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INTRODUCTION

Protection Requirements of Feeders

Protection of three phase feeders is necessary to avoid
equipment damage and personnel injury during fault condi-
tions. The fact that continuous reliable power must be pro-
vided to the distribution network means that the feeder pro-
tection relay must protect the network and personnel and yet
not cause unnecessary loss of power or nuisance tripping.

The ideal Feeder Management Relay should at least monitor
phase current, ground current and voltage in the network,
provide indications if any of these reach predetermined levels
and provide appropriate trip signals if fault conditions de-
velop.

The advent of current microprocessor technology has ena-
bled the development of feeder management relays which do
this task much better than conventional relays and provide
other desirable features. Measured values of phase current,
ground current and voltage can be displayed.

Entering setpoints to the microprocessor based Relay is
made easier by use of a keypad and a LCD display to guide
the user. A “help” menu is available at all times.

Relay Features

The Multilin Feeder Management Relay is designeddte, pro-
vide complete and accurate feeder protection undefall oper-
ating conditions. The relay provides complete Time/Overcur-
rent phase and ground protection by monitoringfeedet phase
currents and ground currents. These are sensed iy, current
transformers (CT’s).

Overcurrent phase and ground currentrip Setpoints are
programmed by a comprehensive selectign of ifdustry stand-
ard curve shapes including moderately averse, normal in-
verse, very inverse, and extremely inverse. In addition to the
pre-selected curves there is also“@yprogrammable custom
curve. If none of the pre-selectedycurves, are suitable for the
application, the user can enter hisyewn data to form the
custom curve.

Setpoint Programming

The relay canfhavefits setpoints programmed locally, from the
front panel. Inthis casg'the alphanumeric display guides the
user through the“setup, step by step, giving clear English
language instructions. There is also a HELP key which can be
pressed at any time to get information and assistance about
the current programming step.

Thérstatus of the system is clearly displayed at all times by
LED'indicators and more detailed information can be shown
on the display screen if requested through the keypad.

When an output relay is activated to cause a trip/alarm the
Relay will display the cause of the trip/alarm.

All setpoints are tamper-proof. This is achieved throughithe
use of a combination of a Access wire jumper at the bagk of
the relay and personalized codes. These codes allow even
the wire jumper to be overridden, for added Security

Inputs

The Relay has inputs which can befused for indication of
breaker status or external diffegential trips such as the indus-
try standard '87T".

One set of inputs is desjgnatéd fAnalog Select”, and can be
connected to four dry“Gentaets of a programmable logic
controller (PLC). Selected auitputs can be requested one by
one, through these, inputs¢by the PLC. Information can be
requested on values‘Such as individual phase currents and
the Relay will send the requested value through the analog
output termifals, in“either 0-1mA or 4-20mA format as re-
quired,

Outputs

Sixyelectromechanical output relays are included in the 565/
575 Relay. These are named Trip, Close, Aux. 1, 2, 3, and 4.
These relays can be allocated various functions, by using the
flexibility of the software programming.

Actual value and Setpoint information is sent out through the
RS485 port on the rear of the relay. ** An RS232 printer driver
port is also available for printing out events from the event
recorder if an Option Card is installed. ** In addition, a front
panel RS232 programming port is provided.

Memory Features

In order to simplify fault analysis and thus improve system
reliability, several memory features have been built into the
Relay. The event recording feature provides a record of the
events leading to a trip so that the faulty feeder system
component can be located easily.

The memory feature provides a record of the cause of all

trips. This is extremely useful in determining preventive main-
tenance requirements and identifying problem areas.

Typical Applications

The Relay is ideally suited for primary protection of medium
and high voltage distribution systems.



INTRODUCTION

MULTILIN

Ordering Information

To order the Feeder Protection Relays you must specify it as

shown in Figure 1.1.

listed in Figure 1.1 are not, and must be specified when

ordering.

Many features of the Relay are field programmable. Those

Additional features may be available for special orders..Con-
tact GE MULTILIN for further details.

MODEL 565

DIGITAL
FEEDER MANAGEMENT RELAY ©

PHASE CT RATING
1 AMP or 5 AMPS

GROUND CT

[565] —

RATING
1 AMP or 5 AMPS

| opmoncarp |

This additional card provides Breaker Trip Coil
Supervision, Breaker Discrepancy, Printer Driver,
and a MTM Communications Port.

CONTROL VOLTS
A 90-260VAC & 95-280VDC

or
B 20-60VDC

14 Position Test Switches

MODEL 515

565C

| 565 RELAY COLLAR »—‘

The 565 Collar reduces the relayidepth

from 8.50" to 6.25”.

NOTE: For 50 Hz operation, specify medificdtion 500 at time of order.

MODEL 575
DIGITAL
FEEDER MANAGEMENT RELAY ©®
WITH AUTORECL@SURE

collRG

PHASE CTIRATING
1 AMP off5 AMPRS

GROUND, CT
RATING
IWAMP of¥5" AMPS

CONTROL VOLTS

A, 90—260VAC & 95-280VDC
or

B 20-60VDC

MODEL 515
14 Position Test Switches

[575¢

575 RELAY COLLAR |—‘

The 575 Collar reduces the relay depth

from 8.50” to 6.25".

NOTE: For 50 Hz operation, specify modification 500 at time of order.

Figure 1.1 Order Codes
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INSTALLATION

Unpacking the Unit

The shipping container should contain your Relay and this
manual. Inspect the unit and inform GE MULTILIN of any
damage. If re-shipment is required the original container and
packing should be used.

