GE Multilin®

Section

Protection, Control, Metering and Communication Solutions

With our global brands of Multilin, MDS, Lentronics and ITI, GE
Digital Energy™ designs, manufactures, distributes and supports a
full range of protection, control, metering, telecommunications
and power sensing equipment, software and services for indus-
trial, utility and transportation customers.

The Multilin line of protection and control products are based on
industry leading technologies essential for the reliable operation
of mission-critical applications including generation, transmission,
distribution, metering, motors, and communications. Multilin pro-
tection relays and systems are complemented with a complete
line of substation hardened multiplexers, Ethernet switch network
devices, and wireless radios for utility teleprotection, industrial,
transit, railways, and highway traffic management systems. Every
aspect of device configuration and monitoring is made simple
through the powerful EnerVista® suite of software tools. All relays
are programmed and managed through EnerVista® Software.

GE Digital Energy™'s ITI brand of power sensing products include
a full line of current, voltage and potential transformers, switches,
indicating lights and other protection relay accessories.

Complimenting our products, we also offer a complete range of
consulting services, customized panel solutions and fully inte-
grated energy management systems for effective energy savings.
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GE Multilin® Section
Protection and Control
Product Families

UR Universal Relay Family page 18-4

Superior protection, control and communication for utility and industrial
applications.

The Universal Relay (UR) is a family of leading edge protection and control products built
on a common modular platform. All UR products feature high performance protection,
expandable 1/0 options, integrated monitoring and metering, high speed communica-
tions, and extensive programming and configuration capabilities.

SR Relay Family page 18-16

Competitive industrial power management systems for motors, generators,
transformers and feeders.
The SR Family of protection relays represents a multi-functional line of products, with

draw out capabilities. By providing protection, control, monitoring, metering, and both
local and remote user interfaces in one assembly, the SR relays effectively eliminate th

need for expensive discrete components.

650 Relay Family %
Advanced protection, control and monitoring system.

The 650 family of relays incorporate a new generation of products that p pre-
hensive protection, control monitoring and metering in a compact on% tive

package. The architecture is a complete solution for different opplic& complies

with the most relevant international standards, including IEC61850 ocol.

MIl Modular Microprocessor Family page 18-18

An economical choice for digital relaying applicatio,
The MII Family offers a competitive solution that comb
toring, widely accepted communications standards, fl

range of protection applications. @

dvanced protection, moni-
e configuration tools for a

N

Publications and Reference: See Section 22 for a
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GE GE Multilin®®
Protection and Control

UR Family

Flexibility in protection, control and communications

Key Benefits

—Application flexibility - Multiple I/0 options, programmable logic
(FlexLogic™), modularity, customize to specific requirements

—Fewer external devices required - Multifunction device that
integrates protection and control functions, programmable
pushbuttons and status LEDs, and communication interfaces

—Modular construction - Common hardware, reduced stock of
spare parts, plug & play modules for maintenance cost savings
and simplification

—Common platform - Reduced training time and drafting costs

—Cost effective and flexible access to information - Multiple
communication options and protocols

—Use high speed communications to reduce wiring and
installation costs - Exchange inputs and outputs between relays
to achieve relay-to-relay interaction

—Reduce system event analyzing time and cost - Sequence of event
reports, oscillography, datalogging, IRIG-B time synchronization

—Long lasting life - When exposed to chemically corrosive and
humid environments with optional conformal coating

—Enhanced CT/VT Diagnostics ~-Enhanced CT/VT module
diagnostics verifying the integrity of the analog signals using an
advanced algorithm ensuring reliable performance of the relay

Applications

Section 18

—Generation, transmission, distribution, motor protection,
monitoring, metering & control

—Utility substation and industrial plant automation

—Digital Fault Recording and Sequence of Event Recording

—Predictive maintenance through data analysis and trendi

Features

Protection and Control
—Extensive protection and control capabilities
—Up to 96 digital input and 64 digital outputs

—Solid state outputs for fast tripping V'S O
—Transducer I/Os (RTD, dcmA)

—Dual power supply

Communications

—Networking interfaces - 100Mbit Fiber O et, RS485,
RS232,RS422,G.703, C37.94
—Multiple Protocols - IEC61850, DNP 3.0 Level odbus RTU,
e

Modbus TCP/IP, IEC60870-5-104, obal Data (EGD)
—Direct I/O - secure, high-speed e gelof data between URs
for Direct Transfer Trip an tensien applications

Monitoring and Meterin

—Event Recorder - 1024 time
digital inputs

—Datalogger - Up to 16 c@onnels with user selectable
sampling rate

ged events, with 0.5ms scan of

Features (continued)
EnerVista® Soft
—State of the art e for configuration and commissioning

GE Multili
—Graphical
designi nd

ner and Logic Monitor to simplify

ing procedures

—Docu t ftware archiving toolset to ensure reference
mate nd device utilities are up-to-date
—E ista®Iptegrator providing easy integration of data in the

into new or existing monitoring and control systems
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GE Multilin® Section
Protection and Control
UR Family

Features
Features ANSI B30 B90 C30 C60 C70 D30 D60 F35 F60 G30 G60 L60 L90 M60 T35 T60
Disturbance Detector . D . . . . B
Mlgo (Ej)istonce, PhaseéNo. of Zonles)h 21P 3 5 3 3 3
Mho distance, Ground or Neutral Phase
(No. of Zones) 21G/N 3 5 3 3
Oucgri:qtero: Distance, PhuseéNo. of Zontles) 21pP 3 5 3 3 L 4
Quadrilateral Distance, Ground or Neutra
(No. of Zones) 21G/N 3 5 3 3
Permissive Pilot Logic .
Overexcitation Protection (V/Hz) 24 D .
Synchronism Check or Synchronizing 25 . . . . . D D
Undervoltage, Phase 27P e . . . . . . D . . D .
Undervoltage, Augiliory 27X . . . D . D D D .
Stator Ground (3" Harmonic) 27TN . .
Sensitive Directional Power 325 . . D . .
Loss of Excitation - Based on Reactive Power 40Q
Loss of Excitation - Based on Impedance Element 40 . .
Current Unbalance 46 . .
Broken Conductor Detection 46BC .
10C, Negative Sequence 46/50 . . . . .
TOC, Negative Sequence 46/51 . . . . . .
Current Directional, Negative Sequence 46/67 . . . D . .
Reverse Phase Sequence Voltage 47 .
Thermal Model 49 D . o
Inadvertent/Accidental Energization 50/27 .
End of Fault Protection .
Motor Mechanical Jam .
Motor Start Supervision o
Motor Acceleration Time .
User Programmable Curves . . . . . . o . . . .
Breaker Failure S0BF e . e logic Logic e . e Logic Logic Logic
|OC, Phase 50P i i ° . . ° ° . . .
10C, Ground 50G . . . . . . . . .
10C, Neutral 50N . . . . . . . . .
10C, Sensitive Ground 50SG e . . . . . . . .
High Impedance Fault Detection .
g TOC, Phase 51P . . . . . . . . . . . . . .
= TOC, Ground 51G . D . D . D . . . . . o
® TOC, Neutral S5IN e S T T T S A T S T S .
© TOC, Sensitive Ground 51SG | e . . . . . . . . . . .
& TOC, Voltage Restrained 51V e . D . D . D D . . . . .
Overvoltage, Phase 59P . . . . . . . . . . .
Overvoltage, Auxiliary 59A e . . . . D . D D . . . .
Overvoltage, Neutral 59N . . . . . . . . . . . . .
Negative Sequence Overvoltage 59-2 . . . . . . .
100% Stator Ground Protection 64TN .
Current Directional, Phase 67P . . . . . . . .
Current Directional, Neutral 67N D . . D D . . . .
Current Directional, Negative Sequence 46/6 . . . . . . .
Power Swing Blocking 68 D . D . . .
Out-of-Step Trippin? . . . . .
AC Reclosing (No. of Shots) 4 4 4 4 4 4 4
Switch on to Fault (Line Pickup) OTF . . D D
Voltage Transformer Fuse Failure L 2 FF . . . . . . . . . . .
Current Transformer Supervision 3 . . .
Load Encroachment Logic D . . . .
Underfrequency . . . . . .
Overfr?aqudency ; » 810 . . . o .
Anti-Islanding Protection / Frequency (©)
Change 81R ° ° ° °
Lockout Functionality 86 D D D D D . D . D . . . . . . . .
Bus Differential 878 e .
Line Current Differential 87L B
Ground Differential 87G D D .
Stator Differential 87S . . .
Group Differential 87T . . .
Line Phase Compari 87PC .
Voltage Differenti .
Capacitor Bank o
Neutral Volta .
Automatic V, .
Time of Day .
Instantaneous 50/87 e . . .
Split Phase Protecti . .
Line Current Differential Trip Logic o
4
Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin®
Protection and Control
UR Family

Technical Specifications - Protection

100% Stator Ground
Operating quantity: V_neutral_3rd/[V_neutral_3rd +V_zero_3rd)
Pickup level: 0.000 to 0.250 pu in steps of 0.001

Dropout level: 97 to 98% of pickup

Level accuracy: +2% of reading from 1 to 120 V

Pickup delay: 0t0 600.00 s in steps of 0.01

3rd harmonic supervision level: 0.0010 to 0.1000 pu in steps of 0.0001

Time accuracy: +3% or +20 ms, whichever is greater

Operate time: <30 ms at 1.10 x Pickup at 60 Hz

Acceleration Time

Acceleration current: 1.00 t0 10.00 x FLA in steps of 0.01

Acceleration time: 0.00 to 180.00 s in steps of 0.01

Operating mode: Definite Time, Adaptive

Accidental Energization

Operating condition: Overcurrent

Arming condition: Undervoltage and/or Machine Offline

Overcurrent:

Pickup level: 0.000 to 3.000 pu in steps of 0.001

Dropout level: 97 to 98% of pickup

Level accuracy: +0.5% of reading from 0.1 to 2.0 x CT rating

Undervoltage:

Pickup level: 0.000 to 3.000 pu in steps of 0.001

Dropout level: 102 to 103% of pickup

Level accuracy: +0.5% of reading 10 to 208 V

Operate Time: <30 ms at 1.10 x Pickup at 60 Hz

Autoreclosure C60/D60/L90/L60

Two breakers applications

Single- and three-pole tripping schemes

Up to 4 reclose attempts before lockout
Selectable reclosing mode and breaker sequence

Autoreclosure F60/F35/D30

Single breaker applications, 3-pole tripping schemes

Up to 4 reclose attempts before lockout

Independent dead time setting before each shot

Possibility of changing protection settings after each shot with FlexLogic.

AMP Unbalance

esponding to:

Compensation for auxiliary relays:

Section 18

0t0 65.535 s in steps of 0.001

Alarm threshold:

0 to 50000 kA2-cycle in steps of 1

Fault duration accuracy:

0.25 of a power cycle

Availability:

1 per CT bank with a minimum of 2

Breaker Failure

Mode: 1-pole, 3-pole
Current supervision: phase, neutral curr,
Current supv. pickup: 0.001 to 30.000 pu

Current supv. dropout:

97 to 98% of pickup

Current supv. accuracy:
0.1to 2.0 x CT rating:

above 2 x CT rating:

Breaker Flashover

Operating quantity:

Pickup level voltage:

Dropout level voltage:

Pickup level current:

in steps of 0.001

Dropout level current:

Level accuracy:

98% of pickup
o or +0.1% of rated, whichever is greater
55.535 s in steps of 0.001

42 ms at 1.10 x pickup at 60 Hz

0.050 to 2.000 pu in steps of 0.001

15 to 100% in steps of 1

50 to 100% in steps of 1

1.00 to 30.00 pu in steps of 0.01

1.00 to 30.00 pu in steps of 0.01

0.10 t0 99.99 pu in steps of 0.01

97 to 98% of Pickup

+0.5% of reading or +1% of rated (whichever is greater)

+1.5% of reading

one power system cycle (typical)

Trouble

Differential current

Avg and Full Load amps: RMS

|_1and 1_2 amps: Phasor

Pickup level: 0.0 t0 100.0% in steps of 0.1
Dropout level: 97 to 98% of pickup

Level accuracy: +0.1

Pickup delay: 0.00 to 600.00 s in ste,

Reset delay:
Operate time:
Timing accuracy:

<20 ms at 1.10 x pickup at 6
+3% or +20 ms, whi

Auxiliary Overvoltage

Pickup level: 0.020 to 2.000 pu in steps of 0.001
Pickup delay: 1.0t0 60.0 sec. in steps of 0.1

Time Accuracy: +3% or +40ms, whichever is greater
Availability: 1 per zone of protection (B90)

Generator Unbalance

Gen. nominal current:

0.000 to 1.250 pu in steps of 0.001

Stages:

2 (It with linear reset and definite time)

Pickup level:

0.00 to 100.00% in steps of 0.01

Dropout level:

97 to 98% of pickup

Level accuracy:
0.1to 2 x CT rating:

+0.5% of reading or 1% of rated (whichever is greater)

> 2.0 xCT rating:

+1.5% of reading

Pickup level:

Dropout level:

Level accuracy:

Pickup delay:

Reset delay:

Timing accuracy:

Operate time:

Auxiliary Undervoltage

Pickup level: 0.000 to 3.000 pu in steps of 0.001

Dropout level: ‘ 102 to 103% of pickup
Level accuracy: +0.5% of reading from 10 to 208 V

Curve shapes: GE IAV Inverse, Definite Time

Curve multiplier: Time Dial = 0 to 600.00 in steps of 0.01

Timing accuracy: +3% of operate time or +4 ms (whichever is greater)

Accumulates breaker duty (1) and measures fault duration

Time dial (K-value):

0.00 to 100.00 in steps of 0.01

Pickup delay:

0.0 t0 1000.0 s in steps of 0.1

Reset delay:

0.0 t0 1000.0 s in steps of 0.1

Time accuracy:

+3% or +20 ms, whichever is greater

Operate time:

<50ms at 60 Hz

Ground Distance

Characteristic:

Mho (memory polarized or offset) or Quad (memory
polarized or nondirectional), selectable individually
per zone

Reactance polarization:

negative-sequence or zerosequence current

Non-homogeneity angle:

-40 to 40° in steps of 1

Number of zones:

5

Directionality:

Forward, Reverse, or Non-Directional per zone

Reach (secondary W):

0.02 to 250.00 in steps of 0.01

Reach accuracy:

+5% including the effect of CVT transients up to an
SIR of 30

Distance characteristic angle:

30 t0 90° in steps of 1

Distance comparator limit angle:

30 to 90° in steps of 1

Initiation: Programmable per phase from any Flex-Logic. operand

BuyLog® Catalog
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GE Multilin®
Protection and Control
UR Family

Technical Specifications - Protection

Directional supervision

characteristic angle: 30to 90° in steps of 1

Section

Limit angle: 30 to 90° in steps of 1

Zero-sequence compensation

Z0/21 magnitude: 0.00 to 10.00 in steps of 0.01

20/Z1 angle: -90 to 90° in steps of 1

Zero-sequence mutual compensation

Z0M/Z1 magnitude: 0.00 to 7.00 in steps of 0.01

Z0M/Z1 angle: -90 to 90° in steps of 1
Right blinder (Quad only):
Reach: 0.02 to 500 in steps of 0.01

Characteristic angle: 60 to 90° in steps of 1

Left blinder (Quad only):

Reach: 0.02 to 500 in steps of 0.01
Characteristic angle: 60 to 90° in steps of 1
Time delay: 0.000 to 65.535 s in steps of 0.001

Timing accuracy: +3% or 4 ms, whichever is greater

Current supervision:

Line Pickup
Phase |0C: 0.000 to 30.000 pu
Undervoltage pickup: 0.000 to 3.000 pu

Overvoltage delay: 0.000 to 65.535 s

Load Encroachment

Responds to:

Minimum voltage:

Reach (sec. W):

Impedance accuracy:

Angle:

Angle accuracy:

Pickup delay:

Reset delay:

Time accuracy:

Operate time:

Level: neutral current (31_0) . .

Pickup: 0.050 o 30.000 pu in steps of 0.001 Loss of Excitation

Dropout: 97 to 98% Operating condition: Positive-sequence impedance
Memory duration: 5 to 25 cycles in steps of 1 Characteristic: 2 independent offset mho circles

Voltage supervision pickup

(series compensation applications): 0 t0 5.000 pu in steps of 0.001

0.10 to 300.0 (sec.) in steps of 0.01

0.10 to 300.0. (sec.) in steps of 0.01

Operation time: 1to 1.5 cycles (typical)

+3%

Reset time: 1 power cycle (typical)

0.000 to 1.250 pu in steps of 0.001

Ground Distance Operating Time Curves

The operating times are response times of a microprocessor part of the relay. See output
contacts specifications for estimation of the total response time for a particular application.
The operating times are average times including variables such as fault inception angle or
type of a voltage source (magnetic VTs and CVTs).

Ground Element (21G)
35 [~=sR=01 ]
X - SIR=1
30 SIR=10
@ _— SIR=20
£ 257 — == SIR=30
()
£ —a
[ /I —
.815 e — —
k]
2 —
I 10
5
0 ’
0% 10% 20% 30% 40% 50% 60% 70% 80%
Fault Location %

Line Current Differential (87L)

Undervoltage
acy: + 0.5% of reading from 10 to 208V

010 65.535 s in steps of 0.001

+3% or +20 ms, whichever is greater

<50 ms

) ing condition: Phase overcurrent
ing condition: Motor not starting
level: 1.00 to 10.00 * FLA in steps of 0.01
opout level: 97 to 98% of pickup
evel accuracy:
at0.1t0 2.0 *CT: +0.5% of reading
at> 2.0 * CT rating: +1.5% of reading
Pickup delay: 0.10 to 600.00 s in steps of 0.01
Reset delay: 0.00 to 600.00 s in steps of 0.01

Time accuracy: +3% or +20 ms, whichever is greater

Motor Start Supervision

Maximum no. of starts: 1to 16in steps of 1

Monitored time interval: 1 to 300 minutes in steps of 1

Time between starts: 0 to 300 minutes in steps of 1

Restart delay: 0 to 50000 seconds in steps of 1

Negative Sequence Directional OC

Directionality: Co-existing forward and reverse
Application: 20r3, ies compensated line, tapped line, Polarizing: Voltage
with rent compensation Polarizing voltage: V. 2
Pickup current level: steps of 0.01 Operating current: I_2orl_0
CT Tap (CT mismatch factor): teps of 0.01 Level sensing:
Slope # 1: Zero-sequence: [Lol-K*|I_1]
Slope # 2: Negative-sequence: 2] -K*|I_1]

point between slope 0.0 pu in steps of 0.1 Restraint, K: 0.000 to 0.500 in steps of 0.001
Direct Transfer Trip (1 and 3 pole) remote L90 Characteristic angle: 0to 90°in steps of 1
D to 1.5 power cycles duration Limit angle: 4010 90° in steps of 1,
independent for forward and reverse
compensation using G asymmetry up to 10ms Angle accuracy: +2°
Offset impedance: 0.00 to 250.00W in steps of 0.01
Pickup level: 0.05 to 30.00 pu in steps of 0.01

Line Current Differential Trip Logic

87L trip: Adds security for trip decision; creates 1 and 3 pole

’ trip logic

Engaged Direct Transfer Trip (1 and 3 pole) from
remote L90

Sensitive Disturbance Detector to detect fault
occurrence

Security for ring bus and 1 1/2 breaker configurations

Security for sequential and evolving faults

Dropout level: 97 t0 98%

Operation time: <16 ms at 3 * Pickup at 60 Hz

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin®
Protection and Control
UR Family

Technical Specifications - Protection

Section 18

Negative Sequence 10C Overfrequency
Current: Phasor Pickup level: 20.00 to 65.00 Hz in steps of 0.01
Pickup level: 0.000 to 30.000 pu in steps of 0.001 Dropout level: Pickup - 0.03 Hz

Dropout level: 97 to 98% of Pickup

Level accuracy: +0.01 Hz

Level accuracy:

0.1t0 2.0 * CT rating: +0.5% of reading or +1% of rated (whichever is greater)

010 65.535 s in steps of 0.001
+3% or 4 ms, whichever is greater

Time delay:
Timer accuracy:

*

> 2.0 * CT rating: +1.5% of reading
Overreach: <2%
Pickup delay: 0.00 to 600.00 s in steps of 0.01
Reset delay: 0.00 to 600.00 s in steps of 0.01

Operate time: <20 ms at 3 * Pickup at 60 Hz

Timing accuracy: Operate at 1.5 * Pickup +3% or + 4 ms (whichever

is greater)

Negative Sequence Overvoltage

Pickup level: 0.000 to 1.250 pu in steps of 0.001

Dropout level: 97 to 98% of Pickup

Phase Comparison Protection (87PC)

Mixed |_2 - Kx |_1 (K=
0 to 360° leading i

Signal Selection: steps of 0.01, or3I_0)

Angle Reference:

Fault detector low:
Instantaneous Overcurrent:
IpxZ-Vy:
diy 7dy.
diy /7dg:

Fault detector High:
Instantaneous Overcurrent:

Level accuracy: +0.5% of reading from 10 to 208 V

Pickup delay: 010 600.00 s in steps of 0.01

Reset delay: 010 600.00 s in steps of 0.01

Time accuracy: +3% or 20 ms, whichever is greater

5.00 pu in steps of 0.01

lpxZ-Vy:
diy 7dy: 01 to 5.00%u in steps of 0.01
diy 7dg: 0 5.00 pu in steps of 0.01

Signal Symmetry Adjustment: 0 ms in steps of 0.1

Operate time: <30ms at 1.10 * Pickup at 60 Hz

o 10
Channel Delay Adjustment: "!‘ 0 to 30.00 ms in steps of 0.001

Negative Sequence TOC

Current: Phasor

Pickup level: 0.000 to 30.000 pu in steps of 0.001
Dropout level: 97% to 98% of Pickup

+0.5% of reading or +1% of rated (whichever is greater
from 0.1 to 2.0 x CT rating +1.5% of reading >2.0 x CT
rating

Level accuracy:

Channel Adjustments: ‘ J annel delay and signal symmetry compensation

First coincidence or enhanced
10 to 200 ms in steps of 1
40 to 180° in steps of 1

ercurrent
90° (quadrature)

IEEE Moderately/Very/Extremely Inverse; IEC (and BS)
A/B/C and Short Inverse; GE IAC Inverse,

Short/Very/Extremely Inverse; It; FlexCurves. (program-
mable); Definite Time (0.01 s base curve)

Curve shapes:

phase A (Vgc), phase B (Vp), phase C (Vpg)
phase A Vgl phase B Vacl, phase C Vgal
0.000 to 3.000 pu in steps of 0.001

Curve multiplier (Time dial):

0.00 to 600.00 in steps of 0.01

Reset type:

Instantaneous/Timed (per IEEE) and L ear

Timing accuracy:

Operate at > 1.03 * Actual Pickup +3.5% of operate

ity threshold 0.05 pu
Characteristic angle: 0t0 359°in steps of 1
gle accuracy: +2°

or +1/2 cycle (whichever is greater) Operation time (FlexLogic™ elements):

Neutral Directional Overcurrent

ripping (reverse load, forward fault):

<12 ms, typically

Blocking (forward load, reverse fault):

< 8 ms, typically

Directionality:

Co-existing forward and reverse

Polarizing:

Phase Distance

Voltage, Current, Dual

Polarizing voltage: V_0or VX Characteristic: Mho [memory polarized or offset) or Quad (memory
Polarizing current: IG polarized or nondirectional), selectable individually per zone
Operating current: 1.0 Number of zones: Upto5

Level sensing:

3*(I_0[-K*|I_1]).1G Directionality:

Forward, Reverse, or Non-Directional per zone

Reach (secondary W):

0.02 to 250.00 in steps of 0.01

Reach accuracy:

+5% including the effect of CVT transients up to an SIR of 30

Restraint, K: 0.000 to 0.500 in steps of 0.00
Characteristic angle: -90 to 90° in steps of
Limit angle: 40 t0 90° in steps of 1,

Distance:

reverse Characteristic angle: 30 to 90° in steps of 1
Angle accuracy: +2° Comparator limit angle: 30 to 90° in steps of 1
Offset impedance: 0.00 to 250.00W i Directional supervision:

Pickup level:

Characteristic angle:

30 to 90° in steps of 1

Dropout level:

Operation time:

Neutral Overvoltage

Limit angle: 30 to 90° in steps of 1
Right blinder (Quad only):
Reach: 0.02 to 500 in steps of 0.01

Characteristic angle:

60 to 90° in steps of 1

Pickup level:

Left Blinder (Quad only):
Reach:

Dropout level:

0.02 to 500 in steps of 0.01

Level accuracy:

Characteristic angle:

60 to 90° in steps of 1

Time delay:

0.000 to 65.535 s in steps of 0.001

+3% or 4 ms, whichever is greater

line-to-line current

0.050 to 30.000 pu in steps of 0.001

97 to 98%

5to 25 cycles in steps of 1

all delta-wye and wye-delta transformers

Pickup delay: Timing accuracy:
Reset delay: Current supervision:
Timing accuracy: Level:
Operate time: Pickup:
Dropout:
Memory duration:
on, monitoring breaker auxiliary contacts, the current in each phase v Iocat!on:
CT location:

all delta-wye and wye-delta transformers

0.000 to 30.000 pu in steps of 0.001 Voltage supervision pickup

(series compensation applications):

0to 5.000 pu in steps of 0.001

300.0 t0 9999.9 sec. W in steps of 0.1

0.000 to 30.000 pu in steps of 0.001

Pickup + 3%, not less than 0.05 pu
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GE Multilin® Section

Protection and Control
UR Family

Technical Specifications - Protection

Pilot-aided Schemes

Direct Underreaching Transfer Trip (DUT)
Permissive Underreaching Transfer Trip (PUT)
Permissive Overreaching Transfer Trip (POT)
Hybrid POT Scheme

Directional Comparison Blocking Scheme

Phase Distance Operating Time Curves

The operating times are response times of a microprocessor part of the relay. See output contacts
specifications for estimation of the total response time for a particular application. The operating
times are average times including variables such as fault inception angle or type of a voltage
source (magnetic VTs and CVTs).

Ground Element (21G)

Power Swing Detect

o
n

—4— SIR=0.1
/k_’J_*/* —8- SR=1 Functions:

3 % g:if;; Characteristic:
m -
E o5 —#= SIR=30 Measured impedance:
OE) e Blocking / tripping mozes:
[ 20 [ s Tripping mode:
£15 Current supervision:
g Pickup level:
g1 Dropout level: % of Pickup

5 Fwd / reverse reach (sec. W): 0 500.00W in steps of 0.01

Left and right blinders (sec. W)™ .10 to 500.00W in steps of 0.01
+5%

0
0% 10% 20% 30% 40% 50% 60% 70% 80%

; 40 to0 90° in steps of 1
Fault Location %

+2°

40 to 140° in steps of 1

0.000 to 65.535 s in steps of 0.001
+3% or 4 ms, whichever is greater

Phase/Neutral Ground 10C

Pickup level:

Dropout level:

Level accuracy:
0.1to 2.0 x CT rating: +0.5% of reading or +1% of rated (whichever is greater)
> 2.0 x CT rating: +1.5% of reading

Overreach: <2%

Pickup delay: 0.00 to 600.00 s in steps of 0.01

0.000 to 30.000 pu in steps of 0.001
97 to 98% of pickup

pf Frequency
increasing, decreasing, bi-directional
0.10 to 15.00 Hz/s in steps of 0.01
96% of pickup
80 mHz/s or 3.5%, whichever is greater

Reset delay:

0.00 to 600.00 s in steps of 0.01

0.100 to 3.000 pu in steps of 0.001

Operate time:

<16ms at 3 * pickup at 60Hz

0.000 to 30.000 pu in steps of 0.001

(Phase/Ground I0C) <20ms at 3 x pickup at 60Hz

0t0 65.535 s in steps of 0.001

(Neutral IOC) et delay:

Timing accuracy:

010 65.535 s in steps of 0.001

Operate at 1.5 x Pickup +3% or +4 ms

+3% or +4 ms, whichever is greater

(whichever is greater) <24 cycles
Operate time:
Phase/Neutral Ground TOC at 2 x pickup: 12 cycles
Current: Phasor or RMS at 3 x pickup: 8 cycles
Pickup level: 0.000 to 30.000 pu in steps of 0.001 at 5 x pickup: 6 cycles

Dropout level:

97% to 98% of Pickup

Level accuracy:

for 0.1 to 2.0 x CT: +0.5% of read

Restricted Ground Fault

rated (whichever is greater) for

0.000 to 30.000 pu in steps of 0.001

Curve shapes:

97 to 98% of Pickup

0to 100% in steps of 1%

010 600.00 s in steps of 0.01

of reading > 2.0 x CT rating ’;'::U:l:m
IEEE Moderately/Very/Extre EC (and BS) “ pe' :
A/B/C and Shortdnverse se, Short/Very/ - pe:
Extremely Inversé; I3 ‘ogrammable) Pickup delay:

X Dropout delay:

010 600.00 s in steps of 0.01

Curve multiplier:

Operate time:

< 1power system cycle

Reset type:

Timing accuracy:

Sensitive Directional Power

Measured power:

Phase Overvoltage

3-phase, true RMS

Number of stages:

2

Characteristic angle:

Voltage:

0t0359°in steps of 1

Calibration angle:

0.00 to 0.95° in steps of 0.05

Pickup level:

Minimum power:

-1.200 to 1.200 pu in steps of 0.001

Dropout level:
Level accuracy:
Pickup delay:

Pickup level accuracy:

G’ b of Pickup

+1% or £0.001 pu, whichever is greater

P 4@ reading from 10 to 208V

Hysteresis:

2% or 0.001 pu, whichever is greater

0.00't0 600.00 in steps of 0.01 s Pickup delay:

0t0 600.00 s in steps of 0.01

perate time:

0 ms at 1.10 x Pickup at 60 Hz Time accuracy:

+3% or +4 ms, whichever is greater

% or +4 ms (whichever is greater) Operate time:

50 ms

Split Phase Protection

split phase CT current biased by generator load current

0.000 to 1.500 pu in steps of 0.001

97 to 98% of pickup

Voltage: Phasor only : Operating quantity:
Pickup level: 0.000 to 3.000 puin steps of 0.001 Pickup level:
Dropout level: 102 t0 103% of Pickup Dropout level:
Level accuracy: ’ +0.5% of reading from 10 to 208V Level accuracy:

+0.5% of reading or +1% of rated

GE IAV Inverse; Definite Time (0.1s base curve)

Pickup delay:

0.000 to 65.535 s in steps of 0.001

Time Dial = 0.00 to 600.00 in steps of 0.01

Time accuracy:

+3% of + cycles, whichever is greater

- o -
Operate at < 0.90 * Pickup +3.5% of operate time Operate time:

<5 cycles at 1.10 x pickup at 60Hz

or +4 ms (whichever is greater)

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin®
Protection and Control
UR Family

Technical Specifications - Protection

Section 18

Stator Differential Transformer Loss of Life
Pickup: 0.050 to 1.00 pu in steps of 0.01 Operating quantity: computed accumulated transformer loss of life, in
Slope 1/2: 1t0 100% in steps of 1 Pickup level: 0 to 500000 hours in steps of 1
Break 1: 1.00 to 1.50 pu in steps of 0.01
Break 2 1.50 to 30.00 pu in steps of 0.01 Transformer Percent Differential L 4
Level accuracy: +2%
Characteristic: Differential Restraint pre-se:
Number of zones: 2
Synchrocheck Minimum pickup:

Max voltage difference: 0 to 400000 V in steps of 1

Slope 1 range:

Max angle difference: 0 to 100° in steps of 1

Slope 2 range:

Max freq. difference: 0.00 to 2.00 Hz in steps of 0.01

Kneepoint 1:

Hysteresis for max. freq. diff.: 0.00 to 0.10 Hz in steps of 0.01

Kneepoint 2:

None, LV1 &DV2, DV1 & LV2, DV1 or DV2, DV1 x or DV2,
DV1 & DV2 (L = Live, D = Dead)

Dead source function:

2nd harmonic inhibit level:
2nd harmonic inhibit function:

Thermal Model

Thermal overload curves: Standard curve, FlexCurve™, voltage dependent curve

Standard Curve Time Multiplier: 0.00 to 600.00 in steps of 0.01

Thermal Overload Pickup: pu = overload factor x FLA

Overload (OF): 1.00 to 1.50 in steps of 0.001

Standard Overload Curve:
trip time =

2nd harmonic inhibit mode:
5th harmonic inhibit range:
Operate times:
Harmonic inhibits selected:
No harmonic inhibits selected:
Dropout level:
Level accuracy:

s and issues outputs to control tripping and reclosing.
010 65535 s in steps of 0.001
0.000 to 65.535 s in steps of 0.001

TD x 2.2116623 Trip Output
'motor 2 'motor
0.02530337 x ( OFxFLA ) +0.0505054758 x OF xFLA
Motor Rated Voltage: 1t0 50000 V in steps of 1

+3% or 4 ms, whichever is greater

Thermal Motor Biasing: Current unbalance, RTDs

Thermal Model Update Rate: 1 power cycle

Stopped/Running
Time Cool Constants:

1to 65000 min. in steps of 1

Stopped/Running
Time Cool Constants Decay:

Exponential

Hot/Cold Safe Stall Ratio: 0.01 t0 1.00 in steps of 0.01

Current Accuracy:

Current Source:

Timing Accuracy

Timing Accuracy for

Voltage Dependent Overload:

Per phase current inputs

True RMS

+ 100 ms or + 2% whichever is greater
+ 100 ms or + 4%, whichever is greater

Third Harmonic Neutral Undervoltage

Operating quantity:
Undervoltage:
Pickup level:

3rd harmonic of auxiliary undervoltage

0.000 to 3.000 pu in steps of 0.001

Dropout level:

Accuracy:
Power:

Pickup level:

Dropout level:

Accuracy:

102 to 103% of pickup
+2% of reading from 1 to 120V ‘ =

Undervoltage Inhibit Level:
Accuracy:

0.10 to 1.25 pu in steps of 0.01
20.00 to 65.00 Hz in steps of 0.01
Pickup + 0.03 Hz

+0.01 Hz

010 65.535 s in steps of 0.001
+3% or 4 ms, whichever is greater

Phasor only

0.80 to 4.00 in steps of 0.01 pu V/Hz
97 to 98% of Pickup

+0.02 pu

Definite Time; Inverse A, B, and C,
FlexCurves A, B, C,and D

0.05 to 600.00 s in steps of 0.01

0.0 t0 1000.0 s in steps of 0.1

+3% or + 4 ms (whichever is greater)

ickup level:
ropout level:
Level accuracy:
Timing curves:

TD Multiplier:
Reset delay:
Timing accuracy:

VT Fuse Fail

Monitored parameters:

Wattmetric Zero-Sequence Directional

Pickup delay:
Time accuracy:

Operate time:

Transformer Aging Factor

Operating quantity: g accelaration factor (pu)
Pickup level: A
Pickup delay: in.in steps of 1

Transformer Instantaneous D

Measured Power: Zero-Sequence

Number of Elements: 2

Characteristic Angle: 010 360° in steps of 1

Minimum Power: 0.001 to 1.20pu in steps of 0.001

Pickup Level Accuracy: +1% or + 0.0025 pu, whichever is greater
Pickup Delay: Definite time (0 to 600.00 s in steps of 0.01),
inverse time, or FlexCurve™

0.01to 2.00 s in steps of 0.01

+3% or +8 ms, whichever is greater

<30 ms at 60 Hz

Inverse Time Multiplier:
Time Accuracy:
Operate Time:

Pickup level: 2.00 to 30.00 pu in steps of 0.01

Dropout level: 97 to 98% of pickup

Level accuracy: .i0.5% of reading or +1% of rated (whichever is greater)

Operate time: <20 ms at 3 x pickup at 60 Hz

-Spot Temperature

computed temperature in °C

50 to 300°C in steps of 1

1°C below pickup

0 to 30000 min. in steps of 1
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GE Multilin®
Protection and Control
UR Family

Technical Specifications - Monitoring, Metering

Monitoring

Data Logger

Section

Metering

RMS Current: Phase, Neutral, and Ground

Number of channels: 1to 16

Parameters: Any available analog actual value

Sampling rate: 15 to 3600000 ms in steps of 1

Accuracy at:
0.1to 2.0 x CT rating: +0.25% of reading or +0.1% of .ed (whichever is

greater)

Trigger: Any FlexLogic™ operand

> 2.0 x CT rating:

Mode: Continuous or Triggered

Storage capacity: (NN is dependent on memory)

1-second rate: 01 channel for NN days
16 channels for NN days

60-minute rate: 01 channel for NN days

16 channels for NN days

Event Recorder

Capacity: 1024 events
Time-tag: to 1 microsecond
Triggers: Any element pickup, dropout or operate Digital input

change of state Digital output change of state
Self-test events

RMS Voltage

Accuracy:

Real Power (Watts)

Accuracy:

ading at -0.8 < PF <-1.0and 0.8 < PF < 1.0

Reactive Power (VARS)

Accuracy:

+1.0% of reading at -0.2 < PF < 0.2

Data storage: In non-volatile memory

Fault Locator

Method: Single-ended

Maximum accuracy if: Fault resistance is zero or fault currents from all line
terminals are in phase

Relay accuracy: +1.5% (V>10V,1>0.1 pu)

VT%error + (user data)

CT%error + (user data)
Zline%error + (user data)
METHOD%error + (Chapter 6)
RELAY ACCURACY%error + (1.5%)

Worst-case accuracy:

High-Impedance Fault Detection (HiZ2)

Arc Suspected, Arc Detected, Downed @
Phase Identification

Detections:

Oscillography

Maximum records: 64

Sampling rate: 64 samples per power cycle

Triggers: Any element pickup, dropout or'e
Digital input change of st
Digital output change offstate
Any FlexLogic O’rond
FlexLogic Equatio

Data: AC input channe

Element state

latile memory

Number of elements:

Pre-fault trigger:

Fault trigger:

FlexAnalog value)

Recorder quantities:

Apparent Pow:
H +1.0% of reading

+2.0% of reading
+0t0 2 x 109 MWh
3-phase only
50ms

s (Positive and Negative)
acy: +2.0% of reading

+0to 2 x 109 Mvarh
eters: 3-phase only
date rate: 50 ms

Current Harmonics

Harmonics: 2nd to 25th harmonic: per phase, displayed as a % of f1
(fundamental frequency phasor) THD: per phase, displayed
as a % of f1

Accuracy:

Harmonics: 1.f1> 0.4pu: (0.20% + 0.035% / harmonic) of reading or

0.15% of 100%, whichever is greater
2.f1 < 0.4pu: as above plus %error of f1
THD: 1.f1> 0.4pu: (0.25% + 0.035% / harmonic) of reading or
0.20% of 100%, whichever is greater
2.f1 < 0.4pu: as above plus %error of f1

Demand

Measurements: Phases A, B, and C present and maximum
measured currents
3-Phase Power (P, Q, and S) present and maximum
measured currents

Accuracy: +2.0%

Frequency

Accuracy atV = 0.8 to 1.2 pu: +0.01 Hz (when voltage signal is used for
frequency measurement)

+0.05 Hz

+0.02 Hz (when current signal is used for

frequency measurement)

1=0.1t00.25 pu:
1>0.25 pu:

Voltage Harmonics

Harmonics: 2nd to 25th harmonic: per phase, displayed as a % of f1
(fundamental frequency phasor) THD: per phase, displayed
as a % of f1

Accuracy:

Harmonics: 1.1 > 0.4pu: (0.20% + 0.035% / harmonic) of reading or

0.15% of 100%, whichever is greater
2.1 <0.4pu: as above plus %error of f1
THD: 1.1 > 0.4pu: (0.25% + 0.035% / harmonic) of reading or
0.20% of 100%, whichever is greater
2.1 <0.4pu: as above plus %error of f1

Publications and Reference: See Section 22 for a

complete list of additional product-related publications
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GE Multilin®
Protection and Control

UR Family

Technical Specifications - User Programmable Elements, Inputs

User Programmable Elements

Control Pushbuttons

User-Progammable LEDS

Section 18

Number of pushbuttons:

3 (standard) or 16 (optional) Number:

48 plus Trip and Alarm

Operation:

drive FlexLogic. operands Programmability:

from any logical variable, contact, or virtual i’n

FlexCurves™

Reset mode:

Self-reset or Latched

User-Progammable Pushbuttons (optio

Number: 4 (A through D)
Reset points: 40 (0 through 1 of pickup) Number of pushbuttons: 12
Operate points: 80 (1 through 20 of pickup) Mode: Self-Reset, Latche
Time delay: 010 65535 ms in steps of 1 Display message: 2 lines of 20 ch erse
FlexLogic™ 8-Bit Switch
Programming language: Reverse Polish Notation with graphical visualization Number of elements:

(keypad programmable) Input signals:
Lines of code: 512 Control:
Internal variables: 64 Response time:
Supported operations: NOT, XOR, OR (2 to 16 inputs), AND (2 to 16 inputs),

NOR (2 to 16 inputs), NAND (2 to 16 inputs), Latch

(Reset Dominant), Edge Detectors, Timers
Inputs: any logical variable, contact, or virtual input InPUts
Number of timers: 32
Pickup delay: 0 to 60000 (ms, sec., min.) in steps of 1 AC Current
Dropout delay: 0 to 60000 (ms, sec., min.) in steps of 1 CT rated prima 1 to 50000 A

1 Aor5Aby connection

Flex Elements™ 201065 Hz

< 0.2 VA at rated secondary

0.02 to 46 x CT rating RMS symmetrical

0.002 to 4.6 x CT rating RMS symmetrical

Number of elements: 8orl6

Operating signal: any analog actual value, or two values in Differential mode
Operating signal mode: Signed or Absolute Value

Operating mode: Level, Delta

Comparator direction: Over, Under

20 ms at 250 times rated
1 sec. at 100 times rated
continuous at 3 times rated

Pickup Level: -30.000 to 30.000 pu in steps of 0.001
Hysteresis: 0.1t0 50.0% in steps of 0.1

Delta dt: 20 ms to 60 days

Pickup & dropout delay: 0.000 to 65.535 s in steps of 0.001

Flex States™

rated secondary:

50.0t0 2400V

ratio:

1.00 to 24000.00

Number:

up to 256 logical variables grouped under 16

20 to 65 Hz For the L90, the nominal system frequency
should be chosen as 50 Hz or 60 Hz only.

Modbus addresses

Programmability: any logical variable, contact, or virtual input elay bufden: <025VAat120V
Conversion range: 1to 275V
Voltage withstand: continuous at 260 V to neutral
LED Test 1 min./hr at 420 V to neutral
Initiation: from any digital input or user|
Number of tests: 3, interruptible at any time

Duration of full test:

Contact Inputs

approximately 3 minutes

Test sequence 1: all LEDs on Dry contacts: 1000 Q maximum
Test sequence 2: all LEDs off, one LED Wet contacts: 300V DC maximum
Test sequence 3: Selectable thresholds: 17V,33V,84V,166V
Tolerance: +10%
. Contacts Per Common Return: 4
Non-Volatile Latches Recognition time: <1ms
Type: Debounce timer: 0.0 to 16.0 ms in steps of 0.5
Number: Continuous Current Draw: 3mA (when energized)
Output:

Execution sequence:

Contact Inputs with Auto-Burnishing

. Dry contacts: 1000 Q maximum
Selector Switch Wet contacts: 300V DC maximum
Number of elements: Selectable thresholds: 17V,33V,84V, 166V
Upper position limit: Tolerance: +10%
Selecting mode: Contacts Per Common Return: 2
Time-out timer: 3.0 t0060.0 s in steps of 0.1 Recognition time: <1ms

Control inputs:

step-up and 3-bit Debounce timer:

0.0 to 16.0 ms in steps of 0.5

Power-up mode:

restore from non-volatile memory or synchronize to a Continuous Current Draw:

3mA (when energized)

’3-bit control input Auto-Burnish Impulse Current:

50to 70 mA

User-Defina

Duration of Auto-Burnish Impulse:

25t0 50 ms

lays

Number of displays:

16

Lines of displ!
Parameters:

2 % 20 alphanumeric characters

up to 5, any Modbus register addresses

Invoking and s

keypad, or any userprogrammable condition,
including pushbuttons
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GE Multilin®

Section

Protection and Control

UR Family

Technical Specifications - User Programmable Elements, Inputs

Inputs (continued)

DCMA Inputs
Current input (mA DC): Oto-1,0to+1,-1to+1,0t05,0t0 10,0 to 20, 4 to 20
(programmable) .

Input impedance: 379 +10%
Conversion range: -1to+20 mA DC
Accuracy: +0.2% of full scale
Type: Passive \
Direct Inputs
Number of input points: 32
No. of remote devices: 16
Default states on loss of comms.: On, Off, Latest/Off, Latest/On
Ring configuration: VYes, No
Data rate: 64 or 128 kbps
CRC: 32-bit
CRC alarm:

Responding to: Rate of messages failing the CRC

Monitoring message count: 10 to 10000 in steps of 1

Alarm threshold:

1t0 1000 in steps of 1

Unreturned message alarm:
Responding to:

Rate of unreturned messages in the ring configuration

Monitoring message count:

10 to 10000 in steps of 1

Alarm threshold:

1to0 1000 in steps of 1

IRIG-B Input

Amplitude modulation: 1t0 10V pk-pk
DC shift: TTL

Input impedance: 22 kW
Isolation: 2kv

Remote Inputs (IEC61850 GSSE)

Number of input points:

32, configured from 64 incoming bit pair:

Number of remote devices:

16

Default states on loss of comms.:

On, Off, Latest/Off, Latest/On

RTD Inputs

Types (3-wire): 100 W Platinum, 100 W & 120 W, 0 er
Sensing current: 5mA

Range: -50 to +250°C

Accuracy:

Isolation:

+2°C
36 V pk-pk
L2 \

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin®
Protection and Control
UR Family

Technical Specifications - Outputs, Communications

Outputs Latching Relay

Section 18

C)O

Control Power External Output (for Dry Contact Input) Make and carry for 0.2 s: 30 A as per ANSI C37.90
) Carry continuous: 6A
Capacity: 100mADC at 48V DC Break at L/R of 40 ms: 0.25 A DC max. ¥
Isolation: +300 Vpk Operate time: <4ms
Contact material: Silver alloy
DCMA Outputs Control: separate operate
Range: “1to1mA 0to1mA 4to20 mA Control mode: operate-dominant o

Max. load resistance: 12 k for-1to 1 mA range

12 kfor 0 to 1 mA range

Remote Outputs (IEC61850 GSSE)

600 for 4 to 20 mA range

Standard output points:

32

Accuracy: +0.75% of full-scale for 0 to 1 mA range

User output points:

32

+0.5% of full-scale for -1 to 1 mA range
+0.75% of full-scale for 0 to 20 mA range

Solid State Output Relay

99% Settling time to a step change: 100 ms
Isolation: 15kvV Operate and release time:
Driving signal: any FlexAnalog quantity Maximum voltage:
Upper and lower limit for Maximum continuous current:
the driving signal: -90 to 90 pu in steps of 0.001 Make and carry for 0.2 s:

For 0.3s:

Breaking capacity:

Direct Outputs
Output points:

32

pplication Industrial

Form-A Current Monitor
Threshold current:

Operations/
Interval

approx. 80 to 100 mA

oreclose Scheme)| Application
5 ops/
0.25-0ff 10000 ops/

within 1 minute 025-0n. 305-0ff

Form-A Relay

Make and carry for 0.2s:
Carry continuous:
Break at L/R of 40 ms:

30 A as per ANSI C37.90
6A

1ADCmax.at 24V
0.5ADCmax.at48V
0.3 ADCmax.at 125V
0.2 ADC max. at 250 V

10A
L/R=40ms

10A
L/R=40ms

Operate time: <4ms mmunications
Contact material: Silver alloy
_ 32
Form-A-Voltage Monitor ront port: 19.2 kbps, Modbus® RTU, DNP 3.0
Applicable voltage: approx. 15 to 250 V DC
Trickle current: approx. 1to 2.5 mA RS485
Input Voltage - Impedance - 1 or 2 rear ports: Up to 115 kbps, Modbus®
2W Resistor 1W Resistor RTU, DNP 3.0 isolated together at 36 Vpk
250V DC 20K 50K Typical distance: 1200m
120V DC 5K 2K Isolation: 2kv
48V DC 2K 2K
24V DC 2K > Ethernet Port
10Base-F: 820 nm, multi-mode, supports half-duplex/full-duplex

Form-C and Critical Failure Relay

fiber optic with ST connector

Make and carry for 0.2 s: Redundant 10Base-F:

820 nm, multi-mode, halfduplex/full-duplex fiber optic
with ST connector

Carry continuous:

Break at L/R of 40 ms:

Operate time:

Contact material:

10Base-T: RJ45 connector
Power budget: 10db

Max optical input power: -7.6 dBm

Max optical output power: -20 dBm
Receiver sensitivity: -30dBm
Typical distance: 1.65 km

Fast Form-C Relay

SNTP clock Synchronization error:

<10 ms (typical)

Make and carry:

Minimum load impedance: Protocols
Operate time:
Internal Limiting Resistor: RS232 | RS485 | 10BaseF | 10BaseT | 100BaseT
IEC61850 . . .
IRIG-B Output . ONP3O | - | - | - : :
Modbus . . . . .
Amplitude: 10 V peak-peak RS485 level IEC104 . . .
Maximum load: 100 ohms £GD B . .

Time delay: 1 ps for AM input
40 ps for DC-shift input

2kv

Isolation:
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GE Multilin®
Protection and Control
UR Family

Technical Specifications - Outputs, Communications
Inter-Relay Communications

Shielded Twisted-Pair Options

Interface Type Typical Distance
RS422 1200m
G.703 100m

* NOTE: RS422 distance is based on transmitter power
and does not take into consideration the clock source
provided by the user.

Link Power Budget

Emitter, Transmit Received Power

Fiber Type Power Sensitivity Budget
gzonm LED -20d8m -30d8m 10d8
1300 nm LED -21d8m -30d8m 9d8
1300 am ELED -21d8m -30d8m 9d8
13S?r?g?emm'(-)%seer -1dBm -30dBm 29d8
oo +5dBm -30d8m 35d8

* NOTE: These Power Budgets are calculated from
the manufacturers worst-case transmitter power and
worst case receiver sensitivity.

Maximum Optical Input Power

Maximum Optical Input Power

Emitted, Fiber Type Max. Optical Input Power
820 nm LED, Multimode -7.6 dBm
1300 nm LED, Multimode -11dBm
1300 nm ELED, Singlemode -14 dBm
1300 nm Laser, Singlemode -14 dBm
1500 nm Laser, Singlemode -14 dBm
Typical Link Distance
. " Connector Typical
Emitted Type Fiber Type Type Distance
820 nm LED Multimode |-7.6 dBm |1.65 km
1300 nm LED | Multimode [-11dBm |3.8 km
1300 nm ELED |Singlemode |-14 dBm  [11.4 km
1300 nm Laser |Singlemode |-14 dBm |64 km
1500 nm Laser |Singlemode |-14 dBm | 105 km

* NOTE: Typical distances listed are based on the fol-

lowing assumptions for system loss. Actual losses will
vary from one installation to another, the distance
covered by your system may vary. .

Connector Losses (Total of Both End
ST connector 2dB
Fiber Losses

820 nm multimode

1300 nm mulimode

1300 nm singlemode

1550 nm singlemode

Splice losses:

Compensate difference i
GPS satellite clock: 10 ms

and receiving (channel asymmetry) channel delays using

Power Supply

24to48Vat3 A

Section

High Range

Nominal DC voltage: 125t0 250V at0.7 A

Min/max DC voltage: 88/300V

Nominal AC voltage: 100 to 240V at 50/60 Hz, 0.7 A

Min/max AC voltage: 88/265Vat 480 62 Hz

All Ranges

Volt withstand:

Voltage loss hold-up:

Power consumption:

Internal Fuse Ratings

Low range power supply:

High range power supply:

Interrupting Capacity
AC:

DC:

Hold up time:

ANSI/IEEE C37.90.1
IEC 61000-4-4
IEC 60255-22-4

ANSI/IEEE C37.90.1
IEC 61000-4-12

IEC 60255-5

IEC 60255-6
ANSI/IEEE C37.90

EN 61000-4-2

EN 61000-4-5

ANSI/IEEE C37.90.2

IEC 61000-4-3

IEC 60255-22-3

Ontario Hydro C-5047-77

IEC 61000-4-6

oltage dips/interruptions/variations:  |EC 61000-4-11
IEC 60255-11
Power frequency
magnetic field immunity: IEC 61000-4-8

Vibration test (sinusoidal): IEC 60255-21-1

IEC 60255-21-2
Type test report available upon request.

Shock and bump:
* NOTE:

Production Tests

Thermal

Products go through an environmental test based upon an accepted quality level (AQL) sampling
process

Environmental

Operating Temperatures

Cold: IEC 60028-2-1, 16 h at -40°C

Dry Heat: IEC 60028-2-2, 16 h at +85°C
Other

Humidity(noncondensing): IEC 60068-2-30, 95%, Variant 1,6days.
Altitude: Up to 2000 m

Installation Category: Il

Approvals

UL Listed for the USA and Canada

Manufactured under an 1ISO9000 registered system.

20/60V

Low range is DC only.

ce LVD 73/23/EEC: IEC 1010-1
EMC 81/336/EEC: EN 50081-2, EN 50082-2

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin® Section 18
Protection and Control
SR Family

Comprehensive industrial and utility protective relay systems
for motors, generators, transformers, and feeders

Key Benefits

—Large backlit display with 40 characters to view relay
information and settings in direct sunlight, full numerical
keypad, and setpoint navigation keys. (Except 735/737)

—Accurate metering under severe system disturbances (750, 745
& 489) - Power system frequency tracking and adjusting
sampling rate accordingly

—Minimize replacement time - Draw-out construction

—Improve uptime of auxiliary equipment - Through I/0 monitoring

—Ease of use and installation - same front panel programming,
common cutout (Except 735/737)

—Reduce troubleshooting time and maintenance costs -IRIG-B
time synchronization, event reports, waveform capture, data
logger (Except 735/737)

—Simplify testing - Built in simulation features and unique
waveform play back functionality in the 745

—Cost Effective Access information - Via Modbus RTU and DNP 3.0
Level 2 protocols, through standard RS232, RS485 & RS422
serial ports, and optional Modbus RTU over TCP/IP through
embedded Ethernet Port to connect to 10MB Ethernet local or
wide area networks.

—Complete asset monitoring - Analog 1/0, metering including
demand & energy (Except 735/737)

—Follow technology evolution - Flash memory for product

field upgrade (Except 735/737 that requires an EEPROM Rrelays into new or existing monitoring and
rep|0cement) con r0| systems
—Long lasting life - When exposed to chemically corrosive a
humid environments with optional conformal coating (Exce
735/737) @
Applications
—735/737 - Feeder Protection L 4
—750/760 - Feeder Protection (comprehensive) \
—469 - Motor Protection
—745 - Transformer Protection
—489 - Generator Protection O
Features
—Monitoring and Metering
—Event recorder \

—Oscillography and Daté Logger
—Self diagnostic
—Metering
—Demand
User Interface and Programming
—Front Panel LEDs, full key pad, and backlit LCD display
—RS232, RS485 and RS422 ports - up to 19,200 bps

® Integrator providing easy integration of data
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GE Multilin®
Protection and Control
650 Family

Advanced Protection Control and Monitoring System

Key Benefits

—Unique built-in control features - Comprehensive protection plus

programmable logic

—Flexible and cost effective control for complex systems - Use IEC

compatible programmable logic to customize the functionality
of your protection & control system to address unique, site
specific applications

—Human machine interface (HMI) - Standard backlit LCD display
with 4 x 20, optional 16 x 40 (240 x 128 pixels) graphical LCD,
programmable buttons, and rotary knob for selecting setting
menus, and submenus.

—Minimize replacement time - Modular with card draw-out
construction

—Reduce troubleshooting time and maintenance costs -
IRIG-B time synchronization, event reports, waveform capture,
data logger

—Cost Effective Access information - Via multiple protocols,
through standard RS$232, & RS485, Ethernet Ports.