Mounting the Relay

The Relay is designed to be panel mounted. It should be
located so that the keypad is accessible with the door
opening from the right. The unit should be mounted so that
the display is easily visible. It is recommended that the relay
be mounted as far away as possible from heavy current
sources and strong magnetic fields.

The 4 mounting studs of the Relay are equipped with (1) #10
internal star lockwasher, (1) 10-32 threaded hex spacer
0.25" long, (1) #10 split lockwasher, and (1) 10-32 hex nut.
Remove only the split lockwasher and the 10-32 hex nut
before installing the Relay in the panel. Then use this split
lockwasher and hex nut to secure the Relay in the panel.

The dimensions of the unit and the necessary cutout dimen-
sions are shown in Figure 2.1.

To reduce the required space behind the mounting panel an
optional depth reducer is available. This reduces the depthtto,
6.25". It increases the width of the front panel to 15:33". \For
mounting dimensions see Fig. 2.2.

Making Wiring Connections

All wiring connections to the Relay are made atthe back of
the unit as shown in Figure 2.1y Allterminals are also
identified in Table 2-1 with their functions.

Figure 2.5 shows the connectiois fopa typical installation.
The actual connections made to theyRelay will vary according
to the application. All contact§'in the figure are shown in the
state they will have with contrel power applied to the unit. The
contacts are shown in the=pon=active” state.

The relay can he removedrom the outside case for the
purpose of che€king and/or calibration. The wiring is to the
outside and yemains intact.

VWARNING

Extreme caution must be exercised when the chassis is
withdrawn fr an in service unit as this exposes live

Rower Supply Connections

Depending upon the ordered power supply, the Relay is

designed to operate within one of the following voltage
ranges:

1. 90-260 VAC and 95-280 VDC
2.20-60 VDC

No internal or external adjustments are required to use any
of the above supply voltages.

Power supply connections ate magdé at terminals 63 and 64.
The relay is grounded by connectingsterminal 62 directly to
the dedicated ground entegingythe switchgear enclosure.

Surge Ground Connegtion

For safety and optimum_noise immunity due to transients, a
low impedance capnection must be made between the surge
ground terminahandithe switchgear ground. This must be a
separate, dedicated wire tied directly to the switchgear cop-
per bussstrip (flat, braided wire is ideal).

CAUTION

L TO MAKE PROPER GROUND CONNECTIONS
M AUSE DAMAGE TO THE RELAY.

Current Transformers

The three current transformers supply the Relay with cur-
rents proportional to the current in each of the phases of the
feeder being protected. They are connected to terminals 49
to 54 as shown in Figure 2.5. Observe correct polarity when
connecting the current transformers to the unit.

The CT terminal with the dot marked on it must be connected
to the terminal marked “:5/:1". Each CT should have the
same physical orientation, with polarity connected as shown
in Figure 2.5. The sides of the CT which are not marked with
a polarity dot are connected together and grounded.

Residual ground sensing is provided by connecting the com-
mon terminals of the three CTs together through the ground
sensing input terminal 56 as shown in the wiring diagram,
Figure 2.5. These connections allow the relay to check the
vector sum of all three phase currents. If this is not zero, a
ground fault condition is sensed by the unit.

For typical CT wiring of the Relay with the optional Metering
Transducer Module (MTM) see Figure 2.7A and Figure 2.7B.

Voltage Transformers

Separate voltage transformers are needed for voltage sens-
ing and terminals 35 to 38 are used for this. The transformers
can be connected in either Wye or Open Delta configuration
as shown in Figure 2.6.
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Breaker Status and Control Connections

The Feeder breaker status indications are given to the Relay
from the auxiliary 52a/52b contacts on the breaker. The
connections are made to terminals 9 and 10 for the Breaker
open indication (52b) and at terminals 11 and 10, for breaker
closed (52a) as shown in Figure 2.5. The breaker status input
connections must be made.

Aux 1 Contacts

The contacts of the Aux 1 are 43 N.O., 59 common, 46 N.C.
This relay function is programmable.

Aux 2 Contacts

The contacts of Aux 2 are 44 N.O., 60 common, 47 N.C. This
relay function is programmable.

Aux 3 Contacts

The contacts of Aux 3 are 45 N.C., 61 common, 48 N.O. This
relay is hot coil failsafe and monitors control power loss, and
trip coil supervision. It is not programmable.

Aux 4 Contacts

The contacts of Aux 4 are 30 N.O., 31 common, 32 N.Cgkhis
relay activates on a Breaker Discrepancy function if enabled;
** Available only with Option Card **.

Block Tap Changer ( 575 only)

The contacts of the Block Tap Changerjare 16 N.O., 15
common, and 26 N.C. This relay operat€s to block operation
of an external transformer tap changer. It also acts as “Auto
Reclosure in Progress” indicator.

Programming Port

A programming port (RS232 type) is supplied on the front
panel of the relay. This port‘¢éan be connected to a computer
which then can be used to store setpoints in and read
measured values from the relay.

This port has priority over the communication port on the
rear. If the relay,Senses the DTR line being pulled high, all
communieations at the rear are suspended.

The €ennection to a computer is made via a standard
modemjtype cable and is shown in figure 2.3.

2

9—PIN 9—PIN  (25-PIN)
pep [ 1 1] oco  (8)
XD | 2 2 R_W) (3)
RXD| 3 3]TXD  (2)
DTR|[ 4 4] DTR  (20)
S.GND| 5 5| S.GND (7)
DSR| 6 6 |/OSRm (6)
RTS | 7 7al RTS4 (4)
CTS | 8 8 |6iSs (5)
R.I.L9 9IRrI  (22)
565 COMPUTER
985213E3.DWG

Figure 2.3 Computer Interface Cable for RelayCom
Rackage

Communication” Port

Up to 324relays ¢an be daisy-chained together and con-
nected to a‘eéemputer or a programmable controller using the
RS485 type cemmunication port in the rear. A shielded
twisted @pairshould be used and proper polarity has to be
observed. ie. positive to terminal 65, negative to terminal 66,
whilétthe shield is connected to terminal 67.

After each 565/575 Relay is assigned a unique address, the
master device (computer) can read measured values or
store setpoints. The address is assigned via the keypad on
the front panel. See also Programming Port information
above.

MTM Port

The MTM port, terminals 67, 68, and 69, is required when
connecting the separate MTM Metering Transducer Module
to the 565/575 Relay. The MTM receives current and voltage
inputs and calculates KW, KVAR, PF and transmits the
information to the 565/575 Relay. The connections are made
by means of a shielded twisted pair of length no greater than
50 ft. MTM port polarity must be observed. ie. positive to 68,
negative to 69, and the shield to 67. ** Available only with
Option Card **,

Printer Port

The printer port can be used to connect a printer to record
event recording output. This is a 1200 baud serial output with
even parity and requires the printer to accept serial data. The
word length is eleven bits with the data frame constructed as
follows: there is a start bit (Low), eight data bits (LSB to
MSB), an even parity bit, and a stop bit (High). The connec-
tion is made at the rear of the relay via a 9 pin D-type null
modem connector. The pinout is as follows:
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2 = transmit data to printer

3 = receive data from printer
4 = Clear To Send from printer
5 = signal ground.

See your printer manual for connections at the printer. ** Avail-
able only with the Option Card installed **

Analog Output Terminals

Terminals 17 and 18 provide a single output that can be
programmed as 4-20 mA or 0-1 mA to correspond from zero
to full scale.

Using the analog select terminals 19-22, and 71, outputs can
be selected by placing a binary code on inputs A-D. This code
can be PLC controlled for changing the output selection. This
allows monitoring and plotting measured values such as
phase current, using a single analog input channel of a
programmable controller.

If a single output parameter is desired, this is achieved through
setpoint programming without external connections to inputs A-D.

Analog In Terminals

The 565/575 Relay is designed to accept an inputyfrom
standard 4 to 20 mA source such as a Multilin TS3fTempera-
ture Monitor. This input can be used to provide status0r trip
signals related to the level of the input, a transfofmer winding
temperature, for example. The setup of the trip,“alarm or
status indications are done during the softwarg prégramming
in the Setpoints mode.

The input terminals are positive 24, and negative 23.

External Switches 1t0 8

The 565/575 Relay can agcept switch inputs from eight
external switches, through tépminals 1 to 8. The function of
switches 1 to 8 is user dgfinable. They can be programmed to
perform functions suchlasépreventing certain feeder breaker
trips or introducing attime‘delayed alarm. These features are
assigned to thé switche§yin the Configuration page of Set-

points mode¢
"N cauTionN

External Switch inputs should be connected to dry circuits
onlye prevent damage to the relay.

No‘external voltage should be applied to these terminals as
the,contacts are energized internally from the 565/575 and
opto-coupled to the sensing circuitry. Switches should be
isolated from each other for correct operation. The maximum
input impedance to these external switches is 2 kQ.

Access Terminals

Terminals 33 and 34 can be connected to a keyswitch. The
565/575 Relay setpoints cannot be changed, unless this
keyswitch is closed (ie. 33 and 34 are connected together).
This prevents unauthorized personnel from tampering with
the setpoints once they are set up. This function can be
defeated using the Security feature, Refer to Setpoint Pro-
gramming.

Remote Trip/Close Terminals

When terminals 39 and 4Q,are “open”, the 565/575 relay is
operating in Local Made. If this is the case, terminals 26, 27,
and 28 will have neeffectwpon either the Close (terminals 42
and 58) or Trip {terminals 25, 57, and 41) output relays.

When termifials'89 and 40 are “closed”, the 565/575 relay is
operating i Remobte Mode. Now if terminals 27 and 28 are
shorted, ‘the CloSe output relay becomes energized and if
terminals, 26%nd 27 are shorted, the Trip output relay be-
comesnenergized. Note that each relay will be picked up for
as long as the appropriate switch input remains closed.

This @peration is completely independent of software and is
strictly under hardware control.

Removal of Cradle

To remove the cradle from the case, open the door and
unscrew the locking screw fasteners. The cradle can now be
removed simply by pulling on the front handle. Caution
should be taken when the cradle is removed as this exposes
live terminals in the case.

Inserting Cradle

To insert the cradle, align the aluminum guides on the sides
of the cradle with those inside the case and slide the cradle
into place. Ease in with constant pressure. Once inserted,
the yellow guideline should be visible. The locking screw
fasteners can now be screwed in and tightened. NOTE: The
locking screw fasteners should be locked at all times while
the cradle is inserted to ensure that proper connection to the
rear terminals is maintained.

CAUTION

Do not press on the LCD display when removing or install-
ing the unit.
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Metering Transducer Module

The Metering Transducer Module is an optional unit which
gives the 565/575 additional functionality. The mounting ar-
rangement is shown in Figure 2.9 and the typical wiring for
PT's and CT'’s is shown in Figure 2.7A and Figure 2.7B.
Additional analog outputs can be wired as shown in Figure
2.8A and Figure 2.8B.

Hi-Pot Testing

The Relay has been tested at the factory for 1 second at
1800 VAC in order to verify its dielectric strength. Hi-pot
testing to verify the wiring into the gearmust be done with the
inner relay cradle removed from the outer case. JIMP1 must
be removed before Hi-pot testing. This jumper can be located
by viewing Figure 2.4.