—Optimal integration flexibility via open standard protocols -
Modbus RTU, DNP 3.0 Level 2, IEC60870-5-104, IEC61850

—Minimize communication down time - Reliable redundant
Ethernet Communication ports with 10/100BaseTX, 100BaseFX
with ST connectors, and optional double 100BaseFX, with
ST connectors

—Complete asset monitoring - Full metering including demand
&energy

—Follow technology evolution - Flash memory for pra
upgrade

Applications

—F650: Management and primary protection S on
feeders and bus couplers

—F650: Backup protection of busses, tréinsformers ahd
power lines \
e de

—G650: Packaged generator mains fai tion
—G650: Distributed generation m e device
—G650: Reliable Distributed Genegatiominterconnection

protection system
—W650: Wind turbine protectio ntrol and monitoring

—W650: Distributed gener@ interconnection device

Features

—Trip Circuit Supervision
—Redundant power supply option
—Configurable PLC logic according to IEC 61131-3

Section

Xres (continued)

e
nitoring and Metering

Energy metering

—Demand metering

—Trip circuit monitoring

—Oscillography

—Data logger

—Sequence of event

—Self diagnostic

User Interface

—Large graphic (16x40) or regular (4x20) character display

—Easy to use control via Shuttle key

—Front RS232

—Rear wire 10/100BaseTX Ethernet for LAN connection.

—Rear wire CAN bus port (OPEN CAN protocol - W650)

—Optional fibre optic 100BaseFX Ethernet, single or redundant.

—Optional rear RS485 port

—1 ready LED and 15 programmable LED indicators

—EnerVista® Integrator providing easy integration of data
in the 650 relay into new or existing monitoring and
control systems

—Energy metering

—Demand metering

—Trip circuit monitoring

—Oscillography

—Data logger

—Sequence of event

—Self diagnostic

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin® Section 18
Protection and Control
MIl Family

Modular Microprocessor Family

An economical choice for standard digital relying applications < ,

Key Benefits

—Ease of use and installation - same front panel programming,
common cutout

—Follow technology evolution - Flash memory for product field
upgrades

—Low priced scalable options - event reports, waveform capture,
recloser, breaker fail

—Reduce troubleshooting and maintenance cost - Event reports,
waveform capture

—Design flexibility - Easy to use programming logic

—Asset monitoring - Breaker health, and breaker failure
protection

—Access to information - Modbus RTU™ communications

—AC/DC power supply

—Easy access via front panel keypad or communication links

Applications
—Feeder protection
—Main protection for small generators and motors \

—Backup/Auxiliary protection for transformers, motors,
generators and busbars

—Overload protection

—Automatic transfer equipment

—Load shedding and restoration schemes

—Backup directional overcurrent protection

—Reverse power protection
—Synchrocheck \

Features

Features and Benefits
—Digital relay L £

—Incorporates protection, and control \
—Local and remote user interfaces
—Internal memory
—Diagnostic features - event recording, a aphy
o«
ion

User Interface and Programming

—Front Panel LEDs, key pad, and 2x16 ¢ LCD display

—6 LED indicators, 4 configurable i nd color

—Front RS232 and rear RS485gport g ModBus® RTU protocol
up to 19,200 bps

Monitoring and Meterin

—Event recording up to 32 ev
—Self-diagnostics

EnerVista® Software

—State of the ar, softvvore?or configuration and commissioning
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GE Multilin®
Protection and Control
MIl Family

Modular Microprocessor Family

MIl Family Feature Comparison

Section

Features Device MIFII | MIGII | MINII [ MIVII| MIWII| MIB
Phase Undervoltage 27P [
Directional Low Forward Power 32L u
Directional Reverse Power 32R Ll
Loss of Excitation 40 n
Current Unbalance 46 n
Voltage Unbalance 47 [
Thermal Image Unit 49 [ [
Ground Overvoltage 59N [
Ground 10C 50G n n n
Phase 10C 50P [ Ll
Ground TOC 51G [ [ [
Phase TOC 51P n n
Phase Overvoltage 59pP [
S | Fuse Failure VTFF
‘g Ground Directional 67G
' | Isolated Ground Directional 67N
%[ Petersen Coil Ground Directional 67PC
Loss of Mains 78
Overfrequency 810
Underfrequency 81U
Starts per Hour and Locked Rotor
Undercurrent 37
Differential Unit 87
Restricted Earth Fault 87RGF
Breaker Failure Protection 50BF

Programmable I/0 and LEDs

Breaker Arcing Current

Programmable Logic

Multiple Settings Groups

Event Recorder

Oscillography

Monitoring
and Metering

Thermal Capacity

Alphanumeric Display

Three-Button Keypad

ModBus® Communications

RS232 Serial Port

Communications

RS485 Serial Port

O
Q>®

L 4

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin®
Protection and Control
MIl Modular Microprocessor Family

Common Technical Specifications
Protection

Phase Time Overcurrent

Section 18

Directional Low Forward Power

Power pickup level:

0.01 - 0.99 x Rated MW

Time delay:

0.2 - 120 seconds in steps of 0.1

, Block from online: 0 - 15,000 sec.
Pickup level: 10 - 240% of CT rating
Curve shapes: Definite time, inverse, very inverse, extremely inverse, . .
customn Loss of Excitation *

Time multiplier: 0.05 - 2.00 in steps of 0.01 Circle 1 diameter: 2.5-300 ohm
Definite time: Up to 99.99 sec (10 msec steps) Circle 1 offset: 2.5-150 ohm
Accuracy: Circle 1 trip delay: 0.1-10sec

Level: +3% in the complete range Circle 2 diameter: 2.5 - 300 ohm

Time: Greater of +3% or +25 ms Circle 2 offset: 2.5-150 ohm

Ground Time Overcurrent

Circle 2 trip delay:

0.1-10sec

Thermal Image Unit

Pickup level: 10 - 240% of CT rating
Curve shapes: Definite time, inverse, very inverse, extremely inverse, Tap current:
custom Cool rate:
Time multiplier: 0.05 - 2.00 in steps of 0.01 T1
Definite time: Up t0 99.99 sec (10 msec steps) T2
Accuracy: K
Level: +3% in the complete range Alarm level:
Time: Greater of +3% or +25 ms

Phase Instantaneous

Phase Undervol

Pickup level:

20 to 60 V or 10 to 250 V in steps of 0.1 (depending on

Pickup level: 10 - 3000% of CT rating model)

Definite time: Up to 99.99 sec (10 msec steps) Curve shapes: Definite time

Accuracy: Time delay: 0.0 to 600 sec in steps of 0.01
Level: +3% in the complete range Accuracy:
Time: Greater of +3% or +25 ms +3% over the complete range

Ground Instantaneous

Pickup level: 10 - 3000% of CT rating

Definite time: Up to 99.99 sec (10 msec steps)
Level: +3% in the complete range
Time: Greater of 3% or +25 ms

Ground Directional

Torque angle:
Direction:

-90°, +90° (1° steps)
Forward/back (rew)

Loss of voltage polarization logic: Enable/disable

Isolated Ground Directional (MIN Option S)

Vh 2 -70Vinsteps of 0.01V
Vi2 - 70 Vin steps of 0.01 V
I'low 5 - 400 mA in steps of 1 MA
1 hi 5 - 400 mA in steps of 1 m.
0-99.99 sec in steps of 10

Voltage pickup levels:

Current pickup levels:

Definite time:

Instantaneous trip deviation time:
Torque angle:

0-99.99 sec in steps
-90°, +90° (1° steps)

Petersen Coil Ground Directional

Voltage pickup levels:

Greater of +3% or +25 ms

2.0to 60V or 10 to 250 V in steps of 0.1 (depending on
model)

Definite time

0.0 to 600 sec in steps of 0.01

+3% over the complete range

Greater of +3% or +25 ms

round Overvoltage

Pickup level:

2.0-60Vor10 - 250V in steps of 0.1 ([depending on
model)

Curve shapes:

Definite time

Time delay: 0.0 to 600 sec in steps of 0.01
Accuracy:
Level: +3% over the complete range
Time: Greater of +3% or +25 ms

High Impedance

Differential Unit

Current pickup levels: Pickup Level: 10mA to 400mA
Real power pickup levels: Definite Time: Up to 600 sec (10 msec steps)
Definite time: ACCUWC).H .
Instantaneous trip deviation time: Level: +3% in the complete range
Torque angle: Time: Greater of +3% or +25 ms
Directional Reverse Po Alarm Unit
Power pickup level: Mz x Rated MW PICkUP Leyelz 10mA to 400mA
Time delay: 0.29420 seconds in steps of 0.1 Definite Time: Up to 600 sec (10 msec steps)
Block from online: 0 - 5,000 sec. Accuracy: .
Level: +3% in the complete range
’ Time: Greater of +3% or +25ms
Voltage Unbalance
Pickup level: 2.0to 60V or 10 to 250 V in steps of 0.1 (depending on
model)
Curve shapes: Definite time
Time delay: 0.0 to 600 sec in steps of 0.01
Accuracy:
Level: +3% over the complete range
Time: Greater of +3% or +25 ms
BuyLog® Catalog www.gemultilin.com Rev. 1/08
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GE Multilin®

Section

Protection and Control
MIl Modular Microprocessor Family

Common Technical Specifications

Overfrequency Outputs

Source: Voltage (Phase B)

Pickup level: 4200 67.5 Hz in steps of 0.01 Hz Tripping Contacts

T|n|1e deI}:)l:'b. — 0.0 to GOo\jlec in steps 9f 0.01 - Contact capacity:

Voltage inhibit setting: 30t0250V/10to 60 Vin steps of 0.01 Max. operating voltage: 400 VAC ‘
Continuous current: 16A

Underfrequency Make and carry: 30A

Source: Voltage (phase B) Breaking: 4000 VA

Pickup level: 42.0t0 67.5 Hz in steps of 0.01 Hz

Time delay: 0.0 to 600 sec in steps of 0.01 Output Relays

Voltage inhibit setting:

30 to 250 V/10 to 60 V in steps of 0.01 | Form C

Current Unbalance

Configuration:
Contact material:
Operate time:

ed for inductive loads

Pickup level: 5-99% of CT rating Max ratings for 100000 operations:
Definite time: Up t0 99.99 sec (10 msec steps) M/C Max
Curve shapes: 2t=K Voltage cont. Load
! pes: = DC Resistive | 24 VDC 384 W
Time multiplier: K:1-100 48VDC 125 W
Accuracy: 125VDC 75W
. o i 250 VDC $O0S5A | 125W
Lgvel. +3% in the complete range B¢ nductive 24 VDC A TToowW
Time: Greater of +3% or +25 ms 13A| 62W
(R = 40 ms] 03A [ 375W
ms| 025A[ 625W
Starts/Hour and Locked Rotor i 16 A 1650 VA
Pickup level: 101 - 1000% of CT rating 166AA 4702%0\K
Definite time: 0.1-99.9 sec 5A |1250 VA
Time window: 10 - 100 min
Number of starts: 1-10
Restart block time: 10 - 100 min
Undercurrent 1m 5 A depending on the selected model, or 50 mA for
Pickup level: 10 - 99% of CT rating sensitive ground models
Definite time: 0-99.99 sec 50/ 60 Hz +3 Hz (The unit can be set to 50 or 60 Hz)
<0.2 VA @ In = 5A secondary
Metering <0.08 VA @ In = 1A secondary
<0.08 VA @ In = 1A sensitive ground, secondary
Frequency: +5m Hz

Voltage/current:

Current Withstand: 4 x In continuously

+3% over the complete range 100 x In for 1 sec.

Thermal Capacity

AC Voltage
Current.cwcun:s: High Range
Con}tlnuously: 4xin Secondary Rated Voltage: 50-240 Vac
Dur!ng 3sec: 50xIn — N Frequency: 50/ 60 Hz +3 Hz (The unit can be set to 50 or 60 Hz)
During 1 sec: 100 x In monitoring (option: Relay Burden: <02 VA® 120 Vac
R . R Voltage Withstand: 440 Vac continuously
Monitoring (Optional) 'S Low Range
Secondary Rated Voltage: 20-60 Vac
. Frequency: 50/ 60 Hz +3 Hz (The unit can be set to 50 or 60 Hz)
Oscillography Relay Burden: <0.2VA® 120 Vac
Records: 1x24c Voltage Withstand: 250 Vac continuously
Sampling rate: 8 sumple wer uency cycle
Triggers: i operate Dlgltql Inputs
ge of state
D|g|t utput chienge of state High Range
‘command Voltage Threshold: 75 Vdc
Maximum Voltage: 300 Vdc
ut/output channels Relay Burden: 5 mA @ 300 Vdc
Low Range
Voltage Threshold: 12 Vdc
Maximum Voltage: 57 Vdc
Event Recordeg Relay Burden: ’ 2mA @ 57 Vdc
24 events (32 in MIF)
Tlme-tag: To 1 millisecond
Triggers: Any element pickup, operate or reset Digital input/output
change of state
Self-test events
0.2-30xIn
Pickup level
Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin® Section 18
Protection and Control

MIl Modular Microprocessor Family

Common Technical Specifications

Communications Packaging
Local communication: Alphanumeric display; 3 button frontal keypad Approximate weight: Two 4-rack One 8-rack
Remote communication(local or Net: 8.8 Ibs (4 kgs) 3.9 1bs (2.7 kg)
remote PC and communications net): Ship: 9.9 Ibs (4.5 kgs) 7 1bs (3.2 kg)
Mode: ModBus® RTU
Speed: 300 to 19,200 bps ‘
Approvals
1SO: Manufactured under an IS istered system.
Power Supply ce. Conforms to 89/3
Low Range *Specifications subject to change without notice.

Rated DC Voltage: 2410 48 Vdc
Min./Max. DC Voltage: 19/58Vdc
High Range

Rated DC Voltage: 110 to 250 Vdc
Min./Max. DC Voltage: 88 /300 Vdc

Rated AC Voltage: 110 t0 230 Vac @ 50 - 60 Hz
Min./Max. AV Voltage: 88 /264 Vac @ 50 - 60 Hz
Power Consumption: Max. = 10 W

Backup time: (date, time and log memory)

without power supply voltage >1 week

Mechanical Characteristics

—Metallic package in quarter 19" rack and four units high

—Frontal MM with display and keypad

—DB9 connector for RS232 ports on the front (1) and R$485 on the rear
—Protection class IP52 (according to IEC 529)

Environmental
Temperature
Storage: -40° C to +80° C
Operation: -20° Cto +60° C
Humidity: Up to 95% without condensing
Type Tests
Test Standard Class
Insulation Test Voltage: IEC 60255-5 2kV, 50/60 Hz 1
Surge Test Voltage: IEC 60255-5 5KV, 0.5 J. (3 pogitive

and 3 negative.)
IEC 60255-22-1 1]
IEC 60255-22-2 v
EN 61000-4-2

1 MHz Interference:
Electrostatic Discharge:

IEC 60255-22-3:
40 MHz, 151 MHz,
450 MHz and cellular phone

Radio interference:

Radiated Electromagnetic fields
with amplitude modulation.
Radiated Electromagnetic fields
with amplitude modulation
Common mode

Radiated Electromagnetic fields
with frequency modulation.
Fast Transients:

ENV 50140

ENV 50141

Magnetic fields at industrial

frequency: 30 AV/m
Power Supply interruptions:

Temperature: IEC 57 (CO) 22

RF Emission: EN 55011 B
Sinusoidal Vibration: IEC 68255-21-1 Il
Shock: IEC 60255-21-2 |

Insulation Test:

IEC255-5 (Tested on CTs,
Power Supply terminals,
Contact Inputs and Contact
Outputs)
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GE Multilin®
Protection and Control
Generator Protection

Generator Protection Selector Guide page 18-24

Complete generator protection comparison
A reference table highlighting the feature set for each protection system

G60 page 18-25
Comprehensive protection for generators

The G60 Generator Protection System provides comprehensive protection for medium
and large generators, including large steam and combustion turbines, combined-cycle
generators and multi-circuit hydro units. The G60 may also be used on pumped storage
generators without the need of switching the CT secondary circuitry.

G30 page 18-27
Protection of small to medium sized generators and unit transformers

The G30 Generator Protection System provides economical protection for small to
medium sized steam, hydraulic and combustion-turbine generators as well as for
applications that have both the generator and transformer in the same zone of
protection. The G30 is ideal for protecting single and multi-pole generators with singl

or split phase windings configurations.

489

Protection, monitoring and metering for industrial generators
The 489 Generator Protection System provides complete protection

sized synchronous or induction generators operating at 25, 50 or 6 . The 489 has
specific features required for industrial environments including wout,case to limit
downtime during maintenance as well as conformal coating fof pr, ion from harsh

chemical environments.

G650 page 18-31

Protection for distributed generation applications

The G650 is a distributed generation protection andsgon ystem designed to protect
and control small to medium size generators, as well operate as a distributed
generation interconnection protection system.

W650 A page 18-33

Advanced wind turbine protection andico system
The W650 Wind Generator Protectio em provides economical protection and
control of medium to large sized wingytur generators. The W650 has unique

communication and control fungtiena at drastically reduce the installation costs
associated with the coordination of wid turbine protections and system control.

MIGII page 18-35

Protection for smal e
The MIG Il providgs a costieffective solution for providing basic protection for rotating
e pri

ry application is for the protection of small generators,
protection elements such as thermal image protection that
ion of small induction motors.

can be used for pro

MIW I page 18-36

Directignal powe? and loss of excitation protection
The Ml provides directional power and loss of field protection to prevent motoring
n of loss of excitation on synchronous generators.

Section

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin®
Protection and Control
Generator Protection Selection Guide

Section 18

Features ANSI MIGII  W650 G650 489 G30 G60
Overspeed 12 .
Distance Backup 21P . .
Volts/Hz 24 . . . .
Synchronism check 25 . . . .
Phase/Ground/Auxiliary Undervoltage 27P/G/A P/A P/A P P/A P/A @
Third Harmonic Neutral Undervoltage 27TN . . .
Directional Power 32 . . . . .
Undercurrent 37 .
Bearing RTD 38 . .
Loss of Field 40 3 3 D
Generator Unbalance 46 . 3 .
Voltage phase reversal 47 3 3 3
Thermal Overload 49 . . .
Accidental Energization 50/27 . . .
—  Negative Sequence Overcurrent 50_2/51 2 . . .
£ Instantaneous Overcurrent Phase/Ground/Neutral 50P/G/N P/G P/G/N P/G/N P/ /N P/G/N
S | Timed Overcurrent Phase/Ground/Neutral 51P/G/N P/G P/G/N P/G/N P/ N P/G/N
g Split Phase 50SP . .
<  Voltage Restraint Overcurrent 51V . . . .
.2 Breaker Failure 50BF . . .
?, Power Factor Limiting 55 J
'©  Overvoltage Phase/Ground/Neutral/Auxiliary 59 P/G/N/A P/N/A P/G/N/, P/N/A
a | 100% Stator Earth Fault 27TN/59N . .
Voltage Unbalance 60V .
Directional Overcurrent Phase/Ground/Neutral/Neg. Seq. 67P/G/N/Q P/G/N N G P/N/Q P/N/Q
Power Swing Blocking 68 .
Out of Step Tripping 78 .
Voltage Surge/Loss of Mains 78V
Autoreclose 79
Under/Overfrequency 81U/0 . .
Rate of Change of Frequency 81R .
Lockout 86 . 3
Generator Differential 87G . .
Generator & Transformer Differential 87GT .
Restricted Ground Fault 87RGF . . . .
VT Fuse Failure VTFF . . . .
Contact Inputs (max) 4 64 7 96 96
Contact Outputs (max) 16 16 6 64 64
Analog Inputs 16 16 4 24 24
Analog Outputs 4 4 4
c RTD Inputs 12 24 24
oS Virtual Inputs 32 32 64 64
5 Direct Inputs 32 32
£ Programmable Logic . . . . .
9  FlexElements . .
< Trip-Coil Supervision D . . . .
User-Programmable LED's . . . .
User-Programmable Pushbuttons . . 3 .
Selector Switch L 2 . .
Digital Counters 3 3
Digital Elements . .
Redundant Power Supply . . . .
Current . . . . . .
o Voltage . . . . .
£ Frequency . . . . .
& Power Factor . . . . .
$ | Power - Real, Reactive, Apparent . . . . .
@ Energy . . . . .
©  Demand - Current, MW, MVA, Mvar @ . . .
5 Temperature . . .
£ | Event Recorder (humber of ev 24 479 479 256 1024 1024
S Oscillography (max sample§per ) 8 72 72 12 64 64
= Fault Reports . . . .
Data Logger (max sa 1s 1s 5s 15ms 15ms
o | RS232/RS485 serial i D o D D . .
% Ethernet Communication . . . . 3
O | Fiber Optic Ethernet . . . .
© ' Modbus Protocol . . . . . .
DNP 3.0 Protocol . . . . .
»  EGD Protocol . .
S | IEC61870-5-105 protocoly D D
S IEC61850 pratocol D D D
g Peer-to-Peer munications (GSSE/GOOSE) . 3 3
Simple N esync Protocol . . . .
IRIG-B Inp . . . . .
* For the nt comparison list see: www.GEMultilin.com/selector/generator.pdf
Rev. 1/08
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GE Multilin® Section
Protection and Control
G60 Generator Protection System

Comprehensive protection for generators

Key Benefits

—Secure, high-speed protection elements for complete generator
protection, compliant with IEEE C37.102

—Modular hardware architecture allows for flexibility in relay
configurations to cover most generator applications

—Advanced automation capabilities for providing customized
protection and control solutions

—Reduced installation space requirements through integration of
multiple devices including protection, control functions, push
buttons, status LEDs, and communication interfaces

—Application flexibility with multiple 1/0 options and programmable
logic (FlexLogic™)

—Advanced fault and disturbance recording, including internal
relay operating signals thus eliminating the need for external
recording devices

—Simplified system integration with communications supporting

serial and Ethernet interfaces and multiple protocols ring
—Available Ethernet Global Data (EGD) eases integration with new [ ent, voltage, power, energy, frequency

and existing GE Energy control systems SCi hy = analog and digital parameters at 64
—Reduced relay to relay wiring and associated installation costs SAMP

through high_speed inter-rek]y communications order - 1024 time togged events with 0.5ms scan of
—Embedded IEC61850 Protocol & puts

ata Logger - 16 channels with sampling rate up to

Applications mple/cycle
—Medium to large generators typically driven by steam, gas or'hy vanced relay health diagnostics

draulic turbines Setting Security Audit Trail for tracking changes to G60
—Pumped Storage generators used as pumping mote configuration

reservoir storage EnerVista® Software
—Stand-alone protection or component in automate ion  —State of the art software for configuration and commissioning

control system GE Multilin® products
—Standard protection product offering on new G ctric —Graphical Logic Designer and Logic Monitor to simplify

generator installations. designing and testing procedures

—Document and software archiving toolset to ensure reference
L 4 material and device utilities are up-to-date

Features —EnerVista® Integrator providing easy integration of data in the
Protection and Control Monitori eterihg G60 into new or existing monitoring and control systems
—Generator stator differential
—100% stator ground protectio

—Loss of excitation
—Power swing blocking and out tripping
—Backup distance

—Reverse / low forwéid p
—Restricted grouné fa
—Overexcitatio

sal for pumped storage

—Phase sequence re

Communications

—Networking intsfoces - 100Mbit Fiber Optic Ethernet, RS485,
RS232,RS422,G.703, C37.94

—Multi rotocols - IEC61850, DNP 3.0 Level 2, Modbus RTU,

P/IP, IEC60870-5-104, Ethernet Global Data (EGD)

O - secure, high-speed exchange of data between URs

r Direct Transfer Trip and 1/O Extension applications

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin®
Protection and Control
G60 Generator Protection System

Ordering
GGO_ *OO_H * * F**_ H**_M**_P**_U'k*_ W/X *k
Base Unit G60 |
CPU E
G
H
J
K
N
Software Options 00
01
03
04
Mount / Coating H
A
\
B
User Interface K
L
M
N
Q
T
U
Vv
F
Power Supply H
H
L
CT/VT DSP 8L 8L
8M 8M
8N 8N
8R 8R
Digital I/0 X XX

Transducer 1/0 5A 5A  5A  5A

Inter-Relay Communications

Accessories for the G60
UR Applications | Learning CD
Multilink Ethernet Switch
Viewpoint Engineer
Viewpoint Maintenance
Viewpoint Monitoring IEC6185

TRCD-URA1
ML2400-

Ordering Note: To view the latest optio

Visit www.GEMuItiIin.con‘GGO to:
—View Guideform i

Specifications

@

Section 18

For full size

Base Unit

RS485 + RS485 (IEC61850 option not available)

RS485 + multi-mode ST 10BaseF

RS485 + multi-mode ST Redundant 10BaseF

RS485 + multi-mode ST 100BaseFX

RS485 + multi-mode ST Redundant 100BaseFX .
RS485 + 10/100 BaseT

No Software Options

Ethernet Global Data (EGD)

IEC61850

Ethernet Global Data (EGD) + IEC61850

Horizontal (19" rack) - Standard

Horizontal (19" rack) - Harsh Environment Coating

Vertical (3/4 size) - Standard

Vertical (3/4 size) - Harsh Environment Coating

Enhanced English Front Panel

Enhanced English Front Panel with User-Programmabjle Pushbut

Enhanced French Front Panel
Enhanced French Front Panel with User-Programmable
Enhanced Russian Front Panel
Enhanced Russian Front Panel with User-Program
Enhanced Chinese Front Panel

Enhanced Chinese Front Panel with User-P
Vertical Front Panel with English display

125/ 250 V AC/DC

125/250 V AC/DC with redundant 125/250 C
24 - 48 V (DC only)
Standard 4CT/4VT w/ enhanced didg
Sensitive Ground 4CT/4VT
Standard 8CT w/ enhanc
Sensitive Ground 8CT w/
No module

4 Solid State (No Monitoring)
4 Solid State (Curr
16 Digital Inputs
14 Form-A (No Moni
8 Form-A (No i
8 Form-C Outpu

16 Digital Inp

at w/"opt Voltage) & 4 Form-C Outputs, 4 Digital Inputs
entiw/ opt Voltage) Outputs, 8 Digital Inputs
w/ opt Voltage) Outputs, 4 Digital Inputs
onitoring) & 2 Form-C Outputs, 8 Digital Inputs
No'Monitoring) & 4 Form-C Outputs, 4 Digital Inputs
orm-A (No Monitoring) Outputs, 8 Digital Inputs
orm-A (No Monitoring) Outputs, 4 Digital Inputs
dcmA Inputs, 4 dcmA Outputs
RID Inputs
D Inputs, 4 dcmA Outputs
4 dcmA Inputs, 4 RTD Inputs

cmA Inputs

820 nm, multi-mode, LED, 1 Channel
1300 nm, multi-mode, LED, 1 Channel
1300 nm, single-mode, ELED, 1 Channel
820 nm, multi-mode, LED, 2 Channels
1300 nm, multi-mode, LED, 2 Channels
1300 nm, single-mode, ELED, 2 Channels
G.703, 2 Channels
RS422, 2 Channels
|EEE C37.94, 820 nm, multi-mode, LED, 1 Channel
|EEE C37.94, 820 nm, multi-mode, LED, 2 Channel

BuyLog® Catalog
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GE Multilin® Section
Protection and Control

G30 Generator Protection System
Small to medium generators and combined generators and transformer protection O

Key Benefits

—Complete generator protection for small to medium sized
generators

—Combined generator and transformer protection in one
protection device

—Advanced automation capabilities for providing customized
protection and control solutions

—Reduced installation space requirements through integration of
multiple devices including protection, control functions, push
buttons, status LEDs, and communication interfaces

—Application flexibility with multiple I/0 options and programmable
logic (FlexLogic™)

—High-end fault and disturbance recording eliminating the need
for redundant recording devices

—Simplified system integration with communications supporting
serial and Ethernet interfaces and multiple protocol supports

—High-speed peer-to-peer communications allowing reduction of
relay to relay wiring and associated installation costs

—Embedded IEC61850 Protocol with no external protocol
converters required

ion

Applications % :
—Small to medium sized generators typically driven be steam, talinputs ) )
or hydraulic turbines ta Logger - 16 channels with sampling rate up to
—Combined Generator and Transformer in the zone of prote —Advgnced deyice hzglth 9';‘]39”‘35“? h
—Distributed Generator (DG) interconnect protecti e —Setting Security Audit Trail for tracking changes to G30
|IEEE 1547 .
EnerVista® Software
—State of the art software for configuration and commissioning
Protection and Control —Graphical Logic Designer and Logic Monitor to simplify designing
and testing procedures
—Restricted ground fault ) e A
—split phase protection G30 into new or existing monitoring and control systems
—Loss of excitation, overexcitotior\
—Reverse and low forward power
—Accidental energization
—Phase sequence reters pumped storage
Communications
—Networking interfaces - Mbit Fiber Optic Ethernet, RS485,
RS232,RS4 703, C3M94
IE

ecorder - 1024 time tagged events with 0.5ms scan of
—Pumped Storage Generators 1 sample/cycle
configuration

Features GE Multilin® products
—Overall unit differential including trarf$f - . ) ) )

\ —EnerVista® Integrator providing easy integration of data in the
—Generator unbalance
—Synchronism check
—Multiple Protoc 850, DNP 3.0 Level 2, Modbus RTU,

Modbus TCP/IP, IE 70-5-104, Ethernet Global Data (EGD)
—Direct I/0 - secure, high-speed exchange of data between URs
for tronsformewipping applications

N

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin®
Protection and Control
G30 Generator Protection System

Ordering
G30_ *00 - H * * _ F**_ H**_M**_P**_U**_w/x *%
Base Unit G |
CPU E
G
H
J
K
N
Software Options 00
01
03
04
Mount / Coating H
A
vV
B
User Interface K
L
M
N
Q
T
U
Y
F
Power Supply H
H RH
L
CT/VT DSP 8L 8L
8M 8M
8N 8N
8R 8R
Digital I/0 XX XX XX XX XX XX
4A 4A 4A LA 4A 4A
4C 4C 4C  4C  4C 4C
4D 4D 4D 4D 4D 4D
4L 4L 4L 4L 4L 4L
67 67 67 67 67 67
6C 6C 6C 6C 6C 6C
6D 6D 6D 6D 6D 6D
6E 6E 6E  6E  6E 6E
6F 6F 6F 6F  6F 6F
6K 6K 6K 6K 6K 6K
6L 6L 6L 6L 6L 6L
6M 6M 6M 6M 6M 6M

Transducer 1/0 5C 5C 5C 5C 5C

Inter-Relay Communications

Accessories for the G30
UR Applications | Learning CD
Multilink Ethernet Switch
Viewpoint Engineer

Viewpoint Maintenance
Viewpoint Monitoring IEC618

Section 18

For Full Sized Horizontal Mount

Base Unit

RS485 + RS485 (IEC61850 option not available)

RS485 + Multi-mode ST 10BaseF

RS485 + Multi-mode ST Redundant 10BaseF

RS485 + Multi-mode ST 100BaseFX

RS485 + Multi-mode ST Redundant 100BaseFX .
RS485 + 10/100 BaseT

No Software Options

Ethernet Global Data (EGD)

IEC61850

Ethernet Global Data (EGD) + IEC61850

Horizontal (19" rack) - Standard

Horizontal (19" rack) - Harsh Environment Coating
Vertical (3/4 size) - Standard

Vertical (3/4 size) - Harsh Environment Coating
Enhanced English Front Panel

Enhanced English Front Panel with User-Programmai
Enhanced French Front Panel

Enhanced French Front Panel with User-Programmable
Enhanced Russian Front Panel

Enhanced Russian Front Panel with User-Progra
Enhanced Chinese Front Panel

Enhanced Chinese Front Panel with User-P,
Vertical Front Panel with English display

125/ 250 V AC/DC

125/250 V AC/DC with redundant 125/250 DC
24 - 48V (DC only)

Standard 4CT/4VT w/ enhanced dj
Sensitive Ground 4CT/4VT w/ enh
Standard 8CT w/ enhan It
Sensitive Ground 2CT/6V
No Module

14 Form-A (No_Moni e Outputs
8 Form-A (No j
8 Form-C Outp!
16 Digital Inp!
4 Form-C O puts
orm-C Outputs
2 For pt Voltage) & 2 Form-C Outputs, 8 Digital Inputs
2 Forp nt w/*opt Voltage) & 4 Form-C Outputs, 4 Digital Inputs

/ opt Voltage) Outputs, 8 Digital Inputs
t w/ opt Voltage) Outputs, 4 Digital Inputs
onitoring) & 2 Form-C Outputs, 8 Digital Inputs
rm-A [Ne*Monitoring) & 4 Form-C Outputs, 4 Digital Inputs
orm-A (No Monitoring) Outputs, 8 Digital Inputs
orm-A (No Monitoring) Outputs, 4 Digital Inputs

m, multi-mode, LED, 1 Channel

00 nm, multi-mode, LED, 1 Channel

300 nm, single-mode, ELED, 1 Channel

820 nm, multi-mode, LED, 2 Channels

1300 nm, multi-mode, LED, 2 Channels

1300 nm, single-mode, ELED, 2 Channels

G.703, 1 Channels

G.703, 2 Channels

RS422, 1 Channels

RS422, 2 Channels

IEEE C37.94, 820 nm, multimode, LED, 1 Channel

IEEE C37.94, 820 nm, multimode, LED, 2 Channel

C37.945M, 1300nm Singlemode, ELED, 1 Channel Single mode
C37.945M, 1300nm Singlemode, ELED, 2 Channel Single mode

Ordering Note: To view the latest options available for the G30, or to order the UR Classic Front Panel, please visit our online store for more details.

iIin.com’G30 to:
pecifications

Visit www.GEM
—View Guidefor|
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GE Multilin®
Protection and Control
489 Generator Protection System

Economical protection, monitoring and metering for generators

Key Benefits

—Complete, secure protection of small to medium sized
generators

—Easy to use generator protection system supported by an
industry leading suite of software tools.

—Advanced protection and monitoring features including the use
of RTDs for stator and bearing thermal protection and Analog
Inputs for vibration monitoring

—Global acceptance as a member of the most renown protection
relay product family in the market.

—Draw-out construction allowing for minimized downtime and
easy removal/installation of the 489 during maintenance
routines

—Large, user-friendly front panel interface allowing for realtime
power monitoring and setpoint access with a display that is
easily readable in direct sunlight

—Enhanced generator troubleshooting through the use of
IRIGB time synchronized event records, waveform capturing,
and data loggers

—Simplified setpoint verification testing using built in waveform
simulation functionality

—Cost effective access to information through industry standard

communication hardware (RS232, RS485, 10BaseT Ethernet) and

protocols (Modbus RTU, Modbus TCP/IP, DNP 3.0)
—Available for use in most extreme harsh locations with
available Harsh Chemical Environment Option

Applications
—Synchronous or induction generators operating “50Hz
or 60Hz
—Primary or backup protection in cogenerati p ons
L 4
Features

o

Protection and Control
—Generator stator differential
—100% stator ground

—Loss of excitation
—Distance backup

—Reverse power (anti-mo
—Qverexcitation

—Ground directiop@l o
—Inadvertent e ization

—Stator and bearing Vibration monitoring

—Negative sequence overcurrent

Communication

king interfaces - RS232, RS485, 10Mbps copper Ethernet
rotocols - ModBus™ RTU, ModBus™ TCP/IP,

vel 2

5

Section

Sy

ures (continued)

itoring and Metering

Metering - current, voltage, power, Energy, frequency, power factor

—Demand - current, watts, vars, VA

—Temperature - 12 RTD inputs

—Vibration and Speed - 4 analog transducer inputs

—Event Recorder - 256 time tagged events

—Oscillography - 12 samples/ cycle up to 128 cycles in length

—Trending - 8 parameters with up to a 5 second sample rate

EnerVista® Software

—State of the art software for configuration and commissioning
GE Multilin® products

—Document and software archiving toolset to ensure reference
material and device utilities are up-to-date

—Ease to use real time monitoring, control, and data archiving
software available

—EnerVista® Integrator providing easy integration of data in the
489 into new or existing monitoring and control systems

Publications and Reference: See Section 22 for a
complete list of additional product-related publications

Rev. 1/08
Prices and data subject
to change without notice
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GE Multilin® Section 18
Protection and Control
489 Generator Protection System

Ordering
489 * * * * *

| Current Input Relays

P1 1 A phase CT secondaries

P5 5 A phase CT secondaries

Power Supply Options Y
LO DC: 24 -60V;AC: 20 - 48V @ 48 - 62 Hz

HI DC:90 - 300 V; AC: 70 - 265V @ 48 - 62 Hz

Analogue Outputs

Al 0 - 1 mA analog outputs

A20 4 - 20 mA analog outputs

Enhancements \
E Enhanced display, larger LCD, improved keypad
T Enhanced display, larger LCD, improved keypad plus

10BaseT Ethe?ne){ Por% P ypace

Environmental Protection 0

H Harsh (Chemical) Environment Conformal Coating

Accessories for the 489
489 Generator Protection Learning CD TRCD-SR489-C-S-1
Multilink Ethernet Switch ML1600-HI-A1-Al

Multinet® Multinet-FE
Viewpoint Maintenance VPM-1
Viewpoint Monitoring VP-1

Visit www.GEMultilin.com/489 to:

—View Guideform specifications @
—Download the instruction manual
—Review applications notes and support documents

—Buy a 489 online
—View the 489 brochure

BuyLog® Catalog www.gemultilin.com Rev. 1/08
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GE Multilin® Section
Protection and Control
G650 Generator Protection System

Protection, control and monitoring for generator interconnection O
Key Benefits

—Complete distributed generator interconnection protection with
two protection options, Basic Protection and Enhanced
Protection, to fit your generator protection requirements.

—Preconfigured with Logic for standard Tripping and
Closing operation.

—Reduce installation space requirements with a compact design
incorporating protection, control, programmable pushbuttons,
programmable LEDs, and communication interfaces

—Reduced system event analyzing time and cost through
integrated Sequence of Event reports, Oscillography recording,
and Trending files.

—Flexible and cost effective control for complex systems through
the use of IEC61131 compatible programmable logic to
customize the relay’s operation

—Minimized communication down time through reliable redundant
Ethernet Communication ports

Applications

—Protection of small to medium sized Induction or Synchronous
Generators

—Stand-alone or component in automated substation

control system
—Distributed generation and interconnection protection,
management, and control where programmable Iogi

requirement to interact with prime mover control s Features (continued)

Monitoring and Metering
Features —Current, voltage, power, power factor, frequency metering, demand
—Breaker condition monitoring including breaker arcing current

—Phase, Neutral, Ground and Negative Seque dloc (I2t) trip counters, and trip circuit monitoring
_Neutral and Ground Directional Overcurre —Event Recorder - 479 time tagged events, with 1ms time

—Voltage Restraint Overcurrent L 4 resolution ) )
—Phase Under and Overvoltage, Neutr \round Overvoltage ~ —High resolution oscillography and Data Logger, with

Basic Protection Option

programmable sampling rate

—Directional Power

—Under and Overfrequency, and endRate of Change —Fault locator, record of last 10 faults

—Generator Thermal Model Communlcatlo-ns. '

_Generator Current unbalanc —Standard serial interface with R$232 - up to 115,200 bps
—Loss of Excitation —Optional second rear RS485 or serial fiber plastic or glass fiber
—Inadvertent Generator E ion optic port

—Ethernet Ports - 10/100 Base TX, 100 Base FX with ST connectors,
options for redundancy available

—Multiple protocols - ModBus™ RTU and over TCP/IP, DNP 3.0
Level 2, IEC 60870-5-104, Http, and tftp.

EnerVista® Software

—State of the art software for configuration and commissioning
GE Multilin® products

—Document and software archiving toolset to ensure reference
material and device utilities are up-to-date

—EnerVista® Integrator providing easy integration of data in the
G650 into new or existing monitoring and control systems

Enhanced Protecti des all Basic functions)
—Sensitive Groun
—Volts/Hz

—Power Fact
—Vector surge lo
—Breaker Failure
—VT Fuse failure

—Restricted Growd Fault

N

Publications and Reference: See Section 22 for a
complete list of additional product-related publications

p
vereur

s detection
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GE Multilin® Section 18
Protection and Control
G650 Generator Protection System

Ordering

To order select the basic model and the desired features from the Selection Guide below:

G650 * * * F * G ¥ * * Description

Display and Functionality Options
B Basic Display and Basic Protection Functionality. 4
M Graphical Display with Standard Symbols and Basic
Protection Functionality.
N Graphical Display with IEC Symbols and Basic \@
Protection Functionality.
E Basic Display and Enhanced Protection Functionality. @
Cc Graphical Display with Standard Symbols and
Enhanced Protection Functionality.
D Graphical Display with IEC Symbols and Enhanced
Protection Functionality.
Rear Serial Communications Board 1
F None
A Redundant RS485
P Redundant plastic F.O.
G Redundant glass F.O.
X Redundant RS485 + remote fiber CAN bus I/0
Y Redundant plastic F.O. + remote fiber CAN bus 1/0
z Redundant glass F.O. + remote fiber CAN bus I/0
C Remote cable CAN bus I/0
M RS485 + Remote cable CAN bus I/0
ear Ethernet Communications board 2
B 10/100 BaseT
C 10/100 BaseT + 10/100 Base FX
D 10/100 BaseT + redundant 10/100 Bas
E Redundant 10/100 Base TX
1/0 board 1
1 16 digital inputs + 8 outputs
2 8 digital inputs, 4 circuits for upervision,
6 Outputs + 2 outputs withe@ircur trip current
supervision (latching)
4 32 Digital Inputs
5 16 Digital Inputs + 8 Analo
1/0 board 2
0 None
1 16 Digital Inputs 8, Outputs
4 32 Digital In
5 16 Digital lpputs + alog Inputs
Auxili oltage
LO 24—48M 9.2-57.6)
HI 110 vdc ge 88-300)
120-230 Vag (range 88-264)
LOR O
HIR pdant HI
E RONMENTAL PROTECTION
out Harsh (Chemical) Environment
nformal Coating
H 4 Harsh (Chemical) Environment Conformal Coating
Accessories for the G650 Visit www.GEMultilin.com/G650 to:
Multilink Ethernet Switch ML1600-HI-A2-A2 —View Guideform specifications
Multinet® * Multinet-FE —Download the instruction manual
Viewpoint Monitori VP-1 —Review applications notes and support documents
—Buy a G650 online
—View the G650 brochure
BuyLog® Catalog www.gemultilin.com Rev. 1/08
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GE Multilin® Section
Protection and Control
W650 Wind Generator Protection System

Advanced wind turbine protection and control system O
Key Benefits
—Complete wind generator protection, control, metering and

monitoring in a single device r's

—High accuracy metering for enhanced power control (real and
reactive) even at low loads and harmonics presence

—Direct connection to generators up to 690 VAC eliminating the
need of VTs.

—Maximum EMC and environmental performance per IEC/ ANSI
standards enabling the use wind turbines environment including
off-shore wind farms

—Reduced system event analyzing time and cost through inte-
grated Sequence of Event reports, Oscillography recording, and
Trending files.

—Flexible and cost effective control for complex systems through
the use of IEC 61131 compatible programmable logic to
customize the relay’s operation

—Reduced communications downtime through the use of reliable
redundant fiber optic Ethernet communications ports

—Transfer trip application for wind farm controls

Applications \
—Protection of single wind turbine generators K

Features atures (continued)

Protection and Control EnerVista® Software

—Phase, neutral, ground and sensitive ground overeurr —State of the art software for configuration and commissioning
—Negative sequence overcurrent GE Multilin® products

—Directional overcurrent —Document and software archiving toolset to ensure reference
—Phase overvoltage material and device utilities are up-to-date

—Phase undervoltage —Ease to use real time monitoring, control, and data archiving
—Neutral overvoltage software available

—Voltage unbalance 4 —EnerVista® Integrator providing easy integration of data in the

W650 into new or existing monitoring and control systems

—Breaker failure \
—VT Fuse failure
—Generator Overload \

—Underpower and reverse pow
—Overfrequency and Underfreduenc
Communications

—100Mbit Fiber Optic Ethe

—RS485,RS232, an erigl interfaces

—Multiple Protoc DNP 3.0 Level 2, Modbus RTU,
Modbus TCP/ 104, CANopen

energy, demand
—Oscillography - analog and digital parameters at
64 samples/cy:
—EventiRecorder - 128 time tagged events

cator - 10 configurable Fault Reports

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin®
Protection and Control
W650 Wind Generator Protection System

Ordering

To order select the basic model and the desired features from the Selection Guide below:

W650 * * * F * G * * * *
B Basic display (4 x 20 characters)
M Graphic display (240 x 128 pixels)
Rear serial communications board 1
None
Redundant RS485
Redundant plastic fiber optic
Redundant glass fiber optic
Redundant RS485 + fiber CAN port (CANopen)
Redundant plastic fiber optic + fiber CAN port (CANopen)
Redundant glass fiber optic + fiber CAN port (CANopen)
Cable CAN port (CANopen)
RS485 + cable CAN port (CANopen)
Rear ethernet communications board 2
10/100 Base TX
10/100 Base TX + 100 Base FX
10/100 Base TX + Redundant 100 Base FX
Redundant 10/100 Base TX
1/0 Board 1 in Slot F
16 Digital Inputs + 8 Outputs
2 8 Digital Inputs + 8 Outputs + 2 Trip / Close cjrcuit
supervision circuits
4 32 Digital Inputs
5 16 Digital Inputs + 8 Analog Inputs

1/0 Board In Slot G \
None
16 Inputs + 8 Outputs
32 Digital Inputs (See Note 1) @l
e )

ZON<X<XO®D>N

mOo O m®

[ o)

16 Digital Inputs + 8 Analog Inputs
Auxiliary Voltage

LO 24-48 Vdc (range 19.2 -

HI 110-250 Vdc (range 88 4

120-230 Vac (range 2
LOR Redundant LO
HIR Redundant HI

Protocol
- without IEC 61850

6 IEC61850
Environmentdl Proteétion
S Without¥ hemical) Environment Conformal Coating
H Harsh (C ica onment Conformal Coating

Note 1: The number selected for option G must be equal o

er tham'the number selected for option F.

Accessories for the W650
Multilink Ethernet Switch
Multinet®

Viewpoint Monitoring

—View Guideform specificatio
—Download the instruction manual

—Review applications notg and support documents
—Buy a W650 online

—View the W650 brochure

Section 18
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GE Multilin® Section
Protection and Control
MIG Il Generator Protection System

Three-phase and ground protection for small generators

Key Benefits

—Reduce troubleshooting and maintenance cost - event recording,
and analog/digital oscillography

—Design flexibility - Easy to use programming logic

—Access to information - Modbus RTU communications

—Configurable logic, curves, digital I/0s, and LEDs

—Follow technology evolution - Flash memory for product field
upgrade

—Two settings groups

—Password protection for local operation

—Automatic display of last fault information

—AC/DC power supply

—Access via front panel keypad or communication links

—EnerVista® compatible

—Isolated RS232 port

Applications
—Small generators and motors F
—Component for bigger generator packages itaring and Metering
—Standby/critical power protection main unit ventrecord
—Small motor protection &digitol oscillography
—Transformer protection phase current metering
itoring of the last 5 trips information from the display

r Interfaces
Features 2x16 character LCD display
Protection and Control —6 LED indicators, 4 configurable in function and color
—Phase, ground TOC —Front RS$232 and rear RS485 ports using ModBus® RTU protocol
—Phase, ground 10C \ up to 19,200 bps
—Thermal image protection —EnerVista® Software - an industry leading suite of software tools
—Circuit breaker control (open and close) @ that simplifies every aspect of working with GE Multilin® devices
—Negative Sequence Element

—Restricted Ground Differential Element
—Undercurrent L 4

—Maximum number of starts \
—Locked rotor
—Configurable 1/0 \

—Six outputs: trip, service, 4 quxi
—4 pre-configured overcurrent(@urvesfiANSI, IEC) Ordering

To order select the basic model and the desired features from the Selection Guide below:

MIGll* ¥y * * E 0 0 * 0 O Description

@ | Application
P Generator protection elements
Q Motor protection elements

Curves
A ANSI
| IEC
PHASE CT
5 CTIn=5A(05-12A)
1 CTIn=1A(0.1-24A)
4
- . ] GROUND CT
Visit w .GEMuItlIln.cgm/MlGll to: 5 CTIN=5A(05-12 A
—Vi form specifications 1 CTIN=1A(01-24A)
oad'the instruction manual N CTIn=1A(0.005-0.12 A) *
pplications notes and support documents POWER SUPPLY
a MIG Il online LO 24 - 48 Vdc (19.2 - 57.6 Vdc)
HI 110 - 250 Vdc ( 88 - 300 Vdc )
the MIG Il brochure 110 - 230 Vac ( 88 - 264 Vac )
Publications and Reference: See Section 22 for a
complete list of additional product-related publications
Rev.1/08 bt www.gemultilin.com BuyLog® Catalog 18-35
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GE Multilin® Section 18
Protection and Control
MIW Il Directional Power Protection System O

Numerical reverse, forward and low forward directional power and loss of field protection relay

Key Benefits O

—Reduce troubleshooting and maintenance cost - event recording,
and analogy/digital oscillography

—Design flexibility - Easy to use programming logic

—Access to information - Modbus RTU communications

—Configurable logic, curves, digital I/0s, and LEDs

—Flash memory for field upgrades

—Two settings groups

—Password protection for local operation

—Automatic display of last fault information

—AC/DC power supply

—Access via front panel keypad or communication links

—EnerVista® compatible

—lIsolated RS232 port

Applications
—Controlling power flow in AC generator applications

Features

Protection and Control \\

—Three power elements for MIW Il 1000 and four power elements
for MIW 11 2000 (32_x)
—Loss of field/excitation (40)

—Fuse failure (60)

—Configurable I/0

—b6 outputs, 4 configurable, plus trip and alarm

Monitoring and Metering \

—Metering values for la, voltage values, P, Q, S, V1, V, and angle
—24-event record

—Analog/digital oscillography - 24 cycles at 8 samples
—Information displayed on last 5 relay trips

User Interfaces L £

—2x16 character LCD display
—b6 LED indicators, 4 configurable in function amd.colo
—Front RS232 and rear RS485 ports using BusRIU protocol
up to 19,200 bps
—EnerVista® software - an industry leading suite@f software tools
G

that simplifies every aspect of working ultilin® devices

Ordering
Visit www.GEMultilin.com/ to:

—View Guideform specifications MIWIIF 00 0O E 0 0 * 0 O DESCRIPTION

—Download the instruction manual |1 ProtDection E"T’;‘e"tSZ

— Review applications notes and support ?i § Lclarsescggggld,o{vfrﬁuse Eaillure

documents 2 4 x Directional Power

i Power Supply

HI 110-250 VDC (Range: 88~300 VDC)
110-230 VAC (Range: 88~264 VAC)

BuyLog® Catalog www.gemultilin.com Rev. 1/08
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GE Multilin® Section
Protection and Control

Transformer Protection O

Selector Guide page 18-38

Complete transformer protection comparison
A reference table highlighting the feature set for each protection system

T60 page 18-39
Comprehensive multi-winding transformer protection system

The T60 Transformer Protection System is designed for various power transformer
applications, including auto-transformers, generator step up transformers, split-phase,
angle regulating transformers and reactors. Uses multiple current and voltage inputs to
provide primary protection and back-up protection of transformers, including differential,
ground differential, phase, neutral, and ground overcurrent, under- and over-voltage,
under- and over-frequency, over-fluxing, and breaker failure protection. Also provides
protection of transformerbased on winding temperature and loss-of-life calculations.

T35 pag
Cost effective protection for transformers with up to 6 restraints
The T35 Transformer Protection System is designed to provide basic transform
functions for variety of transformer applications. Uses multiple current in

primary protection and backup protection of transformers, including diffe e and
ground overcurrent, protection. The relay can be configured to acce ts of cur-
rent inputs to provide proper differential restraint for applications wi inding

transformers with windings configured in dual breaker arrangeme

745

Draw-out transformer protection system
The 745 Transformer Protection System is a full featur sformer protection relay,
suitable for application on small, medium, and larg nsformers. The 745 can be
applied on two-winding and three-winding transfo Ases multiple current and
voltage inputs to provide primary protection and p protection of transformers,
including differential, ground differential phase, d ground overcurrent,
over-fluxing, and on-load tap changer. The 7 specific features for industrial
environments, including a drawout cosqto limmit do time during maintenance and
conformal coating for harsh environm \ includes analog inputs and outputs,

page 18-43

while incorporating advanced feature ransformer loss of life calculations.

o
Q>®

N

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin®
Protection and Control
Transformer Protection

Selector Guide

Features

Transformer Differential
Maximum Number of Windings
Harmonic Restraint

Internal Winding Phase Shift Compensation
Dynamic CT Ratio-Matching

CT Mismatch Range

Restricted Ground Fault
Over-Fluxing (Voltz Per Hertz)
Phase Undervoltage

10C, Ground/Neutral/Phase

TOC, Ground/Neutral/Phase
Custom programmable overcurrent curves
Overvoltage, Neutral/Phase/Auxiliary
Overvoltage, Symmetrical Component
Current Directional, Neutral/Phase.
Voltage Transformer Fuse Failure
Under/Overfrequency
Synchrocheck

Transformer Overload

Lockout

Settings Groups

Contact Inputs (Up to)

Contact Outputs (Up to)
Non-volatile latches
Programmable Logic
FlexElements™

Virtual Inputs/Outputs

Direct Inputs/Outputs
Programmable Pushbuttons
Trip/Close Coil Supervision
User-Programmable LEDs
User-Programmable Self Test
Selector Switch

Digital Counters

Digital Elements

Analog Inputs/Outputs (Up to)
RTD Inputs (Up to)

Power Factor

Current - RMS

Current - Phasor

Current - Demand

Current - Unbalance

Voltage

Power - Apparent, Real, Reactive
MW, MVA, Mvar Demand

Breaker Arc Current

Energy

Frequency

Temperature

Current Harmonics (Up to)

Loss of Life Calculations

Protection/Control

Automation

Monitoring/Metering

Oscillography - Sampling Rate
Trip Counters

Data Logger

Simulation Mode

RS232 Port

RS485 Port

RS422,G.703, C37.94

Ethernet

Fiber (800nm, 1300nm, 1550nm)
ModBus (RTU & TCP/IP)

DNP3
EGD Protocol
IEC61850

IEC 60870-5-104

Simple Network Time Progecol
TCP/IP

HTTP

IRIG-B Input

Comms

Protocols

Fault Report &
User Programmable Trip Reports
Event Recorder - Number of Events \

ANSI
87T

87RGF
24
27P
50G/N/P
51G/N/P

59N/P/X
59N
67 N/P

70

745 T35
3 4
16/1 3211

G/N/P
G/N/P G/P

. .
. .
21
.
. .
.
40 1024
12 64
. .
.
. .
.
. .
. .
.
. .