Hi-pot testing should only be performed on the terminals
mentioned in the enclosed table of this addendum. With
these points in mind, here are the necessary steps for Hi-
potting a 565/575 Relay when wired into the gear.

. Ensure that jumper JMP1 is pro

. Remove the 565/575 Relay inner chassis from the out
case. Failure to remove the relay from the outer case c

cause failure of the relay.

. Remove jumper JMP1 from the outer case’s

motherboard. Please see Figure 2.4 for this jumper’'s
location.

. Hi-pot the following terminals with respect to surge &ound

for 1 second at 1800 VAC:

#16

#29, #30, #31, #32

#42, #43, #44, #45, #4

#58, #59, #60, #61, #6 4

inserted after Hi-pot.
t pins of the group of

This should be on the two t
| e properly grounded.

three pins. If not, the u i

. Install the relay’s inn assis into the outer case.

Figure 2.4 Removal of Hi-Pot Screw
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Table 2-1 - Terminal Identification

Function
1 Ext. Switch #1 "+"
2 Ext. Switch #2 "+"
3 Ext. Switch #3 "+"
4 Ext. Switch #4 "+"
5 Ext. Switch #5 "+"
6
7
8
9

Terminal

Ext. Switch #6 "+"
Ext. Switch #7 "+"
Ext. Switch #8 "+"
Breaker Open (52b) "+"

10 Breaker Common "-"

11 Breaker Closed (52a) "+"
12 Reclosure Enable "+"

13 Reclosure Common "-"
14 Reclosure Disable "+" 575 only
15 Block TC Common

16 Block TC N.O.

17 Analog Out "-"

18 Analog Out "+"

19 Analog Select A

20 Analog Select B

21 Analog Select C

22 Analog Select D

23 Analog In "-"

24 Analog In "+"

25 Trip Relay N.C.

26 Remote Trip "+"

27 Remote Common "-"

28 Remote Close "+"

29 Block TC N.C. 57,
30 ** Aux 4 Relay N.O.
31 *%

Aux 4 Relay Common

32 ** Aux 4 Relay N.C.
33 ** Access Switch "+"
34 ** Access Switch "-"

35 Voltage Input V1 4 O
36 Voltage Input V2 K\

Q>®

* 565 requires Option Card

Terminal Function

37 Voltage Input V3
38 Voltage Input Vn
39 43 Remote "+"

40 43 Remote "-"

41 Trip Relay N.O.

42 Close Relay Conta
43 Aux 1 Rela .
44 Aux 2 Relay N.

45 Aux 3 Re .
46 Aux 1 Relay,

47 Aux 2 al .
48 Au Re .0.
49 Phas mmon
50 1 Tnput :5/:1
51 ase 2 Common
52 2 Input :5/:11

53
54
55

68 *%
69 *%
70
71
72

se 3 Common

ase 3 Input :5/:1
round Current Common
Ground Current Input :5/:1
Trip Relay Common
Close Relay Contact 2
Aux 1 Relay Common
Aux 2 Relay Common
Aux 3 Relay Common
Control Voltage GND
Supply Voltage "+"
Supply Voltage "-"

RS485 Port "+"

RS485 Port "-"
MTM/RS485 Shield

MTM RS485 "+"

MTM RS485 "-"

IRIG-B

Analog Select Common
Ext. Switch Common

O

L 4

575 only

2-7
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[ e
LOAD LINE
2 4
L2 — L2
@
L3 L3
@
] ) S ] S N} N [N
VOLTS A |VOLTS B [VOLTS B |VOLTS C COM COM 5A 1A
2 3 4 5 &6 12 13 14
ALARM RELAY
1 15 16 17 18 19 20 21 2 23 24 25 27 28 29
GND A+ B-— GND AMP COoM KW COM M PF COM NC COM NO
L] ) S S S S € S ] 9 [N ] N
. -
GND N e
+ . Kw KVAR PF
MULTILIN
- xZOmA LOOP CURRENTS CAN BE
PROTECTION D TO PLC’s, RTU’s, METERS, efc.
RELAY @
N
PICAL WIRING FOR METERING TRANSFORMERS AND ANALOG OQUTPUTS.
o T™M AND PROTECTION RELAY SHOULD BE CONNECTED TO THE
E GROUNDING TERMINAL.
WGROUNDING OF CT SECONDARIES SHOULD BE AT ONE LOCATION ONLY.
TERMINALS 17 & 26 ARE INTERNALLY GROUNDED TO TERMINAL 1 AND
SHOULD NOT BE EXTERNALLY GROUNDED.
5. SHIELDED WIRE USED FOR RS485 AND ISOLATED ANALOG OUTPUT
CONNECTIONS SHQULD BE GROUNDED AT ONE END ONLY.
6. MULTILIN_PROTECTION RELAY REQUIRES CT CONNECTIONS WHEN
USED WITH THE MTM.
L 4
998033A7

Figure 2.8A Open Delta VT and CT MTM Typical Wiring
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. TYPICAL WIRING FOR METERING TRANSFORMERS AND ANALOG OQUTPUTS.
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4. TERMINALS 17 & 26 ARE INTERNALLY GROUNDED TOQ TERMINAL 1 AND
SHOULD NOT BE EXTERNALLY GROUNDED.

SHIELDED WIRE USED FOR RS485 AND ISQLATED ANALOG OQUTPUT

CONNECTIONS SHOULD BE GROUNDED AT ONE END ONLY.
. MULTILIN PROTECTION RELAY REQUIRES CT CONNECTIONS WHEN

USED WITH THE MTM.

Figure 2.8B  Wye VT and CT MTM Typical Wiring
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Figure 2.9 MTM Mounting Dimensions



9@%8
L

INSTALLAT

2-15

aral faval faa)
ANZ¥NND ONNO¥D € 3SVHd Z 3SVHd | 3SVHd 97
¥IMOT| e | woo | ke | noeo vl [ moa | /s (5]
95 S§ 7§ £ 73 15 08 5% /ﬂ
or — |65 + | et & [ s§ | ye —| g +
¥3ddn | E——
EFEN] A A zA A S53%0V
a1 ¥o0n8| v ‘Onv | £ OV v X 35015 didL
—r T = NSNS
- + £ NoD | Wo3d HImon
+9 €9 z9 19 09 68 <
2 Ly 97 [ (3 2
ON N oN oN oN oN ON dn
€ xnv [z xav [Lxav [ € xnv |z xav |1 xnv | 35070 d3ddn @ @ @ @ @ @ @ @
NN QIO
= QO]

EEE

Figure 2.10 565 Rear Panel Layout

QO] [[===
= %)% %
a3ddn S3an |V 90TV — Toa1as_ ooy o oo
[ a1z o[ oz @l e v e+l 2t —
wanor v + T ¢+ e+ | +
sF Ms| L of ms vE M| sH ms [ ms [ 1F ms
7®®®®®®®®T§ %%, %)%,
XV ke EE L A m.e:._un_ﬁe;m 8 O | ¥0d ALK 3 1404, sevsy
TEON [ 1€ O3] OE ON | 6Z ON | 2 + | — L2 —| 92 + | <2 oN — o =
91 ON [St MO0 7b + [=sb= 20 4 [ 1 + [=0i=] 8+ [y3nen
36vsiaJ18vN3 a3sona N340
34 e 33ns01338 ADIVINE
=~ =>4 v

@ MULTILIN







MULTILIN

DISPLAY AND KEYBOARD

Once the electrical connections have been made to the 565/
575 Relay and control power is applied, it is ready to be
programmed for the particular application. Any key referred
to in this section can be located in Figure 4.1, which shows
the keypad and front panel. If more information is needed
about any key or indicator, refer to the following pages which
describe the function and use of these.

Display Modes

The 565/575 Relay is capable of operating in three modes
and the display is used for viewing information, in each of
these modes. The modes of operation are:

1. Actual Values mode.
2. Setpoints mode.
3. Help mode.

The information in modes 1 and 2 above is laid out in “book”
format, that is, each mode has a number of “pages” contain-
ing related information. Each page has “lines” containing a
message which can be read from the display. The lines are
read by entering the required mode by pressing the ACTUAL
VALUES, SETPOINTS, or HELP key and using the LINE UP
and LINE DOWN keys to view the lines.

Actual Values Mode

In actual values mode, any of the parameters monitored by
the 565/575 Relay can be viewed by the user. The message
lines in each page of this mode are shown and explained in
the Actual Values Mode section of this manual.

When this mode is entered, by pressinggthe ACRUAL VAL-
UES key, the display will show the following message:

ACTUAL VALUES
CURRENT

This is the first line of page one. The remaining lines of page
one can be examined by#sing“the LINE DOWN key. When
the last line of the page isgeathed, the PAGE key is used to
view the first ling offpage twe. The LINE DOWN key can be
used to read each line%ef the page as before. This can be
repeated forall pages in the Actual Values mode. When the
last page is reaeghed, pressing the PAGE key will return the
display to the firstliné of page one.

For example, as indicated earlier, the first line of page one
shows:

ACTUAL VALUES
CURRENT

If the LINE DOWN key is now pressed, the phase A current

can be read from the following message:

PHASEACURRENT
710A

The LINE DOWN key is then pressed again o view the next
message and so on to the last message of the page. When
the end of the page is reached, the folldwing message will be
displayed:

CURRENT
ENDOF PAGE

The PAGE key cammnow bespressed to move to the first line of
the next page. The display will then show:

ACTUAL VARUES
ANAROGINPUT

The, PAGE)and LINE keys can now be used to view the
rémaining lines in the Actual Values mode. Refer to the
Actual Values section for an explanation of each message.

Ifthe relay is left in actual values mode and no key is pressed
for more than four minutes, the display returns to the default
line which is setup in actual values mode. The default display
will be the display which is visible during normal daily opera-
tion of the 565/575 Relay.

Setpoints Mode

This mode is used to view and enter the setpoints of the relay.
There are several pages of data, each of which contains
different information about the relay’s configuration, trip and
alarm settings. The lines in each page are shown in the
Setpoints Mode section of this manual. To place the relay in
setpoints mode, press the SETPOINTS key. The following
message will appear:

SETPOINTS
USER LEVEL

which is the first line of page one in setpoints mode. The LINE
UP and LINE DOWN keys can then be used to view the
individual lines in the setpoints mode. For example, if the
LINE DOWN key is pressed when the above message is on
display, the display changes to:

USER LEVEL
ADVANCED

which is the second line of page one of setpoints. When the
end of a page is reached, pressing the LINE DOWN key

3-1
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causes the following display:

USER LEVEL
ENDOF PAGE

This message indicates the end of the page and no more
lines are available. To move to the first line of the next page,
use the PAGE key.

If the relay is left in the setpoints mode with no key being
pressed for more than four minutes, the display changes to
the default page and line in actual values.

To enter or change setpoints a jumper or access key must
first be connected across terminals 33 & 34 and the setpoints
mode entered.