* For the most current comparison list, see www.GEMultilin.com/selector/transformer.pdf

L 4
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GE Multilin® Section
Protection and Control
T60 Transformer Protection System

Fully featured, multiple winding transformer protection

Key Benefits

—Secure high-speed protection for transformers, compliant with
|IEEE C37.91

—Improved security for transformer energization and inrush provided
through a superior Adaptive 2nd Harmonic Restraint algorithm

—Sensitive ground fault protection provides low impedance
differential protection down to 5% of the winding to limit
transformer damage

—Integrated transformer thermal monitoring for asset
management maintenance optimization

—Reduced installation space requirements through integration of
multiple devices including protection, control functions,
pushbuttons, status LEDS, and communication interfaces

—Advanced automation capabilities for providing customized
protection and control solutions

—Application flexibility with multiple I/0 options and programmable
logic (FlexLogic™)

—Advanced fault and disturbance recording, including internal
relay operating signals thus eliminating the need for redundant

urrent, voltage, power, energy, frequency,
recording devices t e 3, transformer monitoring
—Simplified system integration with communications supporting gphy - analog and digital parameters at 64

serial and Ethernet interfaces and multiple protocols sa /cycle
—Reduced relay to relay wiring and associated installation costs vent Recorder - 1024 time tagged events with 0.5ms scan of
through high-speed inter-relay communications al inputs
—Embedded IEC61850 Protocol ata Logger - 16 channels with sampling rate up to 1
sample /cycle
Applications —Advanced relay health diagnostics
—Reliable and secure protection for three-phase trdasformers, —Setting Security Audit Trail for tracking changes to T60
autotransformers, reactors, split phase and phos% configuration
regulating transformers EnerVista® Software , . S
—Transformer asset monitoring using Hottest Spet, _Life —State of the art software for configuration and commissioning

GE Multilin® products
—Applicable for transformers with win@ngs a rirf8 bus or —Graphical Logic Designer and Logic Monitor to simplify designing

breaker-and-a-half configuration and testing procedures o
—Stand-alone or component in OUtomQ tation —Document and software archiving toolset to ensure reference

and Aging Factor

material and device utilities are up-to-date

control system . . . ) .
\ —EnerVista® Integrator providing easy integration of data in the
Features T60 into new or existing monitoring and control systems
Protection and Control
—Dual slope, dual breakpoj ial restraint characteristic
restrained and unrestrai lifferential

—2nd harmonic ingus C citation inhibit

—Transformer o rotection
—Restricted g

—Loss-of-Life, A , Hottest Spot
—Phase & Neutral o

—Synchrocheck
Communications
—Networking int8Ffaces - 100Mbit Fiber Optic Ethernet, RS485,

P/IP, IEC60870-5-104, Ethernet Global Data (EGD)
O - secure, high-speed exchange of data between URs
Direct Transfer Trip applications

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin®
Protection and Control

T60 Transformer Protection System
Ordering

TGO_ *00 _H * Kk _ F**_ Hk*_M** _P**_U**_W/X *k
Base Unit T60 |
CPU E
G
H
J
K
N
Software Options 00
01
03
04
10
11
Mount / Coating H
A
Y
B
User Interface K
L
M
N
Q
T
U
Vv
F
Power Supply H
H RH
L
CT/VT DSP 8L 8L
8M 8M
8N 8N
8R 8R
Digital I/0 XX XX XX XX

Transducer I/O 5A 5A 5A  5A

Inter-Relay Communications

Accessories for the T60
UR Applications | Learning CD
Multilink Ethernet Switch
Viewpoint Engineer
Viewpoint Maintenance
Viewpoint Monitoring IEC61850

TRCD-URA1-C-S-1
ML2400-F-HI-
VPE-1

Ordering Note: To view the latest option

Visit www.GEMultilin.com/
—View Guideform specifications
—Download the instruction manual

—Review applications Not&& and support documents
—Buy a 760 onlin
—View the U

brochure

Section 18

For Full Sized Horizontal Mount

Base Unit

RS485 + RS485 (IEC61850 option not available)

RS485 + Multi-mode ST 10BaseF

RS485 + Mutli-mode ST Redundant 10BaseF

RS485 + Multi-mode ST 100BaseFX .
RS485 + Multi-mode ST Redundant 100BasefX

RS485 + 10/100 BaseT

No Software Options

Ethernet Global Data (EGD)

IEC61850

Ethernet Global Data (EGD) + IEC61850

Synchrocheck

Synchrocheck + IEC61850

Horizontal (19" rack) - Standard

Horizontal (19" rack) - Harsh Chemical Environment Option

Vertical (3/4 size) - Standard

Vertical (3/4 size) - Harsh Chemical Environment
Enhanced English Front Panel

Enhanced English Front Panel with User-Programmal
Enhanced French Front Panel
Enhanced French Front Panel with User-Progr
Enhanced Russian Front Panel
Enhanced Russian Front Panel with Use;
Enhanced Chinese Front Panel
Enhanced Chinese Front Panel with
Vertical Front Panel with English display
125/ 250V AC/DC

125/250 V AC/DC with redundg
24 - 48V (DC only)
Standard 4CT/4VT w/
Sensitive Ground 4CT/

No Module
4 Solid State (

ast Form-C Outputs

t w/ opt Voltage) & 2 Form-C Outputs, 8 Digital Inputs

ent w/ opt Voltage) & 4 Form-C Outputs, 4 Digital Inputs

rent w/ opt Voltage) Outputs, 8 Digital Inputs
AfCurrent w/ opt Voltage) Outputs, 4 Digital Inputs

Form-A (No Monitoring) & 2 Form-C Outputs, 8 Digital Inputs

2 Form-A (No Monitoring) & 4 Form-C Outputs, 4 Digital Inputs

4 Form-A (No Monitoring) Outputs, 8 Digital Inputs

Form-A (No Monitoring) Outputs, 4 Digital Inputs

cmA Inputs, 4 dcmA Outputs

8 RTD Inputs

4 dcmA Inputs, 4 RTD Inputs

8 dcmaA Inputs

820 nm, multi-mode, LED, 1 Channel

1300 nm, multi-mode, LED, 1 Channel

1300 nm, single-mode, ELED, 1 Channel

820 nm, multi-mode, LED, 2 Channels

1300 nm, multi-mode, LED, 2 Channels

1300 nm, single-mode, ELED, 2 Channels

G.703, 2 Channels

RS422, 2 Channels

|EEE C37.94, 820 nm, multimode, LED, 2 Channel

C37.945M, 1300nm Singlemode, ELED, 2 Channel Single mode

e 760, or to order the UR Classic Front Panel, please visit our online store for more details.

BuyLog® Catalog
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GE Multilin® Section
Protection and Control
T35 Transformer Protection System O

Cost effective differential protection for transformers with up to 6 sets of CTs

Key Benefits O

—Secure high-speed transformer differential protection with
advanced features in a cost-effective package

—Improved security for transformer energization and inrush provided
through a superior Adaptive 2nd Harmonic Restraint algorithm

—Application flexibility for transformers with up to 6 sets of CTs,
with independent magnitude/phase angle compensation and
grounding settings

—Advanced automation capabilities for providing customized
protection and control solutions

—Embedded IEC61850 Protocol

—Reduced installation space requirements through integration of
multiple devices including protection, control functions,
pushbuttons, status LEDS, and communication interfaces

—Advanced fault and disturbance recording, including internal
relay operating signals thus eliminating the need for redundant
recording devices

—Simplified system integration with communications supporting
serial and Ethernet interfaces and multiple protocols

—Reduced relay to relay wiring and associated installation costs

- 1024 time tagged events with 0.5ms scan of

- 16 channels with sampling rate up to 1

through high-speed inter-relay communications pleYeycle
—Embedded IEC61850 Protocol Ad d relay health diagnostics
tting Security Audit Trail for tracking changes to T35
configuration

Applications

—Primary and backup protection of power transformer
autotransformer, reactors, split-phase and angle reg 4@

rVista® Software
State of the art software for configuration and commissioning
GE Multilin® products

transformer —Graphical Logic Designer and Logic Monitor to simplify designing
—Combined protection for transformer and small bu e, and testing procedures

including breaker-and-a-half and ring bus diam —Document and software archiving toolset to ensure reference
—Stand-alone or component in automated substation | material and device utilities are up-to-date

system —EnerVista® Integrator providing easy integration of data in the

—Advanced data logging for asset manageniént and Maintenance 735 into new or existing monitoring and control systems
Features

optimization 0\
Protection and Control
—Percent restrained and unrestrainedgdifferential protection
—2nd harmonic inrush inhibit a verexcitation inhibit

—TOC elements for backu I
—Transducer 1/0s (RED & )
—Flex Elements™

—FlexCurves™

—Multiple Protocols - IEC61850, DNP 3.0 Level 2, Modbus RTU,

Modbus TCP/IP‘IEC60870—5—104, Ethernet Global Data (EGD)

—Directl/O - secure, high-speed exchange of data between URs

- current, voltage, power, energy, frequency, temperature
raphy - analog and digital parameters at 64
ples/cycle

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
Rev. 1/08 ili ® _
v o data subject www.gemultilin.com BuylLog® Catalog 18-41
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GE Multilin®
Protection and Control

T35 Transformer Protection System
Ordering

T35_* **_H * *_F**_H**_M**_P**-U**_w**
Base Unit T35 |
CPU E
G
H
J
K
N
Software Options 00
03
Mount H
A
Y
B
User Interface K
L
M
N
Q
T
U
Vv
F
Power Supply H
H RH
L
CT/VT DSP 8L 8L 8L
8M 8M 8M
8N 8N 8N
8R 8R 8R
Digital 1/0 XX XX XX XX XX

Transducer I/O 5C 5C 5C 5C 5C

Inter-Relay Communications K

Accessories for the T35
UR Applications I Learning CD
Multilink Ethernet Switch

TRCD-URA1-C-S-1
ML2400-F-HI-HI-A2-A2;,

Viewpoint Engineer VPE-1
Viewpoint Maintenance VPM-1
Viewpoint Monitoring IEC61850  VP-1-61850

Ordering Note: To view the latest options available

—Download the instructio
—Review applications notes a
—Buy a T35 online

—View the UR Family broc@re

upport documents

Section 18

For full sized horizontal mount

Base Unit

RS485 & RS485 (IEC61850 option not available)
RS485 + 10BaseF

RS485 + Redundant 10BaseF

RS485 + Multi-mode ST 100BaseFX

RS485 + Multi-mode ST Redundant 100BaseFX
RS485 + 10/100 100BaseT

No Software Options

IEC61850

Horizontal (19" rack) - Standard

Horizontal (19" rack) - Harsh Chemical Environment Option

Vertical (3/4 size) - Standard

Vertical (3/4 size) - Harsh Chemical Environment Option

Enhanced English Front Panel

Enhanced English Front Panel with User-Programmable Pushbutf@ns
Enhanced French Front Panel

Enhanced French Front Panel with User-Programmable Pus|
Enhanced Russian Front Panel

Enhanced Chinese Front Panel
Enhanced Chinese Front Panel with User-Programmable
Vertical Front Panel with English display

125/ 250V AC/DC

125/250 V AC/DC with redundant 125/250 V AC,
24 - 48V (DC only)

Standard 4CT/4VT w/ enhanced diagnostics
Sensitive Ground 4CT/4VT w/ enhanced dig
Standard 8CT w/ enhanced diagnostics
Sensitive Ground 2CT/6VT w/ en
No module
4 Solid State (No Monitoring) MO
4 Solid State (Current w/opt Volta
14 Form-A (No Monitoring) Latchabl

powe! ly

8 Form-C Outputs
16 Digital Inputs
4 Form-C Outputs, 8

4 Form-C & 4 Fast Fo,
2 Form-A (Current
2 Form-A (Current
4 Form-A (Current w,

N
6,
R P
by U

90& 4 Form-C Outputs, 4 Digital Inputs
g) Outputs, 8 Digital Inputs

s

puts, 4 RTD Inputs

puts

820:m, multi-mode, LED, 1 Channel
multi-mode, LED, 1 Channel
,single-mode, ELED, 1 Channel
multi-mode, LED, 2 Channels

, multi-mode, LED, 2 Channels
m, single-mode, ELED, 2 Channels
, 2 Channels

22,2 Channels

E C37.94, 820 nm, multimode, LED, 2 Channel

nm;

5, or to order the UR Classic Front Panel, please visit our online store for more details.
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GE Multilin®
Protection and Control
745 Transformer Protection System

High-speed, draw-out transformer protection and management

Key Benefits

—Easy to use Transformer Protection System supported by
industry leading suite of software tools to optimize transformer
performance and to extend life expectancy

—Improved security for transformer energization using superior
Adaptive 2nd Harmonic Restraint algorithm

—Accurate built-in metering functions - Eliminates auxiliary
metering devices and reduces cost

—Advanced automation capabilities using FlexLogic to provide
customized protection and control solutions

—Fast, flexible and reliable communications - Embedded 10BaseT
Ethernet capability provides faster data transfer for improved
system performance

—Minimize replacement time - Draw-out construction ideal in
industrial environments

—Reduce troubleshooting time and maintenance costs - IRIG-B
time synchronization, event reports, waveform capture, data
logger

—Simplified testing - Built in simulation features for setpoint verifi-
cation including waveform playback for relay setting verification

—Cost effective access to information - Modbus and DNP 3.0 Level
2 protocols through embedded Ethernet, standard RS232,
RS485 & RS422 serial ports.

—Globally accepted - Member of the most renowned product
family in the market.

—Extended life - Optional conformal coating for chemi
corrosive and humid environments
—Fast and easy troubleshooting, improved maintepanc
di il

procedures and increased device security - Securit
provides detailed traceability for system configurati ges

Applications

—Primary and back-up protection andfhan ent of small,
medium and larger power transformegs, dutotransformers and
reactors

—Transformer asset monitoring u Ho
and Aging Factor

—Stand-alone or component inf@uto
system

t Spot, Loss-of- Life

ted substation control

Features

Protection and
—Variable du t differential protection
—Magnetizing in verexcitation blocking
—Phase & ground o rrent elements

—Adaptive time overcurrent using FlexCurves elements
—Underfrequenc#Overfrequency Protection
—Frequency rate-of-change Detection

itation (V/Hz) Protection

Ground Fault Protection

rmer overload protection

Section

S

tures (continued)

unications
etworking interfaces - 10Mbps Ethernet, RS232, RS485 and

RS422 ports

—Ethernet port, 10Mbps

—Multiple protocols - ModBus™ RTU, ModBus™ RTU TCP/IP, DNP
3.0 Level 2

Monitoring and Metering

—Metering - current, voltage, sequence components per winding,
power, energy, voltage

—THD and harmonics up to the 21st

—Event recording - 128 time tagged events

—Tap position up to 50 tap positions

—Ambient temperature /analog transducer input

—Analog transducer input

—Oscillography & Data Logger - 10 records up to 32 power cycles

—Simulation mode and playback capability.

EnerVista® Software

—Sophisticated software for configuration and commissioning

—Graphical Logic Designer and Logic Monitor to simplify designing
and testing procedures

—Document and software archiving toolset

—EnerVista® Integrator providing easy integration of data in the
745 into new or existing monitoring and control systems

Publications and Reference: See Section 22 for a
complete list of additional product-related publications

Rev. 1/08
Prices and data subject
to change without notice
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GE Multilin

Protection and Control

®

Section 18

745 Transformer Protection System

Ordering
745 * * * *
745 | Base unit Transformer Protection System
Phase Current Input Rating
W2 2 windings per phase s
W3 3 windings per phase
Phase Current Input Rating
P1 1 A for all windings
P5 5 A for all windings
P15 1 A for winding 1, 5 A for winding 2
P51 5 A for winding 1, 1 A for winding 2
P115 1 A for winding 1, 1 A for winding 2, 5 A for winding 3
P151 1 A for winding 1, 5 A for winding 2, 1 A for winding 3
P155 1 A for winding 1, 5 A for winding 2, 5 A for winding 3
P511 5 A for winding 1, 1 A for winding 2, 1 A for winding 3
P515 5 A for winding 1, 1 A for winding 2, 5 A for winding 3
P551 5 A for winding 1, 5 A for winding 2, 1 A for winding 3
Ground Current Input Rating
Gl 1 A for windings 1 and 2, 1 A for windings 2 and 3
G5 5 A for windings 1 and 2, 5 A for windings 2 and 3
G15 1 A for windings 1 and 2, 5 A for windings 2 and 3
G51 5 A for windings 1 and 2, 1 A for windings 2 and
Power Supply Options
LO 24 - 60 VDC, 20 - 48 VAC @ 48 - 62 Hz
HI 90 - 300 VDC, 70 - 265 VAC @ 48 - 62 Hz
Enhancements
Analog input/outputs option
Loss of Life
Restricted ground fault option
Enhanced display, larger LCD, improwved k d
Enhanced display, larger LCD, im plus
10BaseT Ethernet Port
Coating
Accessories
Dual mounting available with
the 19-2 Panel
NOTE: For dimensions see SR
Family brochure.
Accessories for the 745
745 Applications Learning CD
Multilink Ethernet Switch
Viewpoint Engineer
Viewpoint Maintenance
Viewpoint Monitoring IEC61850
Visit www.GEMultilin.com
—View Guideform specificatio
—Download the instruction manual
—Review applications notes and support documents
—Buy a 745 onli
—View the S brochure
7 BuyLog® Catalog www.gemultilin.com Rev. 1/08
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GE Multilin® Section
Protection and Control
Transmission Line Protection

Selector Guide page 18-46

Complete transmission line protection product comparison

A reference table highlighing the feature set for each protection system

L90 page 18-47
Phase segregated line current differential protection

The L90 provides high-speed current differential protection suitable for transmission lines
and cables of various voltage levels. The L90 supports dual breaker applications suitable
for single and three-pole tripping applications. The L90 uses synchronized sampling at
each relay to limit the impact of communications channel issues. The differential element
employs an adaptive restraint to balance sensitivity for internal faults and security during
external faults. The L90 supports inter-relay protection communications via direct fiber as
well as different interfaces including RS422, G.703 and C37.94. The L90 also provides
Synchrophasor measurement over Ethernet as per IEEE C37.118.

L60 page 1
Sub-cycle phase comparison protection

The L60 provides fast and secure sub-cycle phase comparison protection, f
two-terminal and threeterminal lines, lines with series compensation and for
and three-pole tripping applications. The L60 can operate using existin
or fiber optic communications, and compensates for channel asymmet ing
currents. The L60 can provide complete support of dual-breaker line in
multiple current inputs. Supports both dual and single phase compari
configured for tripping or blocking applications.

D90QPus page 18-51
Sub-cycle line distance protection & advanced automation ¢

The D90 is a sub-cycle line distance protection systens
protecting transmission lines and cables including line§ equipped with series compensation.
The D90 supports dual-breaker applications and beltsed for single or three-pole
tripping. The D90P's supports different teleprotectio including DCB, DCU, POTT,
Hybrid POTT, and PUTT. The D90 also provides S phasor measurement over Ether-
net per IEEE C37.118. The automation controller, dedj programmable logic separate

from programmable logic for protection application r annunciator and HMI panels
make D90 a stand-alone substation %mtr er.

D60

Transmission line protection with th
The D60 is suitable for protecting smission lines and cables including lines equipped
with series compensation. The D dual-breaker applications and can be applied
in single-pole or three-pole tripping applications. The D60 is applicable to different
teleprotection schemes, includi CB, DCU, POTT, Hybrid POTT, and PUTT, and includes
inter-relay protection com tions via direct fiber as well as different interfaces
including RS422, G.7@3 an . The D60 also provides Synchrophasor measurement
over Ethernet per

page 18-53

pole tripping

page 18-55

Cost-effective, primary and backup distance protection

The D30 is a cost-e e distance protection system suitable for primary protection of
sub-transmission lines and as a backup protection for HV, EHV lines, reactors and
generators. The D30 provides three zones of phase and ground distance protection along
with complete ov@rcurrent and voltage protection functions intended for three-pole
plications. The D30 comes with versatile automation features using which
schemes can be built. The D30 also includes inter-relay protection communi-
irect fiber as well as different interfaces including RS422, G.703 and C37.94.

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin® Section 18
Protection and Control

Transmission Line Protection
Selector Guide

Features ANSI L90 L60 D9QPlus D60 D30
“ Distance 21 . . . o
< Line Differential - Current Comparison 87L
.2 Line Differential - Phase Comparison 87PC .
S Breaker-and-Half configurations . . . . @
£ Series Compensation o 3 o . )
2 Three terminal lines . . . . .
< Lines with In-zone transformers . . . . o
Synchrophasors . .
Typical Operating Time (cycles) <1 <1 <1 2
Mho Phase & Ground Distance (No. of Zones) 21P/G 3 3 5 3
Quad Phase & Ground Distance (No. of Zones) 21P/G 3 3 5 3
10C, Ground/Neutral/Phase/Negative Sequence 50G/N/P/_2  G/N/P/_2 G/IN/P/_2 G/N/P/_2 G/N/P/_2
TOC, Ground/Neutral/Phase/Negative Sequence 51G/N/P/_2 = G/N/P/_2 G/N/P/_2 G/N/P/_2 G/N/P/_2
Directional overcurrent, Neutral?Phose/Neg. Seq. 67G/N/P/_2 N/P/_2 N/P/_2 N/P/_2 N/P/_2
Wattmetric Ground Directional . . .
< Overvoltage Phase/Auxiliary/Neutral 59P/X/N P/X/IN P/X/N P/X/1 X/N P/X/N
S Undervoltage Phase/Auxiliary 27P/X P/X P/X P/X X P/X
g Negative Sequence Overvoltage 59 2 3 ) . o
O Under/Over frequenc 81U/0
@& Out-of-Step Blocking/uTripping 68B . . . . .
< Switch on to Fault (Line Pickup) SOTF . . o . .
.g Voltage Transformer Fuse Failure VTFF . . . .
O Current Transformer Supervision . .
8 Open Pole Detector . .
2 Load Encroachment Logic . . . .
@ Breaker Failure 50BF . . .
Breaker Flashover . . .
Lockout Functionality 86 . . . o
Synchronism Check or Synchronizing 25 . . . . o
AC Reclosing (No. of Shots) 79 4 4 4 4
Trip Modes: Three-Pole/Single-Pole 183 83 183 183 3
Pilot Protection Logic POTT . .
Fault Location . . . . .
Programmable Protection Logic (no of lines) 5 2 512 512 512
Programmable Automation Logic (no of lines) 1024
FlexElements™ . . . .
User Programmable Self-Test Contact . . . .
Settings Groups 6 6 6 6
Non-volatile latches (up to) 16 16 16 16
Contact Inputs Programmable - (up to) 0 80 60 80 80
Contact Outputs Programmable - (up to) 64 64 60 64 64
Virtual Inputs - (up to) 32 32 32 32 32
< Virtual Outputs - {up to) 64 64 64 64 64
O Direct Inputs/Outputs . . ) . .
% Breaker Control (up to) 2 2 2 2 2
£ User-Programmable LEDs (up to) 48 48 48 48
9 User - Programmable Annunciator Alarms (up to) 96
2 User-Programmable Push Buttons (up to) 12 12 12 12 12
User-Programmable Self Test . . . .
User Definable Displays . . . .
Large HMI o
Timers @ . . . 3 .
Selector Switch D . o D .
Digital Counters D . o D .
Digital Elements . . . . .
IRIG-8 Input . . . . .
Analog Inputs/Outputs (up to) 24 24 24 24
RTD Inputs [up to) 24 24 24 24
Current, voltage . . . . .
E’ Symmetrical Components . . . . .
‘= |Power - Apparent, Real, Reactive . . . . .
3 Energy . . . .
S Power Factor . . . . .
& Frequency . . . . .
o Fault Location D . o D .
£ |Event Recorder - Number of Eve 1024 1024 8000 1024 1024
5 | Oscillography - Sampling R 64/5 64/5 128/30 64/5 64/5
£ | Disturbance Recorder - S i tion in seconds 1/300
g Breaker Arcing Current o . o o .
= Trip/Close Coil Supervist . . . . .
Data Logger 3 3 3 .
» RS232 Port . . . .
g & USB Port )
£ £ RS485 Port ) 3 ) 3 .
S Ethernet Port (Fiber and Copper, up to) 1 1 3 1 1
‘€ Direct Fiber Communications (800nm, 1330nm, 1550nm) . 3 3 .
Communication Interface (R§422, G.703, C37.94) . . . .
ModBus (RTU TCP/IP) ) . . i L
« DNP3 . . . . °
© IEC60870- 3 . 3 . .
9 |UCA2/MMS . . . .
"6' IEC61 . 0 . . .
& Simpl e Protocol (SNTP) : : : : :
7] . o o . o
*F st current comparison list, see www.GEMultilin.com/selector/transmission.pdf
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GE Multilin®
Protection and Control
L90 Line Current Differential System

Phase segregated line current differential and distance protection

Key Benefits

—Phase segregated differential protection ensures secure high-
speed single pole tripping

—Adaptive restraint characteristic provides excellent security
against measurement errors including CT saturation.

—Increased sensitivity through dynamic charging current
compensation and communication channel asymmetry
compensation

—Reliable and secure protection on lines equipped with series
compensation

—Advanced fault and disturbance recording, including internal
relay operating signals thus eliminating the need for external
recording devices

—Reduced installation space requirements through integration of
multiple devices including protection, control functions, push
buttons, status LEDS, and communication interfaces

—Phasor Measurement Unit - Synchronized phasor information
according to IEEEC37.118 standard

—Embedded IEC61850 Protocol

Applications

—Overhead lines including series compensated lines and under-
ground cables of different voltage levels

—Suitable for three terminal line configurations, with channel
redundancy and direct transfer tripping (DTT)

—Circuits with tapped transformer feeders.

—Wide area system monitoring and control and usjng | ated
protection and synchrophasor measurement \
Features

—Distributed busbar protection @

Protection and Control L 4

—Phase segregated line current differe N aptive restraint

—Stub bus protection

—Phase Distance (three Zones) withjitdependent compensation
settings for in-zone power tran

—Ground distance (three zones)with ipdependent self and mutual
zero sequence compensation

—Out-of-step tripping and ng blocking

—Directional overcugent: e, neutral and negative sequence

—Wattmetric zerosequéncediréctional function

—Synchronism r breaker applications

—Four-shot d er quto-recloser

Communication

—Networking interface§’- 100Mbit Fiber Optic Ethernet, RS485,
RS232,RS422,G.703,C37.94

—Multiple Protocgls - IEC61850, DNP 3.0 Level 2, Modbus RTU,
Modhus TCP/IP,1EC60870-5-104, Ethernet Global Data (EGD)

—Direct O - secure, high-speed exchange of data between L90s
ransfer Trip applications

Section

nitoring of remote, local and differential per phase

0y
W ondition monitoring including breaker arcing current
(1°t) and trip counters

—QOscillography - 64 samples/cycle, up to 64 records
ent Recorder - 1024 time tagged events, with 0.5ms scan of

digital inputs

—Datalogger - Up to 16 channels with user selectable sampling rate

—Synchronised measurement of voltage & current and sequence
component phasors - 1 to 60 phasors/sec

—Fault Locator

EnerVista® Software

—State of the art software for configuration and commissioning
GE Multilin® products

—Graphical Logic Designer and Logic Monitor to simplify design-
ing and testing procedures

—Document and software archiving toolset to ensure reference
material and device utilities are up-to-date

—EnerVista® Integrator providing easy integration of data in the
L90 into new or existing monitoring and control systems

Publications and Reference: See Section 22 for a
complete list of additional product-related publications

Rev. 1/08
Prices and data subject
to change without notice
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GE Multilin®
Protection and Control
L90 Line Differential System

Ordering
Lgo_ *00 - H * ok _ F**_ H**_ L**_N**_S**_U**_W/x *%
Base Unit Lo 1
CPU E
G
H
J
K
N
Software 00
02
03
05
06
07
08
09
Mount / Coating H
A
Y
B
User Interface K
L
M
N
Q
T
U
Vv
F
Power Supply H
H RH
L
CT/VT DSP 8L 8L
8N 8N
Digital I/0 XX XX XX XX
4A 4A LA LA 4A
4C 4C  4C  4C 4C
4D 4D 4D 4D 4D
4L 4L 4L 4L 4L
67 67 67 67 67
6C 6C 6C 6C 6C
6D 6D 6D 6D 6D
6E 6E 6E 6E 6E
6F 6F 6F 6F 6F
6K 6K 6K 6K 6K
6L 6L 6L 6L 6L
6M 6M 6M 6M 6M
6N 6N 6N 6N 6N
6P 6P 6P 6P 6P
6R 6R  6R 6R 6
6S 6S 6S 6S 6S
6T 6T 6T 6T
6U 6U 6U 66U
Transducer /0 5A 5A 5A  5A 5A
5F 5F 5F 5F
Inter-Relay Communications
7B
7C

Accessories for the L90
UR Applications | Learning CD
Multilink Ethernet Switch
Viewpoint Engineer
Viewpoint Maintenance
Viewpoint Monitoring IEC61850

Ordering Note: To view the latest 9

Visit www.GEMultilin.com/L90
—View Guideform specifications

—Download the instructiodmanual

—Review applicdtions notes and support documents
—Buy a L90

—View the UR rochure

Section 18

For Horizontal Mount

Base Unit

RS485 + RS485 (IEC61850 option not available)
RS485 + Multi-mode ST 10BaseF

RS485 + Mutli-mode ST Redundant 10BaseF
RS485 + Multi-mode ST 100BaseFX

RS485 + Multi-mode ST Redundant 100BasefFX
RS485 + 10/100 BaseT

No Software Options

Breaker and Half software

IEC61850

Breaker and Half + IEC61850

Phasor Measurement Unit (PMU)

IEC61850 + Phasor Measurement Unit (PMU)
Breaker & Half + Phasor Measurement Unit (PMU)

Breaker & Half + IEC61850 + Phasor Measurement Unif{PM
Horizontal (19" rack) - Standard
Horizontal (19" rack) - Harsh Chemical Environmept Optiof

Vertical (3/4 size) - Standard
Vertical (3/4 size) - Harsh Chemical Environment Op
Enhanced English Front Panel
Enhanced English Front Panel with User-Prog
Enhanced French Front Panel
Enhanced French Front Panel with User
Enhanced Russian Front Panel
Enhanced Russian Front Panel with
Enhanced Chinese Front Panel
Enhanced Chinese Front Panel
Vertical Front Panel with Engli
125/ 250V AC/DC
125/250 V AC/DC witl
24 - 48 V (DC only)
Standard 4CT/4VT w/ el

d
4 Solid State SFET Outputs
4 Solid State (Cu o%e) MOSFET Outputs
16 Digital i 0-Burnis
14 Form-A ( atchable Outputs
8 Form-A utputs
8 Form-
16 Digit
4 Form-C
8 Fa
4 Fast Form-C Outputs
2{For t w/ opt Voltage) & 2 Form-C Outputs, 8 Digital Inputs

rent w/ opt Voltage) & 4 Form-C Outputs, 4 Digital Inputs
urrent w/ opt Voltage) Outputs, 8 Digital Inputs
urrent w/ opt Voltage) Outputs, 4 Digital Inputs
2 Form-A (No Monitoring) & 2 Form-C Outputs, 8 Digital Inputs
2 Form-A (No Monitoring) & 4 Form-C Outputs, 4 Digital Inputs
4 Form-A (No Monitoring) Outputs, 8 Digital Inputs
6 Form-A (No Monitoring) Outputs, 4 Digital Inputs
dcmaA Inputs, 4 dcmA Outputs
8 dcmA Inputs
820 nm, multi-mode, LED, 1 Channel
1300 nm, multi-mode, LED, 1 Channel
1300 nm, single-mode, ELED, 1 Channel
820 nm, multi-mode, LED, 2 Channels
1300 nm, multi-mode, LED, 2 Channels
1300 nm, single-mode, ELED, 2 Channels
G.703, 2 Channels
RS422, 2 Channels
1550 nm, single-mode, LASER, 2 Channel
IEEE C37.94, 820 nm, multimode, LED, 1 Channel
IEEE C37.94, 820 nm, multimode, LED, 2 Channel
C37.945M, 1300nm Singlemode, ELED, 2 Channel Single mode

0, or to order the UR Classic Front Panel, please visit our online store for more details.

BuyLog® Catalog
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GE Multilin®
Protection and Control
L60 Line Phase Comparison System

Sub-cycle phase comparison and distance protection

Key Benefits

—Extremely fast and secure phase comparison protection with a
typical tripping time of 3/4 power cycle.

—End to end communication over power line carrier provides cost
effective solution

—Advanced algorithms for channel noise immunity, accurate per-
channel signal asymmetry, charging current compensation and
channel delay compensation

—Three zone high speed back-up phase and ground distance
function

—Reduced installation space requirements through integration of
multiple devices including protection, control functions, push
buttons, status LEDs, and communication interfaces

—Advanced fault and disturbance recording, including internal
relay operating signals thus eliminating the need for external
recording devices

—Application flexibility - Multiple 1/0 options, programmable logic
(FlexLogic™), modularity, customize to specific requirements

—Embedded IEC61850 Protocol

Applications

—Short and long overhead lines and cables of different voltage
levels

—Suitable for two- and three-terminal lines

—Circuits with tapped transformer feeders.

—Implicit Direct Transfer Trip for breaker failure applie 4@

Features

Protection and Control

—Single or dual phase comparison with permi
schemes for 2 and 3 terminal applications

—Multiple instantaneously and timed d’e overcurrent
nt:

elements
—3 zone phase and ground distance e
—Phase, neutral and negative sequénce current
—Overvoltage and undervoltage
—Single-pole, dual-breaker autg@reclosg with synchronism check
—CT failure, VT fuse failure
—Wattmetric zero-sequen

Communications
—Networking opti

tional function

s - Bthe Iber (optional redundancy),

RS485
—Multiple pro C62850, DNP 3.0 Level 2, Modbus RTU,
Modbus TCP/IP, 60870-5-104

—Direct I/O - secure -speed exchange of data between URs
for Direct Transfer Trip and Pilot-aided distance schemes

N

Section

Os aphy - 64 samples/cycle, up to 64 records
vent Recorder - 1024 time tagged events, with 0.5ms scan of
al inputs
atalogger- Up to 16 channels with user selectable sampling
rate
—Fault Locator
EnerVista® Software
—State of the art software for configuration and commissioning
GE Multilin® products
—Graphical Logic Designer and Logic Monitor to simplify design-
ing and testing procedures
—Document and software archiving toolset to ensure reference
material and device utilities are up-to-date
—EnerVista® Integrator providing easy integration of data in the
L60 into new or existing monitoring and control systems

Publications and Reference: See Section 22 for a
complete list of additional product-related publications

Rev. 1/08
Prices and data subject
to change without notice
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GE Multilin®
Protection and Control
L60 Line Differential System

Ordering
L60_ *00 _H * ok _ F**_ H**_ L**_N**_S**_
Base Unit L60 1
CPU E
G
H
J
K
N
Software 00
03
Mount / Coating H
A
%
B
User Interface K
L
M
N
Q
T
U
Vv
F
Power Supply H
H
L
CT/VT DSP 8P 8F
8L
Digital I/0 XX XX
4A 4A  4A
4C 4C  4C
4D 4D 4D
4L 4L 4L
67 67 67
6C 6C 6C
6D 6D 6D
6E 6E 6E
6F 6F 6F
6K 6K 6K
6L 6L 6L
6M 6M  6M
6N 6N 6N
6P 6P 6P
6R 6R  6R
6S 6S 6S
6T 6T 6T
6U 6U 6U
Transducer I/0 5A 5A  5A
5F 5F

Inter-Relay Communications

Accessories for the L60
UR Applications I Learning CD
Multilink Ethernet Switch
Viewpoint Engineer

TRCD-URA1-C-S-
ML2400-F-HI-HI-A
VPE-1
VPM-1
VP-1-618

Viewpoint Maintenance
Viewpoint Monitoring IEC61850

Ordering Note: To view the latest options aval or

Visit www.GEMultilin.com
—View Guideform specificatio
—Download the instruction manual

—Review applications notg and support documents
—Buy a L60 onli

—View the URFa brochure

Section 18

U*- W/X** For Full Sized Horizontal Mount
Base Unit

RS485 + RS485 (IEC61850 option not available)
RS485 + Multi-mode ST 10BaseF

RS485 + Mutli-mode ST Redundant 10BaseF
RS485 + Multi-mode ST 100BaseFX

RS485 + Multi-mode ST Redundant 100BasefX
RS485 + 10/100 BaseT

No Software Options

IEC61850

Horizontal (19" rack) - Standard

Horizontal (19" rack) - Harsh Chemical Environment
Vertical (3/4 size) - Standard

Vertical (3/4 size) - Harsh Chemical Environment Option
Enhanced English Front Panel

Enhanced English Front Panel with User-Progra ttons
Enhanced French Front Panel
Enhanced French Front Panel with User-Pr shbuttons
Enhanced Russian Front Panel
Enhanced Russian Front Panel with Us Pushbuttons

Enhanced Chinese Front Panel
Enhanced Chinese Front Panel with
Vertical Front Panel with English di
125/ 250V AC/DC

125/250 V AC/DC with redundg
24 - 48V (DC only)
L60 DSP 4CT & 2 Comms Chd
Standard 4CT/4VT 8

XX No Module

4A

4C e) MOSFET Outputs

4D 16 Digital In

4L 14 Form-A

67 8 Form-A (No

6C 8 Form-

6D 16 Digita

6E 4 Form-(

6F 8 Fast F

6K 4 Forl m-C Outputs

6L rent w/ opt Voltage) & 2 Form-C Outputs, 8 Digital Inputs
6M 2 t w/ opt Voltage) & 4 Form-C Outputs, 4 Digital Inputs
6N t w/ opt Voltage) Outputs, 8 Digital Inputs

6P ent w/ opt Voltage) Outputs, 4 Digital Inputs

6R (No Monitoring) & 2 Form-C Outputs, 8 Digital Inputs

65 o Monitoring) & 4 Form-C Outputs, 4 Digital Inputs

6T, (No Monitoring) Outputs, 8 Digital Inputs

6 Form-A (No Monitoring) Outputs, 4 Digital Inputs
5 4 dcmA Inputs, 4 dcmA Outputs
8 dcmA Inputs
820 nm, multi-mode, LED, 1 Channel
1300 nm, multi-mode, LED, 1 Channel
1300 nm, single-mode, ELED, 1 Channel
820 nm, multi-mode, LED, 2 Channels
1300 nm, multi-mode, LED, 2 Channels
1300 nm, single-mode, ELED, 2 Channels
G.703, 2 Channels
RS422, 2 Channels
1550 nm, single-mode, LASER, 2 Channels
|EEE C37.94, 820 nm, multimode, LED, 2 Channel
C37.945M, 1300nm Singlemode, ELED, 2 Channel Single mode

rder the UR Classic Front Panel, please visit our online store for more details.
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GE Multilin®
Protection and Control
D90 Line Distance Protection System

Sub-cycle distance protection and advanced automation controller

Key Benefits

—Secure subcycle protection ensures trip times less than a cycle

—Reliable and secure protection on lines equipped with series
compensation

—Superior phase selection algorithm ensures secure high speed
single pole tripping

—Simplified powerful programmable automation controller
eliminates the need for substation programmable logic controller

—Configurable alarm annunciator eliminates the need for separate
annunciator panel

—Intuitive and easy to use large color HMI with preconfigured
comprehensive information on metering, fault records, event
records and separate control screen for bay control.

—High-end fault and disturbance recording, including internal
relay operating signals thus eliminating the need for redundant
recording devices

—Reduced installation space requirements through compact
design - True convergence of protection, metering, automation,
bay control functions, multiple I/0 options and extensive
communications capability.

—Built-in phasor measurement unit streaming synchrophasors as
per IEEE C7.118

Applications

—Overhead lines including series compensated lines and
underground cables of various voltage levels

—Single and dual-breaker circuits requiring single po
autoreclosing and independent synchrocheck supervis

—Backup protection for generators, transformers an t

—Secure application with Capacitively-Coupled V
Transformers (CCVTs)
—Circuits with in-zone power transformers a p

transformer feeders

—Wide area system monitoring and co’t\ integrated
m

protection and synchrophasor meos&
Features N

Protection and Control
—Dual algorithm with the accelerated glgorithm providing
subcycle distance protecti

—Phase Distance (five zon thlindependent compensation
settings for in-zone ormers

) with independent self and mutual

pole

—Wattmetric zero-sequence directional power

—Under/Over frequency

—Synchronism chéck for dual breaker applications

ree-pole Four-shot dual breaker auto-recloser

tion of protection and control functions with independ-

Section

OO

ingle line diagrams for different applications and
ciated controls through front panel HMI
onitoring and Metering
and VT monitoring
etering - current, voltage, frequency, power, energy and

phasors as per IEEE C37.118

—Transient recorder - 128 samples/cycle, 1 min of storage
capacity

—Disturbance recorder - 1 sample/cycle, 5 min of storage
capacity

—Event recorder - 8000 time tagged events, with 0.5 ms scan of
digital inputs

—Comprehensive display of metering, phasors, maintenance and
fault information in the front panel.

EnerVista® Software

—Sophisticated software for configuration and commissioning
that is second-to-none

—Document and software archiving toolset to ensure reference
material and device utilities are up-to-date

Communications

—Multiple protocols - IEC61850, DNP 3.0 Level 2, Modbus RTU,
Modbus TCP/IP, IEC 60870-5-104

—Three independently configurable IP addresses

—Front USB port for high speed communications

Publications and Reference: See Section 22 for a
complete list of additional product-related publications

Rev. 1/08
Prices and data subject
to change without notice
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GE Multilin®
Protection and Control

D90™"* Line Distance Protection System
Ordering

*
Interface |
Front Panel ﬁ

Language E

Features
Protection S

Automation S

Communications 01

Metering

Cr—Uow

DFR

w

Equipment Manager S

Hardware
Harsh Environment Coating X

Power Supply H

Peer-to-Peer Communications Module %

Communication Module

X
Type CA A
AC Module Type AO1
Type A02
1/0 Module
Type IA A
Type 1B B
C

OO m> X
OO ®m> X
OO m>X

Type IC
Type ID D
Order Code Example:

DoP - H E - A E 04 U D S A B C X D 01X

Note: The order code is for a D90”* with Subcycle distance, prot
dual redundant IP communications, transient & disturbance r the appropriate 1/0 cards for breaker-and-half
configurations.

Accessories for the D90\
MultiLink Ethernet Switch
Viewpoint Engineer

Viewpoint Maintenance
Viewpoint Monitoring IEC61850

—View Guideform specificati
—Download the instruction manual

—Review applications Notes and support documents
—Buy a D90™* opline *

Section 18

Description

Annunciator (Standard)
+ HMI .
English (Standard)

3-pole Distance (Standard)

3-pole Distance + Tele Protection + ogic
1/3-pole Sub-cycle Distangé’+ Compensation
+ Tele- Protection + FlexL:

Breaker Control + Syn
+ Automation FlexLogic
ModBus TCP/IP +

och ndard)

sh Environment Conformal Coating
igh (88-275VAC/80-300VDCI) (Standard)

None (Standard)

None (Standard)

Dual ST fiber & copper

5VT &7 CT (5 Amp current) (Standard)

5VT &7 CT (1 Amp current)

None

8 Inputs, 4 Form-A Outputs with Voltage + Current Monitoring (Standard)
8 Inputs, 4 Solid State Outputs with Voltage + Current Monitoring
8 Inputs, 4 Form-A Outputs

4 Inputs, 8 Form-A Outputs

BuyLog® Catalog www.gemultilin.com Rev. 1/08
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GE Multilin®
Protection and Control
D60 Line Distance Protection System

High-speed transmission line protection with three/single pole tripping

Key Benefits

—High-speed cost effective five zone quad or mho, phase and
ground distance protection

—Reliable and secure protection on series compensated lines

—Superior phase selection algorithm ensures secure high speed
single pole tripping

—Supports multiple standard pilot schemes for fast fault clearance
within the protected zone

—Flexible programmable logic for building customized schemes

—Reduced relay to relay wiring and associated installation costs
through high-speed inter-relay communications

—Simplified teleprotection interfaces with Direct /0 communica-
tions hardware for Transfer Trip and Pilot-Aided distance
schemes

—Reduced installation space requirements through integration of
multiple devices including protection, control functions, push-
buttons, status LEDS, and communication interfaces

—Phasor Measurement Unit - Synchronised phasor information
according to IEEE C37.118 standard

—Embedded IEC61850 Protocol

Applications

—Overhead lines including series compensated lines and
underground cables of different voltage levels
—Single and dual-breaker circuits requiring single pole/

autoreclosing and independent synchrocheck supegVi
—Circuits with in-zone power transformers and tapped
former feeders
—Secure application with Capacitively-Coupled

Features

Vo,

Transformers (CCVTs)

—Backup protection for generators, transfor a ctors

L £

Protection and Control

—Phase Distance (five zones) with ) nt compensation
settings for in-zone power tran

—Ground distance (five zones) with independent self and mutual
zero sequence compensation

—Out-of-step tripping and wing blocking

—Line pickup @
rr “neutral and negative sequence
ck for breaker applications

—Directional over
to-recloser

—Synchronism

—Four-shot d

—VT fuse failure

—Customize protecti nd control functions with FlexLogic™,
FlexCurves™, and FlexElements®

Communication

king interfaces - 100Mbit Fiber Optic Ethernet, RS485,

cto

TCP/IP, IEC60870-5-104, Ethernet Global Data (EGD)

Section

N

Capm———
F_:_‘,p_ﬂra

amEPE

= S o

ised measurement of voltage & current and sequence
co ent phasors - 1 to 60 phasors/sec
tering - current, voltage, power, energy, frequency
Oscillography - analog and digital parameters at 64
amples/cycle

Event Recorder - 1024 time tagged events with 0.5ms scan of
digital inputs

—Data Logger - 16 channels with sampling rate up to 1
sample /cycle

—Advanced device health diagnostics

—Setting Security Audit Trail for tracking changes to D60
configuration

EnerVista® Software

—State of the art software for configuration and commissioning
GE Multilin® products

—Graphical Logic Designer and Logic Monitor to simplify design-
ing and testing procedures

—Document and software archiving toolset to ensure reference
material and device utilities are up-to-date

—EnerVista® Integrator providing easy integration of data in the
D60 into new or existing monitoring and control systems

Publications and Reference: See Section 22 for a
complete list of additional product-related publications

Rev. 1/08
Prices and data subject
to change without notice
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GE Multilin® Section 18
Protection and Control
D60 Line Distance Protection System

Ordering
D60 -* **-H * * . Fxk_ H¥r. MEx_ prk_ Jrr \Nr* For Full Sized Horizontal Mount
Base Unit D60 | Base Unit
CPU E RS485 & RS485 (IEC61850 option not available) .
G RS485 + Multi-mode ST 10BaseF
H RS485 + Mutli-mode ST Redundant 10BaseF
J RS485 + Multi-mode ST 100BaseFX
K
N

RS485 + Multi-mode ST Redundant 100BaseFX
RS485 + 10/100 BaseT
Software Options 00 No Software Options
02 Breaker & Half
03 IEC61850
05 Breaker and Half + IEC61850
06 Phasor Measurement Unit (PMU)
07 IEC61850 + Phasor Measurement Unit (PMU)
08 Breaker and Half + Phasor Measurement Unit (PMU)

09 Breaker and Half + IEC61850 + Phasor MeasurementUnit (PM
Mount Horizontal (19" rack) - Standard
Horizontal (19" rack) - Harsh Chemical Environment Op
Vertical (3/4 size) - Standard

Vertical (3/4 size) - Harsh Chemical Environm
Enhanced English Front Panel
Enhanced English Front Panel with User-Progr ble Pushbuttons
Enhanced French Front Panel
Enhanced French Front Panel with Use
Enhanced Russian Front Panel
Enhanced Russian Front Pangliwith US mable Pushbuttons
Enhanced Chinese Front Pan:
Enhanced Chinese Front Panel Wi egrammable Pushbuttons
Vertical Front Panel with English
RH 125/250 V AC/DC w/
125/250 V AC/DC
CT/VT DSP 8L 8L Standard 4CT/4VT w/ el
8M 8M Sensitive Ground
Digital I/0 XX XX XX X No module
4A 4A 4A 4N 4A 4 Solid State (No
4C  4C  4C 4C  4C 4 Solid State (Curi

<> T

User Interface

mM<CHOZXr— X

Power Supply

IT

ish
ing) Latchable Outputs

&4 orm-C Outputs

A (Current w/ opt Voltage) & 2 Form-C Outputs, 8 Digital Inputs
-A (Current w/ opt Voltage) & 4 Form-C Outputs, 4 Digital Inputs
m-A (Current w/ opt Voltage) Outputs, 8 Digital Inputs

m-A (Current w/ opt Voltage) Outputs, 4 Digital Inputs

A (No Monitoring) & 2 Form-C Outputs, 8 Digital Inputs

rm-A (No Monitoring) & 4 Form-C Outputs, 4 Digital Inputs

-A (No Monitoring) Outputs, 8 Digital Inputs

Form-A (No Monitoring) Outputs, 4 Digital Inputs

cmA Inputs, 4 dcmA Outputs

dcmA Inputs

820 nm, multi-mode, LED, 1 Channel

1300 nm, multi-mode, LED, 1 Channel

1300 nm, single-mode, ELED, 1 Channel

820 nm, multi-mode, LED, 2 Channels

1300 nm, multi-mode, LED, 2 Channels

7) 1300 nm, single-mode, ELED, 2 Channels

7S G.703, 2 Channels

\ W RS422, 2 Channels
73 1550 nm, single-mode, LASER, 2 Channels
77 |EEE C37.94, 820 nm, multimode, LED, 2 Channel

Transducer 1/0 5A  5A  5A 5A

Inter-Relay Communications

2B C37.945M, 1300nm Singlemode, ELED, 2 Channel Single mode

Accessories for the D60
UR Applications | Learning CD
Multilink Ethernet Switch
Viewpoint Engineer

Viewpoint Maintenance

Viewpoint Monitoring IEC61850

Ordering Note: To view the latest options available for the D60, or to order the UR Classic Front Panel, please visit our online store for more details.

Visit www.GEMuItiIin.con‘DGO to:
—View Guideform specifications
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Prices and data subject
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GE Multilin® Section
Protection and Control

D30 Line Distance Protection System
Cost effective high-speed, primary and backup distance protection

Key Benefits

—Cost effective, three zone quad or mho, phase and ground
distance protection

—Programmable logic for building customized pilot schemes

—Simplified teleprotection interfaces with Direct I/O communica-
tions hardware for Transfer Trip and custom built Pilot-Aided
distance schemes

—Reduced relay to relay wiring and associated installation costs
through high-speed inter-relay communications

—Reduced installation space requirements through integration of
multiple devices including protection, control functions, push-
buttons, status LEDS, and communication interfaces

—Application flexibility - Multiple 1/0 options, programmable logic
(FlexLogic™)

—Embedded IEC61850 Protocol

Applications )
—Overhead sub-transmission lines and underground cables M etering
including series compensated lines. — rrent, voltage, power, energy, frequency
—Circuits requiring three-pole autoreclosing and independent ' hy - analog and digital parameters at 64 samples/cycle
synchrocheck supervision E corder - 1024 time tagged events with 0.5ms scan of
—Circuits with in-zone power transformers %tdo inputs
—Secure application with Capacitively-Coupled Voltage — Logger - 16 channels with sampling rate up to 1
Transformers (CCVTs) mple/cycle
—Backup protection for generators, transformers and r. Advanced device health diagnostics
—Setting Security Audit Trail for tracking changes to D30
configuration
Features —Breaker condition monitoring including breaker arcing current
Protection and Control (I°t) and trip counter
—Phase distance (three zones) with independent ion EnerVista® Software
settings for in-zone power transformers —State of the art software for configuration and commissioning
—Ground distance (three zones) with indepefdent nd mutual GE Multilin® products
zero sequence compensation L 2 —Graphical Logic Designer and Logic Monitor to simplify design-

i ing and testing procedures
—Document and software archiving toolset to ensure reference
negative sequence material and device utilities are up-to-date

—Out-of-step tripping and power swin \
—Line pickup

—Directional overcurrent: Phase, ra
—Synchronism check —EnerVista® Integrator providing easy integration of data in the
—Four-shot auto-recloser D30 into new or existing monitoring and control systems

—VT fuse failure detector

—Customize protection an rol functions with FlexLogic™,
FlexCurves™, and RlexEl t

Communications

Mbit Fiber Optic Ethernet, RS485,

850, DNP 3.0 Level 2, Modbus RTU,
Modbus TCP/IP, IE 70-5-104, Ethernet Global Data (EGD)
—Direct I/0 - secure high-speed exchange of data between URs

for Direct Trans‘er Trip and Pilot-aided distance schemes

N

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin®
Protection and Control

D30 Line Distance Protection System
Ordering

D3o_* **_H **_F**_H**_M**_P**_U**_
Base Unit D30 |
CPU E
G
H
J
K
N
Software Options 00
03
Mount H
A
vV
B
User Interface
L
M
N
Q
T
u
vV
F
Power Supply H
H
L
CT/VT DSP 8L
8M
Digital I/0 XX XX XX
4A LA LA 4A
4C  4C 4C 4C
4D 4D 4D 4D
4L 4L 4L 4L
67 67 67 67
6C 6C 6C 6C
6D 6D 6D 6D
6E 6E  6E 6E
6F 6F  6F 6F
6K 6K 6K 6K
6L 6L 6L 6L
6M  6M 6M 6M
6N 6N 6N 6N
6P 6P 6P 6P
6R 6R  6R 6R
6S 6S 65 6S
6T 6T 6T 6T
6U 6U 6U 6U
Transducer 1/0 5A  5A 5A 5A

Inter-Relay Communications

Accessories for the D30
UR Applications | Learning CD
Multilink Ethernet Switch

TRCD-URA1-C-S-1
ML2400-F-HI-HI-A2=

Viewpoint Engineer VPE-1
Viewpoint Maintenance VPM-1
Viewpoint Monitoring IEC61850 VP-1-618

the

aila

Ordering Note: To view the latest options

Visit www.GEMultilin.com/D30 to:

—View Guideform specifications

—Download the jnstruction'manual

—Review applications Notes and support documents

WH*

RH

Section 18

For Full Sized Horizontal Mount

Base Unit

RS485 + RS485 (IEC61850 option not available)

RS485 + Multi-mode ST 10BaseF

RS485 + Mutli-mode ST Redundant 10BaseF

RS485 + Multi-mode ST 100BaseFX

RS485 + Multi-mode ST Redundant 100BaseFX

RS485 + 10/100 BaseT

No Software Options

IEC61850

Horizontal (19" rack) - Standard

Horizontal (19" rack) - Harsh Chemical Environment Option
Vertical (3/4 size) - Standard

Vertical (3/4 size) - Harsh Chemical Environment Option
Enhanced English Front Panel

Enhanced English Front Panel with User-Programmable
Enhanced French Front Panel

Enhanced French Front Panel with User-Programma
Enhanced Russian Front Panel

Enhanced Russian Front Panel with User-Progra
Enhanced Chinese Front Panel

Enhanced Chinese Front Panel with User-Pro
Vertical Front Panel with English display
125/ 250 V AC/DC
125/250 V AC/DC with redundant 125/2,
24 - 48V (DC only)

Standard 4CT/4VT w/ enhanced diag
Sensitive Ground 4CT/4VT wi,
No module
4 Solid State (No Monitoring) M
4 Solid State (Current w/opt Volt¢
16 Digital Inputs with
14 Form-A (No Monit

8 Form-C Outputs,

t\/oltoge) & 2 Form-C Outputs, 8 Digital Inputs
oltage) & 4 Form-C Outputs, 4 Digital Inputs
oltage) Outputs, 8 Digital Inputs

pt Voltage) Outputs, 4 Digital Inputs

ing) & 2 Form-C Outputs, 8 Digital Inputs

dring) & 4 Form-C Outputs, 4 Digital Inputs

A (No Monitoring) Outputs, 4 Digital Inputs
Inputs, 4 dcmA Outputs

A Inputs

, multi-mode, LED, 1 Channel

multi-mode, LED, 1 Channel

, single-mode, ELED, 1 Channel

, multi-mode, LED, 2 Channels

300 nm, multi-mode, LED, 2 Channels

0 nm, single-mode, ELED, 2 Channels

.703, 2 Channels

RS422, 2 Channels

1550 nm, single-mode, LASER, 2 Channels

IEEE C37.94, 820 nm, multi-mode, LED, 2 Channel
IEEE C37.94SM, 1300nm Single mode, ELED, 2 Channel Single mode

rder the UR Classic Front Panel, please visit our online store for more details.
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GE Multilin® Section
Protection and Control

Bus Protection O
Selector Guide page 18-58 O

Complete bus protection comparison.
A reference table highlighting the feature set for each protection system S

B90 page 18-59
Low impedance numerical bus differential system

The B90, a member of the UR Family, features integrated protection and breaker failure
for re-configurable LV, HV, EHV multi-section busbars with up to 24 feeders. Use one or
more B90s together to build a sophisticated protection system that can be engineered to
meet specific application requirements. The B90 performs fast and secure low imped-
ance bus protection with a sub-cycle tripping time of 0.75 cycles.

B30

Cost effective bus protection and metering for up to six feeders
The B30, a member of the UR Family, features integrated protection, control
for HV and EHV busbars, providing cost effective, feature-focused busbar prot
the B30 to protect busbars with up to 6 feeders in a single three phase
cost effective alternative to high impedance schemes, ideal for breaker-
schemes, with integrated feeder backup protection and metering. Th Op ms fast
and secure low impedance bus protection with a sub-cycle tripping{

MiB
High impedance numerical differential protection sys

The MIBis a high impedance numerical bus protection designed for fast and selective
differential protection based on the high-impedance cireuldting current principle. The
MIB is used for the protection of busbars, generators,#kansfésmers, reactor against

phase-to-phase and phase-to-earth faults. It can for protection of bus bars of
different voltage levels.