If an attempt is made to store a setpoint without enabling the
access terminals, the following message will appear:

ILLEGALACCESS

and the setpoint will not be stored. This prevents unauthor-
ized changing of setpoints. Stored values remain in the
Relay’s memory, even when control power is removed. The
ability of the relay to provide protection depends on the
values entered in the setpoints mode, therefore these values
should be complete, accurate and very carefully entered:

Once a setpoint is displayed and the access jumper s
installed, it can be changed by either:

1. Entering new numerical values from the Keypad (@and
storing them in the relay’s memory using the STOREgkey,
or

2. Making selections from a list of items 4sing the NEXT
CHOICE key.

If the selection is to be made using the NEXT CHOICE key
then the 565/575 Relay will informQyou/by flashing the
following message on the bottomifline’of the display:

UseNEXT CHOICE

The possible choices will appear in the display one by one,
each time the NEXT CHOICE key is pressed. When the last
item in the list is reachedypressing the key again will cycle the
display throughythe choices again.

Display the required choice and enter the value into the
Relay’s qnemery, using the STORE key. The following mes-
sage will'appear for two seconds to indicate that the setpoint
has beenustored by the Relay.

3-2

NEWSETPOINT
STORED

If the STORE key is not pressed the relay will keep the old
setpoint regardless of which choice is displayed.

The LINE DOWN key may now be used to move to the next
line of the setpoints page and further yalueSWyentered as
described in the Setpoints Mode section.

When the end of a page in setpoints has, been reached the
PAGE key can be used to view the /Setpoints on the next

page.

Help Mode

This display mode shouldibe used whenever help is required
in using the 565yrelay. It'is gntered by pressing the HELP key
while the displayiisten any'line in any page. The HELP key can
provide information about the currently displayed actual value
or setpointymessage. Pressing the HELP key has no effect
when alflash ' message or HELP message is on the display.

If the HELP key'is pressed with the display on the first line of
page,onetthe following message will appear:

PRESSANYKEY
OR HELP

The user should then press the key for which instruction is
required or press the HELP key again to access information
on the previously displayed actual value or setpoint mes-
sage. When the desired key is pressed the display will show
the message:

PRESSLINEDOWN
TO SCROLL

The LINE DOWN key can then be used to display the HELP
message which will give information about the line or key in
question.

If the HELP key is pressed while displaying any line other
than a page header the HELP message shown will relate to
the line which was displayed when the HELP key was pressed.
This applies when the 565/575 Relay is in actual values or
setpoints.

Pressing the CLEAR key at any time during the help mes-
sage will return the display to the page and line of the mode
in effect when the HELP key was originally pressed. The
ACTUALVALUES and SETPOINTS keys may also be pressed
to exit HELP mode.
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This section describes the front panel controls and indications. The “No.” column gives the number of each of the keys and
indications shown in Figure 4.1. The “Name” column shows the name of the key or indicator in question and the description
column gives information about the use of the key or indicator.

Number Name

1
ACTUAL
VALUES

2
SET
POINTS

3,4 ——
A

LINE

LINE

v
A

PAGE

~—

6

7

Description

The ACTUAL VALUES key allows the user to examine all the information in the pages of actual
values described in the ACTUAL VALUES MODE section. Pressing this key causes the following
message to appear, which indicates the first line of page one of the Actual Valués made:

ACTUAL VALUES
CURRENT

The SETPOINTS key allows the user to examine and change all thg user-pgogrammable setpoints
in the pages of setpoint data as described in the SETPOINTS MODE 'Section. Pressing this key will
cause this message to appear, also indicating the first line of page‘ene of the Setpoints mode:

SETPOINTS
USER LEVEL

These keys allow the user to view the previous @rnextline of the current page, as indicated by the
arrow pointing up or down respectively. If eitheg keyigheldpressed for more than two seconds then
the next or previous lines will be displayed at afast ratedif the display already shows the last line of
any page then pressing the LINE DOWN key will cause the following message to be displayed:

ENDOF PAGE

The PAGE key allows the userito move from any line in a page to the first line in the next page. For
example, if you are currently viewifig any line in page 2 of the Actual Values mode, pressing this key
will cause the display to maye topthefirst line of page 3, Actual Values. If this key is pressed on the
last page of either Actual Valdes|or Setpoints then the display will move to the first page of that
section. As with the LINE%eysgholding down the PAGE key will cause the pages to be displayed
rapidly.

The STORE key j$ usedjto store all new setpoints in the 565/575 Relay’s memory. When this key is
pressed, thepalueibeing displayed will be stored as a new setpoint in the relay’s memory and the
following message wilbappear for 2 seconds (provided the Access jumper is installed):

NEWSEIPOINT
STORED

The numeric keypad or the NEXT CHOICE keys are used to display the correct value as seen later.
The STORE key can only be used to store data within the ranges accepted by the 565/575 Relay.
It is Also used to set the default display in actual values as described in the Actual Values Mode
section of this manual.

The RESET key returns the trip or any latched output relay to its inactive state and extinguishes the
associated LED after a fault condition has caused it to become active. This key will only be effective
if the fault condition has been removed. Otherwise, resetting will not be possible and pressing the
key will result in one the following messages:

RESETIMPOSSIBLE
FAULTPRESENT




MULTILIN

DISPLAY AND KEYBOARD

Number

10

Name

Description

RESETIMPOSSIBLE
ALARMPRESENT

HELP

The HELP key provides the user with information on the function and use of each keyyon the keypad.
It also provides information about the currently displayed actual valuesger setpoints message. If
information is needed on the use of any of the keys on the keypad, use theslBINE UP or PAGE key
to display the first line of any page. Then press the HELP key and the¥fellowing nessage will appear:

PRESSANYKEY
OR HELP

The user should then press the key for which instructionsis, requifed, for example, the PAGE key. If
information is needed on the previously displayed actual valtles or setpoints message, press HELP
again.

The HELP key can also be pressed on any line of eithier setpoints or actual values to get information
on that particular setpoint or actual value. Ifthis,is dene the following message will appear:

PRESSLINEDOWN
TO SCROLL

CLEAR

HMEXT
e

CHOICE

Pressing LINE DOWN will allowghe help, message to be viewed. Pressing CLEAR will return the
display to the line where help was gequested. Continue pressing LINE DOWN to display the entire
help message.

The CLEAR key performs two functions.

1. In the setpoints modey, pressing this key will return an altered unstored setpoint to its original
value. This might bgyused if you keyed in an incorrect value and had not yet stored it. Once a
value is storedit €annot be altered using the CLEAR key.

2. In the Help.mode the key allows the user to return to the previous display mode as described in
numbery8.

Thigykey, Wwhich also functions as the decimal point key is used to view a list of items which cannot
be shown onthe display at once. Pressing the NEXT CHOICE key once will cause the first item from
therlist to be displayed, pressing it again will display the second item, and so on. When the last item
is.reached pressing the key will cause the first item to be displayed again. The entire list can thus
be viewed as many times as needed. The following example shows the use of the NEXT CHOICE
Key:

For example, in Setpoints Mode page 3, the ground protection curve is chosen from a list of 5
curves. When this line is first read it will display the curve in use, the Extremely Inverse curve being
shown below.

GNDO/CCURVE
SHAPE: EXTREMINV

To advise the user that the NEXT CHOICE key may be used to display other curves, the bottom line
of this display will change for two seconds, and the following display will be seen:

3-5
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Number Name

11

12 |[rar L]
13 [aue L]
14 oz (]
15 [auzs [
16 " SERVICE | "
17

18

19

" BREAKER CLOSED | "

" BREAKER@GPFPEMN | "

0000 ©
©©

Description

GNDO/CCURVE
UseNEXT CHOICE

The display will then return to displaying the Extremely Inverse curve. The other curves can new be
viewed one at a time by pressing the NEXT CHOICE key. For example, the Custam Curve will be
seen the next time the key is pressed as shown in the following display.

GNDO/CCURVE
SHAPE: CUSTOM

The remaining curves can be viewed in the same way. The display Will cyclg*through all the curves
as the key is pressed. Note that the curve in use by the 565/575,Relay*will not be changed by
displaying the various choices. To change the curve in use, it must bedisplayed and stored. See the
STORE key description.

The Numeric keypad has the numbers 0 to 9 and the,decimal paifit. These keys are used to enter
the numerical values of the various setpoints with or witheut ‘@decimal. The decimal point key also
functions as the NEXT CHOICE key. In this case it is used taydisplay one choice at a time from a list
of items. See NEXT CHOICE key description.

The Trip LED indicates the state of the trip output relay which is used to trip the Feeder Breaker
monitored by the 565/575 Relay. When the LED is onf'the Trip relay is active with the cause of the
trip condition shown on the LCD display. A flashing LED indicates that the relay was active, and has
returned to its inactive state. This can oécurwhen the fault condition disappears and the relay is
programmed as pulsed. The LED will berextinguished by pressing the RESET key only if the fault
condition causing the relay to befactivatedthas been removed.

The Aux 1 LED indicates the,statefof the output relay, Aux 1, which can be used for a function
chosen by the user. When the™RED isyon, the relay is active. If pulsed or unlatched operation is
chosen for this relay, the LEDMWill flash if a trip condition is removed or will be extinguished when the
condition causing an alarm isfremeved. If latched operation is chosen the RESET key must be
pressed to return the relay to itsgno fault state and extinguish the LED indicator.

The Aux 2 LED indicates the state of the output relay, Aux 2, which can be used for a function
chosen by the user. When the LED is on, the relay is active. If pulsed or unlatched operation is
chosen for this relay, the BED will flash if a trip condition is removed or will be extinguished when the
condition causing afgalarm is removed. If latched operation is chosen the RESET key must be
pressed to returnithe relay to its no fault state and extinguish the LED indicator.

The Aux.3 LED indicates the state of the output relay, Aux.3. When the LED is on, as during a trip
coil superyision alarm, the Aux 3 relay is inactive (cold coil).

If the, Service LED illuminates steadily, the supply voltage may be too low. This LED may come on
momentarily when the 565/575 Relay is powered up. This is normal and does not indicate a fault
condition.

The Breaker Closed LED indicates the status of the Feeder Breaker being monitored by the 565/
575 Relay. The LED is on if the Feeder Breaker is closed.

The Breaker Open LED indicates the status of the Feeder Breaker being monitored by the 565/575
Relay. The LED is on if the Feeder Breaker is open.

RS232 program port. This port allows for programming from a personal computer. When a cable is
connected to this port and the DTR line is pulled high, the rear RS485 communications port is
disabled.
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Number Name Description

20 VILTS PHASE 4B The display is a 32 character alphanumeric type. This display visually shows in En

Values, Setpoints, and Help.
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MULTILIN

ACTUAL VALUES MODE

All the messages displayed by the 565/575 Relay in the
actual values mode are listed and explained in this section.
As already seen, the messages are laid out in book form with
pages containing lines, each of which displays one message.
The 565/575 Relay has two user levels, “basic” and “ad-
vanced”. The messages seen depend on this user level,
which is chosen in page one of setpoints. The basic level
allows the user to operate the relay using the minimum of the
features necessary. The advanced level allows the user to
use all the 565/575 Relay features.