HID /'S ‘ ’ page 18-64
High impedance differential module \
pe

Auxiliary resistors and varistors for hig ce differential schemes. The HID module
provides resistors together with v e limiters (MOVs) normally used in conjunction with

a high-speed overcurrent relay to ach h impedance differential protection. Use the
cr;

HID in applications that include high impedance differential protection for busbars and

electrical machines, such as tra s, generators or motors, as well as restricted

earth fault protection. @

%

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin®
Protection and Control
Bus Protection

Selector Guide

Features ANSI

Low impedance Bus differential 878
High impedance Bus differential 878
High impedance Restricted Ground Fault 87RGF
Typical Operating Time (cycles)

Bus differential 87B
10C, Ground/Neutral/Phase 50G/N/P
TOC, Ground/Neutral/Phase 51G/N/P
Overvoltage Auxiliary/Neutral 59X/N
Phase Undervoltage 27P
Current Transformer Supervision

Breaker Failure 50BF
Breaker Flashover

Lockout Functionality 86
Dynamic Bus Replica

Programmable Logic

FlexElements™

Settings Groups

Non-volatile latches (up to)

Contact Inputs Programmable - (up to)

Contact Outputs Programmable - (up to)

Virtual Inputs - (up to)

Virtual Outputs - (up to)

Direct Inputs/Outputs

User-Programmable LEDs (up to)

User-Programmable Push Buttons (up to)

User-Programmable Self Test

User Definable Displays

User Programmable Self-Test Contact

Timers

Selector Switch

Digital Counters

Digital Elements

Apps

Protection & Control

Automation

IRIG-B Input
Current
Voltage
3 Symmetrical Components
.CE” 2 Power - Apparent, Real, Reactive
55 Energy
-‘é‘ % Power Factor
S = Frequency

Event Recorder - Number of Events
Oscillography

Trip/Close Coil Supervision

RS232 Port

RS485 Port

Ethernet Port (Fiber and Copper, up to)

Direct Fiber Communications (800nm, 1330nm, ISSO'n) O
ModBus (RTU and TCP/IP)
DNP 3.0 K

Comms

IEC60870-5-104

UCA2/MMS

IEC61850

Simple Network Time Protocol (SNTP)
HTTP

TFTP

Protocols

>

MiB B30
<2 <1
G/N/P
G/N/P

X/N

2 6

16

4 80

4 64

.
© © o6 6 0 0 0 0 00 0 o o

* For the most current comparison Iist@. ultilin.com/selector/bus.pdf

%

Section 18

B90

<1 ‘

G/N/P

L]
L]
L]
L]
L]
L]
(]
1024

1
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GE Multilin® Section
Protection and Control

B90 Low Impedance Bus Differential System O

Secure, dependable and scalable bus differential protection system for LV, HV and EHV busbars

Key Benefits O

—High speed protection algorithm for enhanced stability with trip
times of 0.75 power cycle

—Superior CT saturation detector capable of detecting CT
saturation even with only 2 msec of saturation free current for
enhanced through fault stability

—Enhanced security and dependability through CT saturation
detector and additional directional element

—Suitable for different bus configurations, scalable architecture to
protect up to 24 feeders.

—Pre Engineered Bus protection system - Use experienced
GE Multilin® application engineers to develop busbar protection
system for your specific configurations

—Use high speed communications to reduce wiring and installation
costs - Exchange inputs and outputs between relays to achieve
relay-to-relay interaction

—Reduced installation space requirements through integration of
multiple devices including protection, control functions,

pushbuttons, status LEDS, and communication interfaces F s (CentiNued)
—Integrated isolator position monitoring & alarming o in d Metering
% onitoring (up to 48) and alarming
C le monitoring
Applications %upervision
—Re-configurable multi-section busbar with up to 24 feeders ering - current, voltage, frequency
—Single Bus, Breaker and half bus bar configurations, Double scillography - 64 samples/cycle, up to 64 records
and Triple Bus with and without bus couplers Event Recorder - 1024 time tagged events, with 0.5 ms scan of
digital inputs
EnerVista® Software
Features —State of the art software for configuration and commissioning
Protection and Control GE Multilin® products
—Multi-zone bus differential protection with restr@ —Graphical Logic Designer and Logic Monitor to simplify designing
unrestrained function and testing procedures
—Fast and reliable CT saturation detection —Document and software archiving toolset to ensure reference
—Breaker failure protection L 4 material and device utilities are up-to-date
—End fault (dead zone) protection \ —EnerVista® Integrator providing easy integration of data in the
—Check-zone functionality \ B90 into new or existing monitoring and control systems
—CT ratio mismatch compensatio

—Undervoltage function for su ol purposes

Communications
t-fiber (optional redundancy),

—Networking optiong,- Et
RS422,RS485, G , .
—Multiple proto , DNP 3.0 Level 2, Modbus RTU,

—Dynamic Bus Replica
—Back-up time and instontone@current elements
is

L 4

N

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin® Section 18
Protection and Control

B90 Low Impedance Bus Differential System
Ordering

(Please contact GE Multilin® for Engineered Bus Protection Solutions)
B90-

Base Unit B9O
CPU

* kY ok kL PRk Rk | k] xR GRR JRXW/X** For full sized horizontal mount

Base Unit

RS485 + RS485 (IEC61850 option not available)
RS485 + 10BaseF

RS485 + Redundant 10BaseF

RS485 + Multi-mode ST 100BaseFX

L 4
RS485 + Multi-mode ST Redundant 100BaseFX
RS485 + 10/100 BaseT
Software Options 0 Without Breaker Failure
1 With Breaker Failure (With Engineered Solution Only)
8-feeders, 4 zones
16-feeders, 4 zones
24-feeders, 4 zones
8-feeders, 4 zones, IEC61850
16-feeders, 4 zones, IEC61850
24-feeders, 4 zones, IEC61850
Horizontal (19" rack)
Horizontal (19" rack) - Harsh Chemical Enyi en

Enhanced English Front Panel
Enhanced English Front Panel with U
Enhanced French Front Panel

Enhanced French Front Panel with mable Pushbuttons
Enhanced Russian Front Panel
Enhanced Russian Front Panel

ZRCEC IO Memm *

s NEO

Mount/ Coating

> T

User Interface

<CHOZZXr X

Enhanced Chinese Fro ithBsesProgrammable Pushbuttons

Power Supply 125/ 250V AC/DC

CT/VT DSP 8F 8F 8F Standard 4CT/-
8H 8H 8H Standard 8!
8K 8K 8K Standard 7

Digital I/0 XX XX XX XX XX XX No module
4A LA LA LA LA LA 4 Solid Sta o g) MOSFET Outputs

i Current w/opt Voltage) MOSFET Outputs

with Auto-Burnish

2 Form-A (Current w/ opt Voltage) & 2 Form-C Outputs, 8 Digital Inputs
Form-A (Current w/ opt Voltage) & 4 Form-C Outputs, 4 Digital Inputs
orm-A (Current w/ opt Voltage) Outputs, 8 Digital Inputs

6 Form-A (Current w/ opt Voltage) Outputs, 4 Digital Inputs

2 Form-A (No Monitoring) & 2 Form-C Outputs, 8 Digital Inputs

2 Form-A (No Monitoring) & 4 Form-C Outputs, 4 Digital Inputs

4 Form-A (No Monitoring) Outputs, 8 Digital Inputs

6U 6U 6U 6U 6 6 Form-A (No Monitoring) Outputs, 4 Digital Inputs
Inter-Relay Communications 7A 820 nm, multi-mode, LED, 1 Channel
. 78 1300 nm, multi-mode, LED, 1 Channel
7H 820 nm, multi-mode, LED, 2 Channels

71 1300 nm, multi-mode, LED, 2 Channels

\ 7S G.703, 2 Channels

7W  RS422,2 Channels
\ 77 |EEE C37.94, 820 nm, multimode, LED, 2 Channel
Accessories for the B90 Q

UR Applications | Learning CD
Multilink Ethernet Switch
Viewpoint Engineer
Viewpoint Maintenance

v

Ordering Note: To view the latest options availablefor the B, or to order the UR Classic Front Panel, please visit our online store for more details.

Visit www.GEMuyltilin.conf?B90 to:

—Download
—Review
—Buy a B9@ on
—Vie Family brochure

ions notes and support documents
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GE Multilin®
Protection and Control
B30 Bus Differential System

Cost effective low impedance biased bus differential protection for up to six feeders

Key Benefits

—High speed differential protection algorithm for enhanced with
Subcycle trip times of 0.75 power cycle

—Superior CT saturation detector capable of detecting CT
saturation even with only 2 msec of saturation free current for
enhanced through fault stability.

—Enhanced security and dependability through CT saturation
detector and additional directional element

—Cost effective alternative to high impedance schemes

—Advanced automation capabilities for providing customized
protection and control solutions

—High-end fault and disturbance recording, including internal
relay operating signals provided thus eliminating the need for
redundant recording devices

—Application flexibility with multiple I/O options and
programmable logic (FlexLogic™)

—Reduced installation space requirements through compact
design - True convergence of protection, metering and control
functions, multiple 1/0 options programmable pushbuttons and
status LEDs, and communication interfaces.

—Simplified system integration with communications supporting
serial and Ethernet interfaces and multiple protocols

—Embedded IEC61850 Protocol with no external communicati
hardware required

Applications

—Re-configurable simple bus applications, up to 6 fe
breaker failure
—Integrated bus protection and metering for HV @n

substations
O
Features

Section

Protection and Control
—Differential protection with restrained a nrestrained function

—Fast and reliable CT saturation dete
—Breaker failure protection
—External Check-zone

—CT ratio mismatch com
—Dynamic Bus Repli

—Back-up time a s overcurrent elements

—Multiple protocols - IEC61850, DNP 3.0 Level 2, Modbus RTU,
Modbus TCP/IP‘EC 60870-5-104
—Directyl/O - secure high-speed exchange of binary data

Metering
monitoring

ering - current, voltage, frequency
illography - 64 samples/cycle, up to 64 records
ent Recorder - 1024 time tagged events, with 0.5 ms scan of

digital inputs

EnerVista® Software

—State of the art software for configuration and commissioning
GE Multilin® products

—Graphical Logic Designer and Logic Monitor to simplify designing
and testing procedures

—Document and software archiving toolset to ensure reference
material and device utilities are up-to-date

—EnerVista® Integrator providing easy integration of data in the
B30 into new or existing monitoring and control systems

Publications and Reference: See Section 22 for a
complete list of additional product-related publications

Rev. 1/08 www.gemultilin.com
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GE Multilin® Section 18
Protection and Control

B30 Bus Differential System

Ordering

B30- * ** - H * * _ prro YRk Rho R GRRL PR WEE For Full Sized Horizontal Mount
Base Unit B30 Base Unit
CPU E RS485 + RS485 (IEC61850 option not available)
G RS485 + 10BaseF
H RS485 + Redundant 10BaseF @
J RS485 + Multi-mode ST 100BaseFX
K RS485 + Multi-mode ST Redundant 100BaseFX
N RS485 + 10/100 BaseT
Software Options 00 No Software Options
03 IEC61850
Mount/Coating H Horizontal (19" rack)
A Horizontal (19" rack) - Harsh Chemical Environment Option
User Interface K Enhanced English Front Panel
L Enhanced English Front Panel with User-ProgrammablePus
M Enhanced French Front Panel
N Enhanced French Front Panel with User-Program S
Q Enhanced Russian Front Panel
T Enhanced Russian Front Panel with User-Progry buttons
u Enhanced Chinese Front Panel
\Y Enhanced Chinese Front Panel with User-Pr shbuttons
F Vertical Front Panel with English display
Power Supply H 125/ 250 V AC/DC
H RH 125/250 V AC/DC with redundant 125/ AC/DC power supply
L 24 - 48V (DC only)
CT/VT DSP 8L 8L 8L Standard 4CT/4VT w/ enhanced di
8M 8M 8M Sensitive Ground 4CT/4VT w/ enh@nc: postics
8N 8N 8N Standard 8CT w/ enhany i i
8R 8R 8R Sensitive Ground 8CT
Digital I/O XX XX XX No module
4A 4A 4A Outputs
4c 4C 4c OSFET Outputs
4D 4D 4D
4L 4L 4L ble Outputs
67 67 67
6C 6C 6C
6D 6D 6D
6E 6E 6E
6F 6F 6F
6K 6K 6K 4 Fori
6L 6L 6L 2 F opt Voltage) & 2 Form-C Outputs, 8 Digital Inputs
6M 6M 6M 2F w/ opt Voltage) & 4 Form-C Outputs, 4 Digital Inputs
6N 6N 6N t w/ opt Voltage) Outputs, 8 Digital Inputs
6P 6P 6P nt w/ opt Voltage) Outputs, 4 Digital Inputs
6R 6R 6R Monitoring) & 2 Form-C Outputs, 8 Digital Inputs
6S 65 6S orm-A (No Monitoring) & 4 Form-C Outputs, 4 Digital Inputs
6T 6T 6T Form-A (No Monitoring) Outputs, 8 Digital Inputs
6U 6U 6 6 Form-A (No Monitoring) Outputs, 4 Digital
Transducer 1/0 5A 5A 5A cmA Inputs, 4 dcmA Outputs

cmA Inputs
C37.945M, 1300nm single-mode, ELED, 2 channel single-mode
820 nm, multi-mode, LED, 1 Channel
1300 nm, multi-mode, LED, 1 Channel
1300 nm, single-mode, ELED, 1 Channel
820 nm, multi-mode, LED, 2 Channels
| 1300 nm, multi-mode, LED, 2 Channels

. 7) 1300 nm, single-mode, ELED, 2 Channels

75 G.703, 2 Channels
W RS422, 2 Channels
77 IEEE C37.94, 820 nm, multimode, LED, 2 Channel

Inter-Relay Communications

Accessories for the B30
UR Applications | Learning CD TRCD-URA1-C-S-1
Multilink Ethernet Switch
Viewpoint Engineer

Viewpoint Maintenance
Viewpoint Monitoring IEC61850

Ordering Note: To view the latest optioj

Visit www.GEMultilin.co
—View Guideform specificatio
—Download the instruction manual

—Review applications not% and support documents
—Buy a B30 onli

—View the UR Famiily brochure

BuyLog® Catalog www.gemultilin.com Rev. 1/08
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GE Multilin® Section
Protection and Control

MIB High Impedance Bus Differential System
Numerical High Impedance Bus Differential system for LV, MV and HV busbars

Key Benefits

—Robust numerical high impedance differential protection relay
suitable for all high-impedance circulating current differential
protection applications

—Alternate setting groups for sensitive setting of the differential
element for changing system conditions

—Reduced troubleshooting and maintenance cost through built-in
event recording, and oscillography functions

—Easy to use programming logic for scheme customization

—Application flexibility through digital I/Os and LEDs

—Wide range of auxiliary power supply supported

—Easy access to relay information through front panel keypad or
through communication links

—Isolated RS232 port for easy front port communications.

—Drawout construction in a 19” rack case and can be flush or 19"
rack mounted

Applications

—Differential protection of single and split busbar arrangements.

—High impedance differential (restricted ground fault) protection
for reactors, transformers, generators and large motors

232 and rear RS485 ports using ModBus® RTU protocol
to 19,200 bps

1 ®
Features erVista® Software

. tate of the art software for configuration and commissioning
Protection and Control e
o . . : GE Multilin® products
—High impedance differential protection . . ; ) . . .
. ! ) —Graphical Logic Designer and Logic Monitor to simplify design-
—Two 87 elements easily configurable for trip or alarm . .
) . . ing and testing procedures
—Open CT detection can be achieved using the seco 7 .
—Document and software archiving toolset to ensure reference
element . X o
: material and device utilities are up-to-date
—Lockout logic s ", ! . !
) ) —EnerVista® Integrator providing easy integration of data in the
—6 outputs - four configurable, plus trip and al . L 2
; MIB into new or existing monitoring and control systems
—Two setting groups
Monitoring and Metering L 4

—24-event record \
—Analog/digital oscillography &
n

—Per phase differential current meteri
—Monitoring of the last 5 trips inf rom the display

Visit www.GEMultili on@ Ordering
—View Guideform N

—Download the io nual MIB * 0 * * C E 000 00
—Review appli and support | Application

documents 1 1 winding Transf. REF App. 1 High Imp. Differential Element
_ . 2 2 winding Transf. REF App. 2 High Imp. Differential Elements

Buy a MIB online 3 Busbar App. 3 High Imp. Differential Elements

Auxiliary Voltage
s L O LO Power Supply: 24-28 Vdc (range: 19~58Vdc)
H | HI Power Supply: 110-250Vdc (range: 88~300Vdc)

Accessories for the MIB

Multinet Ethernet Converter Multinet-FE
Viewpoint Monitoring VP-1
Publications and Reference: See Section 22 for a
complete list of additional product-related publications
Rev. 1/08 ili ® _
v o data subject www.gemultilin.com BuylLog® Catalog 18-63

to change without notice



GE Multilin® Section 18
Protection and Control

HID High Impedance Differential Module

Auxiliary resistors and varistors for high impedance differential schemes

Key Benefits

—Includes 2000-ohm resistors to provide security against the
effects of CT saturation for through faults

—Provides metal oxide varistors (MOV) to clamp secondary peak
voltage to less than 2 kv

—Use the HID in conjunction with an overcurrent relay for a
separate phase, neutral, and negative-sequence overcurrent
elements, including instantaneous, definite-time, and inverse
time-overcurrent elements for backup overcurrent protection.

Applications

—Single-zone bus protection, reactor protection, or sensitive
restricted earth fault protection on grounded, wye-connected
power transformer windings

—High impedance differential protection for electrical machines
such as generators or motors, including lockout logic.

Dimensions

10.142. 8429
(257.5) (214)

6.929
(176)

O

entiol Model

F Mul
g High impe
FRONT VIEW

[ R ————
9.055

: J
SIDE VIEW \
I (230)
20.276
@4PL\
4.665 ‘

LA |

UT FOR R PANEL MOUNTING
ODELS WITHOUT LATCHING RELAY

20.276
(7)4PL

4.655
(118.5) ‘

1171(208)

cu
CUTOUT FOR FLUSH MOUNTING (ONLY F

\ Ordering
o HD * *

ual
d

Visit www.GEMultilin.com/,

—Download the instruc
—Review applications not
—Buy a HID online

Application

1 winding transformer REF - 1 resistor + 1 MOV

2 winding transformer REF - 2 resistors + 2 MOV

Busbar Applications 3 High impedance differential elements
4 Latching relay / Power supply

Without latching relay

48 Vdc latching relay

125 Vdc latching relay

220 Vdc latching relay

port documents

W N =

W N = O

4 BuyLog® Catalog www.gemultilin.com Rev. 1/08
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GE Multilin® Section
Protection and Control
Distribution Feeder Protection

Selector Guide page 18-66

Complete distribution feeder protection product comparison
A reference table highlighting the feature set for each system

F60 page 18-67
Advanced protection, control and automation solutions for distribution feeders

The F60, a member of the UR Family of protection relays, provides high performance
feeder protection, control, monitoring and metering in an integrated, economical, and
compact package. The F60 includes GE Multilin®s unigue high impedance fault detection
for fast and reliable detection of downed conductors.

F35 page 18-69
Cost-effective protection and control for single/multiple distribution feeders

The F35, a member of the UR Family of protection relays, provides cost-effective feeder
protection, control and metering for up to five feeders with busbar voltage measuremen

or six feeders without busbar voltage in one integrated package. Use the F35 as a sta
alone device or as a component of an automated substation control system.

750/760

Draw-out feeder protection and control for industrial and utility feeders
The 750/760 Feeder Protection System, a member of the SR Family of protecti

with draw out capability intended for primary protection and manage j
feeders. The 750/760 has specific features for industrial environments,i
drawout case to limit downtime during maintenance and conformal
environments.

F650

Comprehensive feeder protection with bay controller
The F650, a member of the 650 Family of protection reI

comes with a large LCD
control for various feeder
er and half.

trol, automation and metering in a economical packagde

and single line diagrams can be built for bay monitgring‘and
arrangements including ring-bus, double breaker o
735/737

Three-phase and ground feeder protection for nd low voltage
The 735/737, a member of the SR Family of m lays, provides primary protec-
peci

page 18-75

tion for distribution feeders. The 735/737 ha features for industrial environ-
ments, including a drawout case to limit uring maintenance and conformal
coating for harsh environments.

MIF Il page 18-76
Economical feeder protection with re r

The MIF Il'is a member of the M{ll Family of protection relays. MIF Il provides comprehen-

sive overcurrent protection i#’shot recloser. Also, MIF Il can be utilized to provide
backup/auxiliary protecti ransformers, generators and motors.

page 18-77

URC

Reliable recloser control system for distribution feeders

is desigfiéd to provide distribution feeder recloser control, protection, monitoring
ing in one integrated package. Advanced applications such as dynamic net-
tion, automatic source transfer and various reclosing arrangements can be
ented.

page 18-78

Publications and Reference: See Section 22 for a
complete list of additional product-related publications

Rev. 1/08 www.gemultilin.com BuyLog® Catalog 18-65
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GE Multilin® Section 18
Protection and Control
Distribution Feeder Protection

Selector Guide

Features ANSI FM2 MIF Il 735/737 F650 750/760 F35 F60
Current Disturbance Detector 500D . o
Synchronism Check 25 . . o
Undervoltage, Phase/Auxiliary 27 P/X P/X P/X P/X P/X
Directional Power 32 . . .
Directional, Phase/Neutral/ Ground/ Negative Seq. 67P/N/G/_2 o .

Wattmetric Zero Seq. Directional
Breaker Failure 50BF . . ]
< 10C, Phase/Neutral/Ground/Negative Seq. 50 P/N/G/_2 G P/G P/G P/N/G/_2 PIN/G/_2
5 10C, Sensitive Ground . . .
S TOC, Phase/Neutral/Ground/ Negative Seq. 51 P/N/G P/G P/G P/N/G/_2  PIN/G/_2
O 'TOC, Sensitive Ground . . . o
‘f:’ Custom programmable overcurrent curve D D .
6 High Impedance Fault Detection (Hi-2) .
© Load Encroachment Logic o
& Overvoltage, Phase/Auxiliary/Neutral/ Negative Seq. 59P/X/N P/X/IN/_2
2 ACReclosing (Shots) 79 4 4 4
Underfrequency 81U . )
Overfrequency 810 .
Lockout Protection . .
Broken Conductor Detection o
Programmable Elements . .
Voltage Transformer Fuse Failure .
Cold Load Pickup . o
FlexElements™ . .
Settings Groups 2 6 4
Contact Inputs (Up to) 16 2 96 96
Contact Outputs (Up to) 6 5 64 64
Non-volatile latches o .
User-Programmable Push Buttons (Up to) . o
Graphical Display
Trip/Close Coil Supervision . .
& Breaker Control . . .
5 Programmable Logic . . .
£ User-Programmable LEDs . . .
2 Timers . o . o
Z Digital Counters . .
Digital Elements . .
Selector Switch . o
Analog Inputs/Outputs (Up to) 1 1 24/12 24/12
RTD Inputs 24 24
Automatic Transfer Scheme . . o
Undervoltage Restoration . . D
Underfrequency Restoration . . )
Current . . . . . o
Voltage . . . o
o Power Factor . . . .
£ Real, Reactive & Apparent Power o . . . 3
& Current, MW, MVAR, MVA Demand . . . .
§ Energy . . . .
& Frequency D D D .
o Frequency Decay . .
£ Analog Inputs @ . . .
S Fault Location . . o o
‘e Event Recorder - Number of Events 1 32 479 512 1024 1024
£ Oscillography - Sampling Rate 8 16 16 64 64
Breaker Arcing Current . . . . .
Data Logger . . D .
THD & Harmonics Meter . .
RS232 Port . . . . .
RS485 Port . . . . . . .
» RS422 Port, G.703, C73.94 . . .
S Ethernet . . D .
5 Fiber (800nm, 1300nm, 1550nm) . D .
8 ModBus (RTU/TCP/IP) . . . . . . .
S DNP3 Protocol . . D o
£ IRIG-BInput . . . .
€ EGD Protocol D o
8 TCP/IP . E
Simple Network Time Pr: . o
IEC 60870-5-104 . . o
IEC61850 Protocol . . o
* For the most current comparison fist, access us online at: www.GEMultilin.com/selector/distfeed.pdf
4
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GE Multilin®
Protection and Control
F60 Feeder Protection System

Section

Advanced Protection, Control and Automation Solutions for Distribution Feeders

Key Benefits

—The most flexible protection and control device for distribution
feeder applications

—Unique and secure downed conductor detection, backed up by
many years of field experience

—Flexible load encroachment allows secure operation during
heavy load conditions

—Voltage and frequency elements to provide load shedding and
transfer schemes for increased system uptime and improve
system stability

—Advanced automation capabilities for providing customized
protection and control solutions

—Application flexibility with multiple 1/0 options and
programmable logic (FlexLogic™)

—Integrated functionalities of multiple devices including
protection, control functions, pushbuttons, status LEDS, and
communication interfaces

—Advanced fault and disturbance recording, including internal
relay operating signals provided thus eliminating the need for
redundant recording devices

—Simplified system integration with communications supporting
serial and Ethernet interfaces and multiple protocols

—Reduced relay to relay wiring and associated installation costs
through high-speed inter-relay communications

—Embedded IEC61850 Protocol

Applications

—Primary protection and control for feeders on soli
impedance grounded or resonant (Peterson Coil
grounded systems

—Bus blocking/Interlocking schemes

—High-speed fault detection for arc flash mi

—Throw over schemes (bus transfer scheme

—Distribution load shedding schemes n
and frequency elements

—Back-up protection for transmis linesyfeeders and

transformers
—Distributed Generation (DG) interconfiect protection, including
active and passive anti-island

Features

Protection and Contr

—High impeda ion (Downed Conductor Detection)

—Directional ti eous phase & ground overcurrent
protection

pervision

—Wattmetric ground fault detection

—Four-shot outogcloser with synchronism check
—Breaker control and breaker failure

ing interfaces - 100Mbit Fiber Optic Ethernet, RS485,
32,RS422,G.703, IEEE C37.94

ed)
ocols - IEC61850, DNP 3.0 Level 2, Modbus TCP/IP,

or DG, distribution automation applications
itoring and Metering
etering - current, voltage, power, energy, frequency and

harmonics

—Oscillography - analog and digital parameters at 64
samples/cycle

—Event Recorder - 1024 time tagged events with 0.5ms scan of
digital inputs

—Data Logger - 16 channels with sampling rate up to 1 sample /cycle

—Breaker monitoring: contact wear, continuous trip coil
monitoring

—Advanced relay health diagnostics

—Setting Security Audit Trail for tracking changes to F60
configuration

EnerVista® Software

—State of the art software for configuration and commissioning
GE Multilin® products

—Graphical Logic Designer and Logic Monitor to simplify designing
and testing procedures

—Document and software archiving toolset to ensure reference
material and device utilities are up-to-date

—EnerVista® Integrator providing easy integration of data in the
F60 into new or existing monitoring and control systems

Publications and Reference: See Section 22 for a
complete list of additional product-related publications

Rev. 1/08
Prices and data subject
to change without notice
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GE Multilin®
Protection and Control
F60 Feeder Protection System

Section 18

Ordering

Base Unit
CPU
Software Options

Mount / Coating

User Interface

Power Supply

CT/VT DSP

Digital 1/0

Transducer 1/0

Inter-Relay Communications

Accessories for the F60

F60 -
F60

* Rk Kk k| PRk Rk MEk o PRE_|RR\N
|
E
G
H
J
K
N

00
03

®<>T

n<CcHOZXrr X

5C 5C  5C
SE SE 56 fsE

SF SFgySF WWSF 5

\ 7C

7H

7l

7)

75

UR Applications | Learning CD

Multilink Ethernet Switch

-A2-A2-A6-G1

Viewpoint Engineer

Viewpoint Maintenance

Viewpoint Monitoring IEC61850

For Full Sized Horizontal Mount

Base Unit

RS485 + RS485 (IEC61850 option not available)

RS485 + Multi-mode ST 10BaseF

RS485 + Mutli-mode ST Redundant 10BaseF

RS485 + Multi-mode ST 100BaseFX .
RS485 + Multi-mode ST Redundant 100BaseFX

RS485 + 10/100 BaseT

No Software Options

IEC61850

Horizontal (19" rack) - Standard

Horizontal (19" rack) - Harsh Chemical Environment Option
Vertical (3/4 size) - Standard

Vertical (3/4 size) - Harsh Chemical Environment Option
Enhanced English Front Panel

Enhanced English Front Panel with User-Programmable Pushbutt
Enhanced French Front Panel
Enhanced French Front Panel with User-Programmable Pushbu
Enhanced Russian Front Panel
Enhanced Russian Front Panel with User-Programmable
Enhanced Chinese Front Panel

Enhanced Chinese Front Panel with User-Program,
Vertical Front Panel with English display

125/ 250 V AC/DC

125/250 V AC/DC with redundant 125/250 V, C

24 - 48 V (DC only)
Standard 4CT/4VT
Sensitive Ground 4CT/4VT
Standard 8CT
Sensitive Ground 8CT

S

Outputs
MOSFET Outputs

& 4 Fast Form-C Outputs
(Current w/ opt Voltage) & 2 Form-C Outputs, 8 Digital Inputs
A (Current w/ opt Voltage) & 4 Form-C Outputs, 4 Digital Inputs
rrent w/ opt Voltage) Outputs, 8 Digital Inputs

rrent w/ opt Voltage) Outputs, 4 Digital Inputs

(No Monitoring) & 2 Form-C Outputs, 8 Digital Inputs

erm-A (No Monitoring) & 4 Form-C Outputs, 4 Digital Inputs

-A (No Monitoring) Outputs, 8 Digital Inputs

Form-A (No Monitoring) Outputs, 4 Digital Inputs

D Inputs

4 dcmA Inputs, 4 RTD Inputs

8 dcmA Inputs

820 nm, multi-mode, LED, 1 Channel

1300 nm, multi-mode, LED, 1 Channel

1300 nm, single-mode, ELED, 1 Channel

820 nm, multi-mode, LED, 2 Channels

1300 nm, multi-mode, LED, 2 Channels

1300 nm, single-mode, ELED, 2 Channels

G.703, 2 Channels

RS422, 2 Channels

|EEE C37.94, 820 nm, multimode, LED, 1 Channel

|EEE C37.94, 820 nm, multimode, LED, 2 Channel

Ordering Note: To view the latest options available for the F60, or to order the UR Classic Front Panel, please visit our online store for more details.

Visit www.GEM

iIin.com’FGO to:

BuyLog® Catalog

Rev. 1/08
Prices and data subject
to change without notice
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GE Multilin®
Protection and Control
F35 Feeder Protection System

Cost-effective protection and control for single/multiple distribution feeders

Key Benefits

—Cost effective and flexible protection and control device for
distribution feeder applications

—Dependable and secure performance backed up by many years
of field experience

—Improved system stability at reduced cost - Control schemes
using hi-speed communications

—Accurate built-in metering functions - Eliminates auxiliary
metering devices and reduces cost

—Advanced automation capabilities for providing customized
protection and control solutions

—Application flexibility with multiple 1/0 options and programmable
logic (FlexLogic™)

—Reduced installation space requirements through integration of
multiple devices including protection, control functions,
pushbuttons, status LEDS, and communication interfaces

—High-end fault and disturbance recording, including internal
relay operating signals thus eliminating the need for redundant
recording devices

—Simplified system integration with communications supporting
serial and Ethernet interfaces and multiple protocols

—Reduced relay to relay wiring and associated installation costs
through high-speed inter-relay communications

—Embedded IEC61850 Protocol with no external communicatio,
hardware required

Applications

—Primary protection and control for multiple distribution, fe S
—Busblocking/ interlocking schemes

—Throw over schemes (bus transfer scheme applica
—Distribution load shedding schemes based | nd

frequency elements
—Distributed Generation (DG) interconfféct pretection, including

active and passive anti-islanding \
Features
Protection and Control
—Instantaneous and time phasg overdurrent protection
—Instantaneous and time grou eutral overcurrent protection

—Neutral and auxiliary ovefvoltdge
—Phase and auxiliarggundervoltage

ati rs for up to six breakers

ec
ch

—Networking interfaces - 100Mbit Fiber Optic Ethernet, RS485,
RS232,RS422,G.703, IEEE C37.94

—Multiple Protoc@s - IEC61850, DNP 3.0 Level 2, Modbus RTU,
Modhjus TCP/IP, IEC60870-5-104, Ethernet Global Data (EGD)

i - secure, high-speed exchange of data between URs

ransfer Trip applications

Section

OO

(o)

aphy - analog and digital parameters at 64 samples/cycle

Os
%{ﬂ Recorder - 1024 time tagged events with 0.5ms scan of
al inputs

ata Logger - 16 channels with sampling rate up to 1 sample/cycle

Breaker monitoring - contact wear, continuous trip coil
monitoring for up to 6 breakers

—Advanced relay health diagnostics

—Setting Security Audit Trail for tracking changes to F35
configuration

EnerVista® Software

—State of the art software for configuration and commissioning
GE Multilin® products

—Graphical Logic Designer and Logic Monitor to simplify
designing and testing procedures

—Document and software archiving toolset to ensure reference
material and device utilities are up-to-date

—EnerVista® Integrator providing easy integration of data in the
F35 into new or existing monitoring and control systems

Publications and Reference: See Section 22 for a
complete list of additional product-related publications

Rev. 1/08
Prices and data subject
to change without notice
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GE Multilin®
Protection and Control
F35 Feeder Protection System

Ordering

Section 18

F35 - % **_H * * o prk_ Hrko MEro pRk_ Rk o \\Rx For Full Sized Horizontal Mount
Base Unit F35 1 Base Unit
CPU E RS485 + RS485 (IEC61850 option not available)
G RS485 + Multi-mode ST 10BaseF
H RS485 + Mutli-mode ST Redundant 10BaseF
J RS485 + Multi-mode ST 100BaseFX .
K RS485 + Multi-mode ST Redundant 100BaseFX
N RS485 + 10/100 BaseT
Software Options 00 No Software Options
03 IEC61850
Mount / Coating H Horizontal (19" rack) - Standard
A Horizontal (19" rack) - Harsh Chemical Environment Option
v Vertical (3/4 size) - Standard
B Vertical (3/4 size) - Harsh Chemical Environment Option
User Interface K Enhanced English Front Panel
L Enhanced English Front Panel with User-Programmable PushBlt
M Enhanced French Front Panel
N Enhanced French Front Panel with User-Programmable Pu
Q Enhanced Russian Front Panel
T Enhanced Russian Front Panel with User-Programm ons
u Enhanced Chinese Front Panel
\Y Enhanced Chinese Front Panel with User-Pro uttons
F Vertical Front Panel with English display
Power Supply H 125/ 250 V AC/DC
H RH 125/250 V AC/DC with redundant 125/2 A ower supply
L 24 - 48V (DC only)
CT/VT DSP 8F Standard 4CT/4VT
8G Sensitive Ground 4CT/4VT
8H Standard 8CT
8J Sensitive Ground 8CT
8L Standard 4CT/4VT w/ enhance cS
8M Sensitive Ground 4C gnostics
8N Standard 8CT w/ en
8R Sensitive Ground 8CT gnostics
Digital I/0 XX XX XX XX XX No Module
4A 4A 4A 4A 4A 4 Solid State (No ET Outputs
4C  4C  4C  4C 4C 4 Solid State (Cu Voltage) MOSFET Outputs
4D 4D 4D 4D 4D 16 Digital Inpu; ish
4L 4L 4L 4L 4L 14 Form-A (No oring) Latchable Outputs
67 67 67 67 67 ) Outputs
6C 6C  6C 6C 6C
6D 6D 6D 6D 6D
6E 6E  6E 6E 6E igital Inputs
6F 6F 6F 6F 6F 8
6K 6K 6K 6K 6K Form-C Outputs
6L 6L 6L 6L 6l -A (Current w/ opt Voltage) & 2 Form-C Outputs, 8 Digital Inputs
6M 6M 6M &M 6M m-A (Current w/ opt Voltage) & 4 Form-C Outputs, 4 Digital Inputs
6N 6N 6N 6N orm-A (Current w/ opt Voltage) Outputs, 8 Digital Inputs
6P 6P 6P 6P 6 R-A (Current w/ opt Voltage) Outputs, 4 Digital Inputs
6R  B6R B6R  6R 6R Form~A (No Monitoring) & 2 Form-C Outputs, 8 Digital Inputs
6S 65  6S 6S m-A (No Monitoring) & 4 Form-C Outputs, 4 Digital Inputs
6T 6T 6T 6T 6 4 Form-A (No Monitoring) Outputs, 8 Digital Inputs
6U 6U 6U 6U 6 Form-A (No Monitoring) Outputs, 4 Digital Inputs
Transducer 1/0 5A  5A  5A  5A 4 demA Inputs, 4 dcmA Outputs
5C 5C 5C 8 RTD Inputs
5D 5D 5D AYs5D 4 RTD Inputs, 4 dcmA Outputs
5E SE, 5E 5E 4 dcmA Inputs, 4 RTD Inputs
5F 5F 8 dcmA Inputs

Inter-Relay Communications

F
7A
78
7C

Accessories for the F35
UR Applications | Learning CD
Multilink Ethernet Switch
Viewpoint Engineer

HI-A2-A2-A6-G1

Viewpoint Maintenance
Viewpoint Monitoring IEC61850

820 nm, multi-mode, LED, 1 Channel

1300 nm, multi-mode, LED, 1 Channel

1300 nm, single-mode, ELED, 1 Channel

820 nm, multi-mode, LED, 2 Channels

1300 nm, multi-mode, LED, 2 Channels

1300 nm, single-mode, ELED, 2 Channels

G.703, 2 Channels

RS422, 1 Channel

RS422, 2 Channels

IEEE C37.94, 820 nm, multimode, LED, 1 Channel
IEEE C37.94, 820 nm, multimode, LED, 2 Channel

Ordering Note: To view the latest optiovvmlub\e for the F35, or to order the UR Classic Front Panel, please visit our online store for more details.
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GE Multilin®
Protection and Control
750/760 Feeder Protection System

Comprehensive, draw out distribution feeder protection and management

Key Benefits

—Easy to use Feeder Protection System supported by industry
leading suite of software tools

—Accurate built-in metering functions - Eliminates auxiliary
metering devices and reduces cost

—Improve uptime of auxiliary equipment - I/0 monitoring

—Reduce troubleshooting time and maintenance costs -
IRIG-B time synchronization, event reports, waveform capture,
data logger

—Minimize replacement time - Draw-out construction

—Simplify testing - Built in simulation features

—Cost effective access information - Embedded 10MB Ethernet

port for system integration. Supports industry protocols such as

DNP 3.0 & Modbus

—Complete asset monitoring - Analog 1/0, Full metering including

demand & energy

—Leading edge technology - Flash memory for product field
upgrade

—Extended life - Optional conformal coating for chemically
corrosive and humid environments

—Globally accepted - Member of the most renowned product
family in the market.

Applications
—Primary protection and control for distribution feeder

grounded, high impedance grounded or resonant (Rét
grounded systems

—Bus blocking/Interlocking schemes

—High-speed fault detection for arc flash mitigati

—Throw over schemes (bus transfer scheme applica

—Load shedding schemes based on voltage a cy
elements

nd

—Back-up protection for transmission fihes, feeder
transformers

—Distributed Generation (DG) interco t protection, including
active and passive anti—islandinK

Features

idl
oil)

Protection and Control

—Directional time, instant ase overcurrent protection
—Directional time, i nt usjground overcurrent protection
—Directional sensjtive Restricted Earth Fault

protection

vergurrent protection

—Qvervoltage
—Neutral overvoltage
—Underfrequency/Frequency decay
—Reve epowergrotection

old load pickup control
er factor control

Section

4 re
er
Sy heck -V, f, Hz, & dead-source

munications
orking interfaces - 10Mbps Ethernet, RS232, RS485 and
422 ports

Ethernet port, 10Mbps —Multiple protocols - ModBus™ RTU,
ModBus™ RTU, TCP/IP, DNP 3.0 Level 2

Monitoring and Metering

—Metering - current,voltage, sequence components per, power,
energy, voltage

—Breaker operation & trip failure

—Event recording - 128 time tagged events

—Total breaker arcing current

—Ambient temperature /analog transducer input

—Analog transducer input

—Oscillography & Data Logger - 10 records up to 32 power cycles

—Simulation mode and playback capability.

EnerVista® Software

—State of the art software for configuration and commissioning
GE Multilin® products

—Document and software archiving toolset to ensure reference
material and device utilities are up-to-date

—EnerVista® Integrator providing easy integration of data in the
750/760 into new or existing monitoring and control systems

Publications and Reference: See Section 22 for a

complete list of additional product-related publications

Rev. 1/08
Prices and data subject
to change without notice

www.gemultilin.com

BuylLog® Catalog 18-71



GE Multilin® Section 18
Protection and Control
750/760 Feeder Protection System

Ordering
750/760 * * * * * * * * Description
Phase Current Inputs P1 1 A phase current inputs
P5 5 A phase current inputs
Ground Current Inputs G1 1 A zero sequence current inputs
G5 5 A zero sequence current inputs .
Sensitive Ground Current Inputs S1 1 A sensitive ground current input
S5 5 A sensitive ground current input
Power Supply Options Lo 20-60VDC, 20 - 48 VAC @ 48 - 62 Hz
HI 88 - 300 VDC, 70 - 265 VAC @ 48 - 62 Hz
Analog Outputs Al Eight 0 - 1 mA analog outputs
A5 Eight 0 - 5 mA analog outputs
A10 Eight 0 - 10 mA analog outputs
A20 Eight 4 - 20 mA analog outputs
Breaker Status LED R Red breaker closed LED
G Green breaker closed LED

Enhancements E Enhanced display, larger LCD, improved keypa
T Enhanced display with Ethernet 10Bas
Environmental Protection H Harsh Chemical Environment Option

Accessories for the 750/760

it the SRTS01760 TRCD-SR750-C-5-1

Multilink Ethernet Switch ML2400-F-HI-HI-A2-A2-A6-G1

Viewpoint Maintenance VPM-1

Viewpoint Monitoring VP-1 \

Ordering Note: This order code is valid for the latest version of SR hardware and firmware version. The older hardware and previ%verslons are still available and may be ordered through the usual channels.

Visit www.GEMultilin.com/750 to:

—View Guideform specifications @
—Download the instruction manual
—Review applications notes and support documents
—Buy a 750/760 online

—View the SR Family brochure \

BuyLog® Catalog www.gemultilin.com Rev. 1/08
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GE Multilin® Section
Protection and Control
F650 Feeder Protection and Bay Controller System

Cost effective solution for protection, automation and control of distribution feeders

Key Benefits O

—Flexible protection and control device for distribution feeder
applications

—Advanced automation capabilities for providing customized
protection and control solutions

—Human machine interface (HMI) - graphical LCD, programmable
buttons, and rotary knob for selecting setting menus,
and submenus.

—Minimize replacement time - Modular with card draw-out
construction

—Reduce troubleshooting time and maintenance costs - IRIG-B
and SNTP time synchronization, event reports, waveform
capture, data logger

—Voltage and frequency based load shedding and transfer
schemes to increase system uptime and improve system stability

—Advanced automation capabilities for providing customized
protection and control solutions

—Reduced relay to relay wiring and associated installation costs
through high-speed inter-relay communications

—Simplified system integration with communications supporting

inued)

serial and Ethernet interfaces and multiple protocols
—Reduced relay to relay wiring and associated installation costs
through high-speed inter-relay communications
—Embedded IEC61850 Protocol

and Metering
Fau ator, record of last 10 faults -metering - current,
ltage, power, energy, frequency and harmonics
reaker operation & trip failure
otal breaker arcing current
Event recorder - 479 Events
—High resolution oscillography and Data Logger, with
: programmable sampling rate
oil) —Metering: V | Hz W VA PF
—Demand: la, Ib, Ic, Ig, Isg, 12, MW, MVA
—Configurable graphical HMl interface

Applications

—Primary protection and control for distribution fe
grounded, high impedance grounded or resonant
grounded systems —Bus blocking/Interlocking s

—High-speed fault detection for arc flash mitiga

er

—Throw over schemes (bus transfer scheme Ca _Alarm Panel
—Load shedding schemes based on voltage/@nd fr ncy EnerVista® Software
elements ¢ —Sophisticated software for configuration and commissioning
—Back-up protection for transmission |j & rs and —Document and software archiving
transformers _ _ o A —EnerVista® Integrator providing easy integration of data in the
—Distributed Generation (DG) interg@Rnectiprotection, including F650 into new or existing monitoring and control systems
active and passive anti-islandi

Features
Protection and Control

—Time, instantaneo d ional phase, neutral, ground and
sensitive grounddeve
—Manual close load, pickup control via PLC, Forward

Power and er Units

—Load encroach ervision

—Wattmetric groun It detection

—Positive and negative sequence based over/under voltage
elements

ot autorecloser with synchronism check

ontrol and breaker failure

—Ab requency protection (Rate of change, under and over

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin®
Protection and Control
F650 Feeder/Bay Protection System

Ordering

F650 * * * F * G* * * * * DESCRIPTION
F650 I DIGITAL BAY MANAGEMENT DEVICE
Basic display (4 x 20 characters)

ZXw

REAR SERIAL COMMUNICATIONS BOARD 1
None

Redundant RS485

Redundant plasticfiber optic

Redundant glass fiber optic

Redundant RS485 + fiber remote CAN bus I/0

Cable Remote CAN Bus I/0O

RS485 + cable Remote CAN Bus I/0

REAR ETHERNET COMMUNICATIONS BOARD 2
10/100 Base TX

10/100 Base TX + 100 Base FX

10/100 Base TX + Redundant 100 Base FX
Redundant 10/100 Base TX

1/0 BOARD IN SLOT F

16 Digital Inputs + 8 Outputs

8 Digital Inputs + 8 Outputs + 2 trip/close circuit
supervision circuits

32 Digital Inputs

16 Digital Inputs + 8 Analog Inputs

1/0 BOARD IN SLOT G

TON<XOU>TN

MmO O W

ul &~ N =

[y N ]

AUKXILIARY VOLTAGE

HIR Redundant HI
LANGUAGE
English/English
Chinese/English (See Note
French/English
Russian/English (See
Spanish/English

»woTmO

[e)E,]

SPECIAL MODELS: .
MODO01: 6A output contacts instead of 16A..

(*) Notes:
(1) The number selected for option G must be equal or hi

odel

(2) Russian and Chinese languages available only for b s. .
h haracters for Chinese characters.

Chinese Basic Display: 2x20 characters for En: cha

Accessories for the F650

Multilink Ethernet Switch
Viewpoint Maintenance
Viewpoint Monitoring IEC61850 VP-1-61850

Ordering Note: This order code is vuhdﬁ the latest version of F650 hardware and firmware version.

The hardware and previous firmware versions are still available and may be ordered through the usual channels.

Graphical display with standard symbols (240128 pixels)
Graphic display with IEC Symbols (240x128 pixels)

Redundant plastic fiber optic + fiber remote CAN bus 1/0
Redundant glass fiber optic + fiber remote CAN bus I/0

N

None
16 Digital Inputs + 8 Outputs
32 Digital Inputs (See Note 1)
16 Digital Inputs + 8 Analog Inputs (See Note.
LO 24-48 Vdc (range 19.2 - 57.6)
HI 110-250 Vdc (range 88 - 300)
120-230 Vac (range 96 - 250)
LOR Redundant LO

ber selected for option F for models including boards 4 and 5.

Section 18

%, ’
O\E
Q

Visit www.GEMultilin.com/F650 to:

—View Guideform specifications

—Download the instruction manual

—Review applications notes and support
documents

—Buy a F650 online

—View the 650 Family brochure

4 BuyLog® Catalog
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GE Multilin®
Protection and Control
735/737 Feeder Protection System

Three-phase and ground feeder protection

Key Benefits

—Minimize replacement time - Draw-out construction
—Simplify testing - Built in simulation features
—Access information - via Modbus RTU

Applications

—Primary circuit protection on distribution networks at any
voltage level

—Backup protection for transformers and transmission lines

Section

Features Features (contin
Protection and Control C

—3 phase time overcurrent —8 LED trip i
—Ground time overcurrent —4 LE

—5 curve shapes
—4 curve shift multipliers per curve —
—10 time multipliers per curve

—ANSI, IAC, or IEC/BS142 curves

, % of CT
communications
U protocol

up to 19,200 bps

—Phase instantaneous overcurrent onitering and Metering

—Ground instantaneous overcurrent
—Pickup level for each overcurrent
—Qutputs: trip, aux trip, service

—Aux trip: 86 lockout, ground trip
—SR737 has 8 additional output relays

N

ip record of last 5 trips
trip data includes currents
ue RMS sensing
erVista® Software
—EnerVista® software - an industry leading suite of software tools
that simplifies every aspect of working with GE Multilin® devices
—EnerVista® Integrator providing easy integration of data in the
735/737 into new or existing monitoring and control systems

Ordering
* * * * * \
735 Staddard relaywith 50/51, 50G/51G protection
737 ay 8 additional outputs
1 ase €T secondaries
5 A CT secondaries
1 1 A'ground CT secondaries
5 5 ound CT secondaries
L - 60 VDC; 20 - 48 VAC @ 50, 60 Hz control power
HI 90 - 300 VDC; 70 - 265 VAC @ 50, 60 Hz control power

RS485 2-wire communications (standard)
RS422 4-wire communications (optional)

Accessories

19-1 PANEL out panel
19-2 PANEL al cutout panel
SCl RS232 to RS485 convertor

735/737-DEMO rs 737 demo/test case
For shallow switchgear,
reduces the depth of the relay by 1 3/8".
For shallow switchgear,
reduces the depth of the relay by 3".

sider upgrading the 735/737 to the 750/760 for increased
ionality and optional ethernet communication interface.

Visit www.GEMultilin.com/735 to:
—View Guideform specifications
—Download the instruction manual

—Review applications Notes and support

documents
—Buy a 735/737 online

Publications and Reference: See Section 22 for a
complete list of additional product-related publications

Rev. 1/08 www.gemultilin.com

Prices and data subject
to change without notice
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GE Multilin®
Protection and Control
MIF |l Feeder Protection System

Economical feeder protection with recloser

Key Benefits

—Low priced scalable options - event reports, waveform capture,
reclosure

—Reduce troubleshooting and maintenance cost - Event reports,
waveform capture

—Design flexibility - Easy to use programming logic

—Asset monitoring - Breaker health, and breaker failure

—Access to information - Modbus RTU communications

—Configurable logic, curves, I/0s and LEDs

—Flash memory for field upgrades

—Two settings groups

—Password protection for local operation

—Automatic display of last fault information

—AC/DC power supply

—Improved user interface

—Access via front panel keypad or communication links

—EnerVista® compatible

—lIsolated front RS232 serial port

Applications

—Primary feeder protection on distribution networks
—Backup/auxiliary protection for transformers, generators
and motors

Features

Protection and Control

—Phase and ground TOC and 10C
—Thermal image protection

—IAC time-current curves

—EPTAR-C time-current curves

—Circuit breaker control (open and close)
—Four shot autorecloser

—Cold load pickup element
—Configurable breaker failure to open
—Configurable 1/0

&

Ordering

Section 18

Features (continued)
Monitoring and

—Analog/di hy

—KI? counte r maintenance

—Per ph metering

—Monito he fast 5 trips information from the display
User In

—En r setting and monitoring

cter LCD display
icators, 4 configurable in function and colour.
dent front RS232 and rear RS485

de
Multiple Protocols - ModBus RTU, IEC60870-5-103
erVista® Software
i —EnerVista® software - an industry leading suite of software tools

that simplifies every aspect of working with GE Multilin® devices
—EnerVista® Integrator providing easy integration of data in the
MIFIl into new or existing monitoring and control systems

—6 outputs: trip, service required, 4 ouxilO

Visit www.GEMultilin.com/M
—View Guideform specifications
—Download the instructiogmonuol
—Review applications notes and support
documents
—Buy a MIF Il
—View th

ochure

* % % % % 00

3 phase + ground relay

Single phase or ground relay

ANSI curves

IEC curves

IAC curves

EPTAR-C curves (only for single phase model)

MIF II' N models )

MIF Il P models: Phase CT in=1A

MIF II P models: Phase CTin=5A

Ground CTIn=1A

Ground CTIn=5A

Sensitive ground: CT In=1A

Very sensitive ground: CT In=1A

English language

French language

MIF Il Basic Model

MIF Il Option 1 *

MIF Il Option 2 **

Without recloser

With recloser (not available in the Basic Model)

24-48 VDC (Range: 19~58 Vdc) Power Supply

110-250 VDC (Range: 88~300 Vdc) Power Supply

110-230 VAC (Range: 88~264 Vac) Power Supply

* Configurable I/O/LEDs, event recording, oscillography

** Option 1 + cold load pickup, breaker failure to open, breaker health,
configurable logic

o

—Zn=

mm

N=O

LO
HI

BuyLog® Catalog

Rev. 1/08
Prices and data subject
to change without notice
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GE Multilin® Section
Protection and Control
FM2 Feeder Protection System

Economical and compact feeder protection for low voltage feeders

Key Benefits O

—Comprehensive low voltage feeder management system -
Integrated feeder protection and process control in a
small package

—Cost effective solution - Low cost modular design

—Small footprint and compact design - With or without display,
fits into standard Power Control Center buckets

—Ease of use - EnerVista® compatible

—Remote monitoring - via serial communications, Modbus RTU

—Easy installation and integration - Door mount option

—Reduced number of devices - Replaces of bi-metal overload
elements, integrates timers, relays, meters, switches, indicators

—Integrated trip pushbutton

—Easy to read two line display

Applications

—Feeder protection and management system for low voltage
distribution feeders

—Integrated process and electrical control

—Specifically designed for Power Control Center applications

Features

Protection and Control
—Thermal overload protection

—Current unbalance @
—Ground fault protection
—Open contactor/Welded contactor

—Under voltage autoreclose

—Outputs: 2 fixed, 1 programmable and 1 emerg h wn

e
—Inputs: 6 fixed, 10 programmable
Monitoring and Metering
—Display phase current, ground current, curfent unbalance,

voltage, power, energy, etc. L 4

—Trip record and pre-trip values \
—Maintenance information
Communications Ordering

—RS485 ModBus™, 1200 - 19,20

—Front Panel 11 LEDs, key pad,f@nd 2x20 LCD display FM2 * = * = % = *
—Front Panel control push butt BaseUnit ~ FM2 | Product Family
—Includes EnerVista® soft: Model 712 120V AC VT and Switch input voltage
EnerVista® Softwar 722 240V AC VT and Switch input voltage
—EnerVista® software - @, i y leading suite of software tools PD Panel mount with Display

that simplifies &Very @speof working with GE Multilin® devices ¢ Chassis mount (Black box)

r prowiding easy integration of data in the
istin@ monitoring and control systems

Visit www.GEMultilin.com/FM2 to:

—View Guideform specifications

—Download the instruction manual

—Review applications notes and support documents

—Buy a FM2 online
E —View the FM2 brochure

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin® Section 18
Protection and Control
URC Universal Recloser Control

Reliable reclosing for distribution system

Key Benefits

—Rugged weatherproof enclosure (NEMA4)

—Unique and secure downed conductor detection

—Reliable and secure performance backed up by many years of
field experience

—High-end fault and disturbance recording, including internal
relay operating signals provided without requiring external
recording devices

—Voltage and frequency based load shedding and transfer
schemes to increase system uptime and improve system stability

—High-accuracy metering, oscillography and digital fault recording

—Advanced automation capabilities for providing customized pro-
tection and control solutions

—Simplified system integration with communications supporting
serial and Ethernet interfaces and multiple protocols

—Single to multiple recloser applications

Applications
—Single and three phase autorecloser applications
—Primary protection and control for feeders on solidly grounded, = —Networ interfaces - 100Mbit Fiber Optic Ethernet, RS485,
impedance grounded or resonant (Peterson Coil) RS232 (RS4 703, IEEE C37.94
grounded systems —Multi&ocols - IEC61850, DNP 3.0 Level 2, Modbus TCP/IP,
—Dynamic network restoration | 0-52104

—Bus blocking/Interlocking schemes —Dire secure, high-speed data exchange between URs, for

—Distribution load shedding schemes based on voltage and G, bution automation applications
frequency elements erVista® Software

State of the art software for configuration and commissioning
Features E Multilin® products
Protection and Control —Graphical Logic Designer and Logic Monitor to simplify design-
—Single / three phase autorecloser with synchronism che ing and testing procedures
—Directional time, instantaneous phase & ground overcurre —Document and software archiving toolset to ensure reference
protection material and device utilities are up-to-date
—Load encroachment supervision 4

—Breaker control and breaker failure

—Wattmetric ground fault detection \t
—High impedance fault detection (Downed Co% ection)

—Abnormal frequency protection (Rate of gh@n der and over
frequency)
—Display phase current, ground current, unbalance,

voltage, power, energy, etc.
—Trip record and pre-trip val
—Maintenance informatio

Monitoring and Meterin

—Metering - current, v
harmonics

—Oscillography - analog and | parameters at 64 samples/cycle

—Event Recorder - 1024 time tagged events with 0.5ms scan of
digital inputs P

—Data Logger - ¥6 channels with sampling rate up to 1

/

nergy, frequency and

BuyLog® Catalog www.gemultilin.com Rev. 1/08
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GE Multilin®
Protection and Control

URC Universal Recloser Control
Ordering

*Z
*»Z
*Z
*20
*»Z

=2

F650R
FEOR

F35R1
F35R2
F35R3
F35R4

—A=

N Z

L 4

Q
&
&

> =z

N
S

*=

U

*C0

Section

Single recloser control with F650
Single recloser control with F60

L 4

Single recloser control with F35

Double recloser control with F3
Triple recloser control with§f35
Quadruple recloser control 35

No voltage function
Voltage functions
No test switches
Test switch GE 515
No climate contri
Heater with th
Steel enclos

No ethern rt

-48 Vdc OC Input (no internal battery or charger)
125-250 Vdc Input (no internal battery or charger)
24 VDC Battery and charger

- Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin® Section 18
Protection and Control

Motor Protection
Selector Guide page 18-81

Complete motor protection comparison

A reference table highlighting the feature set for each protection system

M60 page 18-82
High performance motor protection relay

The M60 Motor Protection System, a member of UR family of relays, is designed for three
phase motor applications, including induction motors with squirrel cage rotors, slip-ring
induction motors and synchronous motors. The M60 relay uses current and voltage inputs to
prevent overheating during all operating conditions where no faults are present. The M60
relay also provides short circuit protection, differential protection, and a number of others
functions required for protection of motors as well as the driven equipment. It may be used
as part of the automated control system with peer-to-peer communication or as a stand-
alone protection device.

469 page 18-84
Comprehensive protection and control of medium and large AC motors

The SR469 Motor Protection System, a member of the SR family of relays provide protection
for three phase motors. It is a cost effective draw-out unit for protection, fault diagnostics,
metering, and communication applications ideally suited for industrial installations. It maybe
used for applications for two speed motors as well as for applications where single CT
differential protection is required.

369 pa

Comprehensive protection and monitoring for three-phase motors and thei%
equipment

The 369 Motor Management Relay® may be applied on three-phase motors. It cafke
adapted to each application by learning motor parameters. It is available wi io RTD
module (monitors twelve RTD’s) for applications where the relay is distant fram tor.
The 369 is also available with an optional Back-spin detection elem d e pump
motor applications where this function is used to detect flow.

269Plus page 18-87
Protection for three-phase industrial motors and driven equi n

The 269Plus Motor Management Relay® detects damaging con ofthe motor. This relay
learns motor parameters and may be adapted to any application itial protection may be
improved. Relay is available in draw-out and standard versi y monitors ten RTD's.

239 page 18-88

Protection for three-phase industrial motors a uipment

The 239 Motor Protection relay is designed to pr: tion and control for small to
medium size motors and the associated me uipment. Optional switches allow for
protection of multi-speed motors.

MM300™

page 18-89

Comprehensive low voltage motor gement including automation and diagnostics
The MM300™ integrates advanced @o tection, control automation, communication

and diagnostics into a single r d,
mounted in MCCs in harsh
functionality in a small,

MM2 page 18-91
Integrated process and elect control with protection for low voltage motors

The MM2 controller can be used in applications where integrated process control with
protection for low voltage motors is required. This controller replaces relays, meters,

panel indicators and reduces field wiring.

nents, the MM300™ combines protection and PLC

rdware platform.

page 18-93

ion, synchronization and control for synchronous motors

em is used for control, synchronization and specific protection (stator
e to be done by one an induction motor protection relay) of collector-ring or
ronous motors.

BuyLog® Catalog www.gemultilin.com Rev. 1/08
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GE Multilin® Section
Protection and Control
Motor Protection

Selection Guide

Low Voltage Medium Voltage
Features Device MMII  MM300 239 269Plus 369 369 + RRTD 469 469 + SPM M60
Thermal Model 49 . . . . . . . . .
RTD Biasing 49RTD . o . . . . .
Current Unbalance Biasing . . D . . .
Custom Overload Curves . . . . . . .
Voltage Dependant Overload Curves . .
Start Inhibit, Thermal . . . . . . . .
Jogging Start / Starts-Per-Hour 66 . . . . . . .
Incomplete Sequence 48 . . o . . . .
Reduced Voltage Starting 19 . . . . .
Backspin Detection D . .
Two Speed Motor . . . . . . .
Emergency Restart . . . . . . o
— Jam/ Stall 51R D . . . . . .
£ 10C, Phase, Ground, Sensitive Grnd, Neutral 50P/G/SG/N G G P/G/SG  P/G/SG P/G/SG P/G/SG P/G[s G P/G/SG/N
S TOC, Phase, Ground, Sensitive Grnd 51P/G/SG/ G G/SG
O Differential 87M . .
‘2 Current Directional, Phase, Ground, Neutral 67P/G/N €] P/N
.6 Current Unbalance 46 . . . ) . . . o
E Undercurrent / Underpower 37 . . . . . . .
% Phase, Auxiliary, Neutral Overvoltage 59P/N/X P P P P P/N/X
& Phase, Auxiliary Undervoltage 27P/X P P/X P P P P P P/X
Negative Sequence Overvoltage 59 2 .
Voltage Transformer Fuse Failure VTFF . . o
Phase Reversal 47 . . . . .
Under / Overfrequency 81U/0 . . o
Reverse Power 32R . . .
Reactive Overpower . .
Power Factor 55 . . .
Power Factor Control .
RTD Overtemperature 49 . . . . . .
Remote RTD (RRTD) 49
Thermistor Overtemperature . . .
Breaker Failure 50BF o . . . .
Multiple Starter Configurations . .
Contact Inputs (max) 16 30 11 7 9 80
Contact Outputs (max) 4 18 8 6 9 64
Analog Inputs (max) 1 4 4 24
Analog Outputs (max) 1 1 4 8 4 4 4
RTD Inputs (max) 6 0 12 24 12 12 24
Thermistor Input . .
Virtual Inputs . 64
Programmable Logic .
< FlexElements o
8 [Trip / Close Coil Supervision . . .
© User-Programmable LED's . .
g User-Programmable Push Buttons . o
S IRIG-B-Input .
< Self Tests . . . . . .
Digital Counters . .
Digital elements o
Timers . .
Remote Display . . . .
Redundant Power Supply B
Synchronous Motor - Field Breaker Control .
Remote Start / Stop Via Communications Q . . . . . . .
Undervoltage Auto-restart . . . . . .
Current . . . . . . . . .
Voltage . . . . . . . .
Frequency . . . . . . .
Power - Real . . . . . . . .
Power - Apparent / Reactive . . . . . . .
Power Factor . . . . . . .
@ Demand - Current, MW, MVA, Mvar . . . . .
‘S Energy . . . . . . . .
4% Torque . .
= Temperature . . . . . . . .
@ Event Recorder (number of ev 256 512 512 256 256 1024
.E’ Oscillography (max samples p! 32 16 16 12 12 16
§ User Programmable F o
‘c | Data logger . . . . . .
2 Motor Learned In . . . . . . . o
Thermal Capacj . . . . . . . .
Trip Counters, . . . . . .
Motor Start Di . .
Motor Start / Sto . .
RS232 Serial Comm . . . . . .
RS485 Serial Communis . . . ) . . . . o
Ethernet Communications . . . . . .
Fiber Optic Ethernet .
2 Modbus protocol . . . . D . . .
.g DeviceNet protoz‘ . . . .
g us protocol . . .
e protocol .
2 -5-105 protocol .
£ rotocol .
Q er Communications (GSSE/GOOSE) )
network Timesync protocol . .
input .
Motor Settings Auto-Configurator . . .
* e most current comparison list see: www.GEMultilin.com/selector/motor.pdf
Publications and Reference: See Section 22 for a
complete list of additional product-related publications
Rev. 1/08 ili ® _
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GE Multilin®
Protection and Control
M60 Motor Protection System

Comprehensive protection for medium to large motors

Key Benefits

—Improved protection sensitivity through a flexible and powerful
thermal model including Standard, Custom, and Voltage
Dependant Overload curves

—Improved maintenance planning via enhanced monitoring of
motor operating characteristics

—Integrated automation and process control functions reduce the
number additional control devices required in the system

—Reduced installation space requirements through integration of
protection, control automation functions, communication and
operator interfaces

—Application flexibility with multiple /0 options and programmable
logic (FlexLogic™)

—High-end fault and disturbance recording, including internal relay
operating signals provided thus eliminating the need for redundant
recording devices

—Simplified system integration with communications supporting
serial and Ethernet interfaces and multiple protocols

—Reduced relay to relay wiring and associated installation costs
through high-speed inter-relay communications

—Embedded IEC61850 Protocol

Applications

Section 18

—Protection and control of medium to large thee phase induction
motors of most popular construction types

—Protection of medium to large synchronous motors when pai
with the SPM Synchronous Motor Protection System

—Applications requiring Automation or Process Control
functionality

Features @
Protection and Control

—Enhanced Thermal Model with RTD and curr: nbalahce
compensation K

—Stator Differential
—Mechanical Jam / Stall
—Short Circuit Tripping
—Under Current / Under Power

—Ground / Neutral Timed Ov urr@
—Phase Reversal \

multiple sensor applications

Features (c

Monitori d ering

—Meterifg - t, voltage, power, energy, frequency
—Oscill hy - analog and digital parameters at 64

le

Data Logger - 16 channels with sampling rate up to 1
sample/cycle
Advanced relay health diagnostics

configuration

—Motor Starting characteristics for the last five successful starts

Communications

—Networking interfaces - 100Mbit Fiber Optic Ethernet, RS485,
RS232, RS422, G.703, C37.94

—Multiple Protocols - IEC61850, DNP 3.0 Level 2, Modbus RTU,
Modbus TCP/IP, IEC60870-5-104

—DeviceNet and Profibus protocols options available using the
D485 and P485 protocol convertors

—Direct I/O - secure, high-speed exchange of data between URs
for Direct Transfer Trip applications

EnerVista® Software

—Sophisticated software for configuration and commissioning
that is second-to-none

—Graphical Logic Designer and Logic Monitor to simplify design-
ing and testing procedures

—Maintenance software to reduce troubleshooting and system
maintenance

—EnerVista® Integrator providing easy integration of data in the

—Stand-alone protection or component in automated substat
control system @ —Setting Security Audit Trail for tracking changes to M60

¢ M60 into new or existing monitoring and control systems
BuylLog® Catalog www.gemultilin.com Rev. 1/08
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GE Multilin®
Protection and Control
M60 Motor Protection System

Ordering

M60 - - TR VN N TR

Base Unit M60
CPU

Software Options 00
Mount / Coating

®<>T

User Interface

n<CcHOZZXr X

Power Supply

—r—IXI

CT/VT DSP

Digital /0

Transducer 1/0

Inter-Relay Communications

Accessories for the M60

UR Applications | Learning CD
Multilink Ethernet Switch
Viewpoint Engineer

Viewpoint Maintenance
Viewpoint Monitoring IEC61850
D485 DeviceNet Converter

Visit www.GEMultilin.com/M60 to:
—View Guideform specifications
—Download the idstruction manual
—RevieWyapplications Notes and support documents
—B online

—Vie Family brochure

- WX

Section

For full sized horizontal mount

Base Unit

RS485 + RS485 (IEC61850 option not available)

RS485 + Multi-mode ST 10BaseF

RS485 + Mutli-mode ST Redundant 10BaseF .
RS485 + Multi-mode ST 100BaseFX

RS485 + Multi-mode ST Redundant 100BaseFX

RS485 + 10/100 BaseT

No Software Options

IEC61850

Horizontal (19" rack) - Standard

Horizontal (19" rack) - Harsh Chemical Environ pt

Vertical (3/4 size) - Standard

Vertical (3/4 size) - Harsh Chemical Envir, tio

Enhanced English Front Panel

Enhanced English Front Panel with User<Pro!
Enhanced French Front Panel
Enhanced French Front Panel with
Enhanced Russian Front Panel
Enhanced Russian Front Panel
Enhanced Chinese Front Panel
Enhanced Chinese Front P
Vertical Front Panel with
125/ 250 V AC/DC
125/250 V AC/DC with
24 - 48V (DC only)
24 - 48V (DC onl

e Pushbuttons

able Pushbuttons

ammable Pushbuttons

enhanced diagnostics
diagnostics

Monitoring) MOSFET Outputs
ent w/opt Voltage) MOSFET Outputs
ith Auto-Burnish

p
4 Form-C Outputs, 8 Digital Inputs
ast Form-C Outputs
m-C & 4 Fast Form-C Outputs
2 Form-A (Current w/ opt Voltage) & 2 Form-C Outputs, 8 Digital Inputs
orm-A (Current w/ opt Voltage) & 4 Form-C Outputs, 4 Digital Inputs
4 Form-A (Current w/ opt Voltage) Outputs, 8 Digital Inputs
6 Form-A (Current w/ opt Voltage) Outputs, 4 Digital Inputs
2 Form-A (No Monitoring) & 2 Form-C Outputs, 8 Digital Inputs
2 Form-A (No Monitoring) & 4 Form-C Outputs, 4 Digital Inputs
4 Form-A (No Monitoring) Outputs, 8 Digital Inputs
6 Form-A (No Monitoring) Outputs, 4 Digital Inputs
8 RTD Inputs
4 demA Inputs, 4 RTD Inputs
8 dcmA Inputs
820 nm, multi-mode, LED, 1 Channel
1300 nm, multi-mode, LED, 1 Channel
820 nm, multi-mode, LED, 2 Channels
1300 nm, multi-mode, LED, 2 Channels

Publications and Reference: See Section 22 for a
complete list of additional product-related publications

Rev. 1/08
Prices and data subject
to change without notice
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GE Multilin® Section 18
Protection and Control
469 Motor Protection System

Complete integrated protection and management of medium and large motors

Key Benefits O

—Comprehensive motor protection plus voltage dependant overload
curves, torque metering and protection, broken rotor bar protection

—Most advanced thermal model - Including multiple RTD inputs for ¢
stator thermal protection
—Minimize replacement time - Draw-out construction
—Complete asset monitoring - Temperature, Analog 1/0, full metering
including demand & energy
—Improve uptime of auxiliary equipment - Through 1/0 monitoring
—Reduce troubleshooting time and maintenance costs - Event
reports, waveform capture, data logger
—Built in simulation functions simplify testing and commissioning
—Cost Effective Access to information - Through standard RS232 &
RS485 serial ports, and optional Ethernet and DeviceNet Ports
—Field upgradable firmware and settings
—Optional Conformal coating for exposure to chemically corrosive
or humid environments
Applications 3
—Protection and Management of three phase medium and large ! BbaseT Ethernet, RS485, RS232, RS422,
horsepower motors and driven equipment, including high inertia,
two speed and reduced-voltage start motors. —Multi tocols - Modbus RTU, Modbus TCP/IP, DeviceNet
Features M and Metering

r, VA, PF, Hz, Wh, varh, demand

Al
Protection and Control o ternperature (12 RTDs)
—Thermal model biased with RTD and negative sequence curr Event r;ecorder

feedback o Oscillography & Data Logger (trending)
—Start supervision and inhibit \ tatistical information & learned motor data
—Mechanical jam . nerVista® Software
—Voltage compensated acceleration —State of the art software for configuration and commissioning
—Undervoltage, overvoltage GE Multilin® products

material and device utilities are up-to-date

—Underfrgquency ) —Document and software archiving toolset to ensure reference
—Stator differential protection L 4 \

—Thermal overload 4 —EnerVista® Integrator providing easy integration of data in the
—Overtemperature protection 469 into new or existing monitoring and control systems
—Phase and ground overcurrent x

—Current unbalance .
—Power elements ering
—Torque protection 469 * ok kK *
—Dual overload curves for 2 speed 469 | BosichUnit g
_ ; P1 1 A phase CT secondaries
Reduced voltage starting camtrol P5 5 A phase CT secondaries
LO DC: 24 - 60 V; AC: 20 - 48 V @ 48 -62 Hz control power
HI DC: 90 - 300 V; AC: 70 - 265 V @ 48 -62 Hz control power
Al 0 - 1 mA analog outputs
A20 4 - 20 mA analog outputs
D DeviceNet
E Enhanced front panel
T Enhanced front panel with Ethernet 10BaseT option
H  Harsh (Chemical) Environment Conformal Coating
Visit www.GEM tiIin.com’469 to: Accessories for the 469
ecifications | 469 Motor Protection Learning CD TRCD-469-C-S-1
ction moguo Multilink Ethernet Switch ML2400-F-HI-HI-A2-A2-A6-G1
ons notes and support Product Maintenance Learning CD TRCD-MAINT-C-S-1
Viewpoint Maintenance VPM-1
Viewpoint Monitoring VP-1
BuyLog® Catalog www.gemultilin.com Rev. 1/08
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GE Multilin® Section
Protection and Control
369 Motor Protection System

Integrated protection and control for medium sized AC motors

Key Benefits

—Enhanced Thermal Model including RTD and Current Unbalance
Biasing

—Complete Asset monitoring with programmable RTD inputs for
Stator, Bearing and Ambient temperature protection

—Enhanced reporting - Motor Health Reports provide critical
information for preventative maintenance

—Reduce troubleshooting time and maintenance costs -Event
reports, waveform capture, motor start, data logger

—Simplify testing - Built in simulation features

—Multiple communication protocols - Modbus RTU, Profibus,
DeviceNet, Modbus TCP/IP

—Cost Effective Access to information - Through standard RS232 &
RS485 serial ports, and optional Ethernet, DeviceNet, and Profibus
Ports

—Simplified programming with the EnerVista® 369 Motor Settings
Auto-Configurator

—Field upgradable settings and firmware

—Optional Conformal coating for exposure to chemically corrosive
or humid environments

—Suitable for hazardous locations - Underwriters Laboratory

and Metering

certification for Class 1 Division 2 applications Me - current, voltage, power, energy, frequency, RTD
—Installation flexibility - Remote display and remote RTD options mperature, Remote RTD
—Safe and reliable motor re-start on “Down Hole” pump applica-, It diagnosis, - Event Record, Oscillography, Motor Starting
tions - Unique back spin detection feature detects flow revers ata Logger
on a pump motor, enabling timely and safe motor rest Motor Start / Stop Health Report

—Statistical information & learned motor data
—Voltage/frequency/power display (M option)

Applications —4 analog outputs (M option)

—Protection and control for medium sized AC mo Communications

—"Down Hole” pump applications —Front Panel RS232 port for programming and troubleshooting
—Suitable for applications involving Variable F rives —Optional embedded Ethernet port

—Optional Profibus DP/DPV1 or DeviceNet via dedicated port

—ModBus™ RTU
Protection and Control —ModBus™ over TCP/IP
—Enhanced thermal model

. 4
EnerVista® Software
—Stall / Jam protection \ —State of the art software for configuration and commissioning

Features

—Undervoltage, overvoltage GE Multilin® products

—Underfrequency —Document and software archiving toolset to ensure reference
—Thermal overload material and device utilities are up-to-date
—Undercurrent/current u —EnerVista® Integrator providing easy integration of data in the

—Variable lockout ti 369 into new or existing monitoring and control systems
—Ground fault 0/

—Overtempera 1 option)

—Starts/hour, starts

—Undervoltage Auto-
—Two Speed Motor Protection

User Interface

racter Backlit LCD Display

—10 and Motor Status LED's

—ke configuration and viewing metered values

9 Motor Settings Wizard

Publications and Reference: See Section 22 for a
complete list of additional product-related publications

Rev. 1/08 www.gemultilin.com BuyLog® Catalog 18-85

Prices and data subject
to change without notice



GE Multilin® Section 18
Protection and Control
369 Motor Protection System

Ordering

369 * * * * * *
369 | Basic unit (no RTD)
HI 50 - 300 VDC / 40 - 265 VAC Control Power
Lo 20 - 60 VDC / 20 - 48 VAC Control Power
R Optional 12 RTD inputs (built-in)
0 No optional RTD inputs
M Optional metering package

L 4
Optional backspin detection (includes metering) \
0 No optional metering package or backspin detection @

@

-

Optional fiber optic port

No optional fiber optic port

Optional Profibus DPO Interface

Optional Profibus DPV1 Interface

Optional ModBus® TCP over Ethernet interface
Optional DeviceNet protocol

No optional Profibus protocol interface

H Harsh Chemical Environment Option
Enhanced diagnostics (includes enhanced motor diggnostigs, ed event recorder,
security audit trail)

No enhanced diagnostics

o

comp®R-o

m

o

369 Motor Protection Learning CD TRCD-369-C-S-1

Accessories for the 369 \\

Multilink Ethernet Switch ML2400-F-HI-HI-A2-A2-A6-G1

Remote RTD Module RRTD

Viewpoint Maintenance VPM-1

Viewpoint Monitoring VP-1
Visit www.GEMultilin.com/369 to: \
—View Guideform Specifications
—Download the instruction manual

—Review applications notes and support docurr]gnts
—Buy a 369 online

Q
&
&

L 4
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GE Multilin® Section
Protection and Control
269Plus Motor Protection System

Integrated protection and control for medium sized AC motors

Key Benefits

—Enhanced Thermal Model including current unbalance and RTD
biasing

—Temperature monitoring with programmable RTD inputs for
Stator, Bearing and Ambient temperature protection

—Reduce troubleshooting time and maintenance costs - motor
running and learned data, last trip data

—Simplify testing - Built in simulation features

—Cost Effective Access to information through standard RS485
serial ports using Modbus RTU

—Field upgradable settings and firmware

—Installation flexibility - Remote display and drawout case options

Applications
—Medium size motors

Features

Protection and Control

—Thermal model biased with RTD and negative sequence current
feedback

—Stator winding & bearing overtemperature

—Motor multiple starts

—8 standard overload curves

—User defined overload FlexCurve™

—Undercurrent for load loss

mable analog output

Software

te of the art software for configuration and commissioning
ultilin® products

—Locked rotor ocument and software archiving toolset to ensure reference
—Rapid trip/mechanical jam material and device utilities are up-to-date
—Unbalance/single phasing —EnerVista® Integrator providing easy integration of data in the
—Short circuit \ 269 Plus into new or existing monitoring and control systems

—Ground fault

—Phase reversal (meter option)

—Variable lock-out time

—Latched main trip relay, alarm rela .
prelay y Ordering

—2 auxiliary relays .
—Emergency restart capability 269PLUS ok x x %

_Pre_tr]p alarm qunings \ 269PLUS | 269 Plus motor management relay®
. . d . sV Standard version
MOI’]ItOI’Ing an Meterlng D/0 Drawout version
—Current & Thermal COpOCity met: Phase CT* Ground CT (required for D/O only)
1 5 2000:1
—Data Logger 2 5 5
—Learned & Statistical Data ; 1 oot
_Opt]ono | VOItGg e, power Relay fail safe code* (required for D/O only)
Trip Alarm Auxl Aux 2
1 Fs NFS NFS Fs
2 NFS Fs NFS Fs
‘ 3 Fs FS NFS FS
P 4 NFS NFS Fs Fs
5 Fs NFS Fs FS
Multinet-FE 6 NFS FS FS FS
7 Fs Fs Fs Fs
VP-1 8 NFS NFS NFS FS
D485-C Relay contact arrangement (required for D/O only)
Alarm Auxl Aux2
P485-C 1 NO. NO. NO.
2 N.O. N.O. N.C.
3 N.O. N.C. N.O.
. . . 4 N.O. N.C. N.C.
Visit wiiw.GEMultilin.com/269Plus to: 5 NC. NO. NO.
—Vi eform Specificati 5 Ne v S
pecifications 7 N.C. N.C. N.O.
—Do he instruction manual 8 NE NE C
A . 100P 100 Ohm platinum RTD
pplications notes and support documents 10C 10 Ohm copper RTD
H 100N 100 Ohm nickel RTD
—Buy d 269Plus online 120N 120 Ohm nickel RTD
HI 80 - 300 VDC/65 - 265 VAC control power
Lo 20 - 60 VDC/20 - 48 VAC control power
Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin®
Protection and Control

239 Motor Protection System

Section 18

Motor protection and management for small to medium size motors

Key Benefits

—Enhanced Motor Overload Protection with Thermal Modeling
—Simple configuration and system monitoring using EnerVista®

239 Setup software

—Reduced cost and commissioning time with Protection, Monitoring,

and Control in a single device

—Scalable protection with optional RTD inputs and advanced Motor

Protection elements

—Simplified testing and commissioning with built in simulation

features

—Field upgradable firmware and relay options
—Easy access to system and relay information using Modbus RTU

Applications

—Multiple groups of protection settings allows flexible protection

for flexible systems
—Small to Medium sized three phase AC induction and
synchronous motors

—Pumps, conveyors, compressors, fans, etc.

Features

—40 Cha r it display for easy viewing of settings and

Protection and Control
—Thermal Overload (15 selectable curves) - Trip and alarm,
immediate current overload alarm
—Phase short circuit
—Mechanical jam
—Thermal memory lockout
—Single-Phasing /Current unbalance
—Ground fault - trip and alarm
—Overtemperature: via thermistor or optional RTD inputs
—Undercurrent
—Breaker Failure
—Trip/alarm/auxiliary/service outputs
—Multi-speed motor protection

—Motor start supervision

Communications

—RS485 Serial Communications
—Modbus RTU protocol
Monitoring and Metering

—Fault diagnosis

—Status/current/temperature displ@

—Trending

—Trip record, last 5
—Process control

—Optional analog outp@

Visit www.GEMultilin.comg239 to:

—View Guidefor|

O

Modifications
MOD601:
MOD602:
MOD603:
MOD605:
MOD613:
MOD614:
MOD615:
MOD616:

actual galu
—6 Mot d relay status LED's
—M prégramming keys to allow easy access to system
u relay settings
r Software

e
tate of the art software for configuration and commissioning

GE Multilin® products
\ ocument and software archiving toolset to ensure reference

material and device utilities are up-to-date
—EnerVista® Integrator providing easy integration of data in the
239 into new or existing monitoring and control systems

4©rde
3 * *
9 | Basic unit
\ RTD 3 RTDs: stator/bearing; programmable type: platinum, nickel, copper
AN Single isolated, analog output: 0 - 1, 0 - 20, 4 - 20 mA

Programmable output parameters: thermal capacity, % full load,
phase current, RTD1, RTD2, RTD3 temperature
H Harsh enviornment conformal coating

240 VAC switch inputs - allows the use of external 240 VAC supply to power switch inputs

24 - 48 VDC switch inputs - allows the use of external 24 - 48 VDC supply to power switch inputs
ESD relay - converts AUX 2 relay into an emergency shutdown relay

Removable rear terminals - allows terminals 13 - 58 to be unplugged from the 239

240 VAC VT input

VT primary setpoint up to 7200 V and variable overload curve setting

VT primary setpoint up to 7200 V and backspin timer

239 with remote display

—Download uction manual Accessories for the 239
—Review g notes and support Viewpoint Monitoring VP-1
docum ‘ 50:0.025 Ground CT HGF3
239 online Multinet® Serial to Ethernet converter Multinet-FE
2.25" Shallow Mount Collar 1009-0068
BuylLog® Catalog www.gemultilin.com Rev. 1/08
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GE Multilin® Section

Protection and Control
MM300™ Motor Management System

Integrated automation and protection for low voltage motors

Key Benefits

—Full-featured protection for low voltage AC motors

—Advanced automation capabilities for providing customized
protection and integrated process control

—Advanced FlexLogic™ reduces requirement for local PLC's

—Reduced installation space requirements through integration
of multiple devices including protection, control functions,
pushbuttons, status LEDs and communication interfaces

—Application flexibility with multiple I/0 options and programmable
logic options (FlexLogic™)

—Enhanced troubleshooting tools including sequence of event
records and waveform capture

—Powerful communications including Serial, Ethernet, Profibus, and
DeviceNet protocols

—Small form factor and remote display options designed to fit in

MCC buckets
Applications .
—Low Voltage three phase AC motors X )
—MCC or stand alone panel mount applications entRgcorder - Up to 256 time tagged events with
—Reversing and Reduced Voltage applications 1 olution ) '
dvanced device health diagnostics

—Motor applications requiring advanced Automation or Control

such as conveyor systems or well recovery pumps C unications _
_IEC or NEMA class motors tworking Interfaces - Two Wire RS485, RJ45 Ethernet

Multiple Protocols (Modbus RTU , Modbus TCP/IP, Profibus,
Features Devicenet)
Protection and Control —Programming Ports - USB, RS485 '
—Enhanced Thermal Modeling \ —Network Time Protocol (when ordered with Ethernet)

User Interface

—Mechanical Jam / Stalled Rotor .

_Undercurrent —Control panel with 12 status LED’s, Motor Control and

—Underpower @ function keys

_ Acceleration Time O —Color HMI Display featuring a full color graphical display,

—Current Unbalance S Motor and system status LED'’s, USB programming port and

_Ground Fault \ motor control keys.

—Sensitive Ground Fault EnerVista® Software _ ) o

_Phase Overvoltage / Undervolta —State of_the art software for configuration and commissioning

—Auxiliary Undervoltage GE Multilin® products . , o

_Phase Reversdl —Graphical Logic Designer and Logic Monitor to simplify

_VT Fuse Failure O designing and testing procedures

_Thermistor @ —Document and software archiving toolset to ensure reference
material and device utilities are up-to-date

—RTD Overtemperat:
Automation
—Programmabl ption

—Programmable inputs'and outputs

—Undervoltage Auto-restart

Monitoring and Metering

—Meteting - current, voltage, power, energy, frequency, RTD,
Thermistor

—0s hy - analog values at 32 samples/cycle and digital

N

Publications and Reference: See Section 22 for a
complete list of additional product-related publications

Rev. 1/08 www.gemultilin.com BuylLog® Catalog
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GE Multilin® Section 18
Protection and Control
MM300™ Motor Management System

Ordering
Base I/O Expansion | Expansion
Module 1 Module 2
MM300 * * * * * * * * * * * Description
Control Panel X None
B Basic Control Panel, no USB .
G Graphical Control Panel inc USB
Language E English (Standard)
C Chinese
Power Supply H High (60-300 vac/80-250vdc) (Standard)
Communication S RS485 Modbus RTU (Standard)
D RS485 + DeviceNet Slave + 10/100 Modbus TCP
P RS485 + Profibus DP Slave + 10/100 Modbus TCP
Options S Standard Control and Event Recorder
1 + Undervoltage Auto-restart
2 + Waveform Capture, Data Logger
3 + FlexLogic
1/0 Modules X X X X None
| | 3 Phase Current + Thermal O/L, Under Current, Siagle der Power
B 3 Phase Voltage Metering + 3 Phase Under P, r / Over Voltage, Phase reversal
G G G 3 x RTD : 100PT, 120NI, 100NI - max 2
C C C C C 2 % 10A Relay Form A and 6 x Digital Input 6 ac/ (Standard) - max 5
D D D D 4 x 10A Relay Form C - max 4
Accessories for the MM300
Multilink Ethernet Switch ML2400-F-HI-HI-A2-A2-A6-G1
Viewpoint Engineer VPE-1
Viewpoint Maintenance VPM-1
Viewpoint Monitoring VP-1
Visit www.GEMultilin.com/MM300™ to: @

—View Guideform specifications
—Download the instruction manual
—Review applications Notes and support documents

—Buy a MM300™ online
—View the MM300™ brochure
0\< ,

O
Q>®

L 4
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GE Multilin®
Protection and Control
MM2 Motor Protection System

Integrated process, control, and protection for low voltage motors

Key Benefits

—Full featured protection for low voltage AC motors

—Advanced automation capabilities providing customized
protection and integrated automation control

—Cost effective solution - Low cost modular design

—Small footprint and compact design - With or without display, fits
into standard MCC buckets

—Preconfigured logic for all standard motor starter types,
EnerVista® compatible

—Integrated motor control pushbuttons

—Remote monitoring via serial communications, Modbus RTU

—Easy installation and integration - Panel mount option

—Reduced number of devices - Replaces bi-metal overload
elements, integrates timers, relays, meters, switches, indicators

Applications

—Motor protection and management system for low voltage
AC motors
—Specifically designed for Motor Control Center applications

Features

Protection and Control
—Motor Thermal Model
—Single phase / Current unbalance

—Contactor failure @
—Locked/stalled rotor

—Ground fault

—Undervoltage, Overvoltage \

—Overtemperature

—Acceleration Trip

—Thermistor Protection

—Starts per Hour / Time Between Starts
—Undercurrent and underpower L 4
—Configurable motor start controller \
—Undervoltage auto restart

Monitoring and Metering

—Motor operational parameters ical data
—Process data

—Phase and ground current, po rgy, voltage
—Status of relay inputs

—Trip record and prestrip S
—Motor statisticaldnfo I
User Interface

—40 Charact

buttons and programming keypad
—11 Motor and Rela tus LED's

—RS485 ModBus™ , 1200 - 19,200 bps

EnerVista® Software

—Stategof the art software for configuration and commissioning

| and device utilities are up-to-date
erVista® Integrator providing easy integration of data in the
2 into new or existing monitoring and control systems

Section

Publications and Reference: See Section 22 for a
complete list of additional product-related publications

Rev. 1/08 www.gemultilin.com
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GE Multilin®
Protection and Control
MM2 Motor Protection System

Motor Protection

Section 18

Standard
Overload (49/51)
phase unbalance (46)
welded/open contactor

Option 1 Adds
Undervoltage auto restart
diagnostics

Protection and Control

Option 2 Adds
Ground fault (50G/51G), rapid trip
locked/stalled rotor (48)
overtemperature thermistor
undercurrent/underpower (37
overvoltage (59)/undervolt

o'

Inputs 4 Control 8 Programmable 2 Control
2 Programmable 1 Analog Thermistor input
Single-phase voltage,input W and kWh
Relays Contactor control (A) Auxiliary 1 and 2 Contactor control (B)
Mounting Configurations Chassis mount Chassis mount Chassis mount
panel mount with display available when bothgptions ‘@re ordered
Ordering
MMZ * * *x %
MM2 | Basic unit \
PD Panel mount with display *
C Chassis mount (black box)
1 Option 1 Process control, 10 process inputs, undervoltage aufo'restart,
diagnostics
2 Option 2 Enhanced protection, power (kW), thermi d
control, and 2 process inputs
120  Control voltage 120 VAC
240  Control voltage 240 VAC
Note:*Only Available when both options are ordered. \
Modifications
MOD601: 240 VAC switch inputs - allows the use of external 240 VAC supply Owier switch inputs
MOD602: %‘bﬁté’g VDC switch inputs - allows the use of external 24 -"48; upply to power switch
MOD603: ESD relay - converts AUX 2 relay into an emergency shutdown r
MOD605: Removable rear terminals - allows terminals 13 488 to beunplugged from the MM2
MOD610: Conformal coating
MOD613: 240 VAC VT input
MOD614: VT primary setpoint up to 7200 V and varigble ad curve setting
MOD615: VT primary setpoint up to 7200 V and backspiftim
MOD616: MM2 with remote display
Accessories for the M
Viewpoint Monitoring VP,
50:0.025 Ground CT 3
5 A Phase CT
1 A Phase CT
L 4
in.com/MM2 to
cifications
ction manual
ns notes and support documents
online
Rev. 1/08
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GE Multilin®
Protection and Control

Section

SPM Synchronous Motor Protection System

Starting protection, synchronization and control for synchronous motors

Key Benefits

—Complete asset monitoring - Field Winding temperature and
statistical data

—Improve uptime of auxiliary equipment - Through 1/0 monitoring

—Access to information - RS485 Communications port and Modbus
RTU Protocol

Applications

—Starting, synchronizing and protection of collector-ring or
brushless-type synchronous motors

Features

Protection and Control

—Field application

—DC field current loss, exciter current loss, DC field voltage check
—PF regulation, reluctance torque synchronizing

—Protects motor during start up and in the event of asynchronous

operation
—Squirrel cage winding overheating protection
—Automatic phase rotation correction
—Auto-loading and incomplete sequence
—Regulator tuning mode

—Motor restart protection

Monitoring and Metering

—AC Current

—Exciter field resistance 0\

—True RMS metering with DFT filtering
—Motor power factor
—Motor run time

—Optional power factor regulator with adjustable setti
—Power factor & pull out protection (Optional)
—Speed dependent squirrel cage overload protecti
—DC excitor amps and voltage

—Record of trips

Ordering
SPM * *
SPM | ;s rd starting and protection relay
PF wit board
PF: power factor regulation option
on motors with proportional SCR exciter.
recommended for brushless applications)
arsh environment conformal coating
Accessories fofithe SPM
200A DC Calibration Module PG2SPM
alibration Module PG4SPM
ackage MPSPM
onitoring VP-1

{
Fe inued)
In ce
4

cter backlit display for easy viewing of settings and
ctual values
ction keys allow programming of settings and viewing of
easured values
mmunications
—RS485 Serial Communications
—Modbus RTU protocol
—Optional Ethernet communications using Multinet® Serial to
Ethernet converter
EnerVista® Software
—State of the art software for configuration and commissioning
GE Multilin® products
—Document and software archiving toolset to ensure reference
material and device utilities are up-to-date
—EnerVista® Integrator providing easy integration of data in the
SPM into new or existing monitoring and control systems

Visit www.GEMultilin.com/SPM to:

—View Guideform specifications

—Download the instruction manual

—Review applications notes and support documents
—Buy an SPM online

Publications and Reference: See Section 22 for a
complete list of additional product-related publications

Rev. 1/08
Prices and data subject
to change without notice
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GE Multilin® Section 18
Protection and Control
Specialized Protection and Control

C60 page 18-95
Breaker Monitoring and Control for Substation Automation

The C60 Breaker Protection System provides a complete integrated package for the
protection, control, and monitoring of circuit breakers. The C60 supports multi-breaker
busbar configurations including breaker-and-ahalf and ring bus arrangements.

C30 page 18-97
Substation hardened programmable logic controller

The C30 Controller System is a programmable logic controller for performing substation
or bay automation that can also be used for expanding the I/0 capability of protection
devices and replacing Sequence of Event (SOE) recorders. The C30 provides fast deter-
ministic execution of programmable logic with I/0 capabilities far above an average
protection relay

N60 page 18599

Load shedding, remedial action and special protection schemes
The N60 Network Stability and Synchrophasor Measurement System is a flexible device
intended for the development of load shedding, remedial action, special protecti

schemes and wide area monitoring and control

C70

Capacitor bank protection and control system

The C70 is an integrated protection, control, and monitoring devicesfe
banks. The C70 provides both the bank and system protection s e
capacitor bank protection.

Three-phase and ground voltage protection relay
The MIV II, a member of the M Il Family of protection r s voltage and
frequency protection for a wide range of opplic@ion

MIV I \ page 18-103
p e

MIN Il page 18-104

Complete numerical ground directional protectio
The MIN II, a member of the M Il Family o@ relays provides directional

protection on distributed networks.

RRTD page 18-105

Remote temperature monitorin 's
The remote RTD Module additional RTD temperature metering capabilities for
the 369 Motor Protectio

DDFR page 18-106
Distributed Digital Fault Recorder

The DDFR™ is a Rower System Fault Recorder that collects, archives and manages
Disturbance [t information that is recorded by microprocessor based protective
relays distribu ughout your local power system.

7 BuyLog® Catalog www.gemultilin.com Rev. 1/08
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GE Multilin®
Protection and Control
C60 Breaker Protection System

Breaker monitoring and control for substation and industrial automation

Key Benefits

—Complete breaker control, monitoring and integration in a
single platform

—Reduced wiring through the use of high-speed peer-to-peer
communication for accepting Trip and Close commands from
other relays

—Advanced automation capabilities for providing customized
protection and control solutions

—Reduced installation space requirements through integration of
multiple devices including protection, control functions, push-
buttons, status LEDS, and communication interfaces

—Modular hardware architecture allows for flexibility in device
configurations to cover most breaker applications

—Advanced fault and disturbance recording, including internal
relay operating signals thus eliminating the need for external
recording devices

—Simplified system integration with communications supporting
serial and Ethernet interfaces and multiple protocols

—Embedded IEC61850 Protocol

Applications

—Stand-alone breaker monitoring and control
—Multiple breaker configuration control including
Breaker-and-a- Half and Ring Bus

—Automatic Bus Transfer scheme using a single device

—As part of a distributed bay controller

Features

Protection and Control

—Breaker failure

—Synchronism check

—Autorecloser

—Phase and Auxiliary undervoltage @
—Neutral and Auxiliary overvoltage \
—Phase, ground and neutral overcurr
—Sensitive directional power

—Dual breaker control
Communication

—Networking interfaces - 100@ Optic Ethernet, RS485,

RS232, RS422,G.703,C3
P 3.0 Level 2, Modbus RTU,

—Multiple Protocols 4lEC6 ,
Modbus TCP/IP, JEC6 - , Ethernet Global Data (EGD)
—Direct1/O-s , high-speed exchange of data between URs

ip I/0 Extension applications

N

Section

and Metering

it
Metening - current, voltage, power, energy, frequency
scillography - analog and digital parameters at

amples/cycle
eaker monitoring - accumulated wear and operation
time, number of operations, breaker flashover and trip
coil monitoring
—Event Recorder - 1024 time tagged events with 0.5ms scan of
digital inputs
—Data Logger - 16 channels with sampling rate up to
1 sample/cycle
—Fault Locator
—Advanced relay health diagnostics
—Setting Security Audit Trail for tracking changes to
C60 configuration
User Interfaces and Programming
—State of the art software for configuration and commissioning
GE Multilin® products
—Graphical Logic Designer and Logic Monitor to simplify
designing and testing procedures
—Document and software archiving toolset to ensure reference
material and device utilities are up-to-date

Publications and Reference: See Section 22 for a
complete list of additional product-related publications

Rev. 1/08
Prices and data subject
to change without notice
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GE Multilin®
Protection and Control

C60 Breaker Protection System
Ordering

CBO -* **_H * * _ Fxx_ H¥*_ M**_pr* _ [Jrr_\\J**
C60 - * Kk _ v F * F**_ H**_ M** #**
Base Unit ce0 |
CPU E
G
H
J
K
N
Software Options 00
01
03
04
Mount H
A
v
B
User Interface ©
P
D
G
R
S]
F
Power Supply H
H RH
L
CT/VT DSP 8L 8L
8M 8M
8N 8N
8R 8R
Digital I/0 XX XX XX XX XX

Transducer I/0 5A 5A 5A 5A

Inter-Relay Communications

Accessories for the C60
UR Applications | Learning CD
Multilink Ethernet Switch
Viewpoint Engineer

Viewpoint Maintenance
Viewpoint Monitoring IEC61850

Visit www.GEMultilin.com/C60 to:
—View Guideform specificdtions

—Review ap
—Buy a CeQo

Section 18

For Full Sized Horizontal Mount

For Reduced Size Vertical Mount

Base Unit

RS485 + RS485 (IEC61850 option not available)

RS485 + Multi-mode ST 10BaseF

RS485 + Multi-mode ST Redundant 10BaseF

RS485 + Multi-mode ST 100BaseFX .
RS485 + Multi-mode ST Redundant 100BaseFX

RS485 + 10/100BaseT

No Software Options

Ethernet Global Data

IEC61850

Ethernet Global Data

Horizontal (19" rack) - Standard

Horizontal (19" rack) - Harsh Chemical Environment Option

Vertical (3/4 size) - Standard

Vertical (3/4 size) - Harsh Chemical Environment Option
English (Horizontal)

English with additional 4 small and 12 large programmable
French
French with additional 4 small and 12 large program
Russian

Russian with additional 4 small and 12 large pfogr
English (Vertical)

125/ 250V AC/DC

125/250 V AC/DC with redundant 125/250
24 - 48V (DC only)
Standard 4CT/4VT w/ enhanced diag
Sensitive Ground 4CT/4VT w/
Standard 8CT w/ enhanced
Sensitive Ground 8CT w/ enha
No module

ble pushbuttons

wer supply

8 Form-C Outputs
16 Digital Inputs
4 Form-C Outp
8 Fast Form-C Oi
4 Form-C §
optVoltage) & 2 Form-C Outputs, 8 Digital Inputs
pt Voltage) & 4 Form-C Outputs, 4 Digital Inputs

-A (No Monitoring) & 4 Form-C Outputs, 4 Digital Inputs
-A (No Monitoring) Outputs, 8 Digital Inputs

-A (No Monitoring) Outputs, 4 Digital Inputs

puts, 4 dcmA Outputs

Inputs, 4 dcmA Outputs
dcmA Inputs, 4 RTD Inputs
cmA Inputs
20 nm, multi-mode, LED, 1 Channel
1300 nm, multi-mode, LED, 1 Channel
1300 nm, single-mode, ELED, 1 Channel
820 nm, multi-mode, LED, 2 Channels
1300 nm, multi-mode, LED, 2 Channels
1300 nm, single-mode, ELED, 2 Channels
G.703, 2 Channels
RS422, 2 Channels
IEEE C37.94, 820 nm, multimode, LED, 2 Channel
|IEEE C37.94, 1300nm, singlemode, ELED, 2 channel
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GE Multilin®
Protection and Control
C30 Controller System

Substation hardened programmable logic controller

Key Benefits

—Powerful and deterministic programmable logic suitable for cre-
ating most customized automated substation control solutions

—Reduced bay or station wiring through the use of high-speed
peer-to-peer communication for sending and accepting control
commands from other relays

—Modular hardware architecture allowing for flexibility in the I/O
configuration to support most bay management applications

—Advanced Sequence of Events and disturbance recording provid-
ing accurate logging of station events thus eliminating the need
for external recording devices

—Simplified system integration and access to information through
the use of multiple communication options and protocols not
found in industrial grade PLCs

—Embedded IEC61850 Protocol

Applications

—Bay control and substation automation

Section

—Programmable Logic Control Fe
—UR 1/0 expansion

—Sequence of Events (SOE) recorder replacement St the art software for configuration and commissioning
E Multilin® products

Features phical Logic Designer and Logic Monitor to simplify design-

Protection and Control g and testing procedures

—Programmable logic, timers, counters Document and software archiving toolset to ensure reference

—Distributed logic, remote I/0 expansion material and device utilities are up-to-date

—User-definable protection elements —EnerVista® Integrator providing easy integration of data in the

—Up to 96 digital input and 64 digital outputs C30 into new or existing monitoring and control systems

—Transducer 1/0s (RTD, dcmA)

Communication

—Networking interfaces - 100Mbit Fiber Optic Ethe Q R
RS232,RS422,G.703,C37.94

—Multiple Protocols - [EC61850, DNP 39 Lev Madbus RTU,

Modbus TCP/IP, IEC60870-5-104, Eth obal Data (EGD)
—Direct I/0 - secure, high-speed xc% ta between URs
si

S485,

for Direct Transfer Trip and 1/0 i plications
Monitoring and Metering
—Oscillography - analog and digital pdrameters at 64
samples/cycle

—Event Recorder - 1024 ti ed events with 0.5ms scan of
digital inputs
—Data Logger - 1 N sampling rate up to

th diegnostics
i il for tracking changes to C30

configuration

N

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin®
Protection and Control
C30 Controller System

Ordering
C30-* **-H * * - F**_ H**_ M** _ prr_**_\\J**
30 |
CPU E}
G
H
J
K
L
M
N
Software Options 00
01
03
04
Mount/Coating H
A
v
B
User Interface K
L
M
N
Q
T
V)
v
F
Power Supply H
H RH
L
Digital I/0 XX XX XX XX XX XX

Transducer I/O 5A 5A 5A 5A 5A

Inter-Relay Communications

Accessories for the

Multilink Ethernet Switch L2400-F-HI-HI-A2-A2-A6-G1

Viewpoint Engineer VPE-1
Viewpoint Maintenance VPM-1
Viewpoint Monitoring IEC61850 L 4 VP-1-61850

Ordering Note: To

Section 18

For Full Sized Horizontal Mount
Base Unit

RS485 + RS485

RS485 + Multi-mode ST 10BaseF
RS485 + Mutli-mode ST Redundant 10BaseF

RS485 + Multi-mode ST 100BaseFX

RS485 + Multi-mode ST Redundant 100BaseFX .
RS485 + Single-mode SC 100BaseFX

RS485 + Single-mode SC Redundant 100BasefFX

RS485 + 10/100 BaseT

No Software Options

Ethernet Global Data

IEC61850

Ethernet Global Data (EGD) + IEC61850

Horizontal (19" rack) - Standard

Horizontal (19" rack) - Harsh Chemical Environment Option

Vertical (3/4 size) - Standard

Vertical (3/4 size) - Harsh Chemical Environment Option
Enhanced English Front Panel

Enhanced English Front Panel with User-Programma
Enhanced French Front Panel

Enhanced French Front Panel with User-Progra
Enhanced Russian Front Panel

Enhanced Russian Front Panel with User-Pro
Enhanced Chinese Front Panel

Enhanced Chinese Front Panel with User-

125/ 250V AC/DC
125/250 V AC/DC with redun:
24- 48V (DC only)
No module

Outputs

8 Form-A (No Monit
2 Form-A (Voltage,

2 Form-C Outputs, 8 Digital Inputs
) & 4 Form-C Outputs, 4 Digital Inputs

opt Current) Outputs, 8 Digital Inputs
opt Current) Outputs, 4 Digital Inputs

m-A (No Monitoring) & 4 Form-C Outputs, 4 Digital Inputs
-A (No Monitoring) Outputs, 8 Digital Inputs

rm-A (No Monitoring) Outputs, 4 Digital Inputs

cmA Inputs, 4 dcmA Outputs

RTD Inputs

4 RTD Inputs, 4 demA Outputs

4 dcmaA Inputs, 4 RTD Inputs

8 dcmA Inputs

C37.945M, 1300nm single-mode, ELED, 1 channel single-mode
C37.945M, 1300nm single-mode, ELED, 2 channel single-mode
820 nm, multi-mode, LED, 1 Channel

1300 nm, multi-mode, LED, 1 Channel

1300 nm, single-mode, ELED, 1 Channel

820 nm, multi-mode, LED, 2 Channels

1300 nm, multi-mode, LED, 2 Channels

1300 nm, single-mode, ELED, 2 Channels

G.703, 1 Channel

G.703, 2 Channels

RS422, 1 Channel

RS422, 2 Channels

IEEE C37.94, 820 nm, multimode, LED, 1 Channel

|EEE C37.94, 820 nm, multimode, LED, 2 Channels

Visit www.GEMultilin.com/C30 to:

—View Guideform specifications

—Download the instruction manual

—Review applications notes and support documents
—Buy a C30 online

—View the UR Family brochure

t options available for the C30, or to order the UR Classic Front Panel, please visit our online store for more details.
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GE Multilin® Section
Protection and Control

N60 Network Stability and Synchrophasor Measurement System O

Load shedding, remedial action, special protection schemes and synchrophasors

Key Differentiators O

—Scalable Synchrophasor measurements with up to 4 PMUs per
IED reducing Synchrophasor cost by up to 75%

—PMU and network protection combined in one platform
simplifying installation and application implementation

—Exceeds the latest IEEE C37.118 standard for Synchrophasor
measurement devices with a Total Vector Error less than 1 %

—Uninterrupted Synchrophasor measurements during fault and
disturbances providing highly reliable capture of data for critical
control functions and post-mortem analysis

—Real time access to remote analog data providing for advanced
wide area applications and enhanced system security

—Extended on-board Phasor data storage (25 MB) for historical
recorded

—Simplified system integration with direct connection to
JungleMUX SONET, TN1U SDH and TN1Ue SDH networks

—Hi-speed digital and analog peer-to-peer communications
providing early detection & fast automated response to power
system events

—Integrated control functions, latching outputs, and programmable
pushbuttons allow for replacing mechanical switches and
external device, and reducing wiring and commissioning costs

—Built on protection hardened and industry accepted Universal
Relay platform

phasor streaming over Ethernet - rates from 1 to 60
asors/sec
ct 1/0 for exchange of binary and analog data with N60
cated locally or wide areas apart
IEC61850 enabled including Analog GOOSE
—N60 to N60 communications using direct fiber or through
multiplexers using G.703, RS422, or C37.94 interfaces
Monitoring and Metering
—Synchrophasor Recording - 25MB memory with multiple

Applications

—Decrease blackouts by identifying network instabiliti
taking fast preventative action

—Increase utilization of existing investments by id

transfer capability on existing lines recording and triggering options
—Compliments existing protection and controlby's power —Metering - current, voltage, power, energy frequency
and utilization information with existing systems to enhance —Data Logger - Up to 16 channels with sampling rate up to 1
system security ¢ sample/cycle
—Facilitate contingency planning thro@ ous —Setting Security Audit Trail for tracking changes to N60
Synchrophasor data collection and mortém analysis configuration
—Provides enhanced state estimatjon. for SEADA to optimize EnerVista® Software
system wide load shedding andsemedighaction schemes —Document and software archiving toolset to ensure reference
—Mitigate system critical conditions sdeh as power system material and device utilities are up-to-date
dampening and loss of synchroni rough the use of —Easy to use setup software to streamline the configuration
enhanced automated c@reduce outages process
Features —Graphical Logic Designer and Logic Monitor to simplify

designing and testing procedures

ency, and rate of change of
—Out-of-step trippin d power swing blocking

—Synchrocheck

—Overvoltage, undervoltage

—FlexMath for performing automated network control for
ications such as automatic load shedding, power balancing
ial action schemes

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin® Section 18
Protection and Control
N60 Network Stability and Synchrophasor Measurement System

Ordering
N60- *OH o*ox Fx*  H¥*  M** prx U** W/X**  For Full Sized Horizontal Mount
Base Unit N60 Base Unit
CPU RS485 & RS485 (IEC61850 option not available)

RS485 + Multi-mode ST 10BaseF

RS485 + Mutli-mode ST Redundant 10BaseF
RS485 + Multi-mode ST 100BaseFX

RS485 + Multi-mode ST Redundant 100BaseFX
RS485 + 10/100 BaseT

Software Options 00 No Software Options
03 IEC61850
06 1 Phasor Measurement Units (PMU)

07 1 Phasor Measurement Units (PMU) + IEC61850
14 2 Phasor Measurement Units (PMU)
15 2 Phasor Measurement Units (PMU) + IEC61850
16 4 Phasor Measurement Units (PMU)
17 4 Phasor Measurement Units (PMU) + IEC61850

ZRCTITO Mem *

Mount H Horizontal (19" rack) - Standard
A Horizontal (19" rack) - Harsh Chemical Environment @ption
User Interface C English
P English with additional 4 small and 12 large programm uttons
D French
G French with additional 4 small and 12 large pr pushbuttons
A Chinese
B Chinese with additional 4 small and 12 large p mmable pushbuttons
R Russian
S Russian with additional 4 small and 1 g able pushbuttons
Power Supply H 125/250 V AC/DC
L 24 - 48V (DC only)
CT/VT DSP  Required for PMU Option 8L 8L Standard 4CT/4VT w/ enhan nost
Required for PMU Option 8N 8N Standard 8CT w/ enhanced di
Digital I/0 XX XX XX XXX No Module
67 67 67 67 67 67 8 Form-A (No Monitorj
6A 6A 6A  6A 6A  6A 2 Form-A (Voltage w, Form-C Outputs, 8 Digital Inputs
68 6B 6B 6B 6B 65 2 Form-A (Voltage w/ 0] rm-C Outputs, 4 Digital Inputs
6C 6C 6C  6C 6C 6C 8 Form-C Outputs,
6D 6D 6D 6D 6D 6D 16 Digital Inputs
6E 6E 6E 6E 6E  6E 4 Form-C Outputs,
6F 6F 6F 6F 6F  6F 8 Fast Form-C O
6L 6L 6L 6L 6L 6L 2 Form-A (Curr e) & 2 Form-C Outputs, 8 Digital Inputs
6N 6N 6N 6N 6N 6N 4 Form-A (Curre t Voltage) Outputs, 8 Digital Inputs
6P 6P 6P 6P 6P 6P 6 Form-A ( Voltage) Outputs, 4 Digital Inputs
6R 6R 6R  6R 6R  6R 2 Form-A 2 Form-C Outputs, 8 Digital Inputs
6S 6S 6S 6S 6S  6S ing) & 4 Form-C Outputs, 4 Digital Inputs
6T 6T 6T 6T 6T 6T g) Outputs, 8 Digital Inputs
6U 6U 6U  6U 6U 6U ring) Outputs, 4 Digital Inputs
4D 4D 4D 4D 4D 4D h Auto-Burnish
4L 4L 4L 4L 4L 4L -A (No Monitoring) Latchable Outputs
Transducer 1/0 5A 5A 5A  5A 5A  5A Inputs, 4 dcmA Outputs
5C 5C 5C 5C 5C
5F 5F 5F 5F 5F
Inter-Relay Communications 7Cc 7C B, single-mode, ELED, 1 channel
7H 7H . multi-mode, LED, 2 Channels
71 nm, multi-mode, LED, 2 Channels
7J) 7) 300 nm, single-mode, ELED, 2 Channels
™ML 7 nnel 1 - RS422; Channel 2 - 1300 nm, multi-mode, LED
7R .703, 1 Channel
G.703, 2 Channels
7T RS422, 1 Channel
W RS422, 2 Channels, Single Clock
‘ 73 1550 nm, single-mode, LASER, 2 Channels
6 |EEE C37.94, 820 nm, multimode, LED, 1 Channel
7 77 IEEE C37.94, 820 nm, multimode, LED, 2 Channel
2A C37.945M, 1300 nm Singlemode, ELED, 1 Channel Single mode
2B C37.945M, 1300 nm Singlemode, ELED, 2 Channel Single mode
NV RS422, 2 Channels, Dual ClockV
Accessories for the N60
UR Applications | Learning CD TRCD-URAL-C-S-

Multilink Ethernet Switch
Viewpoint Engineer
Viewpoint Maintenance
Viewpoint Monitoring IEC6185
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GE Multilin®
Protection and Control

C70 Capacitor Bank Protection & Control System

Key Benefits

—Protect capacitor banks of a variety of configurations with
sensitive current and voltage balance protection functions

—Adaptive compensation techniques truly compensation for the
inherent bank unbalance providing sensitive protection

—Flexible Automatic voltage regulation of shunt capacitor banks
along with control supervision

—Custom programmable logics for advanced shunt capacitor bank
controls

—Embedded IEC61850 Protocol - No external protocol converter
required

—Reduced installation space requirements through compact
design - True convergence of protection, metering and control
functions, multiple /0 options programmable pushbuttons and
status LEDS, and communication interfaces

—Reduced relay to relay wiring and associated installation costs
through high-speed inter-relay communications

Applications

—Sensitive protection for grounded, ungrounded single and
parallel capacitor banks and banks with taps, for a variety
of capacitor bank configurations

—Protection, Control, Monitoring and Automation of shunt
capacitor banks of different voltage levels

—Shunt capacitor banks based AVR and Capacitor control

supervision
—Suitable for protecting multiple capacitor banks
—Phase Current Unbalance and Neutral Curgent @
Unbalance protection L 4

—Bank phase overvoltage \
—Negative sequence over voltag

m mes

itching capacitor

—User programmable logics for ¢

—Automatic Voltage Regulator (
and reactive power
citor bank switching

based on time of day, weék and, seasons.
yck for processing commands
ation and local control through

—Capacitor control er
from SCADA, remete
front panel H

—Multiple Protocols - IEC61850, DNP 3.0 Level 2, Modbus RTU,
Modbus TCP/IP‘EC60870-5-104, Ethernet Global Data (EGD)
/O - secure, high-speed exchange of data between URs
t Transfer Trip and I/0 Extension applications

Features

Protection and Control
—Voltage differential protection
—Compensated Bank Neutral Voltage Unbala

Section

OO

and Metering
- current, voltage, power, energy, frequency
scillography - analog and digital parameters at 64
samples/cycle
ent Recorder - 1024 time tagged events with 0.5ms scan of

digital inputs

—Data Logger - 16 channels with sampling rate up to 1
sample/cycle

—Advanced relay health diagnostics

—Setting Security Audit Trail for tracking changes to C70
configuration

EnerVista® Software

—State of the art software for configuration and commissioning
GE Multilin® products

—Graphical Logic Designer and Logic Monitor to simplify
designing and testing procedures

—Document and software archiving toolset to ensure reference
material and device utilities are up-to-date

—EnerVista® Integrator providing easy integration of data in the
C70 into new or existing monitoring and control systems

Publications and Reference: See Section 22 for a
complete list of additional product-related publications

Rev. 1/08
Prices and data subject
to change without notice
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GE Multilin® Section 18
Protection and Control
C70 Capacitor Bank Protection & Control System

Ordering

C70 - * 00 - * * * - F* - H* - M ** _ p**_ U ** _ W/X ** Forfull sized horizontal mount
Base Unit
RS485 + RS485 (IEC61850 option not available)
RS485 + Multi-mode ST 10BaseF  J
RS485 + Mutli-mode ST Redundant 10BaseF
RS485 + Multi-mode ST 100BaseFX
RS485 + 10/100 BaseT
Software Options 00 None

03 IEC61850

12 Enhanced Capacitor Bank Control (AVR
Time & Date)
13 Enhanced Capacitor Bank Control (A
Time & Date) + [EC61850

Base Unit
CPU

ZCeIoOm—

gcit ntrol Supervision,

@. or Control Supervision,

Mounting / Conformal Coating  H Horizontal (19" rack) - Standard
A Harsh Chemical Environment@ption
User Interface C English
P English + 4 small and 12 ogrammable pushbuttons
Power Supply H 125/250 V AC/DC
L 24 - 48V (DC only)
CT/VT DSP 8L Standard 4CT/4VT, diagnostics

Standard 8CT w/nh diagnostics

iagnostics

. 8V
Digital I/0

Current) & 2 Form-C Outputs, 8 Digital Inputs

pt Current) & 4 Form-C Outputs, 4 Digital Inputs

orm-A (Voltage w/ opt Current) Outputs, 4 Digital Inputs
-C & 4 Fast Form-C Outputs
-A (Current w/ opt Voltage) & 2 Form-C Outputs, 8 Digital Inputs
rm-A (Current w/ opt Voltage) & 4 Form-C Outputs, 4 Digital Inputs
orm-A (Current w/ opt Voltage) Outputs, 8 Digital Inputs
Form-A (Current w/ opt Voltage) Outputs, 4 Digital Inputs
2 Form-A (No Monitoring) & 2 Form-C Outputs, 8 Digital Inputs
2 Form-A (No Monitoring) & 4 Form-C Outputs, 4 Digital Inputs
4 Form-A (No Monitoring) Outputs, 8 Digital Inputs
6 Form-A (No Monitoring) Outputs, 4 Digital Inputs
Transducer I/0 4 dcmA Inputs, 4 dcmA Outputs
Inter-Relay Communications 820 nm, multi-mode, LED, 2 Channels
1300 nm, multi-mode, LED, 2 Channels
G.703, 2 Channels
RS422, 2 Channels
|IEEE C37.94, 820 nm, multimode, LED, 2 Channel

Accessories for the C70 K
TRCD-URA1-C-S-

UR Applications | Learning CD :

Multilink Ethernet Switch ML2400
Viewpoint Engineer VPE-1
Viewpoint Maintenance VPM-1
Viewpoint Monitoring IEC61850  VP&1-61

Ordering Note: To view the latest opti ilable f e C70, or to order the UR Classic Front Panel, please visit our online store for more details.

Visit www.GEMultilin.com/C70 to:

—View Guideform Specifications

—Download the jnstructio®manual

—Review applicatiens notes and support documents
—Buy a C70
—View th

brochure
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GE Multilin®
Protection and Control

Section

MIV Il Directional Power Protection System

Numerical reverse, forward and low forward directional power and loss of field protection relay.

Key Benefits

—Reduce troubleshooting and maintenance cost - event recording,

and analogy/digital oscillography
—Design Flexibility - easy to use programming logic
—Access to information - Modbus™ RTU communications
—Configurable logic, curves, digital I/0s, and LEDs
—Flash memory for field upgrades
—Two settings groups
—Password protection for local operation
—Automatic display of last fault information

—Three models available for voltage, frequency and combined

protection
—AC/DC power supply
—Access via front panel keypad or communication links
—EnerVista® compatible
—lIsolated RS232 port

Applications

—Voltage and/or frequency protection at any voltage in auto-
matic transfer systems, generators, motors, lines and busbars

Features

Protection and Control
—Three-phase over and undervoltage, ground overvoltage

&

—Voltage unbalance, over and underfrequency, with th in
options:

—Four independent time delay phase under/overvaltag ments
complete with two independent fixed time ground voltage

elements
—Four units of frequency protection
—Both voltage protection and two elements of freq

protection

—Circuit Breaker control (open/close)

—Configurable 1/0 x‘

—6 outputs, four configurable, plus tri da

Monitoring and Metering

—24-event record

—Analog/digital oscillography -[24 cyales at 8 samples
per cycle

—Frequency and per-pha e
—Monitoring of the last 5 information from
the display

User Interface

/e

S485 ports using

ModBus® RTU protocol up to 19,200 bps
—EnerVista® software - an industry leading

suite@f software tools that simplifies every aspect

Ordering

MIVIl * 0 *
Mivil

0*00 * 00
Functions
1 Voltage functions
2 Frequency functions
3 Voltage and frequency functions
Voltage range: 10-250 V (all models)
1 Voltage range: 2-60 V (only for MIVII 2000)
E Relay language: English
F Relay language: French
LO Power Supply: 24-48 Vdc (Range: 19~58Vdc)
HI Power Supply: 110-250 Vdc (Range: 88~300Vdc)
Power Supply: 100-230 Vdc (Range: 88~264Vac)

Visit www.GEMultilin.com/MIVII to:

—View Guideform specifications

—Download the instruction manual

—Review applications notes and support documents
—Buy a MIV Il online

—View the MIV Il brochure

Publications and Reference: See Section 22 for a
complete list of additional product-related publications

Rev. 1/08
Prices and data subject
to change without notice
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GE Multilin® Section 18
Protection and Control
MIN Il Ground Protection System

Complete numerical ground directional protection

Key Benefits O

—Reduce troubleshooting and maintenance cost - event recording,
and analogy/digital oscillography

—Design flexibility - Easy to use programming logic

—Access to information - Modbus RTU communications

—Configurable logic, curves, digital I/Os, and LEDs

—Follow technology evolution - Flash memory for product field
upgrade

—Asset monitoring - Breaker health, and breaker failure protection

—Two settings groups

—Password protection for local operation

—Automatic display of last fault information

—AC/DC power supply

—Access via front panel keypad or communication links

—EnerVista® compatible

—lIsolated RS$232 port

Applications

—Directional ground protection at any voltage level
—Backup/auxiliary protection for line schemes
—Component relay for transformers, generators and motors

Features

Protection and Control

—2 ground 10C (high and low) units for grounded systems @
—2 ground TOC (high and low) units for grounded systems
—_2 directional units for grounded systems

—2 directional overcurrent units for Petersen Coil \

—2 directional overcurrent units for isolated ground
—Directional comparison: scheme logic
—4 preconfigured overcurrent curves (ANSI or IEC)

—Configurable breaker failure protection
—Configurable 1/0 ‘\

—b6 outputs: trip, service, 4 auxiliary

Monitoring and Metering

—32-event record, analog/digital oscillogro&& MINIL **0 *E OO0 * 0 O Description

—Ground current metering | 4
—Monitoring of the last 5 trips informatigh fro N Bosic Mode! :
the display L With logic for teleprotection schemes (see Note 1)

ANSI Curves
User Interfaces IEC Curves (see Note 2)

—2x16 character LCD display. Application
—6 LED indicators, 4 configurableli on E Grounded system (In=1 or 5 A)
and color S Isolated ground / Petersen Coil

. Power Supply:
—Front RS$232 and rear ortsgusing LO 24-48 Vdc [Range: 19~58 Vdd)
ModBus™ RTU protocol

00 bps HI 110-250 Vdc (Range: 88~300 Vdc)
—EnerVista® software - anin y leading suite 110-240 Vac (Range: 88~264 Vac)

of software tools that simplifies every aspect of
Working with GE Mu|t]|in®’devices Visit www.GEMultilin.com/MINII to:
—View Guideform Specifications
—Download the instruction manual
—Review applications notes and support documents
—Buy a MIN Il online
—View the MIN Il brochure

- >
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GE Multilin®
Protection and Control
RRTD Remote RTD Module

Remote monitoring of RTDs for metering and protection

The Remote RTD Module provides additional RTD temperature
metering capabilities for the GE Multilin® 369 Motor Protection
System. The module can also operate as a stand-alone temperature
monitoring transducer and can provide overtemperature
protection (I/0).

Key Benefits

—Additional RTD temperature metering for the GE Multilin® 369
—Designed for close mounting to motor (reduces wiring)
—Operates as stand-alone temperature monitoring transducer
—Provides overtemperature protection

—Monitors up to 12 RTDs

—Individually field programmable RTD inputs

—AC/DC universal power supply

Applications

—Stand alone RTD protection for all motors
—Connect to the 369 Motor protection System to provide Remote
RTD protection, as well as additional 1/0

Features

Protection and Control

—RTD Overtemperature
Automation

—Programmable Inputs and Outputs
—Analog Outputs

Monitoring and Metering

—RTD Temperature
Communications

—Networking via RS485 Serial Ports
—Optional Fiber Optic Port
—Modbus RTU Protocol

—Optional Profibus 'S O
EnerVista® Software
ion

—State of the art software for configu
GE Multilin® products
—Document and software archivin
material and device utilities a
—EnerVista® Integrator providin

RRTD into new or existin@

Section

Ordering
RRTD * * * *
RRTD |
HI 50 - 300 VDC/40 - 265 VAC
LO 20 - 60 VDC/20 - 48 VAC
10 Optional input and output
0 No optional input and output
F Optional fiber optic port
0 No optional fiber optic port

Note: The control power (HI or LO) must be specified with all orders.

Accessories for the RRTD
Viewpoint Monitoring VP-1
MULTINET-FE

Multinet® Serial to Ethernet converter

Visit www.GEMultilin.com/RRTD to:

—View Guideform Specifications

—Download the instruction manual

—Review applications notes and support documents
—Buy an RRTD online

Publications and Reference: See Section 22 for a
complete list of additional product-related publications

Rev. 1/08
Prices and data subject
to change without notice
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GE Multilin® Section 18
Protection and Control

DDFR™ Distributed Digital Fault Recorder O

Utilizing the fault recording power you already possess

The GE Multilin® DDFR™ is a Power System Fault Recorder that
collects, archives and manages Disturbance and Fault
information that is recorded by microprocessor based protective
relays distributed throughout your local power system.

Key Benefits

—Provides a permanent detailed record of all substation activity
at a fraction of the cost of installing traditional Digital Fault
Recorders (DFR)

—Eliminates up to one-third of substation wiring needed for
protection, metering and disturbance recording

—Allows for recording of Transfer Trip Signals, Block Signals and
other inter-substation messages that are sent via IEC61850
peer-to-peer messages and not recordable by traditional DFR’s

—Permits recording of internal protection relay operands and
calculations in Sequence of Events (SOE) and Fault records

—Meets requirements of international Fault Recording standards
when used with GE Multilin®s Universal Relay family including
NERC, IEEE, ECAR, & NPCC

Applications

—Substation Distributed Digital Fault Recording

—Component in a larger enterprise wide fault and disturbance
recording system

Features

—Retrieves and Archives Transient Fault Records, Sequence
Event Records, and Disturbance Records recorded in prot
relays distributed across the substation

—Automatically merges Events recorded in protection rel
distributed across the network into a single substati i
Sequence of Event Record &

—Stores months of fault and disturbance record
facilitating local substation analysis

—Effortlessly archives recorded data to a
network location or server for remote invest

Q>®
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GE Multilin®
Protection and Control
DDFR Distributed Digital Fault Recorder

Specifications/Ordering

Section

Meets Standard DFR Requirements Ordering

When used_W|th advanced microprocessor based reloy_s such as B " ” Deserlption

the UR family, the DDFR System meets or exceeds requirements of o | 120-230 VAC /40-250 VBC

International Standards for Digital Fault Recording. HI undant 120-230 VAC / 110-250 VDC
LO ant 24-48 VDC

DDFR Recording Specifications when used with the UR Family

Sequence of Event Records (SOE)

Timestamp Resolution
Time Synchronization

Digital Input Quantity
Data Available

Transient Fault Recording
Sample Rate

Length of Record

Number of Analog Channels
Number of Digital Channels
Data Available

File Format

Trigger

Disturbance Record
Sample Rate

Length of Record

Number of Analog Channels
Data Available

File Format

0.5 ms Digital Inputs, 2.0 ms Protection Elements
IRIG-B, SNTP

96 x number of UR’s

Digital Input Status Changes, Protection Element
Status Changes, Automation Logic Status
Changes, Peer-to-Peer Communication
Messaging (IEC61850)

Up to 64 samples/cycle

Up to 2 sec. @ b4samples/cycle

24 x number of UR's

64 x number of UR;s

V, 1,Vrms, Irms, Hz, W, VA, vars, PF, Harmonics,
Symmetrical Components, Calculated Protection Quantities
(Diff/Rest Current etc.) Digital Status - Contact I/0, Remote
1/0, Virtual 1/0, Protection Element Status

COMTRADE

Configurable

Up to 1 samples/cycle

COMTRADE

DDFR Recording Specifications when used with the S

Sequence of Event Record (SOE)

Timestamp Resolution
Time Synchronization
Digital Input Quantity

Data Available

Transient Fault Recording
Sample Rate

Length of Record

Number of Analog Channels
Data Available

File Format

Trigger

Disturbance Record (75
Sample Rate
Length of Record
Number of Analog Chan
Data Available

File Format

Trigger

L 4

14 ms Digital Inputs and Protection €l
IRIG-B

16 x # of SR750's & SR745"

9 x # of SR469's & $R489's

Digital Input Status e
Protection Element Stat: nges
16 sample: SR469, SR 489,
64 samples/ R74

2sec.-S

1 sec. - SR469, SR48
250 ms{=SR745

8 xnum ays

Up to 1 samples/cycle

to 34 sec. @ 1 samples/cycle

x number of SR750's

V, 1, Vrms, Irms, Hz, W, VA, vars, PF,
COMTRADE

Configurable

Visit www.GEMuItiIin.com/DDFR\
—View Guideform specificatio

—Download the instruction men

—Review applications Notégan port documents
—Buy a DDFR online

&

Up to 120 seconds @ 1 samples/cycle with 8 Analog Channel
16 x number of UR's

V, 1, Vrms, Irms, Hz, W, VA, vars, PF, Harmonics, Symmetrical
Components, Calculated Protection Quantiti

(Diff/Rest Current etc.)

Publications and Reference: See Section 22 for a
complete list of additional product-related publications

Rev. 1/08
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GE Multilin® Section 18
Protection and Control
Single Function Protection Relays

Overcurrent Relays

IFC Time Overcurrent Relay Q

Applications Features
—Feeder, AC machines and transformers —Six inverse time/current operating curves
—Inverse time/current applications —Instantaneous current ranges
. —Extended time curre S

Protection and Contrpl —Target seal-in uaits O’%
—Ground and phase time over and _Instantaneous unit&avai

undercurrent ) —High seismic ¢ ili
—Overload motor protection —Molded drawgut ith clear cover
—10C (optional)
Applications Fea
—Feeder, AC machines and transformers —Si rse time/current operating curves
—Applications where operating time is et'seal-in units available

inverse to operating current aneous units available

— out case

Protection and Control
—Ground and phase time over an

undercurrent
—Overload motor protection
—I10C (optional)
Applications Features
—Feeder circuit ent protection —Self-reset or manual-reset relays
—High-speed,"Aen- ional AC/DC —Mechanical target available

current —Up to three independent units per case

—Molded or drawout case available

Protection dnd ol
—Instan o r and undercurrent

L 4

N

DIAC/DIFC/DSFC Single-Phase Digital Overgusrent®rotection

plications User Interfaces
dustrial and utility power systems —Pickup status LED

—Feeders, transmission lines, —TOC and 10C latched indicators

AC-machines, transformers —Target reset
—Facilities with medium voltage

switchgear Features
50 or 60 Hz —Three models: DIAC, DIFC, DSFC

—Direct/functional replacement of IAC, IFC,

Protection and Control SFC
—Phase or ground overcurrent —Self-powered
—Separate TOC and I0OC protection —Reduced maintenance costs
—Wide pickup setting ranges —Low burden
—16 TOC curve characteristics —Drawout case
—RMS sensing

—Reset characteristic selection
—Manual trip levers

www.gemultilin.com Rev. 1/08

Prices and data subject
to change without notice
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GE Multilin®
Protection and Control

Single Function Protection Relays

Overcurrent Relays

CHC Instantaneous Overcurrent Relay

Section

Application
—Three-phase and ground fault in circuit
breaker failure schemes

Protection and Control
—Three-phase and ground I0C
—Time delay operation

Features

—Electrically separate contacts available
—Drawout case

Application
—Direct trip 10C

Protection and Control

—10C

—Detection of severe close-in f
transmission lines

—Differential motor prote

—Sensitive ground faul te

tures
nit

—Two electrically separated contacts per

High seismic rating
—Molded drawout case

Applicatio

—Syste ck rotection
—Gene [t backup protection
Proteum ontrol

—T it voltage restraint
—I ilable

Features

—Inverse time-current operating curve
—Two electrically separate contacts
—Target seal-in unit

—Induction unit design

—Drawout case

SGC Negative Sequence Overcurrent

v,

Ground Fault Re

XN
Q)O

S

Application
—Generator negative sequence heating
protection

Protection and Control
—Negative sequence TOC

Features

—K setting selection from K = 2 to 40

—Reset function approximates machine
cooling

—Remote I, readout meter available

—Alarm function available

—Electrically operated target seal-in

—Alarm level LED available

—Drawout case

Application
—Protects electrical equipment from

ground faults when used with a matching

Sensor

Protection and Control

—Panel or door mount

—Adjustable time delay

—LED power or indicator

—Visual trip indicator

—Trip Currents 5 - 60, 30 - 360 or
100-1200-A

—UL listed and CSA Approved

Publications and Reference: See Section 22 for a
complete list of additional product-related publications

Rev. 1/08
Prices and data subject
to change without notice
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GE Multilin®
Protection and Control
Single Function Protection Relays

Synchronizing Relays

MLJ MID Digital Synchronism Check Relay

Section 18

O

Applications

—Generator and network synchronism
—Bus or line synchronism check
—Manual closing of breakers

Protection and Control
—Synchronism check
—Undervoltage supervision
—DLDB, DLLB and LLDB indication

Features

—RS485, RS232 or fiber communications
available

—Configurable auxiliar S
—V fHzline and m g

—Continuous or ;N S
—Part of a mod st
—Independent 2! dules
d

—1/4 or 1/8 stan " rack case
availabl
—Three-di isplay

Application
—Bus or line synchronism check

Protection and Control

—Synchronism check

—Adjustable time delay

—Selectable phase calibration r

—Instantaneous bus and line ervo

—Time delay dead-line live-bus a r
deadbus live-line check

Q

U
@ one type relay units available
echanical targets available
—Brawout case

0 BuyLog® Catalog
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GE Multilin®
Protection and Control

Single Function Protection Relays
Voltage and Frequency Relays

TOV MID Modular Voltage Relay

Section

Applications

—Automatic transfer equipment

—Automatic control systems

—Component for complex protection
schemes

Protection and Control

—Instantaneous over and undervoltage

—Time delay over and undervoltage

—Phase to ground fault detection in iso-
lated neutral systems

—Third harmonic filter (single-phase)

Applications

—AC generators

—Ungrounded three-phase distribut
system

—Time delay pickup or K

Features

—Part of a modular syster%
—Independent 2" modules

—1/8 standar: " rack cases available

—LED indigat dJreset button
—Trip, Quxi ower supply alarm

eatures

—Frequency compensation (optional)

—Target seal-in unit on all contacts

—Instantaneous, hinged armature type

units (optional)

. —Drawout case
Protection and Contr.
—Time delay overvolt
CFVB Voltage Balance Relay
Features
—Mechanical targets
—Drawout case

rotegtion and Control

—Detection of upstream blown fuse

Protection and Control
—Three-phase voltage unbalance

Applications
—System fault backup protection

K\ ge balance
Applications Protection and Control
—Motor bus —TOC unit with voltage restraint

—IlOC unit available

Features

—Inverse time-current operating curve

—Two electrically separate contacts
—Target seal-in unit
—Induction unit design

E —Generator fault backup protection _ Drawout case
Publications and Reference: See Section 22 for a
complete list of additional product-related publications
Rev. 1/08 www.gemultilin.com BuyLog® Catalog 18-111

Prices and data subject
to change without notice



GE Multilin®
Protection and Control
Single Function Protection Relays

Voltage and Frequency Relays

SFF Static Digital Frequency Relay

Section 18

O

Applications
—Load shedding frequency schemes
—Extremely accurate frequency detection

Protection and Control

—Over and underfrequency with
undervoltage cutoff

—Load shedding and restoration

O

L 4

Features

—Easy setpoint setup
—AC or DC control power
—Drawout case

—Up to four frequ@s

\}‘b

Applications

—AC machine undervoltage detection
—Reverse phase sequence detection
—Open phase detection on starting

Protection and Control
—Undervoltage
—Phase sequence
—Open phase

—Time delay available

Phase Voltage Relay

&

[

Q(b

se electrical

Application

O
Q>®

L 4

Protection and Control

—Protects against phase loss, low/high
voltage, phase reversal and voltage
unbalance

—Compact design

—Surface or Din rail mount

—UL Listed and CE Marked

—Door mounted adapter available

2 BuyLog® Catalog
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GE Multilin® Section
Protection and Control

Single Function Protection Relays O

Differential Relays

BDD Percentage Differential with Harmonic Restraint O

Application Features
—Current differential single-phase —No auxiliary CT's are req*ired

. —Ratio matching taps
Protection and Control _Harmonic r .

—High-speed percentage differential trippin
—Phase and ground fault detection —Self—coN
elegti

revents incorrect
rmer energization

LI T - et indicator
—Current re_‘strolnt‘urcwts ovollable —inher ve
—Percent differential slope selection _Drg
STD Percentage Differential with Harmonic Restraint
Applications atures
—Power and autotransformer protegtio —Adjustable restraint slope
—Current differential single-p thr —Inherently selective
required per transformer) —Drawout case
Protection and Control
—High-speed percentagedif i
—Harmonic restraint
—Hinged armature inw s unit
CFD High-Speed Differential Relay
Features
rs, 2000 kVA and above —Variable percentage slope operating
and synchronous condensers, characteristic
3000 hp (or kVA) and above —Product restraint principle
—Drawout case

otection and Control
—High-speed percent differential protection

N

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin®
Protection and Control

Single Function Protection Relays
Differential Relays

PVD Differential Voltage Relay

Section 18

O

Key Values

—High security and reliability

—High speed protection

—Large installed base ... over 60 years of
service experience

—Easy integration with timing relays for
breaker failure function

Applications

—Bus differential high z voltage
—Shunt reactor differential protection
—Transformer high z ground differential

1JD Percentage Differential Relay

Applications
—AC rotating machines (1JD52)
—Power transformers (1JD53)

Protection and Control \
—Fixed slope percentage differential

Protection and Control

—High-speed, high z voltage sensing
—High-seismic 10C unit
—Breaker failure prote ith suitable

timing relay)
Features
—Replacement for earlier PVD models

—Thyrite stacks'i tential voltage
across rela
—Drawo se

—Single and three-phase units available
—Various percentage slopes available
—Electrically operated target seal-in unit
—Restraint current matching taps (1JD53)
—Drawout case

Key Value
—High sécurit reliability
—High speed protection

ed base ... over 60 years of
rvice @xperience
integration with timing relays for

E
Ner failure function
ub-cycle protection
plications

—Bus and feeder differential protection
—Shunt reactor differential protection

Protection and Control

—Sensitive, high-speed differential
protection

—Phase and ground fault detection
(requires three relays)

—Breaker failure initiation when used with
a suitable timing relay

—High-impedance voltage measurement
with overcurrent supervision

4 BuyLog® Catalog
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GE Multilin®
Protection and Control
Single Function Protection Relays

Directional Relays

JBC/JBCG
Phase and Ground Direction Overcurrent Relays

Section

O

Applications
—Directional phase fault protection (JBC)
—Directional ground fault protection (JBCG)

Protection and Control

—T0C

—I0C

—\Voltage-restrained phase overcurrent

JBCV Directional Relays
Directional overcurrent protection of feeders and transmission lines

—JBCV relays consist of three
instantaneous power-direction
the induction-cup type;
induction-disk type, and
the induction-cup typ

Timing Relays
SAM Static Timing Relay

Features

—Mechanical targets *

—Three invers current
chara ris%

—Droch

\}‘b

Accurate repeatable timing for contact
closure control

Features

—High-reliability solid-state components

—Single or dual timing units available

—Timing range of 0.10 to 9.99 sec

—Various output contact arrangements
available

—Front panel settings adjustment

—Flush mounting

—Drawout case

Applications

—AC Generators (including Hydro)
—Distribution feeder

—Time delay pickup or dropout

Protection and Control
—Generator overvoltage
—Feeder over and undervoltage
—Ground detection

N

Features

—Frequency compensation (optional)
—Target seal-in unit (most units)
—Instantaneous units (optional

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin® Section 18
Protection and Control
Single Function Protection Relays O

Distance Relays

CEB Distance Relays Q

Offset mho directional distance
—High-speed single-zone, offset mho
directional phase disance relays

%, ’
O\E
R

Reactance and mho phase directional

distance relay

—High-speed single-zone, mho directio
distance relays

R
>

CEY Distance Relays

Reactance aid ase directional relay
—High-speed; si one mho directional

6 BuyLog® Catalog www.gemultilin.com Rev. 1/08
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GE Multilin®
Protection and Control
Single Function Protection Relays

Generator Relays

CEH Loss of Excitation Relay

Section

O

Application
—Generators (all types)

Protection and Control
—Loss of excitation
—Impedance unit

—Second z unit with a timer available

O

—High-speed tripping ¢
—Drawout cas

Features

N
\}‘D

Applications Protection and Control
—Line blinder applications (CE —Angle impedance in out-of-step tripping
CEX57F) schemes
—Line out-of step trippin —Restrict tripping zone in transmission line
(CEX57E/NAA19B) schemes
—Generator out-of-ste
(CEXS7E/GSYS51A) Features o
—Augxiliary telephone type unit available
—High-speed induction cup relay
—Drawout case
GSY Generator Protection Relays \
o ce relay

3 .

s

—Forfout-of-step generator protection used

\ njunction with CEX relay

Applications
—Turbine-driven generators
—Prevent turbine damage

Protection and Control
—Three-phase reverse power

Features

—Suitable for unbalanced loads

—Up to 30 second delay included

—Electrically separate main and
timing contacts

—Electrically operated target and
seal-in unit

—Drawout case
- Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin® Section 18
Protection and Control
Single Function Protection Relays O

Breaker Relays

HGA 18 Reclosing Relays Q

Single-shot Reclosing Relays
—Single-shot reclosing relays for
distribution and transmission

Capacitor Trip Device

@0
o
N

els available
itor is continuously charged when
rol power is available
—Battery back - up is also available on
certain models
—Inputs 120/240 VAC 50/60 Hz

K\ —UL Listed and CUL

Applications

—Provide a power source in the event of a
loss of AC control voltage

—Switchgear and motor control

SBC Static Breaker Backup Relays

Visit www.GEMultilin.com/relays to:
—View Guideform specificdtions

BuyLog® Catalog www.gemultilin.com Rev. 1/08
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GE Multilin® Section
Protection and Control

Single Function Auxiliary Relays O

Multicontact Auxiliary Relays O
HEA Multicontact Auxiliary Relay

Application
—Contact multiplication r's

Protection and Control

—Trip and/or block close breaker control @
—Electrically separate outputs available
—Various shaft lengths available @

HSA Multicontact Auxiliary Relay
Application
—Contact multiplication

Protection and Control
—Trip and/or block close ¢
breaker control
—Electrically separate gon puts
—Universal target dro&

—Mechanical tar
—High seismic cdpa

Ap i ng

— Itiplication

rot n and Control
Standard, high-speed or variable time
\ ping available
anual, self or electric reset available
\ —Electrically separate contact circuits

—Molded case with three mounting options
—Drawout case available

L 4

Applications Protection and Control

—Line breaker tripping and lockout —Circuit opening and/or closing
—Contact multiplication —Auto-cut contacts

—High-speed breaker circuits —Electrically separated contact circuits
—Transformer lockout —Electrically or manually operated

—Semi-flush mounted case
—Back connected
—Custom mounted cases available

Publications and Reference: See Section 22 for a
complete list of additional product-related publications

Rev. 1/08
Prices and data subject
to change without notice
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GE Multilin® Section 18
Protection and Control

Single Function Auxiliary Relays O

HAA Auxiliary or Annunciator Relay
Applications Protection and Control 0
1 —_— —When a target is required —Aukxiliary contacts and targeting
—When alarm or similar functions required ~ —Current operated units available
—Interposing relay in conjunction with —High-speed DC voltage operated Hhits
transformer SP relay available

—Drawout case ilo%

—Molded case with e ting options
available @

Aucxiliary Relay 0

—A large family of special purpose auxiliary
relays

Application K Protection and Control
—Contact Multiplicati —Various pickup and dropout times available
—Telephone type unit

—Small molded case

—Front or back connections available
—Surge limiting available

&oct multiplication

P tion and Control
igh-speed pickup
elf-resetting

—Front or back connected
—Molded textolite case

Application Visit www.GEMultilin.com/relays to:

—Contact multiplication —View Guideform specifications

—Download instruction manuals

—Review applications notes and support
documents

—Buy arelay online

—View product brochures

Protection and Control

—Standard, low and variable time pickup
available

—AC undervoltage (low dropout)

—Molded case with four mounting options

—Drawout case available

BuyLog® Catalog www.gemultilin.com Rev. 1/08

Prices and data subject
to change without notice



GE Multilin® Section
Metering
Digital Metering Family—Electronic Power Metering O

Energy/demand data logging meters

Key Benefits

—Complete line of high-performance meters for power, energy
and power quality for commercial, utilities, municipals, and IPP
applications

—Record faults and events with time stamp - identify and respond
to PQ events quickly

—Monitor reliability of breakers and relays to improve operational
efficiencies

—Identify and manage peak demand - shed or shift loads

—Enhance levels of communication and data transmission

—Provide real time data on the web

—Built-in RTU functionality with 1/0s

—Submetering cost allocation

Applications

—View energy usage and generate bills

—Efficiently control and manage energy consumption
—Increase power distribution reliability

—Real-time PQ monitoring and analysis

—Improve substation automation solutions

Features

Monitoring and Metering
—Current, voltage, real and reactive power, energy use, cost of

power, power factor and frequency

—Revenue class metering with data logging

—Harmonic analysis to 255th order with flicker and way,
recording

Control

—Fully programmable set-points for alarms and rel tivation

—90msec. high-speed updates for control

—Built-in PLC & RTU functionality

Communications

—On-board RS-485, Ethernet TCP/IP and we a

—Built-in communication ports using open drchitecture protocols
—Choice of LED and LCD touch screen dj

—Analog and digital inputs and outpu

\0
@)
¥

N

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin®
Metering
Digital Metering Family

Selection Guide

Section 18

Features EPM EPM PQMII EPM EPM EPM EPM E
2000 6000 9450 9650 9800 4000 1000
Display . . . . . . . .
Keypad for configuration . . . ‘

Front Panel -
PC Connection

% Load Bar

Voltage

Actual Values Current

Frequency

kW, kVAR, kVA

Power Demand

Bidirectional Power Measurement

kWh, kVARh, kVAh

Energy
Power Factor

Revenue Certifiable Metering

Voltage
Accuracy 9

0.5%

(reference only) - ont

kVA

Data Logging Data Logging

0.5%

0.5%

Waveform capture

Waveforms
Waveform recorder

Harmonics : Individual on meter

THD

Sag/Swell

Power Quality
K-Factor

Transient

Flicker

Analog I/0

Control Relay

1/0 Points

KYZ Pulse

Digital I/0

RS-232

RS-485

Serial Baud Rate

19,200

115,000

115,000

115,000 9,600 9,600

Communications  Optical Port .

. . .

Modem

Ethernet Port (optional)

Web Pages/Server

Modbus RTU

Protocols

For the most current compariso

ee: www.GEMultilin.com/selector/meters.pdf

For information on GE Submeters or GE legacy meters see: www.GEMultilin.com

L 4
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GE Multilin® Section
Metering
EPM 9800 Series Power Quality Meter O

Precision measurement, advanced communication, advanced PQ and alarm reporting, economical recording meter

Key Benefits

—Socket type mounting design with advanced power quality
recording and EN50160 Flicker compliance monitoring

—Revenue class .06% Watt/Hr metering with 20 years time
of use calendar

—Comprehensive logging & recording capability

—Auto-calibration and temperature change compensation

—Advanced DNP 3.0 implementation

—High speed waveform recording with programmable 16 to 512
samples per cycle resolution

—Extensive harmonics capability provides a real-time harmonic
analysis to the 128th order for every channel. Records THD to
the 255th order peak

—Real time phasor analyzer monitors phase angles between the
voltage and the currents

—Multiple communication option with 10/100BaseT Ethernet and

web capability for data viewing over the web
—Up to 256 expandable digital and analog I/O modules for
analysis and control
Applications
—Advanced power quality monitoring K\

—Revenue class energy and power billing with .06% accuracy

—Control of external devices using 1/0s

—Alarm and event notification over the web, email, pager or
telephone

Features

Monitoring and Metering

—True RMS real-time power and energy parameter 0

—4 quadrant, high accuracy revenue metering

—Automatic dial-out for remote data downloads
outage notification

—Comprehensive events and alarms recordi
synchronized time stamps.

—Historical logs for energy, power even‘
—Flicker and waveform recording
—Real-time PQ monitoring and a i
Communications K

—RS 485 communication ports
—Optical port
—Internal ethernet TCP/IP

—Built-in dial-in and dial- ephone modems
—DNP 3.0 level 2 plusiMo and Modbus ASCII protocols
i relay inputs/outputs

creen

N

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin®

Metering

EPM 9800 Series Power Quality Meter

Ordering

EPM 9800 ¥ *
PL9800

Frequency 6

5
Power Supply S
E
D
L
Form 9S
365
458
9A
SB
Logging Options

Communications

CT Secondary

oxs»

20
2

Description

LCD Graphical Display

2 RS 485 Serial Communication Ports (Modbus & DNP)

8 Internal Digital Inputs, 4 KYZ Pulse Outputs

IR Port, IRIG-B Synchronization Port

Flicker and Waveform Detection and Logging

60 Hz

50 Hz

Blade Powered - 102 to 550 VAC Auto Ranging

External - 102 - 275 VAC/DC Auto Ranging

External - 18 - 60 VDC Auto Ranging

Blade Powered - 69 VAC

Rated Voltage 0-277 V L-N - 3E, 4W Wye Hook-up

Rated Voltage 0-277 V L-N - 2.5E, 4W Wye w/ Neutral

Rated Voltage 0-480 V L-L - 2€, 3W, Delta

Rated Voltage 0-277 V L-N - A Base Form

Switchboard - Available with “Power Supply” E and D Only

Standard -218 days of data logging, 63 Waveform Record, 1536 Flicker
Advance -688 days of data logging, 95 Waveform Record, 5120
Standard 2 RS485 serial communications ports (Modbus & DNP)
Web - Standard with Internal 10/100 Base with Web Server
Modem - Standard with Internal 56k Dial Out Modem
Combination - Standard Modem with Ethernet Gateway

5 Amp Phase CT Secondaries - Class 20

1 Amp Phase CT Secondaries - Class 2

Accessories: Analog Output Modules

Note: Accessories must be ordered separately from base meters.

Section 18

PL9000 ¥ ¥ ok ok *x 0 0 @ ptio
1 M A O N 4 O g@nnel 0-1 mA Analog Outputs
1 M A O N 8 O 8 nnel 0-1 mA Analog Outputs
2 OM A O N 4 ha 4-20 mA Analog Outputs
2 OM A O N 8 8 nel 4-20 mA Analog Outputs
Analog Input Modules
PL9000 ¥ » *x * 0 00 O0 O escription
8 A I 1 8 Channel 0-1 mA Analog Inputs
8 A I 2 0 4 8 Channel 4-20 mA Analog Inputs
8 A I 3 8 Channel 0-5 VDC Analog Inputs
8 A I 4 8 Channel 0-10 VDC Analog Inputs
Digital I/0 Modules Description
PL9000 *ox o ox k0 0
4 R O 1 4 Channel Control Relay Outputs
4 P O 1 4 Channel kyz Solid State Pulse Outputs
8 D | 1 8 Channel Auxiliary Digital Status Inputs
Auxiliary 1/0 Mounting Description
PL9000 M B£'I 0 0 O I/0 Mounting Bracket (One set per module group)
Auxiliary 1/0 Power Suppl Description
PL9000 P S 0 0 0 O O 1/0Auxiliary Power Supply (For more than 4 modules)
9000 Series Meter Display Module Description
PL9000 *ox 0 0 0 0 O
P 4’ 0 N Three line LED Display
P 6 0 N Touch-Screen LCD Display
9000 Series M are Description
PL9000 *ox 0 0 0 0 O
N C M 1 Communicator Software, Single User License
N C M 5 Communicator Software, Five User License
N C M S Communicator Software, Multiple User, Single Site License
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GE Multilin® Section
Metering
EPM 9000 Series Power Quality Meter O

High Performance Power Meter and Data Acquisition Node

Key Benefits O

—High-performance power quality and revenue class metering for
critical power applications

—EN50160 flicker with up to 512 waveform samples per cycle and
high-speed transient recording for complete power quality
monitoring

—Provides heighten response time to power quality events for
diagnostics and maintenance

—Built-in GPS clock sync capability for accurate time stamping
of events and alarms for complete synchronized system
monitoring

—Exceeds ANSI C-12 and IEC 687 specifications for accuracy with
auto calibration using temperature compensation

—Built-in RTU functionality with multiple 1/0 modules for control

—Software and hardware triggers record waveform events. This
allows the unit to be used for fault analysis, system apparatus
monitoring and many other applications

—Records THD to the 255th order peak. Real-time harmonic
analysis to the 128th order for every channel. This advanced
harmonic recording capability has been traditionally available
only in high-end power quality recorders

—Real time phasor analyzer monitors phase angles between the
voltage and the currents

—Ethernet gateway with web server capability

—Up to 256 expandable 1/0 points for analysis and control ‘

Applications
—Revenue class metering and load aggregation for ede

management
—Transformer loss compensation
—High-performance power quality monitoring of cpitiegl s

Features

Protection and Control

—Fully programmable set-points for alagms @nd 90]millisec relay
activation for high-speed updates an t

—Built-in PLC & RTU functionality with rmronge of expand-
able external 1/0s

Monitoring and Metering

—Current, voltage, real and reag
power, power factor and freqt

—Laboratory grade 0.04% \
—Flicker and waveform re

J

-232 Com Ports
—Multiple protoco ing Modbus and DNP 3.0 level 2
—Built-in modem with dial-out capability

—Multiple analog, digital and relay inputs/outputs

N

—High-speed

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin® Section 18

Metering
EPM 9000 Series
Ordering
Meters
EPM 9450 - High performance power meter & data acquisition node
PL9450 * * * A * 0 0 O O Description
Frequency 0 60 Hz 4
1 50 Hz
System Voltage A 120/208 volts connection
B 277/480 volts connection
Control Power 0 90-276 volts AC/DC power supply
1 18-60 volts DC power supply
Features Options A Basic unit with 512 K memory, 8 digital inputs,
8 cycle of waveform (up to 512 samples/cycle), 100 days
Communications 0 4 communication port
User-selectable RS 485 Modbus and DNP - no modem ‘@Ethernet connection
1 TCP/IP Ethernet connection with web server and@@ateway capability
2 Internal 56k modem connection with pass-th h

EPM 9650 - High performance power meter & data acquisition node with memory

PL9650 * * * A * 0 0 O O Description
Frequency 0 60 Hz
1 50 Hz
System Voltage A 120/208 volts connection
B 277/480 volts connecti
Control Power 0 90-276 volts AC/DC pow
1 18-60 volts DC powe
Features Options A Advance unit includes Basic unitWith 2 Meg memory,
Up to 162 days of d up to 64 cycles of waveform recording
B Flicker includes adv unit plus Flicker with 4 Meg memory, 66 days of data logging
Communications 0 4 Communicationsp

User-selectab odbus and DNP - no modem or Ethernet connection

1 TCP/IP rnabca on with web server and gateway capability
2 Inter em.gonnection with pass-through port
Accessories \

PL9000 o A ¢ B og Qutput Modules
1 M A ON 4 O 4 | 0-1 mA Analog Outputs
1 M A O N 8 O nel 0-1 mA Analog Outputs
2 OM A O N 4 nnel 4-20 mA Analog Outputs
2 0OM A O N 8 hannel 4-20 mA Analog Outputs
PL9000 * o *x *x 0 0 O \ Analog Input Modules
8 A I 1 8 Channel 0-1 mA Analog Inputs
8 A | 2 8 Channel 4-20 mA Analog Inputs
8 A | 3 8 Channel 0-5 VDC Analog Inputs
8 A | &4 8 Channel 0-10 VDC Analog Inputs
PL9000 ook oox * 0 0 O Digital 1/0 Modules
4 R O 4 Channel Control Relay Outputs
4 P 4 Channel kyz Solid State Pulse Outputs
8 D 1 8 Channel Auxiliary Digital Status Inputs
PL9000 M (o] 0 0 0 0 Auxiliaryl/OMounting Bracket (One set per module group)
PL9000 P 0 0 0O 0 O AuxiiaryI/OPower Supply (For more than 4 modules)
PL9000 * * % % 0 0 0 O 0 9000 Series Meter Display Module
P 6 0 N Three line LED Display
P 0 N Touch-Screen LCD Display
PL9000 * ¥ * % 0 0 0 O 0 9000 Series Meter Software
N C M 1 Communicator Software, Single User License
N C M 5 Communicator Software, Five User License
N C M S Communicator Software, Multiple User, Single Site License
6 BuyLog® Catalog www.gemultilin.com Rev. 1/08
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GE Multilin® Section
Metering
PQM Il Power Quality Meter

Continuous metering of three-phase systems

Key Benefits

—Power quality metering with waveform capture and historical
data logging

—Easy to program and use with keypad and large illuminated 40
character display

—Multiple communication ports for integration with DCS and
SCADA systems

—Supports DNP 3.0 and Modbus protocols

—Digital and analog I/0s for control and alarms

—Voltage disturbance recording capability for electrical sag and
swell events.

Applications

—Metering of distribution feeders, transformers, generators,
capacitor banks and motors

—Medium and low voltage systems

—Commercial, industrial, utility

—Flexible control for demand load shedding, power factor, etc.

serial port (1,200 to 19,200 bps)
Features RS485 serial ports with ModBus and DNP 3.0 protocol
Monitoring and Metering Eth connectivity provided by MultiNet®

erVista® software is provided for setup and monitoring functions
rnal dial-in modem capabilities

ection and Control

Load shedding

—V | unbalance

—True PF crest and K factor

—Hz W var VA —Power factor control
—Wh varh VAh W cost Q —Pulse input totalizing
—Demand: AW var VA \

—Harmonic analysis through 63rd with THD and

—Event recorder - 150 events

—Waveform capture

—Data logger -98,000 events
—Voltage Disturbance Recorder (VDR) %age

—lalblcIn

—Va Vb Ve Vab Vbe Vea E

Ordering Accessories for the PQM 11

N e Multilink Ethernet Switch ML1600-HI-A2-A2
PQM I v Multinet® Multinet-FE

POQM I play, all current/voltage/power measurements, - - —
ort, 1 RS232 comm port Viewpoint Monitoring VP-1
T20 n; 4 isolated analog outputs 0 - 20 mA and 4 - 20 mA,
able to all measured parameters, 4 - 20 mA analog input, 2nd R5485
T1 er option; 4 isolated analog outputs 0 - 1 mA, assignable to all

asured parameters, 4 - 20 mA analog input, 2nd RS485 comm port Visit www.GEMultilin.com/PQMII to:
rol option; 3 additional programmable output relays (total of 4), Vi Guidef S ificati
-programmable switch inputs —View Guidetorm Specifications

Power analysis option; harmonic analysis, triggered trace memory —Download the instruction manual

waveform capture, event record, data logger, voltage disturbance recorder —Review Opplicotions notes and support
(VDR)
documents
—Buy a PQM Il online
< Control Power:
20 - 60 VDC/20 - 48 VAC 90 - 300 VDC/70 - 265 VAC standard
control power 20 - 60 VDC/20 - 48 VAC (MOD 501)

emovable terminal blocks
-40 to +60° C temperature operation

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin® Section 18
Metering
EPM 6000 Power Meter

Continuous metering of three-phase systems

Key Benefits

—High accuracy multifunction power meter

—Superior performance at competitive pricing

—Ultra compact, easy to install, program and use

—0.2% class revenue certifiable energy and demand metering

—Total harmonic distortion (%THD)

—Fits both ANSI and DIN cutout

—Large 3 line .56" bright LED display for better visibility and
longer life

—User programmable for different system voltages and current
measurements

—Standard Modbus and DNP communications

Applications

—Continuous metering of electrical loads such as generator
panels, feeders, switchgear etc.

—Provides remote status when used with EnerVista® suite of
software

—Low and medium voltage applications

—Replaces multiple analog meters saving space and installation
costs

Features

Monitoring and Metering

—True RMS multifunction measurements including voltage,
current, power, freq., energy, etc.

—Meets ANSI C12.20 (0.2%) and IEC 687 (0.2%) accuracy classes
—Future field upgradeable for added functionality without

removing installed meter

—Load percentage graphical bar for instant load visualizatio
Communications

—RS485 Modbus and DNP 3.0 Protocol up to 57.6K Baud

—3 Line .56" Bright Red LED Display

—Front IrDA Port laptop communication
—Pulse output for accuracy testing and energy 4,
\K Ordering
PL6000 ¥ * * Description

Standard unit with display, all current/voltage/power/
frequency/energy counters measurement, % load bar,
RS 485 and IRDA communication ports and one front

@ test pulse output.
5 50 Hz AC frequency system
6 60 Hz AC frequency system

5A 5 Amps
1A 1 Amp
0 No THD option
THD THD, Limit Alarms & one pulse Output

L 4 Example - EPM 6000 for 60Hz system with 1 Amp secondary current with THD, Limit Alarms & one
additional pulse output. PL600061ATHD

Visit www.GEMultilin.com/EPM6000 to:

—View Guideform Specifications

—Download the instruction manual

—Review applications notes and support documents
—Buy a EPM 6000 online

8 BuyLog® Catalog www.gemultilin.com Rev. 1/08
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GE Multilin®
Metering
EPM 2000 Digital Power Meter

Economical Multi-Function Meter

Key Benefits

—Economical meter for Circuit Monitoring of Panels, Main Feeds,
Branch Circuits, Gensets & equipment with communications
—Universal operation - 50 / 60 Hz, user programmable for high,

medium or low voltage circuits
—DIN Standard 96 x 96 mm size for easy installation in new and
retrofit Panels
—True RMS measurement more than 40 electrical parameters
—Instant load verification through analog type loadbar

Applications

—Continuous metering of electrical loads such as generator
panels, feeders, switchgear etc.

—Low and Medium voltage applications

—Provides remote status when used with EnerVista® suite
of software

Features

Monitoring and Metering
—Measures 3-phase real-time amps, volts, power, energy, power

factor and frequency
—Monitors equipment “run hours”, “on hours” and interruptions \

(outages)
Communications
—Brilliant 3 line LED Display

—Auto Scrolling features @
—Standard RS-485 Modbus communications

Section

\\ Ordering
PL 2000
System Voltage

Input Voltage

Communication

% Visit www.GEMultilin.com/EPM2000 to:

—View Guideform Specifications

—Download the instruction manual

—Review applications notes and support documents
—Buy a EPM 2000 online

Description
80 - 270V AC
100 - 270V DC
48-270 VLN
80 - 500 VLL
Modbus RS 485

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin®
Metering
EPM 4000 Sub-Metering System

Multi-tenant digital electric meter with power line communications

Key Benefits

—Multi-point energy demand data logging

—Revenue certifiable metering

—Meets ANSI C12.1 & C12.16 accuracy

—Wall mountable easy-to-install enclosures

—Local LCD viewing

—Communication over existing AC Power Lines (PLC) or
Modbus RTU

Applications

—lIdeal for commercial, residential and industrial sub-metering
applications requiring multi-point energy data logging. This
includes multi-point high rise, garden style apartment, condos,
or office suites.

Features

Monitoring and Metering

—Real-time per-phase viewing of voltage, current, power factor,
phase angle, watts, VARs, VA, and frequency

—Event reporting with time and date stamps regarding power
consumption, demand resets, power-ups/power downs, and is
available via LCD for viewing

Communications

—PLC Communication (Power Line Communications)

—Modbus RS 485 (optional)

—Up to 48 pulse inputs (optional)

Section 18

—IEC optical front panel interface for programming Q@
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GE Multilin® Section
Metering
EPM 4000 Sub-Metering System

Ordering

The EPM4000 meter comes standard with Power Line Carrier (PLC) communications protocol. A Transponder is required when
using PLC communication. When the Modbus communication modification is selected, no Transponder is required.

EPM 4000 Residential (R)

Single-phase 120/208 or 120/240 Volts connections. Residential use measures kWh only (no demand measurement) ®
PL 4000 * * * *  Description
Application Type R Residential - 120/208 or 120/240 Volts single phase
No. of Metering Points
for 120/208 Volts System 03 3 Single Phase Metering Points - 120/208 V
06 6 Single Phase Metering Points - 120/208 V
09 9 Single Phase Metering Points - 120/208 V
12 12 Single Phase Metering Points - 120/208 V
for 120/240 Volts System
12 12 Single Phase Metering Points - 120/240 V
18 18 Single Phase Metering Points - 120/240 V
24 24 Single Phase Metering Points - 120/240 V
CTs L 0.1 amps CT Secondary input
H 5 amps CT Secondary input
Voltage 120 120/208 Volts Connection Single Phase Only

240 240 Volts - Single phase Only
EPM 4000 Commercial (C)

Three-phase 120/208, 277/480, or 347/600 Volts connections. Delta optional.
Commercial use measures kWh and kW Demand

PL 4000 * * * *  Description
Application Type C I Commercial - 120/208, 277/480 or 3 0 Voltsi#tfree phase
No. of Metering Points 06 6, Three Phase Metering Point:
08 8, Three Phase Metering Poin
CTs L 0.1 amps CT Secondary inp
H 5 amps CT Secondary i
Voltage 120 120/208 Volts Connect Only

277 277/480 Volts -
347 347/600 Voltg

Modifications:
PL400OMOD Modbus Communications

This modification must be selected at time of order to factory convert the met L dbus communication.
OPTIONS
PL4000C12L480DEL EPM 40 oV 3-phase 4-wire 12 meters - 0.1A CT secondary

PL4000C12H600DEL elta 3-phase 3-wire 12 meters - 5A CT secondary

CTS SOLID CORE (0.1 A Secondary) CTS SPLIT CORE (0.1 A Secondary)

PLSUBCTSLO50 PLSUBCTSP050 50/0.1A
PLSUBCTSL101 PLSUBCTSP101 100/0.1A
PLSUBCTSL201 PLSUBCTSP201 200/0.1A
PLSUBCTSL401 PLSUBCTSP401 400/0.1A
PLSUBCTSL201CDN 5DARL(Canadian) PLSUBCTSP801 800/0.1A
CTS SOLID CORE

PLSUBCTSL201CDN 200/5A (Canadian)

TRANSPONDER

Transponder required fol
version of EPM 1000 a

mmunication version of EPM 1000 and EPM 4000. Transponder not required when using Modbus

MODELS Voltage Options
PLMODXPONDER120! 120/208* Modem
PL485XPONDER120V 120/208 RS-485
PLMODXPONDER277V 277/480 Modem
PL485XPONDER277V 277/480 RS-485
PLMODXPONDER347V 347/600 Modem
PL485XPONDER347V 347/600 RS-485

* same mgdel works for 120/240

or more information contact your local sales office)

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin® Section 18
Metering

EPM 1000 Sub-Metering System

Single-point sub meter with data-logging

Key Benefits

—Revenue certifiable metering

—Meets ANSI C12.1 and C12.16 accuracy

—Local LCD viewing

—Easy to use energy/demand data logging meter, suitable for
new construction or retrofit application

—Provides all basic information required for billing purposes

—Power Line Communication (PLC) over the existing power lines.
No additional wiring installation is necessary

—Single part number provides a complete package that
includes CTs

—Low cost, wall mount simple to use saves installation costs.
Rugged metal enclosure is designed for fast installation and is
tamper resistant

Applications
—Ideal for commercial and industrial sub-metering applications

Features

Monitoring and Metering

—Real-time per-phase viewing of voltage, current, power factor,
phase angle, watts, VARs, VA, and frequency

—Event reporting with time and date stamps regarding power
consumption, demand resets, power-ups/downs, and is avail-
able via LCD for viewing

Communications

—PLC (Power Line Communications) with transponder

—Modbus Communication via RS485 (options)

—Up to 4 pulse inputs (optional)

—IEC optical front panel interface for programming \

Dimensions
. 4 Meter Dimensions
Solid Core
50 amp Solid Core CTs: 13. 8.5"W x 4.5"D
Outer window diameter 1.35"
Inner window diameter 0.60”
100 & 200 amp Solid Core CTs
Outer window diameter ~ 2.7" ]
Inner window diameter  1.1" Inner window, —_—
. diameter e —
400 amp Solid Core CTs
Outer window diameter ~ 3.56"

Inner window diameter  1.56"

Split Core

50 amp Split Core CTs:
Outer window 2.8" x 3.5"
Inner window  1.8" x 1.3"

Outer
window

100, 200 & 400 amp Split
Core CTs:

Outer window  4.9" x
Inner window  3.5" x 2.4

800 amp Split Cor
Outer window  7.3"
Inner window

—

nner window
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GE Multilin®
Metering
EPM 1000 Sub-Metering System

Ordering

The EPM1000 meter comes standard with Power Line Carrier (PLC) communications protocol. A Transponder is required when
using PLC communication. When the Modbus communication modification is selected, no Transponder is required.

PL 1000 * CT * Description
System Voltage 208 120/208 Volts Connection
480 277/480 Volt Connection
CT’s Required SP101 Split Core, 100 A CTs - Set of 3
SP201 Split Core, 200 A CTs - Set of 3
SP401 Split Core, 400 A CTs - Set of 3
SP801 Split Core, 800 A CTs - Set of 3
SP162 Split Core, 1600 A CTs - Set of 3
SP322 Split Core, 3200 A CTs - Set of 3
SLO50 Solid Core, 50 A CTs - Set of 3
SL101 Solid Core, 100 ACTs - Set of 3
SL201 Solid Core, 200 A CTs - Set of 3
SL401 Solid Core, 400 A CTs - Set of 3
Demand Version K KWh Version
D Demand Version
Example:

EPM 1000, for demand metering applications, 277/480 VAC system voltage, 1500A mains, 60 Hz, on an existing facility (split cor
CTs) P/N = PL1000480SP162D
Modifications:

PL1000PULSIN10 Pulse Inputs

PL1000MOD Modbus Communications (This modification can be selected at time of order to factory con
to Modbus communication. A field retrofit kit is also available for the EPM 1000).

Accessories:

Transponder Models Voltage Options

PL MODXPONDER120V 120/208* Modem Data Collectofffér PLET
PL 485XPONDER120V 120/208 RS-485

PL MODXPONDER277 277/480 Modem

PL 485XPONDER277V 277/480 RS-485

PL MODXPONDER347 347/600 Modem

PL 485XPONDER120V 347/600 RS-485

* same model works for 120/240
NOTE: Transponder can handle up to 200 meter points.

Section

- Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin® Section 18
Communications
Multiplexers

Multiplex Family Overview page 18-135

GE Multilin® offers a full suite of highly reliable Synchronous Optical NETwork (SONET) and
Synchronous Digital Hierarchy (SDH) optical communication multiplexers. These include
the JungleMUX SONET Multiplexer, the TN1U SDH Multiplexer and the TN1Ue SDH Multi-
plexer. Lentronics Multiplexers are designed for electric power utility, transportation, oil,
gas, water and industrial applications. This powerful family of fiber optic multiplexers has
a modular design for ease of maintenance, configuration flexibility and expandability.

JungleMUX™ Sonet Multiplexer page 18-138
0C-1/0C-3/0C-12stem

The JungleMUX™ SONET Multiplexer delivers robust SONET telecommunications for wide
area communication applications that requires a mix of proprietary and legacy
standards based optical communications equipment.

JungleMUX™ T1 Multiplexer page 18-138
0C-1/0C-3/0C-12stem

The JungleMUX™ T1 Multiplexer delivers robust wide area networking over T1 leased
lines for communication applications that requires a mix of proprietary and lega
standards based optical communications equipment.

TN1U SDH Multiplexer

STM-1/STM-4

The TN1U SDH Multiplexer delivers the benefits of the ITU-T SDH teleco
standards to Ethernet solutions as well as applications previously i
proprietary and legacy standards based optical communicatio @
TN1Ue SDH Multiplexer

STM-1/STM-4

The TN1Ue SDH Multiplexer delivers the benefits of the IT ecommunications
standards to Ethernet solutions as well as application Vi serviced by a mix of
proprietary and legacy standards based optical communicdtions equipment. The

enclosed shelf design provides additional security'\' ive Electromagnetic

interference (EMI) environments. K

VistaNET® Network Management Syste M page 18-140

For a more flexible NMS, VistaNET® can rovisioned as a standalone or a client-server
LAN/WAN solution, permitting centrali iStributed network management.

page 18-139
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GE Multilin® Section
Communications
Multiplexer Family Telecommunication Multiplexers O

Versatile, reliable and rugged solutions for fiber optic, microwave radio and leased line networks

Applications

Electric Utility

—Ethernet WAN/IP

—Protective relaying
—Substation automation
—Telemetry/SCADA

—Voice

—Video surveillance
Transportation

—Video surveillance

—Toll collection

—Traffic monitoring and control
—Emergency voice

—Signaling

—Loop detection

—Variable message signs (VMS)

Pipeline

—Oil, gas, refined products, water, slurry

—Leak detection

—Hydraulic control

—Pipeline SCADA K\

—Video surveillance
—Ethernet WAN/IP
—\Voice

Industrial

—O0il and gas production field SCADA @
—Mining and petrochemical plant electric distributio

protection and control
—Energy management
—Ethernet WAN/IP
—Video surveillance
—Video process monitoring

N

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin®
Communications

Multiplexer Family Telecommunication Multiplexers

Unit Assembly Description
Data Interface Units
Low Speed Data

* RS232 interface
¢ Sub-rate multiplexing
e Point-to-point and multi-point

High Speed Data

64 kb/s (56 kb/s) rates
e RS422,V.35 and G.703 interfaces

Nx64 kb/s Data Electrical

o N x 64 kb/s channels (N=1 to 12)
* V.35 interface

DS-1 (1.54 Mb/s) Data
E-1(2.048 Mb/s) Data
DS-3 (44.7 Mb/s) Data

o Establishes full duplex point-to-point DS-3 circuit

¢ Drop equipment connections for DACS, M13 multiplexer
or any other DS-3 terminating equipment

Ethernet

e |P connectivity

* LAN/WAN interconnect

* 10/100 Mb/s learning bridge

¢ Intelligent multi-port switch features
¢ |[EEE 802.1Q, 802.1p, 802.1d, 802.1u

Voice Units
4 Wire Voice Frequency

¢ Optional E&M signaling
e Point-to-point and multi-point

{
O
&

¢ Provides video WAN of \Q
Video Mapper 40
e Provides video WAN o b/s

Video Input/Output

¢ NTSC or PAL analog video signal transport
 MPEG-4 compression offtions

2 Wire Voice Frequency

¢ Optional E&M signaling
2 Wire Foreign Exchange

e Loop or ground start signaling
2 Wire Foreign Subscriber

¢ Remote PABX extension
Video Units

S
>
N

Section 18

O

JungleMUX/TN1U/TN1Ue Q
B86448
4
B86446 \@
B86464 @

&

38/B86418

B86444

B86449
B86445

B86445

B86411
B86410

B86412

B86414
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GE Multilin®
Communications
Multiplexer Family

Unit Assembly Description
Teleprotection Units

Transfer Trip

¢ Separate transmit and receive units
* Optional test panel

Current Differential Relay

« Various pilot wire relay interfaces
Nx64 kb/s Data Optical
* N x 64 kb/s channels (N=1 to 12)

e |[EEE C37.94 compliant, standard for fiber optic connection to

protective relays
Additional Units
Contact Input/Output
» Transport of contact closure

Orderwire

« Party line voice circuit carried on 64 kb/s channel of either transport

or path overhead
¢ DTMF signaling

Channelized T1

» Access remote T1 networks at DSO level

e Extend JungleMUX networks across microwave radio, leased line

foreign SONET networks

e Provides cross-connect capability at JungleMUX SONET

edge

L 4

N
>
$

Q
&
&

L 4

Sectio

JungleMUX/TN1U/TN1Ue Q

B86441/B86442

B86443

m
-5

646

71

\\ B86486

n

@@@

Publications and Reference: See Section 22 for a

complete list of additional product-related publications
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GE Multilin® Section 18
Communications

Jungle MUX SONET Multiplexer O

The ideal optical networking solution for electric utility, transportation, pipeline and industrial applications

Key Benefits O

—Functions as a SONET OC-1, OC-3 or OC-12 drop-and-insert
multiplexer with up to 672, 2016, or 8064 DS-0 channel drop
capacity

—Robust environmental design

—Supports point-to-point, linear add/drop, ring and multiple ring
plus spur network topologies

—Extremely fast path protection switching (<3 ms)

—1310 nm and 1550 nm optical interfaces available

—Economically scalable for all sizes of networks and sites with
varying service requirements

—System expansion, reconfiguration and maintenance are easily
performed with a minimum of system downtime, travel expense
and test equipment

—Improves reliability through integration of all network require-
ments into a common package

—NMS allows visibility of network traffic down to each individual
DS-0 signal

—Allows common NMS integration using IP

—Optional video control system package

—Optional SNMP Network Management System (NMS) interface

Application Modules

—Ethernet WAN/IP
—Video, voice, data and teleprotection
—DS-1, DS-3

—Digital telemetry and orderwire @
—Channelized T1
Jungle MUX T1 Multiplexer \

Versatile, reliable and rugged solution to extend telecom
applications over fiber optic, microwave radio and leased line @- vorks

Key Benefits

—T1 Multiplexer with integrated digital cross conn

—Environmentally hardened - meets IEEE 1613 specifieations in-
cluding SWC, RFI and ESD requirements

—Hot swappable units

—Multiple configurations:
—Terminal Multiplexer
—Add/Dropp Multiplexer

—Cross Connect (DAX)
—Supports full duplex 1.544 chafinelized T1 circuits (ITU-T
G.703 compliant)
—Wide range of DSO ap
JungleMUX SONET Mdlti
—Multiple powering option
—Local and remote configura
management tools
—Optional redundant con@l and T1 line unit (CDAX Unit)

mon interface units with

rs

via existing VistaNET® network

Application Modules
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TN1U SCH Multiplexer
The ideal optical networking solution for electric utility, transportation, pipeline and industrial applications

Key Benefits O

—Functions as an STM-1/STM-4 drop-and-insert multiplexer with
up to 252 VC-12 drop capability

—Robust environmental design

—Supports two fibre linear applications, self-healing D-P rings,
multiple rings and rings plus spurs

—Supports multiple STM-1 or STM-4 rings interconnected through
synchronous TIE links

—Extremely fast path protection switching (<3 ms)

—1310 nm and 1550 nm optical interfaces available

—Economically scaleable for all sizes of networks and sites with
varying service requirements

—System expansion, reconfiguration and maintenance are easily
performed with a minimum of system downtime, travel expense
and equipment

—Improves reliability through integration of all network require-
ments into a common package

—NMS allows visibility of network traffic down to each individual
64 kb/s channel

—Optional video control system package

—Optional SNMP Network Management System (NMS) interface

Application Modules

—Ethernet WAN
—Video, voice, data and teleprotection
—Channelized E1

—Digital telemetry and orderwire

TN1UeSDH Multiplexer

Key Benefits &
—Functions as an STM-1/STM-4 drop-apd-i
up to 252 VC-12 drop capability,

—Robust environmental design
—Utility hardened

—Supports two fibre linear applicatiors, self-healing D-P rings,
multiple rings and rings pl

t multiplexer with

—System expansion, reconfiguration and maintenance are easily
performed with a minimum of system downtime, travel expense

0 a common package Application Modules

—N visibility of network traffic down to each individual —Ethernet WAN
channel —Video, voice, data and teleprotection

—Qptional video control system package —Channelized E1
ional SNMP Network Management System (NMS) interface —Digital telemetry and orderwire
Publications and Reference: See Section 22 for a
complete list of additional product-related publications
Rev. 1/08 ili ® -
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VistaNET® Network Management System (NMS) O

VistaNET®, the next generation of software tools to manage GE Multilin®s JungleMUX SONET and T1, TN1U and TN1Ue SDH Multiple

Key Benefits

—Remote configuration, monitoring and testing of all common
equipment and telecommunication service interface units at S
any node in the system, minimizes disruption and maintenance
costs

—Simultaneous configuration and monitoring by more than one
user, distributes network administration and maintenance
responsibilities

—Time stamped logging of alarms and intelligent processing of
alarm lists, assists in identifying hard-to-find problems, facili-
tates alarm acknowledgement and provides immediate update
on current system status

—Recording of network configuration changes provides an audit
trail for future reference

—Single integrated system view for interconnected and discrete
network segments simplifies management

—Security is enhanced through a multi-level password and privi-
lege system with automatic expiration interval, controlled by a
system administrator

—Optical status information and BER statistics provide preliminary
indications of system level problems, such as fiber cable and :

equipment component degradation . K
VistaNET® Components

—VistaNET® Local Access (VLA) is a thrifty, rudimentary NMS @
solution ideal for small networks Q

—VistaNET® Network Interface (VNI) is the standard NMS offeri
providing remote configuration and monitoring of Lentron
Multiplexer optical networks

—VistaNET® Serial Communication Port Expansion is a RTU
offered for each additional VNI serial communication p
connection privilege. This license is required when f r
redundancy is needed, or a new network segrzent isladde@jto

the system
—VistaNET® Server Application (VSA) provides a Nonce
RTU license for the VistaNET® server gatewa lication to run

on a Windows 2000, NT or XP PC or LAN s c uter

—IP Service Unit (IPSU) is the IP version of iher Ju UX service
unit, but contains an embedded computer ard server gateway
software package, as well as a TCP/ connection for
NMS access

—VistaNET® SNMP Agent (VS ). nces any VistaNET® service
with SNMP functionality. NM , the VistaNET® session
converts VistaNET® alagms inte S traps (ver1.0 and/or 2.0)

sgf-defiped list of SNMP managers (via

and forwards them t;
UDP/IP). The agent supp
alarms

BuyLog® Catalog www.gemultilin.com Rev. 1/08
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GE Multilin®
Communications
VistaNET® Network Management System (NMS)

Ordering

Section

VistaNET® Network Interface (VNI)

8645-01

¢ Standard NMS offering
¢ Remote configuration and monitoring
of rings, nodes and units

 Provides two serial communication port connection privileges
from a PC or laptop to network segments

o VistaNET® Local Access (VLA) RTU license included

« Provides for VNI client functionality in client-server TCP/IP Ethernet
NMS implementation

VistaNET® Local Access (VLA)

456-02

e Thrifty, rudimentary NMS offering for small networks
e Local configuration and troubleshooting of units

* Remote monitoring of rings, nodes and units

* RTU license per node

¢ Provides two serial communication port connections privileges
from a PC or laptop to network segments and local units

e Included with VNI RTU license

VistaNET® Upgrade from JNCI/TNCI

« License for upgrading from JNCI/TNCI to VistaNET
VistaNET® Server Application (VSA)

 Creates client-server TCP/IP Ethernet NMS environment for
a network segment

 Provides server gateway functionality from a PC or LAN server
computer, when a NMS serial communications port connegtien
to a network segment is required

¢ Provides one serial communication port connection priVi
the network segment and up to three TCP/IP Etherngt co
privileges for VNI clients

« Single instance of VSA required for each serial communicdtions port
connection to a network segment

¢ RTU license per instance of VSA
¢ Each VSA instance supports up to 50 nodes

86456-03

86456-04

VNI Serial Communication Port Expansiol

86456-05

« RTU license for one additional VNI seri
connection privilege to a network se

tion port
ent

VNI Serial Communication Port Exp

86456-06

¢ Provides SNMP functionality

IP Service Unit (IPSU)

B86434-03

¢ Downloadable option s e website
e Each IPSU suppojts up nodes
o Multiple IPSUs per ent provide redundancy

84634-51 (Downloadable)

* \/SP server gateway functionality embedded within IPSU
 Provides up to three TCP/IP connection privileges for VNI clients

Equipped with SNMP Support Package

86434-61 (Downloadable)

ides UDP/IP Ethernet NMS connection from a network
oadable) segment to a third-party SNMP Manager

order GE Multilin® Multiplexer Family products please refer to the sales offices listing at the back of the catalog. Any individual contact listing
the annotation (T) for Telecommunications, can provide you with product and pricing information.

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE MDS Industrial Wireless Solutions

Networking License-Free Point to Multipoint

MDS Mercury 900™ - License-free Industrial Broadband O

Multimegabit Industrial Mobility Solutions

Multi-megabit speed and long range allows multiple services on one infrastructurg, The
Mercury 900™ is an industrial wireless Ethernet solution with advanced cyber-security.
Featuring Quality of Service, Mercury can be optimized for your specific application,

Tremendous Flexibility and Expandability Drama E ds Industrial Networking

Align your throughput and distance requirements the most uniquely scalable
andiermination costs between
es /0 signals or can carry serial

The Industry Leader At Mgga eds

Megabit speed, exceptional r , and enhanced security are the benefits of the MDS
iNET-I11 900™. Ind @ ade performance allows the iNET-II to function robustly in

extended temperaturgfranges and in more extreme environments, while Ethernet and
serial interface he smooth migration of existing or legacy serial devices to IP
networks. The i ell suited to both fixed and mobile applications and provides the
lowest cost gf o

MDS iNET 900™ - License Free *

Theé Standerd-Bearer for Industrial Wireless License-Free Networking

e est-range high-speed industrial wireless solution in its class, the MDS iNET 900™,
ultiple layers of cyber security and industrial-grade performance. Offering robust

ration in greater temperature ranges and more extreme environments, the iINET

ivers both Ethernet and serial interfaces and enables the smooth migration of existing

serial devices into an IP network.

(0]
0)

MDS entraNET™ at 900 M 4 GHz and the EZ Remote

Extended Range IP Networking

The MDS entraNET 900™ is an exceptionally long-range frequency hopping wireless
solution, offering robust performance in extreme environmental conditions while keeping
power consumption low and data rates high. Both serial and Ethernet devices can
communicate in peer-to-peer mode and connect to an IP network—all with multiple
layers of cyber security. The end result is reduced cost of deployment for systems that
bring mission-critical, revenue-generating data from assets such as oil and gas wells,
compressor stations, pipelines, and fluid storage tanks over Ethernet or a serial gateway
and onto IP-based networks.
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MDS Industrial Wireless Solutions O
Wideband License-Free Point to Point

MDS FIVE.8™ - License-free, Scalable to 100 Mbps and Multiple T1/E1s

Highly Efficient High-Speed Backhaul Solutions

The MDS FIVE.8™ balances exceptional system gain with outstanding spegtral efficiency
and channel availability to provide the best overall network copnectivity in the industry.

Self-healing redundancy makes the FIVE Series more reliabl ditional point-to-
point networks, and automatically adjusts transmit poweli onse to interference,
simplifying deployment and network management. The Fl e used for network
aggregation, backhaul or to extend an existing network.

Wideband Licensed Point to Point 0

MDS LEDR™ - 400 MHz, 900 MHz and 1.4 GHz Licensed Point-to-Point Solutions

Scalable, Secure Backhaul Solutions

These radios are designed to opergfe i int-to-point environment with a wide
range of applications. They a pec ffective for telecommunications access
and transport links, wireless b eSfor SCADA systems, and for use as backhaul
to extend existing telec ion“channels.

LEDR Subrate Series
The Subrate LEDR™ mi io family provides full duplex, scalable bandwidth, and
capacity from 64 kbp s in a 200 kHz channel. The Subrate LEDR is designed to
connect to any ind dard EIA-530, V.35, fractional T1 or E1 source. Available in
protected configurati yvith front panel displays, integrated HTML web servers, and

@ ent systems, these radios offer easy management and

ur entire wireless network.

LEDRFu S Series
BR™ microwave radio family provides full duplex, scalable bandwidth, and

chahn ull Rate LEDR is designed to connect to any industry standard E1 G.703 source.

Narrowband Licensed Point to Multipoint

\ ong-Range Industry Workhorse
The MDS %710 Transceiver Series is a price/performance leader for licensed radios in the

\K 220-222 MHz, 220-240 MHz, 330-512 MHz, and 800-960 MHz frequency ranges. These

radios provide excellent throughput and exceptional range for a wide variety of multiple
address systems. Transparent, direct asynchronous communication offers real-time
communications capabilities, and no additional software or programming is necessary to
implement solutions using standard asynchronous protocols. With its exceptional design,
the Transceiver Series offers excellent performance—even when confronted with
interference or challenging signal paths.

MDS Transceiver Series x710

S

L
MDS Master Sta Seri€s x790

New Standards for Excellence
The MDS Master Station Series is available in the 330-512 MHz and 800-960 MHz

frequency ranges, and may be configured for full duplex, half-duplex or simplex
operation. Available in a number of redundant configurations, the Master Station Series
radio is configurable as a master station or remote radio. The Master Station also delivers
increased throughput and longer-range alternatives for Multiple Address Systems needs.

Publications and Reference: See Section 22 for a
complete list of additional product-related publications

Rev. 1/08 www.gemultilin.com BuyLog® Catalog 18-143

Prices and data subject
to change without notice



GE Multilin® Section 18
Communications
MDS Industrial Wireless Solutions O

Narrowband License-Free Point to Multipoint

MDS TransNET 900™and MDS TransNET 2400™ Q

Reliable Serial Communications for Complex SCADA Requirements

Today's SCADA/Telemetry systems require the transmission of large amounts of data at
ever increasing speeds. The MDS TransNET 900™ is an extremely flexi erial radio,
offering frequency hopping operation and data rates as high as 115.
sleep mode that is well suited to solar-powered applications, st n
capabilities and unparalleled robustness, the TransNET sets new. st T
long-range wireless data transmission.

Other MDS Products 0

MDS SCADAcrypt™ —Protect Your Critical Serial Data with AES 256 Bit Encryption
Legacy Networks, Munitions-Grade Security

The MDS SCADAcrypt™ secures your entire wireless network from the originating devi
multipoint links. Strengthen security at your own pace by adding new units as needed;
enables system-wide security. Simple, reliable, impenetrable.

for reliable,

on point-to-point or point-to-

th
i command from the web server interface

MDS InSite™ and MDS NETview™—Proactive Network Management and Di &

Wireless Networking@Your Command

MDS InSite™ is designed for comprehensive field diagnostics or daily mop
the SNMP industry standard protocols and allows performance mogitori
SNMP devices.

a central location. The MDS NETview MS™ uses
guration, and control of MDS equipment and other

Spectrum Leasing

Leasing Options for Robust Solutions and Rapid Deploy
MDS 900 MHz Licensed Channels for lease allow immedia ent of an MDS Licensed network. Ask us about leasing arrange-

ments for rapid solutions deployment.

L 4

Accessories

A Full Range of Wireless Products
Additional wireless solutions include: MDS F’% dios, the OEM series, licensed point to multipoint IP radios, MDS Multiplexers and

the MDS ClearWave™ Antennas. Q

Q>®
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Multilink Ethernet Communication Switches O

Ethernet Communications for Industrial Automation, Power Utility, and Traffic Control markets

Key Benefits

The MultiLink family is a line of Industrial and Substation Hard-
ened Ethernet Switches that will provide you with secure, reliable
communications with all of your critical infrastructure devices.
Designed to meet the unique requirements of the Protection and
Control Industry the MultiLink Ethernet Switches will ensure your
communications network is always available, even under the
worst environmental and transient conditions.

Ability to Withstand Harsh Environments

—IEC61850-3 compliant for harsh substation environments
—IEEE 1613 Class 2 compliant for transient immunity

—IP 40 rated for environmental protection

— -40°C to +85°C Operating temperature without fans

High Degree of Network and Management Security

—SNMPv3 Encryption

—Secure Web Management

—Remote Access Security

—Radius & TACACS+ for secure password authentication K\

Enhanced Reliability with Fast Fault Recovery

—Network Ring Recovery of less than 5ms per switch

—Link-Loss-Alert for detecting broken 10Mbit & 100Mbit
fiber connections

ML2400
19" Rack-mounted Managed Switch

—Enhanced web statistics simplifying troublesho
—Modbus TCP/IP support for Monitoring & Sys gration

Support of all Common Network Comfunication Ports

—10Mbit, 100Mbit, 1000Mbit Ports

—ST, SC, LC, and MTRJ Multimode ond% e Fiber Optics
P

—10/100Mbit Auto-negotiating R 0 orts
—Copper and Fiber Optic Gigobiﬁct

ML1600
9" Panel-mounted Managed Switch

ML600
Unmanaged Compact Switch

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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Multilink Ethernet Switches

ML2400

17.0" (43.2 cm)

Supports up to 16
10 or 100 Mbit ST, SC,
or 12 LC, or MTRJ
Fiber Ports

Supports up to
32 10/100 Mbit
Copper RJ45 Ports

ML2400 Managed Ethernet Switch

Supports up to 8
Gbit Fiber or Copper

Section 18

C)O

RJ45 Ports

The MultiLink ML2400 is a 19" Rack Mountable hardened Managed Ethernet Swi
cilities, Substations and Transportation environments. It will supply you with reliab
applications and provide flexibility and security with easy to use management

esignedspecifically for use in Industrial Fa-
ed networking of all your mission critical
at are unsurpassed in the industry.

Ordering
MLZAOO - * - *k - *k - *k *k *k *k . nlt
Module A B C D
Port Mounting F t Mounted Ports
B ‘ar Mounted Ports
Power Supply AC 100-240 VAC Power Supply
HI 110-250 VDC/100-240 VAC Power Supply
LO 48 VDC Power Supply
Redundant Power Supply XX No Redundant Power Supply
HI 110-250 VDC/100-240 VAC Power Supply
Lo 48 VDC Power Supply
Modules 4 % 10 Mbit - ST mm Fiber

%,

Harsh Environment %

Accessories for the ML2400

Industrial Power System
Communications Le@rning CD

MultiNet®
EnerVista® Integr

I x

TRCD-ICOM-C-S-1
Multinet-FE
EVI-1000

* Additional nfigurations available. Please see the Online Store for the latest module availability.

4 % 100 Mbit - ST mm Fiber

4 % 100 Mbit - SC mm Fiber

8 % 10/100 Mbit - RJ45 Copper

2 % 10 Mbit - ST mm Fiber + 4 x 10/100 Mbit RJ45 Copper

2 % 100 Mbit - ST mm Fiber + 4 x 10/100 Mbit RJ45 Copper

2 % 100 Mbit - SC mm Fiber + 4 x 10/100 Mbit RJ45 Copper

2 % 100 Mbit - SC sm Fiber 20km + 4 x 10/100 Mbit RJ45 Copper
4 x 100 Mbit - LC mm Fiber + 4 x 10/100 Mbit RJ45 Copper

8 x 100 Mbit - LC mm Fiber

4 %100 Mbit - LC sm Fiber + 4 x 10/100 Mbit RJ45 Copper

8 % 100 Mbit - LC sm Fiber

2 % 100 Mbit - LC sm Fiber + 6 x 10/100 Mbit RJ45 Copper

2 x 10 Mbit - ST mm Fiber + 2 x 100 Mbit - ST mm Fiber

8 % 100 Mbit - MTRJ mm Fiber

4 x 100 Mbit - MTRJ mm Fiber + 4 x 10/100 Mbit RJ45 Copper

2 % 100 Mbit - MTRJ mm Fiber + 6 x 10/100 Mbit RJ45 Copper

1 x 1000 Mbit - SC mm Fiber 2km + 2 x 100 Mbit - SC mm Fiber
1 x 1000 Mbit - SC mm Fiber 2km + 4 x 10/100 Mbit - RJ45 Copper
2 x 1000 Mbit - SC mm Fiber 2km

1 x 1000 Mbit - RJ45 Copper

1 x 1000 Mbit - SC mm Fiber 2km

1 x 1000 Mbit - SC sm Fiber 10 km

1% 1000 Mbit - RJ45 Copper + 2 x 100 Mbit - SC mm Fiber

1 x 1000 Mbit - RJ45 Copper + 4 x 10/100 Mbit - RJ45 Copper

2 x 1000 Mbit - RJ45 Copper

1 x 1000 Mbit - SC sm Fiber 10km + 2 x 100 Mbit - SC mm Fiber
1 x 1000 Mbit - SC sm Fiber 10km + 4 x 10/100 Mbit - RJ45 Copper
2 x 1000 Mbit - SC sm Fiber 10km

Standard Environment

Harsh Chemical Environment Option

Visit www.GEMultilin.com/ML2400 to:

—View Guideform specifications

—Download the instruction manual

—Review applications Notes and support documents
—Buy a ML2400 online

—View the Multilink Family brochure

BuyLog® Catalog
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Multilink Ethernet Switches

ML1600

Section

r —— —— 90'(2286cm) __

Supports up to 12
100 Mbit LC or MTRJ
Fiber Ports

ML1600 Managed Ethernet Switch

Supports up to 8
10 or 100 Mbit ST, or SC Fiber Ports ~ 10/100 Mbit Copp 0

Supports up to 16

Supports up to 4
Gbit Fiber or Copper RJ45 Ports

The MultiLink ML1600 is a 9” Panel Mounted hardened Managed Ether itchithat's designed specifically for use in Industrial
Facilities, Substations, and Transportation environments. It will supply, youui le, high speed networking of all your mission
critical applications and provide flexibility and security with easy to u&% ent functions that are unsurpassed in the industry.

Ordering K
ML1600 - d - d *x - Base Unit
Module A B
Power Supply AC C Por ply
HI /10 AC Power Supply
Lo er Supply
Modules Al Al - ST mm Fiber
A2 A2 bit - ST mm Fiber
A3 A3 4bit - SC mm Fiber
A4 A4 dbit - RJ45 Copper
A5 A5 it~ ST mm Fiber + 4 x 10/100 Mbit RJ45 Copper
A6 A6 bit - ST mm Fiber + 4 x 10/100 Mbit RJ45 Copper
A7 A7 00 Mbit - SC mm Fiber + 4 x 10/100 Mbit RJ45 Copper
A8 A8 Mbit - SC sm Fiber 20km + 4 x 10/100 Mbit RJ45 Copper
AA AA 00 Mbit - LC mm Fiber + 4 x 10/100 Mbit RJ45 Copper
AB AB 100 Mbit - LC mm Fiber
AC AC % 100 Mbit - LC sm Fiber + 4 x 10/100 Mbit RJ45 Copper

D

E GE
GF

GH

J GJ

8 x 100 Mbit - LC sm Fiber

2 % 100 Mbit - LC sm Fiber + 6 x 10/100 Mbit RJ45 Copper

2 % 10 Mbit - ST mm Fiber + 2 x 100 Mbit - ST mm Fiber

8 x 100 Mbit - MTRJ mm Fiber

4 x 100 Mbit - MTRJ mm Fiber + 4 x 10/100 Mbit RJ45 Copper

2 % 100 Mbit - MTRJ mm Fiber + 6 x 10/100 Mbit RJ45 Copper

1 %1000 Mbit - SC mm Fiber 2km + 2 x 100 Mbit - SC mm Fiber

1 % 1000 Mbit - SC mm Fiber 2km + 4 x 10/100 Mbit - RJ45 Copper
2 % 1000 Mbit - SC mm Fiber 2km

1 x 1000 Mbit - RJ45 Copper

1 %1000 Mbit - SC mm Fiber 2km

1 %1000 Mbit - SC sm Fiber 10 km

1 % 1000 Mbit - RJ45 Copper + 2 x 100 Mbit - SC mm Fiber

1 % 1000 Mbit - RJ45 Copper + 4 x 10/100 Mbit - RJ45 Copper

2 x 1000 Mbit - RJ45 Copper

1 %1000 Mbit - SC sm Fiber 10km + 2 x 100 Mbit - SC mm Fiber

1 % 1000 Mbit - SC sm Fiber 10km + 4 x 10/100 Mbit - RJ45 Copper
2 % 1000 Mbit - SC sm Fiber 10km

Standard Environment

Harsh Chemical Environment Option

Visit www.GEMultilin.com/ML1600 to:

Harsh Environment
Accessories e ML1600
Industrial Power System

Communications Learning CD TRCD-ICOM-C-S-1

—View Guideform specifications
—Download the instruction manual

MultiNet® Multinet-FE

EnerVista® Integroto’ EVI-1000

—Buy a ML1600 online

odules and configurations available. Please see the Online Store for the latest module availability.

—View the Multilink Family brochure

—Review applications Notes and support documents

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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Multilink Ethernet Switches

ML600 N O

17" 43 cm) 3.0"(7.6cm)

™~ ;

ML600 Compact Ethernet Switch

The MultiLink ML600 is a Compact Unmanaged Ethernet Switch that is ideal for Industri
vironments that have few Ethernet devices in one location. As a very cost effecti i

networking in your harsh environments and is equipped with Link Loss Learn (K

ities, Substations, and Transportation en-
the ML600 will supply you with high speed
llows for use in redundant architectures thus
ensuring you will always have access to your devices.

Ordering
ML600 - ** - ** - Base Unit
Power Supply AC External 100 - 240 VAC Adaptor
HI 30 - 60 VDC Power Supg
LO
Modules XX
B1

% 10/100 Mbit - RJ45 Copper
4 % 10/100 Mbit - RJ45 Copper
10/100 Mbit - RJ45 Copper

Accessories for the ML600

Industrial Power System @
Communications Learning CD TRCD-ICOM-C-S-1

MultiNet® Multinet-FE ’—O

EnerVista® Integrator EVI-1000 \

* Additional modules and configurations available. Please see t &’ the latest module availability.

Visit www.GEMultilin.com/ML600 to:
—View Guideform specifications

—Download the instruction manual

—Review applications Notes support decuments
—Buy a ML600 online
—View the Multilink Familg'broghure
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Communications
Media and Protocol Converters

Multinet® page 18-150

MultiNet® is a communications module that provides GE Multilin® serial ModBus IEDs with
ModBus TCP/IP communications over Ethernet, allowing connection to fiber optic LAN
and WAN network systems.

F485 page 18-151

The F485 is a self-contained device for converting between RS$232, RS485 and fiber optic
signals. The F485 is electrically isolated to improve communications in noisy
environments.

D485 page 18-151

The D485 Modbus to DeviceNet Converter acts as a gateway between a Modbus RTU
network and a DeviceNet network. Integration of Modbus devices into DeviceNet
networks is enabled without loss of functionality, control, and reliability, both when
retrofitting to existing equipment as well as when setting up new installations.

P485

The P485 Modbus to Profibus Converter acts as a gateway between a I
network and a Profibus-DP network. Integration of Modbus devices i
networks is enabled without loss of functionality, control, and reliabili
retrofitting to existing equipment as well as when setting up new in

USB2Serial Converter

This cable is the solution for users who want to comm
PCs that have USB communication ports. Using this c@
the cable driver on your PC, plug in the cable and y r

O
O
&

O
Q>®

L 4

uick and easy. Simply install
dy to communicate.

N

- Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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Multinet® Serial to Ethernet Converter

Ethernet communications made simple for any GE Multilin® IED

Key Benefits

—Converts Modbus RTU over R5485 into Modbus TCP/IP over
Ethernet

—Supports both 10BaseT and 10BaseF fiber connections

—Connect up to 32 RS485 serial devices to an Ethernet network

—Modbus TCP/IP provides multiple SCADA masters allowing
simultaneous communications to the same IED

—Flexible mounting options allow retrofit to existing devices.

—Industrial hardened for utility and industrial applications

—Simple “plug & play” device setup with EnerVista® software

Applications

Provides Modbus TCP/IP communications to the following Multilin
devices:

—PQM / PQM Il - Power Quality Meter

—SR Family IEDs

—M Family IEDs Features
—ALPS - Advanced Line Protection System User Interfaces
—DDS Family IEDs —10BaseT:
—Other Modbus RTU compatible devices —10BaseF:
—Includes EnerVista® software - an industry-leading suite of —RS485

software tools that simplifies every aspect of working with
GE Multilin® devices

Mounting

Switch Gear

Rail Mounted \\ Example of Multinet rail mounted in Switch Gear
Ordering O

es .I®
s

MultiNet® *
MultiNet® * Modbus TCP/IP converter with RS485 Comm.RS232 comm port
FE ernet port and 10BaseF fiber port

Visit www.GEMultilin.com/Multinet to:

—Watch MultiNet® installation video

—Download the instruction’manual

—Review applicatiens notes and support documents
—Buy a Multi 1
—View th

t® brochure

BuyLog® Catalog www.gemultilin.com Rev. 1/08

Prices and data subject
to change without notice



GE Multilin® Section

Communications
Media & Protocol Converters O
F485
Isolated RS232 to RS485 to Fiber Optic Converter
—Versatile, simple designina —Additional power supply terminals accept
self-contained unit external 9 VAC/VDC source
—Simplifies communications between IEDs ~ —Two mounting configuro’ons
computers and other equipment —Internal swit for selecting signal
—Direct or modem communications conversion
—Electrically isolated for reliable communi-  yisit www. u ‘com/F485 to:
cations in noisy environments _Dow halinstruction manual
—Up to 57,600 bps communication rate _Revi tions notes and support

—Operates with multimode fiber optic cables g m
—120 or 220 VAC adapter included _Buy 35 online

D485
Modbus to DeviceNet Converter

—Integrate GE protective relayg,me —Connects to DeviceNet network using 5-pin
into linear DeviceNet plug

other Modbus-compliant dev
DeviceNet networks —Supports Modbus baud rate of 1200bps

—Easy-to-use, PC-based i etup to 57600bps

Software for simple ¢ i —Modbus interfaces supported: RS232,
—Connectsupto 10 M stoa RS422 RS485

DeviceNet network —DIN-rail mountable

“

ter” functional-  —24 VDC input power

Visit www.GEMultilin.com/D485 to:

—Download the instruction manual

—Review applications notes and support
documents

—Buy a D485 online

—Supports DeviceNe

P485
Mo rofibus Converter
—Int e GE protective relays, metersor ~ —Supports Modbus baud rate of 1200bps
other Modbus-compliant devices into to 57600bps
\ ofibus networks —Modbus interfaces supported: RS232,
asy-to-use, PC-based EnerVista® Setup RS422 RS485
Software for simple configuration —Supports up to 50 Modbus Transactions
—Connects up to 10 Modbus devices to a —DIN-rail mountable
Profibus network —24VDC input power
—Complete Profibus-DP slave functionality ~ —CE, UL and cUL certified
as per IEC61158 Visit www.GEMultilin.com/P485 to:
—Supports Profibus baud rate of 9.6Kbps to  _pywnload the instruction manudl
12 Mbps —Review applications notes and support
—Profibus interface supported: RS485 documents
—Buy a P485 online
USB2Serial

USB to Serial Cable Converter

—Designed for high speed transmissions for  Visit www.GEMultilin.com/usb2serial to:

optimal performance —Download the instruction manual
—Premium quality, flexible 6 ft long cable —Review applications notes and support
—Ergonomic molding for easy connections documents

—RS-232C standard compliant —Buy a USB2Serial online
-y —Powered by your computer’s USB bus
—DB 9 male connector

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin®
Power Sensing

Instrument Transformers
Low Voltage Current Transformers - 600 Volt Class Indoor Type

Split Core Current Transformers

Section 18

Applications

—Energy management
—Load surveys

—Sub metering

Features

—Window sizes from 0.75 x 0.75 to 12 x 30
inches

—Ratios from 100:5A to 10,000:5A

—Voltage output available

—Weather proof model available

—UL Recognized and CSA Approved

Auxiliary Current Transformers

Applications

—Designed for use in the seconda
main current transformers to
ratio for metering or relaying a

Three Phase Current Transformers

—Several models available

—Wound primary up to 50A

—IEEE or IEC metering and relay class
—Summation CT's up to six secondaries
—UL Recognized and CSA Approved

ering and motor over-

50 models available

vailable for most models
atios from 50:5A to 4000:5A
—UL Recognized and CSA Approved

space and reduces installation time
sequence core in the same package

Applications
—For use with ammeters in panelboards,
control panels and engine generators

Features

—Wide range of window sizes

—Ratios 50:5A to 2000:5A

—1 Amp secondaries are available

—Supplied with leads or terminals

—Integral feet or mounting brackets
available

—UL Listed and CSA Approved
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GE Multilin®
Power Sensing

Instrument Transformers
Low Voltage Current Transformers - 600 Volt Class Indoor Type

Current Transformers

Section

OO

Applications

low voltage switchboards, switchgear
and motor control

Current Transformers

Applications
—Designed for specific mount a
in low and medium vol i

Current Transformers

—For metering and relaying applications in

Features
—Wide range of window sizes
—Ratios 50:5A 000:5A

re available
r terminals

—1 Amp secondagi
ithlead

—Multi ratio available

—Desighe meet |[EEE C57. 13
orlE =

—Utliste d CSA Approved

Q

ions
edr

Features

—Wide range of window sizes
—Ratios 50:5A to 6000:5A

—1 Amp secondaries are available
—Multi ratios model available
—Designed to meet IEEE C57. 13
—UL listed and CSA Approved

Appligati
—For e wattmeters, and cross

curent ensation applications
L 4 \< ,

S
&

Ground Fault Sensor

Features

—Wide range of window sizes

—Ratios 50:5A to 6000:5A

—1 Amp secondaries are available

—Supplied with leads or terminals

—Integral feet or mounting brackets avail-
able

—UL Listed and CSA Approved

Applications
—To sense zero sequence ground
fault currents

Features

—Window sizes up to 30x 10 inches are
available

—Ratios 50:5A and up

—Special ratios and physical sizes built to
customer specifications

—UL Recognized and CSA Approved

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin®
Power Sensing

Instrument Transformers
Low Voltage Current Transformers - 600 Volt Class Indoor Type

Ground Fault Sensors Type HGF

Section 18

O

Applications
—Designed to match the ground fault input
of GE Multilin® motor protection relays

Current Transformers

Features

—Window sizes 3.75", 5.75" or 8.13%
—Ratio 50:0.025A 60 Hz
—IEC versions also availab

—ULand CUL rec&

Applications

—Designed for operation of meters
and instruments

—Utility metering

—Mounts directly on busbars or

e
— ow sizes 3.46" x 4.16"

tios 200:5 to 4000:5

—Meet ANSI C12 size and mounting

transformer spade \
Current Transformers
Applications
—Designed for ion of meters and
instru
—Utilityfmetering small window

N\
&

Current Transformers

Features

—Designed for outdoor service
—Encapsulated in cast polyurethane resin
—Compression type terminals

—Ratios from 100:5A to 800:5A

—Dual ratio models available

—Engraved aluminum name plate

—Meet ANSI C12 size and mounting

Applications

—Designed for operation of meters
and instruments

—Ultility metering large window

&

Features

—Designed for outdoor service
—Compression type terminals
—Ratios from 200:5A to 4000:5A
—Dual ratio models available
—Engraved aluminum name plate
—Meet ANSI C12 size and mounting

BuyLog® Catalog
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GE Multilin® Section
Power Sensing

Instrument Transformers
Low Voltage Potential Transformers - 600 Volt Class Indoor Type
Voltage Transformers O
Applications Features
—For single phase voltage measurement in - —Resin cast moulded plos*c cases
AC power systems —Integral fuses available on some models
—Designed to EE C57.13

—50Hz dési aple
—UL Recognized CSA Approved

Applications Features
—For three phase voltage meas —Resin cast moulded plastic cases
AC power systems —Integral fuses available on some models
—Designed to meet IEEE C57.13
—50Hz design available

K\ —UL Recognized and CSA Approved

Voltage Transformers

Features

—Housed in a resin filled plastic case
—Compression type terminals
—50Hz design available
—Transparent plastic terminals cover
—Engraved aluminum nameplate
—Designed to meet IEEE C57.13

N

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin®
Power Sensing
Instrument Transformers

Bushing Current Transformers - 600 Volt Class
Cast Resin Unit

Section 18

Applications

—For use over bushings of power trans-
formers and dead tank circuit breakers

—For metering and relaying applications

——
Taped Unit

Features Q
—Indoor or outdoor service

—600V class to IEEE C57.13 or IEC 60044-1
—Ratios 50:5 to 25000:5

—Single and multi rati ilable
_Optionalgrount&ail le

Applications

—Designed to customers specifications for
metering and relaying applications

—High voltage circuit breakers and power
transformers

Board Mounted Unit

&

Features

—600V cl ol C57.13-1993

—Sin i ratio designs available
—L or inals available

@i or use in oil are available

Applications
—Designed for mounting and staeking over
the bushings of large general

—For metering and relayi

>

Medium Voltage Current and Potential Transfcgme@o 38kV Indoor Type
Voltage Transformers

Features

—Ratios up to 40,000:5A

—1 Amp secondaries and IEC
design available

—600V class 50 or 60Hz

—Shield winding available

ications
In voltage transformers for metering
elaying applications in AC power
Ostems

Current Transformers

Features

—Vacuum cast polyurethane resin
—Designed to meet IEEE C57.13

—5kV to 34.5kV with BIL rating up to 200kV
—UL Recognized and CSA Approved

Applications

—Indoor current transformers for metering
and relaying applications in AC power
systems

Features

—Vacuum cast polyurethane resin
—Designed to meet IEEE C57.13

—5kV to 34.5kV with BIL rating up to 200kV
—UL Recognized and CSA Approved
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GE Multilin®
Power Sensing
Instrument Transformers

Control Power Transformers - 5kV to 38kV Indoor Type

Single Phase Cast Coil Transformers

Section

O

Applications
—To provide control power in medium
voltage switchgear

F= .
‘ ¥
F.

.

Single Phase Cast Coil Transformers

Applications
—To provide control power in
voltage switchgear
—Generator neutral gro

Three Phase Cast Coil Transformers

Features O

—Vacuum cast primary coil using
epoxy resin

—Single phase rating from% kVA to 37.5
KVA

—Voltag ti%S kV and BIL rating to
95 kV BIL

eatures

—Vacuum cast primary and secondary coils
using epoxy resin

—Single phase rating from 25 kVA to 75 kVA

—Voltage rating 5 to 34.5kV and BIL rating
to 150 kV BIL

i
—To grovide control power in medium
0\0 ge switchgear

S
&

Current Transd

Current Tran

Features

—\Vacuum cast using epoxy resin

—Three phase rating from 15 kVA to
150 kVA

—Voltage rating 5 to 34.5kV and BIL rating
to 150 kV BIL

—Horizontal and vertical mounting
available in some models

Applications
—Process control
—Industrial measurement

Features

—Models available for 5 to 600 primary AC
current

—Output 4-20 mA dc

—UL recognized

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin®
Power Sensing
Instrument Transformers

IEC-Rated Instrument Transformers

Current Transformers (Low Voltage)

Section 18

O

O

Applications Features
—Suitable for measuring applications in AC  —Available for indoor applications
power systems —DIN rail mounting ¢
—Designed to meet IEC 60044-1
—720V rated @
Current Transformers (Medium Voltage) 0
Applications

—Suitable for measuring and protection
applications in AC power systems

4

Voltage Transformers (Medium Voltage)

esigned to meet IEC 60044-1

—Available from 12 to 36 kV

—Multiple core designs available for
measuring and protection in one package

Applications
—Suitable for ur nd protection
applications wer systems

Visit www.GEMultilin.c
—View catalog sheets
—Review applications Notes pport documents
—Buy an instrument transformer online

—View the product brochures

Features

—Available for indoor or outdoor
applications

—\Vacuum cast in epoxy resin

—Designed to meet IEC 60044-2

—Available from 12 to 36 kV

—Rated Voltage Factor: 1.2/1.9
(Continuous/8 hours
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GE Multilin®
Accessories
Switches

SB-1 Control and Transfer Switches

Section

Applications
—Control of electrically operated circuit
breakers, valves, motors, etc.

Features

—Transfer current and potential to
instruments and relays

—Standard mounts on panels up to 3/16"
(up to 2" available)

—Up to 16 stages (32 contacts)

—Tandem mechanisms available

—Yale lock or locking handle available

—Silver to silver positive wiping action
contacts

Rotary switch for circuit breaker
control, motor control or
instrument transfer.

SB-9 Master Control Switches

—Rated 600 V, 20 A continuo 0 A for
three seconds)

—Palladium contacts for low level
instrument circuits available

—Pull-to-lock -to-turn actions

availa
—Up to 12 pesitiofs,
—Four utcheons (switch face

60° rotation

f fixed handles (black only)
es of removable handles
ned or spring return switch action
1 cover
—UWPrecognized

Applications

—Steel mills, petroleum/
power plants, heavy indus

—Repetitive positive pos ing
(thousands/week)

Features
—Standard mou

els up to 3/16"

Rotary switch for frequent
control of circuit breaker, motor,
or magnetic switch.

—Palladium contacts for low level
instrument circuits available

—Pull-to-lock and pull-to-turn actions
available

—More positive positioning than SB-1

—Better insulation to ground than SB-1

—More substantial bearings than SB-1

—Up to 12 positions, 360° rotation

—Four types of escutcheons (switch face
plates)

—Eight types of fixed handles

—Three types of removable handles

—Maintained or spring return switch action

—NEMA 1 cover

—UL recognized

Applications

—Circuit breaker control switches
—Ammeter/voltmeter selector switches
—Lock-out relays (LOR)

N

Features

—Self cleaning silver plated contacts
—Standard 3 - hole mounting

—Pull -to - lock mechanism available
—Continuous 600v 30A rating

—UL Recognized and CUL

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin®
Accessories
Switches

SB-10 Control and Transfer Switches

Section 18

Applications

—Control of electrically-operated circuit
breakers, valves, motors, etc.

—Transfer current and potential to
instruments and relays

Features

—Lateral action eliminates second separate
switch

—Two electrically separate and mechanically
independent switches in one device

—Standard mounts on panels up to 3/16" (up
to 2" available)

—Up to 12 stages (24 contacts) of rotary
contacts (includes lateral and rotary)

—Up to four stages (eight contacts) of lateral
contacts (in-out action)

Rotary / lateral switches for
circuit breaker control, motor
control or instrument transfer.

SBM Control and Transfer Switches

Applications

—Control of electric-operated ci
breakers, valves, motors, etc.

—Transfer current and pot to
instruments and relays

Features

—Limited space ions
—Compact de

—Up to 10 stages ontacts)

—Double surface eams’one cam per

—Lateral action interlock with rotary po
available

—Tandem mechanisms available

—Yale lock above handle available

—Silver to silver positiveVipi ction
contacts
—Rated 600V, 20 A conti (250 A for

three seconds)
—Palladium contac w level instrument
circuits av le
—Upto 12 rota sitions, 360° rotation
—Three esclitcheons types (switch face
pla
—S typesof fixed handles
n d or spring return switch action

cover
- ognized

—Standard mounts on panels up to 1/4" (up
to 1.5" available)

—Rated 600 V, 20 A continuous

—Silver to silver positive wiping action
contacts

—Pull-to-lock action available

—Up to eight positions, 360° rotation

—Three types of escutcheons (switch face
plates)

—Eight types of fixed handles

—Three types of removable handles

—Handles to match SB-1 available

—Maintained or spring return switch action

—UL recognized

contact)
—Add-a e re for adding up to two
Rotary switch for circuit breaker gqge
control, motor control or —Ele@tri parate and mechanically
instrument transfer. independent doublebreak contacts
FT and RT Test Switch
lications

—Multi - circuit testing of switchboard
relays, meters and Instruments

Features

—Semi - flush panel mounting

—Mounting base and cover

—Up To 10 Individual knife blade switches
—Clear cover and colored handles available
—UL Recognized and CUL

—Available as a rack mounted assembly

0 BuyLog® Catalog
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GE Multilin® Section

Accessories
Indicator Lights Terminal Blocks Q
ET-16 Incandescent Indicating Lights 116B407 Pullout Fuse Blocks

—Various voltages and color caps available

—Class J pullout blocks, available in two or

> three-fuse modes s

ET-16 LED Light Emitting Diodes

—Various voltages, LED colors and color
caps available

7
i

amp type connectors
hort circuit strips
ontrol wire termination, Rated for

ET-17 Neon Indicating Light V, 50 Amp
&? —Various voltages and color caps available

NI
%fc —Used where a high current rated block is
required

—Rated for 600 V - 100 A circuits

Test Equipment

—Used where a high current rated block is
required
—Rated for 600 V - 100 A circuits

erminal Block
515 Blocking and Test Module ‘ Z }
—Provides an effective means of,
, blocking, relay isolation, and @
of protective relays
"nao \

PK-2 Test Block and Plugs

EB-4 Terminal Block

—Provided with 2, 4 or 6 points
—Rated for 600 V - 30 A circuits

—Facilitates the testi A ruments,
’ meters and relgys

XCA Test Probes and Plugs
—Test probes plugs for C-case drawout

N

est plugs for drawout relays

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin® Section 18
Test Equipment
RTT Desktop Test Set

Economical current, voltage, and digital input injection test set

Key Benefits

—Economical method for testing the operation of protection
relays, meters, and PLC's

—Cost effective tools for performing hands on relay, meter, or
PLC training

—Real time control of relays and meter input including AC voltage,
AC current, digital inputs, and RTDs

—Provides a method for testing protective relay and meter
settings files before sending to the field for commissioning

—Effective tool for validating the operation of logic schemes
designed in protective relays and programmable logic
controllers

Features

—Single phase AC current injection
(0to 3 Amps @ 120 Vac input voltage )
(0to 6 Amps @ 240 Vac input voltage )
—Single phase AC voltage injection
(0 to 40 Volts @ 120 Vac input voltage )
(0 to 80 Volts @ 240 Vac input voltage )
—Force the status of 8 Digital Inputs (Wet and Dry )
—Monitor the status of 2 Contact Outputs
—Control of 3 RTDs (Resistance Temperature Detectors)

(110 to 160 Ohms)
—Removable Device Connection cables for easy switching
between multiple relays and meters
—UL Listed and CE Certified \

—Operate at both 120 Vac and 240 Vac input power
—Includes detailed wiring diagrams for connecting to mos@

Multilin® protective relaying and metering devices

&
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GE Multilin® Section
Test Equipment
RTT Desktop Test Set

Labeled Lugs f
Identifying Device
Connection Points

L 4

Plug-in Connection
Cable for Easy Swapping
Between Devices

ital Input Control

Voltage Input Control et and Dry Inputs

0V - up to 40V @ 120 Vac Input Voltage
0V - up to 80V @ 240 Vac Input Voltage

RTD Input Control

Current Input Control 110Q - 160Q
0A - up to 3A @ 120 Vac Input Voltage . -
0A - up to 6A @ 240 Vac Input Voltage [ {
Desktop Test Sot .
Digital Input Type Control Contact Output Status
Wet or Dry Monitor 2 Outputs

Ordering

Base Descrip’

RTT p Te with one device connection cable
Accessories:

RTT-Cable @t'ona device connection cable
Visit www.GE ilif‘co TT to:
—Download the i ction manual

—Review applicationsotes and support documents

—Buy a RTT online
L 4

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin®
Software
EnerVista® Suite

The EnerVista® suite is designed to simplify every aspect of your workflow
processes

Section 18

Launchpad

Device Setup & Document Management Toolset
Launchpad is the powerful toolset management engine for all of the support resource
needed for GE Multilin® products, including setup software, manuals and firmware files.
The Launchpad subscription mechanism ensures that all of your necessary files aréske

up-to-date and most importantly you only receive updates on the informotion

interested in. The EnerVista® Setup tools provide a consistent look-and-feel for
GEMultilin devices, shortening the learning curve needed to be productive.

Viewpoint Engineer
Logic, IEC61850 System Configuration and Real-Time Monitori
Viewpoint Engineer is the most advanced tool for protection &

commissioning staff available. Use the full-featured Grophic&esignerto build and

L

—s

TR AREE TR0 LeOPT SRR

—+

annotate complex FlexLogic™ and then observe it in real-time
Monitor. Use the System Designer option to design and an IE€61850 communica-
tion schemes, including ICD file import and SCD file export ffor E IEDs.

Wies

Viewpoint Maintenance L 2
Security Auditing, Device and Asset Health Re

page 18-172
Fault Data Retrieval

e settings, including the MAC
liance with NERC Critical

Comprehensive Security Report outlines chan o de
address if the change was made via Ethern%

Infrastructure Protection standards. Devi t Status Reports detail current and
@ing protected.

historical health for both the IED and the

Viewpoint Monitoring

Easy-to-Use Visualization and
Viewpoint Monitoring pr: i

page 18-176

rding for Small Systems
visualization of real-time data from all

GE Multilin® using read
ciator and time synchroni
incorporated using either gen
optional OPC/DDE server connectivity can link to existing facility DCS or SCADA systems.

L 4

Ingetrator
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GE Multilin®
Software
EnerVista® Launch Pad

Device Setup and Document Management Toolset

EnerVista® Launchpad is a software package that provides you
with a full set of powerful device setup and support tools for your
GE Multilin® devices. Launchpad is included with your purchase of
GE Multilin® products and will increase your productivity by keep-
ing your support documents and application software up-to-date
and at your fingertips

Key Benefits

—Provides a simple and intuitive method for configuring all
GE Multilin® devices

—Ensures setup software, manuals and other support documen-
tation is available to you and is always up to date

—Supplies all the tools necessary for analyzing faults to get your
equipment back up and running

Key Features

—Configure and access all GE Multilin® devices from a single
application

—Create and edit setting files offline or in real-time directly to yo
relays and meters

—Manage all of your support documents in a single refer
library

—Receive automatic notification of new software an

documentation as soon as it is made available
—Contains COMTRADE and event viewers to assist with‘ana g

fault information @
A Complete Up-To-Date Reference Librar

EnerVista® Launchpad will make sure thaall ary
documents, setup programs and softw Nore up-to-date by
automatically retrieving them fro b site or Product CD, or
by sending you an email whenev;% ® makes new

information available.
Manage all of your Support Do ents

in a Single Desktop Librar;

ibrary of document resources that

is automatically nized for you.

The Documen

—Manuals
—Application Notes
—Service Bulletins

—Guideform Specifications
—Drawij

Section

All critical information about GE Multilin® products
will be up to date and at your fingertips

Launchpad's subscription application will keep you up-to-date on
the new product resources as soon as they are available. Launch-
pad will allow you to sign up to receive notification about new in-

formation by one of the following methods:

—Alerting you whenever you open up EnerVista® Launchpad
—Emailing you about the new resource available
—Automatically downloading new documents into Launchpad

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin® Section 18
Software
EnerVista® Launch Pad

Single Launching Point for All Setup Programs

EnerVista® Launchpad's IED Setup page gives you a single point of — SEEksakalEsal
entry to configure your GE Multilin® devices. Additionally,
EnerVista® Launchpad will:

—Instantly identify when a new version of the setup software is
available

—Provide downloading and installation of new versions of the
Setup Software with a single click of a button

—Provide a method for directly installing new setup programs
without having to navigate to the web site

Easily Configure Your GE Multilin® Devices

Included with the purchase of your GE Multilin® products,
EnerVista® Launchpad includes a single platform to configure all
of your GE Multilin® devices. Launchpad will allow you to configure
your devices in real-time by communicating to them using a
serial, Ethernet, or modem connection, or offline allowing for
programming of your devices at a later time.

Common Tool to configure all GE Multilin® Devices

The EnerVista® setup software contains tools to simplify device
configuration including:

—Quick Connect for single click communications to all serial
Ethernet devices

—Send and retrieve settings directly to all devices
—Communicate to multiple devices at one time to simplify(rel

coordination
—Lock setting files to device serial numbers to elimindte chances
of human error 1 4
e

—Create setting file templates to reduce the nu M Ings
needed to configure similar devices Configure relay and meter settings
—Copy and paste settings from one relay s ruse with easy-to-use configuration tools
in another

I
—Locking setting files with passwords tofpreveft changing or
tampering

Creabe New Settings File .-l.ll.lﬁll

—Supports multiple languages incl ish, French, Russian Floome:  [Trantommer 101 T
and Chinese Increase security and reduce
Ot o [TEOTEHTF SR LHET T mistakes by locking a setting file
veon to a device serial number
Ceicichon: [OM T 10
E P s —
ok Cancel I
L 4
® ili Rev. 1/08
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GE Multilin® Section
Software
EnerVista® Launch Pad

Create Templates to Reduce Configuration Time

The template creation tool included with EnerVista® Launchpad will greatly reduce the amount of time required to confi ays that
are performing similar functions. The example below demonstrates how the time required to configure 10 similar relays can be reduced
by up to one third using Launchpad templates.

Traditional Device Configuration Method %
4 Hours + 2 Hours + 1 Hour + 1 Hour + 2 Hours = 10 Hours per
Relay
Create Relay Calculate Enter Check Settings CompareFiles |y 10 Relays
Control Logic ’ Protection ’ Protection ’ for Errors ’ for -

Settings Settings Discrepancies
9 9 p =100 HOUQ

Launchpad Template Configuration Method

)

4 Hours Ho
Onceonly | + | 2Hours + 1 Hour 4 Hours + 3 Hour
Create Control Calculate Enter
Logic for all ’ Protection ’ Protection
Relays Settings Settings

Real-Time Device Monitoring

The EnerVista® Launchpad Setup programs will allow you to com-
municate to your protection and metering devices in real-time to
monitor their status and the status of the assets they are protecting.
This software can communicate with your devices using ial,
Ethernet, or modem connection, thereby allowing you tg
your power system devices from any local or remote lo

Instant Feedback About the Status of your Equipme

meters including: voltage, current, power, energ
symmetrical components
—Reduce commissioning test time by egsily identifyling the status
of all device inputs and outputs
—Observe current and voltage quantitj
viewer
—ldentify power system problems
detected by your relays
—Remotely view and control th
as if you were in front of

asor diagram

recorded at the time of the fault
—Playback fault r&sords in a graphical phasor viewer to analyze

the affect on power system quantities throughout the fault

ely time-stamped Sequence of Events viewer Analyze faults using COMTRADE Waveform Viewers
showing both analog and digital status information

- Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin® Section 18
Software
EnerVista® Viewpoint Engineer

System Configurator and Commissioning Toolset

Viewpoint Engineer is a set of tools that will allow you manage,
configure, and test your UR and URP“s relays at a system level in
an easy to use graphical drag-and-drop environment. This soft-
ware will streamline the steps required to configure devices, com-
mission relays and manage the assets in your power system .

e s o 58

Key Benefits

—Reduce the amount of time required to create complex logic
schemes

—Program Remote 1/0 communications for multiple relays in an
intuitive graphical interface

—Simplify commissioning by identifying the status of the relay
logic in real-time

—Test protection relaying at a system or substation level rather
than as an isolated device

—Provides a means for managing all documentation about all
assets in your substation

—Decreases the number of support documents engineers require
for commissioning and maintenance

Key Features

—Configure UR and URP's relays in an intuitive Graphical
environment

—Program Remote 1/0 relay communication settings for multiple
devices in one simple step

—Evaluate the status of FlexLogic™ equations and Remote I/
messaging in real time

—Annotate UR and UR""s settings and store this documentation
the setting file

—Link support documents to the System Designer Project
a single location for substation asset management

L 4

C

System Designer

Design Control Logic at a System or Substati
The System Designer allows you to inter—com ontrol logic
distributed across multiple UR and UR™* e rogramming
Remote 1/0 messages in an intuitive, graphical drag-&-drop

environment.
System Level Settings Confi uti@
strib a

—Design automation logicdistri cross multiple UR and
g

ol e o alitl x|

BEH S0 EERA [ EF ORNOTOAE SR <1008 e o pe o

UR™= devices
ingfin both the Sending and

—View "Virtual Wiring” communication diagrams in a manner that
is similar to hard wiring schematics

Configure Remote I/O communications for
multiple relays in one easy drag-&-drop step
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Connectivity Report

The connectivity report provides a detailed report of all peer-to-
peer mappings between the settings files associated with a
project, including:

—IEC61850 GSSE/GOOSE and UCA2 GOOSE messaging

—Direct I/0 configured between the UR relays.

The report will be generated as a PDF for simple archiving and
emailing. A separate PDF report will be generated for each UR or
UR™= device

Document System Level Setting Diagrams

—Annotate Remote 1/0 System diagrams to describe Inter-Relay
messaging for testing engineers

—Documentation of Remote 1/0 System diagram stored in a
project folder for permanent archiving

IEC61850 Configurator

Import ICD and Generate SCD files using a single application
The IEC61850 enables system level configuration of the communi-
cations between all IEC61850 devices.
Importing ICD Files

—Import ICD files from any IEC61850 Compliant device

—Create a library of ICD files, organized by device locatiop, de
type, or project

—View file information in an easy to understand ICD @

Create SCD Files

—Organize files by creating projects. Project files in
subnet communication parameters as well as the iated
device ICD files

—Configure the communications between rélays aving the
IED’s subscribe to the appropriate tréhsmission GOOSE
messages x

—The saved project becomes the,SC needéd to generate the

GOOSE reception settings files N in the system

O

IEC61850 Configurator

Device ICD files

Viewpoint Engineé

or UR s devic
setting files will

Section

eate a separate setting file for each UR
onfigured in the System Designer. These

in all communication settings needed for
cations

G
i

i

SCD File

| IED 3

Settings Files

Publications and Reference: See Section 22 for a
complete list of additional product-related publications

Rev. 1/08
Prices and data subject
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Asset Manager
Manage all Assets in Your Substation or Power System

The Asset Manager will provide you with a tool to archive and
manage critical information about any asset in your substation. All
information in your power system can be stored in a Project Folder
that can be shared between engineers and act as a single reposi-
tory for any information required for your installed equipment.

Central Link to all Critical Information

—Create a Project folder that will act as a single location to
reference all information about equipment in a substation

—Create an intuitive layout and navigation interface for your
project by importing existing schematics or using the drawing
tools provided

—Link documents, drawings, or setting files for all substation
equipment into the project for complete system asset
management

—Launch directly from the Asset Manager into the System
Designer or Graphical FlexLogic™ Designer for programming breakers, transfo
your devices

Graphical FlexLogic™ Designer
Design FlexLogic™ with Drag-&-Drop Ease

Simplify the process of creating complex control logic for substation
automation in your UR and UR™* relays to perform functions such
as advanced tripping, reclosing and transfer schemes.

Simplified Control Logic Creation
—Create FlexLogic™ with drag-and-drop ease

[ et I

—Connect outputs of FlexLogic™ equations directly to cont = : | !

outputs and LEDs e o : -
—Configure logic over multiple worksheets to keep logic e : ) = [

structured and organized - '

. . . I DY T T T T T Y

Documentation of Settings i i i L i
—Annotate control logic with documentation a raphies . :
—Store all settings documentation directly imOR UR™ RSy |

setting files Design and document UR control
Powerful Intuitive Complier logic in one intuitive application
—Optimizes FlexLogic™ equations t S lines as necessary
—Detects and alerts user of err& lemns in FlexLogic™ design

L 4
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Logic Analyzer

Real-Time Feedback of FlexLogic™ Status

When connected to your UR or UR™ relays, Viewpoint Engineer
will provide real-time feedback of the status of the FlexLogic™
inputs, logic gates, timers, latches and outputs for every equation
in the relay.

Simplified Troubleshooting

—Follow the operation of your UR relay through each step of the
FlexLogic™ equations

—Detect problems in wiring or programming by viewing the status
of all inputs in one screen

—Determine which inputs are causing each logic gate to
be asserted

—Identify the logic that is causing the relay to not act as expected

Real-Time Feedback of Peer-to-Peer Message Status

Connecting Viewpoint Engineer to the local area network allows
you to receive real-time feedback of the status of Remote I/O
messages from both the relay sending the message and the relay
receiving the Remote I/0 message.

Simplified System Troubleshooting

—Determine the status of all Remote I/O messages sent to other
devices in the network

—Verifies that Remote 1/0 signals are received and interpreted
correctly by the intended devices

—Reads settings from UR and UR™ devices on the net
automatically creates a Remote I/0 System Diagra
—Analyzes the settings in all UR and UR™ devices vV S Cor-

rect programming between sending and receiving devices

: (,q’

S
&

wT=

Section

T ey

| —
LT

L Wndow el
| e Tl T T -

o [ (i

Analyze the status of Remote I/0 messages from
both the Sending and Receiving devices in Real- Time

\QViewpoint Engineer Software Selection Guide
VPE

w =
OOU’|I—‘

L 4

EnerVista® Viewpoint Engineer

Single License
5 Pack

10 Pack

50 Pack

No System Designer
With System Designer Option

Standard 1 Year Updates

@@@

Gl Additional 1 Year Updates
Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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Troubleshooting and Reporting Tools

Viewpoint Maintenance is a must-have tool for any integrators or
electrical staff involved in power system protection and mainte-
nance. This software increases the security of your relays, reports
your device’s operating status and simplifies the steps to
troubleshoot your device.

Hiil

o —
i ——]
—

i
m

dddarild 1}
LY
A

Laned |

Key Benefits

—Reduce the time required to perform maintenance on your device

—Increase the security of your relays by identifying relay settings
that have been changed

—Avoid costly downtime by reducing the time required to collect
data for troubleshooting faults

—Improve maintenance scheduling by prioritizing service needed
for your power system equipment

—Identify potential system problems before they become critical

Key Features

—Security Audit Trail tracks settings and configuration changes,
who changed them, and the time and method of the change

—Single button click to download and compile all fault diagnostics
into a single zip file for easy sharing with engineers who can
help assess system problems

—Retrieve critical system information that will help asses potential

system faults
—On-line and hard copy reports for easy viewing
—Easily identify the file name of the settings file loaded on
the relays \

—Support for the following GE Multilin® IEDs: 369, 469, 489,
750/760, PQM 1, B30, C30, C60, D30, D60, F35, F60, G30,(G6
L60, L90, M60, N60, T35, T60*

*Consult the latest Viewpoint Maintenance release notes for a,complete list

devices supported by this function. \

Q>®
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Security Audit Trail* Security Audit Trail Features:

The Security Audit Trail feature in Viewpoint Maintenance is the —Date and time of hardware, firmware or setting changes made

first of it's kind, automatically tracking the details of settings to your relays

changes to your relays along with the MAC address of the user —Logging of the MAC address of computers makinggsettings changes

who changed them. This traceability helps map out where a —Track method of how settings changes were made (i.e. keypad,

problem may have occurred and will help improve maintenance serial port, Ethernet)

procedures to prevent them from happening again. Thisisalsoa  —Printer-friendly option to view orts

valuable tool for ensuring the system configuration is the same as  —Filter by date to identify changes gs over time

when it was commissioned. —Ability to identify the name of’s iles for accurate
identification

EAST LANE 2 SECURITY/CHANGE HISTORY REPORT

& and Time that the Security Report
was generated
e -
Davico Name: oL 2 cription of the GE Multilin” Relay
= S Cqspmen ome
[Firmware version: i 50 ® Relay Model Number and Firmware version
Serial Humber- MAGCO400000127 e Relay Serial Number
IP Address: [3. 94.247 167
Summary of the last time the
[Setling File Name: [FAST_LINE-2.urs i i
Last Changed: [Sep 09 2005 14:18:03.070200 via Ethernat Conflgu ration was ChanQEd
(Changed by Whom (MAC Address): 000874206FD0 ® Name of settings file
® Who loaded the file
® When the file was loaded
Event | Date of Change | #of | Password | Msthad of[Changed by Whom Filename Uple tatus | Firm,
Entered | Change | [MAC address) Varsion|
144 | 0B/0BM05 G2:18 PM 15 Ne Ethornet | 000OT4ZDEFDY - s nService | 480 @ Hlstory of Iast 10 occurrences the
143 | 0B/ZEM05 0915 AM) 1 No Keypad Tn Jervice 460 - .
192 [on/2sis 0823 AW 1 We Keypad T Senice| 460 configuration was changed
141_[0Bi2SI05 0602 AM] 1 No | Keypad T SaricE| 460 e Date and time of configuration change
140 [CR/Z4M05 0945 AM) 18 Ne Ethernet | Q0BODODIEAES I -2 urs Ta Service. 480 . . .
= - oot | s0800002ERDS L T ® Number of settings changed at this time
3 Ethernet | O0BODODZEAES o T a0 | ® Method used to change the rell::_ly setlings
Ethernot | 000874578487 il ® MAC address of computer sending settings
YRR} BODPRTAYIA ':.:;:. ) ® Name of the setting file sent to the Relay
135 | CR/09M08 02:30 PM) 3 Ne Ethorno! 00BODOD2EA " .
fhormet sce | 450 e The relay status after the settings changes
g 0 @® Detailed description of all changes
Evant | Dats of Changs 0ld Valua oW Itam Modbus Address que tO the re]uyns Conﬁg LITCIUOD
144 | CBI0308 02:18 PM Disabled En Ausiliary UV 1 Evenls [CE] ® Date and time of configuration change
144 09/08/05 01:10 PM| Disabled Enable Auxiliary UV 1 Function 028620 ™ Descriptl'on of the setting that was chunged
144 | 02008005 12:45 PM Disabled ablod Hewiral OV 1 Events 0xE800 ® Setti I bef h d
144 |ga0anms 12:10 PM| 0.300 p.u. P Newiral OV 1 Pickip X880 € !ng value before change was made
145 [vaimains 11:05 AM Disable nabled Weutral 0V 1 Function 8900 ® Setting value after change was made
144 [09/09/05 03:05 AM Kot Progré@med Frogrammed Relay Programmed State Ox43E0
144 (08124705 09:49 AM| L F5 Sowrce x Auxiliary VT 0x458A . .
140 |0ar2ai0s 0308 AM Wone B Source « Phase VT CED @® Convenient File Format
144 02724105 01:12 AM Fi Source x Ground CT Dx4584 . on_line ﬂnd Qﬁ'line COPieS
144 | 0a23005 11:20 PM F1 Source x Phase CT Ox4584 . . . .
a8 |oaizans one 5 Source « Auxiliary VT 0xd583 e Easily zip these reports with other pertinent
144 |oarzais 06:33 F5 Source x Phase VT 04583 files such as settings files and fault reports
144 | 15 Pu| one Fi Source x Ground CT Oud583 to share with engineers
144 |0 5 02:21 one. Fi Seurce x Phase CT [TTH]
144 5 02 1.00:1 24000.00:1 Phase VT x Ralie Q4502
143 [ A B5000A Phase CT x Primary Dxa4B0
142_|0 30 PM oif SACZ Pe Data Logger Ghannels S
141 |oarzans ol SAC 2 Veg RMS Data Laggar Channals Dxd18A
140 |oazams 1101 ol BAC 1 Vbg AMS, Data Logger Ghannals 0x4180
140 |paszam0s |°;|0‘MI on SRC 2 V_1 Angle Data Logger Channels 0x4186
140 |parzains us;|gm| ol SAC 1 Vea AMS Data Logger Channels 4184
GE Multilin EnerVista VIEWPOINT maintenance

It the latest Viewpoint Maintenance release notes for a complete list of devices supported by this function.

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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Device Status Reports*

Reduce the time required to perform maintenance on your device
by receiving a report that shows the health and operating status
of your relays, meters, and the power system being monitored.

Status Reports Include:

—Current operating condition of the GE Multilin® device
—Operating status of the equipment being protected

—Critical device settings that have not been programmed
—Operating history of the monitored devices

—Maintenance issues that need to be addressed

—LED simulated view of equipment targets and alarms detected

* Consult the latest Viewpoint Maintenance release notes for a complete list of
devices supported by this function.

Pump Motor 1 SR469 Status Report

OVERVIEW

Device Summary

Order Code SRAGI-PS-HILAZ0-E
Firmware Version 29
AIDO2S50
[ TEmEme ]
Relay Password Password Prolecled
Relay Test Mode Terst Mode Off
Felay Time 10:24 OSE2005
| Protuction Elements | No Elements are enablod

Section 18

MOTOR STATUS

3%
STARTING % —
[ | Load E
OVEALDAD Usod 56%
UNBALANCE ] Newr ||
GROUND.
HOT RTD
LOSS OF LOAD
D
A Differential A RTD 5
B Diffarential B3A Temperature 186°F
G Diflerential 9.6 | Frequancy | 8001Hz
L i o Nurber af Motor Starts.
Time Batween Starts Timar A3 mins. ‘Numk oIE_ ‘Rest 1
=g o Starter Information
SR L g Number of Starter Operations | 25
‘Start Timer 3 i8s
Stan Timer 4 33s
‘Stan Timer 48s
@G‘EMM i EnerVista VIEWPOINT maintenance

and Time that the Status Report was
nerated

Description of the GE Multilin® Relay and
equipment being protected

o Equipment Name

Relay Model Number and Firmware version

Relay serial Number

Intelligent Reporting raises red flags to draw
attention to disabled protection or control elements

Equipment Targets and Alarms detected by
the relay
e Motor Overload

o Hot RTD Alarm
® |oss of Load

Current Operating Condition of the equipment

o Motor Speed

e Transformer Load

® Tap Changer Position
® Estimated Time to Trip

Critical information that can aid in
anticipating faults

o Differential Currents

® Temperature

® Frequency

Historical Information about the asset that
aids in predicting maintenance requirements
o Motor Running hours

® Accumulated Loss of Life
® Number of Breaker Operations
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Comprehensive Fault Diagnostics*

Reduce time required to collect data for troubleshooting a fault
with Viewpoint Maintenance. There is no need to access the setup
program for the device or sift through settings to figure out what
data is needed. With the click of a button, Viewpoint Maintenance
will gather the required information including pertinent settings
files, oscillography, events, fault reports, data logger and health
reports and package it into a single zip file to allow for easy
sharing with engineers to assist with your fault analysis.

@ At the click of a button
Viewpoint Maintenance
will gather all required
information including
pertinent Settings Files,
Oscillography, Events,
Fault, Data Logger and
Health Reports...

@ ...and stores the e on your
hard drive f(’ S iling to your

engineers or M emails to GE
Tech SNK

ped

Section

Fault Diagnostics Features:

—Effortlessly collect the data required to diagnose

—Automatically package all pertinent information into a .zip for
easy file sharing S

—Eliminate costly hours of troubleshooting by filtering data at the
click of a button

—Assess why and how the faultecc tolimprove preemptive
maintenance procedures

—Avoid costly downtime and gl
—Reduce the amount of timeikeg

tomerinterruptions
ed'to troubleshoot a fault to

U

Fault Reports |
SR ..I\.-ir.u:L!-

@ ...Viewpoint Maintenance then
automatically packages and
compresses these files into a
single .zip file...

\@ Viewpoint Maintenance Software Selection Guide

1

5

10

50

L 4

Gl
G2
G3

EnerVista® Viewpoint Maintenance

Single License
5 Pack

10 Pack

50 Pack

Standard 1 Year Updates

Additional 1 Year Updates
Additional 2 Year Updates
Additional 3 Year Updates

* Consult the latest Viewpoint Maintenance release notes for a complete list of devices supported by this function.

Publications and Reference: See Section 22 for a
complete list of additional product-related publications

@@@
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Easy to Use Monitoring and Data Recording for Small Systems

Viewpoint Monitoring is a powerful yet simple to use monitoring
and data recording software application for small systems that
will provide you with total visibility and control of your power
system or substation. By communicating with your Intelligent
Electronic Devices (IED’s), Viewpoint Monitoring will give you an
overall view of your entire power system as well as collect critical
real-time and historical disturbance data to assist with analyzing
past or impending power system events.

Key Benefits

—Save time and cost integrating your GE Multilin® devices using
pre-programmed memory maps

—Reduces fault analysis time by storing critical fault data in a
central location

—Perform load analysis by recording and trending power
equipment load levels

—Automatically generated monitoring screens provide instant
equipment visibility.

Key Features

—Plug-and-Play analysis of power system equipment

—Single-line monitoring and control

—Communicate with any Modbus compliant IED

—Simplify the monitoring of devices from multiple vendors
- IEC61850 option

—Pre-configured memory maps of GE Multilin® devices

—Annunciator alarming with visual, audio, and email notifich

—Trending of up to 500 power system data points with 1 mi
resolution

—Automatic collection of events and waveforms from u
devices

—Construct single-line monitoring screens in miffutes
drag-and-drop ease

—Diagnose waveform fault data recorded 'V%syste devices

Q>®
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Plug-and-Play Monitoring < ’

Instantly View Device and Asset Monitoring Screens
Viewpoint Plug and Play monitoring is a series of pre-configured modules for analyzing the health and status of your power system
equipment. Viewpoint Monitoring will detect the devices you are using and automatically generate monitoring screensghat are tailored
to your devices and wiring configurations. Save hours of engineering effort and begin monitoring your prot:ion devices right away.

€ )

Auto-Discovery of Devices
Viewpoint Monitoring reduces integration time, as well as the opportunity for error when configuring y

tecting and configuring your UR devices. @

Viewpoint Monitoring Advantage

How to save time and costs using Viewpoint Monitoring
Example of connecting and communicating with a 469 Motor Protection Relay to monito ollowing relay and motor data:

by automatically de-

Equipment Overview Power Mete Trip Analysis

Learned

—Learned motor and RTD data
—Learned motor load

Overview Alarms

—Operating condition of your motor
—Status of your GE Multilin® Relay

Metering Maintenance

—All metering quantities (Amps, Volts, S he i —Trip counters and motor starts
Power, Demand) e-tri —Total motor running hours
—Motor temperature monitored by the

RTD's

With other HMIs

1 Hour + | 10 Hours r +| 10Hours |+ | 3 Minutes |+ 8 Hours | =33 Hours per
; Test memory . Relay
Select data Typeinall Type in IP Create your
points for use > required Scale the i> m0p|> toder(ljsure i> address of :> monitoring % 10 Relays
in your system mnem values oade your device screens -
accurately =330 Hours

3 Minutes t Mgnltorlng Automatically creates your memory maps = 3 Minutes per
onitoring screens Relay
Typein % 10 Relays
IP address of r's
your device K
=30 Minutes

N

- Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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Plug-and-Play Motor Monitoring O

Use Viewpoint Monitoring with your
Motor Protection Equipment

Instantly created overview screens will show the operating condition
of your motor and the status of your GE Multilin® Relay. Additional
monitoring screens available can show you the value of all metering
quantities, the motor temperature monitored by the RTDs and any
alarms that have been detected by the relay. Historical data that is
shown on other available screens can indicate the cause of the last
motor trip, operating information the relay has learned about the
motor, and any maintenance issues that may need addressing.

Instantly view critical information such as:

—Number of motor starts

—Learned motor starting current

—Motor running hours

—History of motor trips

—Real time power quantities (amps, motor load)
—Motor temperature

Supported Devices

—M60 Motor Protection System
—469 Motor Protection System
—369 Motor Protection System

—269 Motor Protection System K
—239 Motor Protection System
—MM300™ Motor Management System

—MM2/MM3 Intelligent MCC Controller

—SPM Synchronous Motor Protection System
—RRTD Remote RTD Module \

Plug-and-Play Transformer Monitoring
Use Viewpoint Monitoring with your

Transformer Protection Equipment L 4

Instantly created overview screens will show th m

condition of your transformer and the status 0% ultilin®
e

relay. Additional monitoring screens allow r ysis of your
transformer by viewing the metering, po , energy, and
harmonic data that is being measured by your felay.

Instantly view critical information su

—Transformer energization status

—Real time power quantities ( , rmer loading, demand)
—Current harmonic analy;
—Accumulated loss of j
—Tap changer position
—Hottest transformer windin

S5an | Stub | SSam

Phase 5

Supported Devices =
—T60 Transformer Protectfén System T

Monitor total harmonic content in each phase for all windings

8 BuyLog® Catalog www.gemultilin.com Rev. 1/08
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Plug-and-Play Generator Monitoring O

Use Viewpoint Monitoring with your

Generator Protection Equipment

Instantly created overview screens show the operating condition
of your generator and the status of your GE Multilin® relay. Further
generator analysis can be performed with additional monitoring
screens that monitor the value of all metered quantities, the gen-
erator temperature monitored by RTD’s, and any alarms that have
been detected by the relay. Additional screens provide historical
information, indicating cause of the last generator trip, operating : : W : -
information the relay has learned about the generator, and any '
maintenance issues that may need addressing.

bt

o ASRE SRS

Instantly view critical information such as: “inaatn

—Generator loading :
—Real time power quantities (amps, volts) g -
—Cause of trip data :
—Generator running hours
—History of generator trips
—Generator temperature

intenance efficiency by analyzing trip operations
Supported Devices

—G60 Generator Protection System
—G30 Generator Protection System
—489 Generator Protection System

Plug-and-Play Feeder Monitoring

Use Viewpoint Monitoring with your
Feeder Protection Equipment

Instantly created overview screens will show the ope
tion of your feeder and the status of your GE Mul
tional monitoring screens are available for anal
quantities, along with the power, demand a
may be measured by the relay. If suppayted
nism screens will also be available for h
safe to close the breaker and energizegthe fe

Instantly view critical informotion%
—Breaker status

—Accumulated breaker arcing Gurren
—Real time power quantiti ts, demand, energy)

—Synchronism data

Easily monitor synchronism levels
—F650 Feeder Protection System needed for reclosing of circuit breakers
—735/737 Feeder Protection System

L 4
- Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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Plug-and-Play Breaker Monitoring

Use Viewpoint Monitoring with your Breaker Equipment

Instantly view critical information such as:
—Breaker status

—Number of breaker trip operations

—Real time current, voltage and power levels

Supported Devices

—MVT Microversa Trip Unit
—EMVT Enhanced Microversa Trip unit

Plug-and-Play Power Quality Monitoring

Use Viewpoint Monitoring with your Power Quality Equipment

Instantly view critical information such as:

—Power quality and equipment status

—Load unbalances using real-time and maximum &
minimum values

—Cost of energy using inputs from revenue meters

—Amount of total harmonic distortion on the power system

Supported Devices

—PQM / PQM Il Power Quality Meter
—EPM 1000 Electronic Power Meter
—EPM 4000 Electronic Power Meter
—EPM 5000 Electronic Power Meter

—EPM 5200/5300/5350 Electronic Power Meter
—EPM 9450/9650 Electronic Power Meter

&

Use Viewpoint Monitoring with your Backup Equipment

Instantly view critical information s
—Availability of normal and emerg ower sources
—Status of power source copneeti

—Real time voltages and
—Switch status, timer s
—Stored events and exer

Supported Devices

—MX200 Controller

—Lan Pro UPS
—SG-Serigg

Section 18
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Single-Line Monitoring and Control

View the status of your Power System
on Customizable Single-line Diagrams

Viewpoint Monitoring provides the tools to easily create
customized single-line diagrams, providing full monitoring and
control. This powerful tool will communicate with your supported
devices and put your facility’s energy system at your fingertips
from either a local or a remote location.

Monitor all Power System Devices

—Provide a system wide view of your power system on one single-
line monitoring screen

—Analyze the magnitude of all critical power quantities measured
by your devices

—Generate alarm warnings when measured values exceed critical
levels f anywhere in your facility

—Create links to multiple monitoring screens to analyze power
system equipment in more details

Control Power System Equipment from Remote Locations

—Send commands to your devices to control and change the
status of power system equipment (breakers, switches, isolators)

—Verifies intent of operation by requiring a two-step process by
the operator sending the command

—Validates users authority by requiring passwords to be sent t
protection relays or other devices before operation oc

Easily Create Customized Single Line Monitoring S

—Drag and Drop tools for creating single line diagr

—Provides all necessary symbols for replicating power syste
(transformers, breakers, CT's and PT's)

—Import graphics to make single-line diagrams intui d easy
to understand

—Contains pre-loaded memory maps fgr easy displaying of power
system values and status

—Provides ability to create customize NI monitoring
points in a powerful Formula Ed&

Monitor the status of your entire power system on one screen

; Easily monitor the state of your power system

Publications and Reference: See Section 22 for a
. complete list of additional product-related publications
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GE Multilin®
Software
EnerVista® Viewpoint Monitoring

Automatic Event and Waveform Retrieval

Automated archiving of event and waveform data from
GE Multilin® devices ensures you will always have data available
for diagnosing power system events.

Event Logging

The event records from GE Multilin® devices can be automatically
downloaded from each device and stored in a system wide
sequence of event record. Viewpoint Monitoring will continually
poll each GE Multilin® device to see if any new events have been
added to that device’s event record. Once a new event has been
detected, the event record will be downloaded and the new events
will be stored in the system wide sequence of events record.

Waveform Archiving

The waveform (oscillography) files from GE Multilin® devices can
be automatically downloaded from each device and stored on
your hard drive. Viewpoint Monitoring will continually poll each
GE Multilin® device to see if any new waveform files have been
created. Once a new waveform has been detected, the file will be
downloaded and stored onto your PC.

Event Viewing

The Event Viewer stores and displays information about all of the
events recorded in your system. Each event in the record contains
the following information:

—Event Time
—Event Type
—Source Name
—Source Type
—Event Cause

This data can be sorted by any of the fields indicated obom

Waveform Viewing

Diagnose waveform fault data that has been rec
power system device in a Time-based, Phasor
view. This Waveform View utility will also a y :
—Convert waveforms that were stored in to
COMTRADE compatible files (SR FamilyfPOM)

ed from multiple
devices

—Identify the harmonic cont@in\@nored parameters

AR AR AR A NN Pl
TUVUNUU T mae
. A%
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Analyze waveform fault data recorded
from your devices
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GE Multilin®
Software
EnerVista® Viewpoint Monitoring

Trending Reports

Section

Historical Record of Monitored Data

Create a Historical Archive of Monitored

Data from Multiple Devices

Data Logging

—Log and Trend the value of any monitored analog or digital point
—View logged data for any recorded time period you desire
Records

—Create up to 10 customized records

—Store up to 50 points per record for 500 points logged in total
Chart

—View logged data in a pre-configured or customized date range
for trending analysis

Archiving Data

—Manually archive recorded data for storage onto network drives
to free space on your local computer

Exporting Data and Print

—Export data into an Excel format for easy data manipulation and
analysis

—Printer-friendly option for the data that is logged in the trending
reports

Annunciator Alarming

Receive Instant Notification of System
Alarms from any Device on your Network

Viewpoint Monitoring Annunciator Alarming enables t
tor any measured value and generate alarms whe rondi
status changes state, or an analog value drifts b%eset
value.

System Alarming S ‘ !
—Create an alarm on the changing of s X onitored

digital point or when an analog poi anges beyond any

programmed threshold.
—Alarms can be performed thro

notification

udio, or e-mail
Audio Notification

—Separate sounds fi Ale@and Alarm Status
—Audio notificatio M alerts will continue until the

alarm state is g@eknowle by the operator

Visual Notific

—Annunciator scree ws the status of the monitored point
—The alarmed point will flash in a color chosen by the user until
the Alarm is reset by the operator

L 4

—Trend up to 500 data points :

—Records data with 1 minute resolution indefinitely
—View data in time based graphical or tabular fogmat

tant Alarm Notification

—Create alarms on any monitored analog or digital data point
—Receive alarm warnings through Audio, Visual or Email

Notification

Get Instant notification of system alarms
from any device on your network

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin® Section 18
Software
EnerVista® Viewpoint Monitoring

Third Party Device Support

Any 3rd Party Device that supports the Modbus RTU or Modbus
TCP/IP protocol can be added to the Viewpoint Monitoring database.

This allows you to use other non-GE Multilin® devices that may be
found in your facility in Viewpoint Monitoring.

3rd party devices can be used in your:

Single-Line Diagrams

—Read the status of digital point
—Read the value of analog data
—Send commands to control power system equipment

Annunciator Panel

—Alarm when analog value surpasses a preset level
—Alarm when digital points change state

Trending Reports

Easily integrate thi evices into Single-Line Diagrams,

—Log the value of analog points over prolonged time periods Alarms, and Trending Reports

—Log the status of digital points on your device

Viewpoint IEC61850 Option

The Viewpoint IEC61850 option gives you all of the power and
functionality of Viewpoint Monitoring and expands it into commu-
nicating with any IEC61850 compliant device. This is one of the
first HMIs that uses the IEC61850 protocol to offer real-time monj
toring, trending and alarming seamlessly across all IEC61850
compliant devices in your substation.

—Communicate with any IEC61850 device \
—Simplify the process of integrating multiple vendor’s devi

a monitoring system
—Viewpoint Monitoring automatically retrieves memo a

from any IEC61850 compliant devices .
—Start monitoring your devices immediately

—Standardization of naming of all power systemfquantities across
all vendors

Monitor all of the IEC61850 compatible
devices in your substation

4 BuyLog® Catalog www.gemultilin.com Rev. 1/08
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GE Multilin® Section
Software
EnerVista® Viewpoint Monitoring

OPC/DDE Server Option

Viewpoint Monitoring can send the data that is being read from
the relays and meters to any third party OPC compliant automa-
tion or monitoring system. With the pre-configured memory maps
of GE Multilin® devices that comes with Viewpoint Monitoring, you
can reduce the time and effort required to import essential data
into your monitoring, automation and control systems.

—Send up to 3000 data points (Base package) or 9000 (Extended
package) data points to an OPC/DDE client

—Supports the entire library of devices that comes with Viewpoint
Monitoring

—Provides the ability to send data from third party devices added
to the Viewpoint Monitoring database

(Serial or Ethernet)

fata retrieved by Viewpoint Monitoring

| ate (9
@Jrger monitoring or automation system

* * *

VP Viewpoint Monitoring
Base Package
-50 devices/3000 points
1 Single Pack
5 5 Pack
10 10 Pack
50 50 Pack
No Additional Option
0 IEC61850 Option
\ OPC/DDE Server Option
Standard 1 Year Updates
\ Gl Additional 1 Year Updates

B Extended Package Option
-150 devices/9000 points

Q>®

Viewpoint Monitoring Software Selection Guide

- Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin® Section 18
Software
EnerVista® Integrator

Powerful OPC/DDE Server For GE Multilin® Devices

EnerVista® Integrator enables you to seamlessly integrate data
from your GE Multilin® device into a new or existing automation
system. With EnerVista® Integrator, you receive pre-configured
memory maps for all GE Multilin® devices, reducing the time and
effort required to import essential data into your EMS, DCS, or
SCADA systems.

Key Benefits

—Reduce the time and cost required to integrate GE Multilin®
relays and meters into new or existing DCS, energy manage-
ment or SCADA systems.

—Ensures fault data recorded in relays and meters is archived
and always available for fault analysis

—Requires no firmware upgrades or setting changes to incorpo-
rate GE Multilin® devices into monitoring systems

—Allows for integrating of 3rd party Modbus devices into OPC
compliant monitoring systems

—Windows Vista compatible

Key Features

—Provides data from GE Multilin® devices to any OPC or DDE client
li.e. Cimplicity, iFIX, WonderWare, Citect)
—Contains pre-configured memory maps for most GE Multilin®

devices (Serial or Ethernet)
—Automatically collect event records stored in GE Multilin® devi
—Merge event records from multiple GE Multilin® devices int l l l

single system wide Sequence-of-Event Record
—Automatically retrieve waveforms recorded in GE Multilin%
a

devices and archives them onto the server’s hard-drive
—Communicate with up to 300 devices using up to 30
(points) of data

L 4

EnerVista® Integrator will efficiently link the
information from your GE Multilin® devices to
your monitoring, control and data collection systems.

Q
&
&

L 4
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GE Multilin® Section
Software
EnerVista® Integrator

Powerful OPC/DDE Server for GE Multilin® Devices

EnerVista® Integrator is designed to provide seamless integration
of your GE Multilin® devices into any new or existing monitoring or
control system. Containing the memory maps for most GE Multilin®
devices, EnerVista® Integrator eliminates the need for program-
ming all of the mnemonics previously associated with HMI and
SCADA system integration, greatly reducing the cost and time for
commissioning.

Device Setup

Configuring GE Multilin® devices in EnerVista® Integrator is as
simple as establishing communication with the device.

—Intuitive setup allows configuration of devices similar to
EnerVista® Viewpoint and EnerVista® Setup software

—Provides configuration settings for both serial or Ethernet
communications

—Allows testing of communications to ensure the device has been
configured correctly

Third Party Devices

Non-GE devices that support Modbus RTU or Modbus TCP/IP can
be integrated into EnerVista® Integrator, providing a simple way to
incorporate all of your devices into a OPC/DDE monitoring and

control system.
—Add third party devices that support Modbus RTU or Modbus @
TCP/IP

—Configure Modbus mnemonics directly in Viewpoint
—Reduce integration time for multiple installations of V
Integrator by importing and exporting mnemonic

Automatic Event and Waveform Retrieval

Automated archiving of event and waveform E Multilin®
devices ensures you will always have data a
power system events.

Event Logging
The event records from GE MultilinM an be automatically
downloaded from each device tored'in a system wide

sequence of event record. Viewpgint Monitoring will continually

poll each GE Multilin® devic y new events have been
added to that device’s eve . Once a new event has been
detected, the eventr ownloaded and the new events

will be stored in

systemiwide sequence of events record.

Event Viewin
Create system wide Sequence of Event Records to determine

The Event Viewer s nd displays information about all of the that your equipment operated correctly for power system Faults

events recorded in your system. Each event in the record contains
the following information:

ta can be sorted by any of the fields indicated above.
- Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin®
Software
EnerVista® Integrator

Section 18

Device Setup

EnerVista® Integrator Device Setup is designed to allow quick configuration of your GE Multilin® devices. Third party devices that su
Modbus RTU or Modbus TCP/IP can also be configured in the Device Setup.

4
Waveform Archiving
The waveform (oscillography) files from GE Multilin® devices can be automatically downloaded from each devige a on your
hard drive. Viewpoint Monitoring will continually poll each GE Multilin® device to see if any new waveform files eated. Once

a new waveform has been detected, the file will be downloaded and stored onto your PC.

Waveform Viewing

Diagnose waveform fault data that has been recorded in any power system device in a Time-based, Pha
This Waveform View utility will also allow you to:

ity or Tabular view.

—Convert waveforms that were stored in CSV format to COMTRADE compatible files (SR Family, P
—Merge and overlay waveforms that were recorded from multiple devices
—lIdentify the harmonic content in the monitored parameters

aAAAAANAA
TR A )

Integrator Software Selection Guide

ANADAAAAND N

! VUVUVYYVT -

Analyze waveform fault data
recorded from your devices

EVI

5000
30000

Integrator Add-On Pack

*
EnerVista™" Integrator Q
1000 1000 Point License OPC/D r aveform and Event Server
5000 Point License OPC/ ith Waveform and Event Server
30000 Point Lice PC eryer with Waveform and Event Server

Cimplicity HMI Packages

WonderWare HMI Packages

PLCMCSWCMPLGO1 EnerVista® r 30,000 points PL5S0PMCSMWWGO01  EnerVista® Integrator 30,000 points
GE Device Wizard€creens for Cimplicity GE Device Wizard Screens for InTouch
DDE Simulator DDE Simulator

PLCMPLMODBRTGO1  EnerVista® Integrator 30,000 points PL50MODBRTGO1 EnerVista® Integrator 30,000 points
CimplicityRuntime License InTouch Runtime License

PLCMPLWIZGO1 EnerVista® Integrator 30,000 points PL50PMCSWIZGO1 EnerVista® Integrator 30,000 points

implicity Development License
evice Wizard Screens for Cimplicity
DDE Simulator

InTouch Development License
GE Device Wizard Screens for InTouch
DDE Simulator

implicity Viewnode
Waveform Viewer and Event Logger

PL50PMCSVIEWGO1 InTouch Viewnode

Waveform Viewer and Event Logger

BuyLog® Catalog
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GE Multilin® Section
Value Added Services
PMCS Energy Management Systems

Unlock the Full Potential of your Electrical Network

For utilities, building owners, plant managers, plant engineers and
maintenance departments, it has become an incredible challenge
to understand all aspects of increasingly complex facilities having
an array of equipment and processes. Hard lessons on the impor-
tance of energy management are being learned across all busi-
ness sectors in the form of:

—Energy costs escalating out of control
—Revenue robbing process downtime
—Premature equipment failure
—Expensive system capacity upgrades

Alarge problem in facilities is the relative unknown about the use of
energy and the power quality of the electrical network. The primary
source of power and energy information comes from the few lines
of data on the monthly power bill. Using only this, facility managers
are being asked to develop strategies for energy savings, under-
stand capacity profiles, and correct systems inefficiencies. Making

decisions based on the ‘final score’ information of a power bill is a
game plan for disappointment involving guesswork in analyzing
problems, and implementation of trial & error solutions. K
A clearer picture of exactly what is happening in a facility is a

necessity. Data on not only the real-time status of a system

CS delivers a complete solution:

also historical trending is essential, day-by-day, hour-b
and minute-by-minute. For facility managers, the costly,
—Overall Project Management

has been that what they don’t know is hurting the C
GE Multilin® is the tool to shift the thinking to “What yotdo k ' _Complete Device Integration

e/
INTEGRATED
" SOLUTION
can help you —Communications Setup & Testing \_/
—Site Specific Graphical Interfaces
PMCS - Fully Integrated Energy Managem@ —Hands On Training
un

—Site Evaluation and Consultation

Let GE Multilin® help you shed some light on owns of your PMCS (Power Management Control Systems) is a customized
system by providing a full, clear picture ility, and solution that can range from simple remote monitoring to a
y ' completely engineered automated control system. With PMCS you

providing easy to use tools for imple ing effective solutions. ) 4 - : . ;
PMCS is a fully integrated Energy g i gain real-time access to GE Multilin® Intelligent Electrical Devices
iz methods used to (IEDs), as well as to many other installed third party devices and

reduce your cost of energy by o i ) ! ;
control both processes and equipmentin order to utilize energy systems. Integrated with HMI client software, PMCS delivers the
more economically and efficien graphical representations of substation equipment status, energy

@ trends, remote control of devices, and automated responses to

system conditions.
Simple Energy

itoring

Range of PMCS
Full Featured Energy

Management System

- Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin®
Value Added Services
PMCS Energy Management Systems

BENEFITS

PMCS provides the tools to control energy costs, minimize
downtime and outages, and optimize operations to increase
productivity.

—Less downtime - Identify and correct problems before they lead
to loss of power and/or costly damage to loads such as
production equipment and computers.

—Reduced energy costs - Find ways to conserve power, correct
billing errors, and reduce peak usage surcharges

—Improved predictive maintenance - Identify simple maintenance
tasks so you can make scheduled corrections before they
become problems.

—Faster corrective maintenance - Quickly pinpoint the root cause
of problems using tools such as time-tagged alarms, sequence
of events logs, and triggered waveform capture.

—Increased safety - Provide a centralized source of information,
reducing the need for physical contact with equipment and
reduce shop-floor or substation presence.

—Higher productivity - Free up maintenance and repair personnel
to perform other needed duties.

—Improved power quality - Identify sources of “dirty” power,
otherwise invisible, and take corrective action to save wear,
and possible damage to critical production equipment and
other loads.

Section 18

Control &
Automation

Power
Quality

Cost
Allocation

Monitoring

inations of

effective energy

e Monitoring,
Automation.

PMCS delivers these benefits by implementifrg
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GE Multilin®
Value Added Services
Advanced Training Services

In today’s world of rapidly advancing technology and product
innovation, GE Multilin® is committed to providing our customers
with the high quality training they need to be safe, efficient, and
successful. With GE Multilin® Advanced Training Services, we offer
world-class CEU recognized courses in the areas of Power System
Protection, Control, Maintenance, Communications, and
Monitoring for:

—Protection Engineers
—Maintenance & Electrical Personnel
—HMI & System Integrators

—Power System Consultants

The skills learned through our courses will help maximize your

organization’s potential by helping meld a skilled workforce with
powerful products.

GE Multilin® Training Centers

At our Training Centers, we offer regularly scheduled published
courses with open enrollment. Our advanced Training Centers,
located in North America and Europe, contain equipment for
hands-on interaction using:

—Relays & meters

—Relay test tools
—Communications equipment
—Personal computers

The key to the success of our training centers is our,ta

group of instructors. At GE Multilin®, we pride oursel n having
seasoned instructors with years of experience in the,pr io
industry who specialize in teaching technical topi
At the GE Multilin® Training Centers, class sizes ar
instructors can interact with each student. S nt; eive
comprehensive course manuals with the colisse notes and
detailed lab exercises to ensure they ca | nowledge in
their workplace.

We also take our training on the r
presenting our most popular traini
American centers. Visit www.g

updated as to when new locati dates and course topics are
added.

th hout the year by
ions at different North

N

On-Site Training Courses

Section

To increase the number afyemployees who can benefit from our
training, we offer t ion‘of conducting training courses at your
facility. These on-site courses can be customized to the specific
range of topics covered. We provide all the necessary
equipment and i e needed to duplicate the environment we

enters.

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin®
Value Added Services
Advanced Training Services

Interactive Learning CDs

GE Multilin® offers the largest selection of computer-based training
in the industry. Our interactive learning CDs cover concepts from
the basics of protection theory, to configuring advanced relays.
These interactive multimedia presentations make complex
concepts easy to understand. Students are able to learn at their
own pace and review the course material as often as desired.

CEU Credits Now Offered

The Advanced Training Center at GE Multilin® is authorized by the
International Association for Continuing Education and Training
(IACET) to award Continuing Education Units (CEU) to participants
who successfully complete our training courses. These CEU credits
allow Engineers and Technicians to maintain their
professional accreditation. Please refer to the
course agenda for the number of credits awarded.

Our Most Popular Courses and Learning CDs

Theoretical Courses Catalog Number
Fundamentals of Modern Protective Relaying TRNG-FMPR
Power System Protection for Industrial Facilities TRNG-PIND
Power System Protection for Utilities TRNG-UIND
Industrial Power System Communications TRNG-ICOM
Introduction to the IEC61850 Protocol TRNG-61850
Product Application Courses Catalog Numb

Distribution Protection Principles and Relaying (SR745, SR750, SR760)
Motor Protection Principles and Relaying (239, 369, SR469, SPM)
Generator Protection Principles and Relaying (SR489, DGP, G60)
Transmission Line Protection Principles and Relaying (ALPS, D60, L90, L60)
UR Platform

L 4

Interactive Learning CDs

Fundamentals of Modern Protective Relaying
Utility Power System Communications
IEC61850

Motor Protection with SR469

Distance Protection with the D60 Relay
Transformer Protection with the SR745
Generator Protection with the SR489

TRCD-D60-C-S-1
TRCD-SR745-C-S-1
TRCD-SR489-C-5-1

Check with www.GEMultilin.com/training for our, e list of training courses and CDs.

Power SysTeM COMMUNICATIONS

TrANSFORMER PROTECTION

Section 18
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GE Multilin®
Value Added Services

Consulting Services

Consulting Services

GE Multilin® offers a wide range of services to assist you with
solutions to your Power Protection challenges. Our team of
experienced Consulting Services Engineers can help you with
end-to-end solutions or specific activities including designing,
commissioning and maintaining protective relaying systems and
power system protection devices.

Design of Protection & Automation Solutions

From new power systems to the upgrade of existing systems,

trust the experience of GE Multilin® to evaluate, design and deliver.

Performing Protection System Studies

—Arc Flash Studies

—Load Flow & Fault Studies

—System & Relay Coordination Studies

—System Transient Studies using EMTP and RTDS
Reviewing Relay Logic & Settings Files
—Recommending changes to meet IEEE, NERC Standards
—Improving IED Utilization

Designing Customized Protection & Automation Systems
—Creating Relay Settings Files

—Developing Engineering Drawings

—Equipment Selection

—End-to-End Solutions

Designing Wide Area Protection Schemes

—High-speed Digital Teleprotection

—Transmission/Distribution Remedial Action ScherrN
61850

—System-Wide Peer-to-Peer Communications usi
GSSE/GOOSE

Creating Automatic Transfer Schemes
—Developing Custom Logic and Settin% Fileo

—In-house Verification Testing

Section

Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin® Section 18
Value Added Services

Consulting Services

Power System Modeling and Protection Performance Testing

At our in-house RTDS Lab, GE Multilin® engineers create highly
accurate computer models of your power system and its
components (based on EMTP) in order to perform real-time closed
loop testing. System behavior can be simulated and analyzed
under a variety of fault conditions.

Literally thousands of fault scenarios can be run on your system
model using automated test scripts. Our engineers analyze the
results and manually step you through any abnormal or
unexpected system operations. We then assist with
recommendations on alternate protection schemes, equipment
selection, and optimizing relay settings and control logic. RTDS test
results and our recommendations for system improvement, are
provided in a detailed report along with the relay event records and
oscillography files.

GE Multilin® can help you understand how your power system and
its protection and control devices will respond to failure situations.
Gain the assurance and peace of mind of knowing that your
protection and control functions will operate as required when
you need them most.

(PETERARINN)

Real Time Digital Simulator (RTDS) Testing J T
—Time-domain (transient) modeling of large power systems re - |

—Playback of large COMTRADE files for protection testing @
—Flexible AC Transmission Systems (FACTS), wind

generator modeling
Protection Scheme Performance Verification \

—Validate protective relaying schemes against customer p,
system

—Parallel performance testing of different protection phileso

—Testing of GE and non-GE protection IEDs

—Scheme testing using IEC61850 GOOSE/GSSE 4

—Complete test reports and documentation inclydingyeve
sequence and oscillography

On-Site Field Services

Have the experts who design and build relays help you
evaluate, test and commission your, ion and control

system. Our team of knowledgeabl d engineers can test and
verify that your protection \N ected properly and will

operate as designed.

Site/System Surveys
—Document Existing Protecti
—Recommendations Report
Protection System Commissioning
—Relay & Panel Testing

d Control Systems
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GE Multilin®
Value Added Services
Packaged Solutions

Global One Stop Solutions

GE Multilin® Packaged Solutions is a comprehensive offering that
brings tremendous value to our customers in meeting their power
system protection, control, metering and communication needs.
By providing a complete solution where all of the parts are
engineered to work together, Packaged Solutions save time and
money while increasing performance and reliability. Join the
growing number of satisfied Utility and Industrial customers who
trust GE Multilin®s expertise to handle the following project
requirements:

—Project Management

—Material Procurement & Sourcing
—Panel Design & Construction

—Relay setting upload

—Panel testing & protection verification
—Commissioning

Choose from a number of available pre-engineered Packaged
Solutions, or work with GE Multilin® Consulting Services to provide
a custom package to best fit the application. Indoor or outdoor,
free standing or pole-mounted, our repeatable and ready-to-
install solutions use highly reliable GE Multilin® products for a wide
variety of applications.

—Generators and Distributed Generation (DG)
—Transformers & Reactors

—Transmission and Sub-transmission Lines
—Capacitor Banks

—Distribution Feeders

—Reclosers & Pole-top RTUs

—Motors and Pumps

—Power Quality and Revenue Metering
—Remedial Action Schemes (RAS)

—Wide-Area Special Protection System?KO

GE Multilin® Packaged Solutions h e flekibility to create the
look, feel, and functionality required to Suityour global customer’s.
Panels are provided with powdeér coatéd painted finish available
in any single color to match specifi ject specifications.

All wiring used in ourgsolu is gither flame resistant or
selfextinguishing M international standards and
reguir

individual customier nts. Wiring is run in the ducting to
izedand color-coded by function for easy
: @reen for Ground, Blue for DC Power, Red
for CT’s, Black for VTs)

Labelling is also fully customizable from our standard white on
black, with laminated panel labels fitted on the front, back, and
insi bicles. Terminal block markings and test switch labels

Freestanding Rack

Universal Relays (UR) leading edge
protection and control products built on a
common modular platform available for
various applications.

40 choracter LCD display for
monitoring, metering,
&user-progammable messages

GE pushbuttons

GE Test Switches

GE Control and Transfer Switch.

Section

Color coded wiring for function
identification

Wire labels

Insuloted lugs

Interfaces
10 Bose-FL (redundant)
100 Base-FX fredundant)
10/100 Base-TX

RS485

Protocols

Modbus [RTU, TCP/IP}
IEC61850
IEC60870-5-104, EGD

Miniature circuit breaker

GE Terminal Blocks

Busbar

are to customer specifications. Customized LED labels on Front View Rear View
can also be created to match the programmed
ctionality of the devices.
Publications and Reference: See Section 22 for a
complete list of additional product-related publications
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GE Multilin® Section 18
Protection, Control, Metering and Communication Solutions
Product Upgrades and Replacements

SR Relays Basic to Enhanced Upgrade
Upgrade basic SR System to enhanced SR System

169/269 to 369
Replace 169 Motor Management Relay® with the 369 Motor Protection System

139 to 239
Replace 139 Motor Management Relay® with the 239 Motor Protection System

P4A to 239
Replace P4A Protection Relay with the 239 Motor Protection System

MTMPlus to PQM I

Replace MTMPlus Meter with the PQM Il Power Quality Meter

IAC, IFC, SLR, ACR, MDP to MIF Il

Replace IAC, IFC, SLR, ACR, MDP Protection Relays with the MIF Il Feeder Pr&
System K

DGP Digital Generator Protection Replacement

Replace DGP with the G60, G30, 489 or G650 i ,
ALPS™ Advanced Line Protection System Replacement

Replace ALPS™ with the L90, L60, D60 or D30

LPS-O™ Generator Backup Protection Replacement @

Replace LPS-O™ with the D60 or G60 'S

LPS-D™ Line Protection System Replace
Replace LPS-D™ with the L90, L60, D60 or

O
Q>®
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