The advanced user sees all the messages shown. The
messages which will only be seen by the advanced user and
not the basic user are marked “L,", for “Level-advanced”.

The actual value mode has pages with the following informa-
tion:

Page Contents

Current data.

Analog Input data.

Maintenance data.

Operations data.

Pretrip data.

\Voltage and Frequency related data.
Event-Recording data.

Amps Demand Metering data.

MTM Metering data.

©oON®OAWDE

The numbers in the “Location” column to the leftyoffeach
message in this section give the page and“line “ofy that
message in the 565/575 Relay’'s memory. For example, ‘the
message to the right of A 1.3 in the “Location” celumn will
appear on page 1 and line 3 when the Relay/is In actual
values Mode and is referred to as “message Awl:3". If the
letters “L,” appear below a message in thisjcolumn, this
indicates that the message will only dppeamiffthe advanced
user level is selected. The message willynot appear if the
basic user level is selected.

The “Message Line” columm~shows®the actual message
which can be read from the IXCD display on the front panel of
the unit.

Quantities shown“in,display boxes are typical values only.
Different quantities willlge displayed in each particular appli-
cation.

Note: When finished¢viewing a message, press the LINE
DOWN key to view the next line. When the last line of a page
is reached, press the PAGE key to view the first line of the
next page.

When the last line of the last page in actual values is
reached}pressing the PAGE key will return the display to the
firstypage again.

Default Message Selection

The default message is the message which will be displayed
by the Relay under normal operating conditions, The display
will show the selected message if no key on the keypad is
pressed for more than four minutes and no alarm or trip
condition is present. Any message in actualvalues except
page headers, end of page markers,,and messages A 3.2, A
3.7,A4.9,A7.4, A7.9 A7.10, AB.6448.10 and A 8.14 may
be selected as the default message. The above messages
cannot be used as their function‘i§jto allow data to be entered
into the Relay. To select afly other‘message as the default
message, proceed as follows;

Use the PAGE key tg, selectithe page on which the required
message is located, ‘i, actual values, and use the LINE
DOWN key to displayithe message. Pressing the STORE key
will cause the following“message to be displayed:

NEWDEFAULT
LINESEEECTED

The“message selected is now the new default message.

Actual Values Message Abbreviations.

The following abbreviations are used in the actual values
messages:

A Amperes.

AC Access.

BRKR Breaker.

CLD Cleared.

DEG C Degrees Celsius.
DEM'D Demand.

Hz Hertz.

INS Installed.

INST Instantaneous.
KA Kiloamps.

kVAR Kilovars.

kV Kilovolts.

kW Kilowatts.

MTM Metering Transducer Module.
MWHRS Megawatt Hours.
No. Number.

o/C Overcurrent.

PH Phase.

TEMP Temperature.
TRANS Transformer.
WNDG Winding.



ACTUAL VALUES MODE MULTILIN

Summary of Actual Value Page Contents O
Page Contents Page Contents Q
1. Current Data. 8. Demand Metering Data.

Phase currents Peak demand amps
Ground currents Peak KW demand
Peak KVAR demand

L 4
2. Analog Input Data. 9. Metering Data. \@

Analog input scaled values Power factor
MTM frequency
kw
3. Maintenance Data. kVAR

MWhrs
Breaker date
Breaker trips
Accumulated KA

4. Operations Data.
Timed phase overcurrent trips \

Instantaneous phase overcurrent trips
Timed ground overcurrent trips

Inst. ground overcurrent trips
Overvoltage trips

Undervoltage trips @
Analog input trips
5. Pretrip Data. \

Cause of present alarm @

Cause of last trip

Phase trip current r's

Ground trip current

Phase trip voltage

Frequency at trip \
Date of trip
Time of trip Q

6. Voltage Data.

7. Event Recording Data.

No. of events &




MULTILIN

ACTUAL VALUES MODE - CURRENT

Location

All

Al2

Al3

Al4

Message Line

Description

ACTUAL VALUES
CURRENT

The actual values page 1 header. This page gives inforfnation on the
feeder phase and ground currents being monitored by the 565 Relay.

PHASEACURRENT
710A

This is the actual monitored RMS current flowing in phase A of the feeder.

PHASEBCURRENT
715A

This is the actual monitored RMS current flowing insphase B of the feeder..

PHASECCURRENT
710A

This is the actual monitored RMS currengflowing in phase C of the feeder.

Message A 1.5 will only appear if Ground Sensing has been enabled in setpaints.

Al5

Al6

Al7

GROUNDCURRENT
10A

This is the actual Igakage current flowing to ground in the system.

PHASES A= 710
B= 715C= 710

This messageqallows all three phase currents to be displayed if they are
greater thans2%,CT.

PHASES A<2% CT
B<2% CTC<2% CT

When the breaker is closed and the current is less than 2% of CT, the three
phase 'digplay will reflect this with “<2% CT".

CURRENT
ENDOF PAGE

The last line of page 1, actual values. Press the PAGE key to view page 2.
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ACTUAL VALUES MODE - ANALOG INPUT MULTILIN

Location Message Line Description

A2l The actual values page 2 header. The 565/575 Relay can accept an afialog
ACTUAL VALUES signal from 4 to 20 mA from any device such as a temperature manitor,
ANALOGINPUT and provide trip or alarm signals at a user programmed value. The valuewof

this temperature, for example, is displayed in this page in whatever units
you select in the setpoints mode. Degrees Celsius are shown.

Message A 2.2 will only appear if Analog-In has been disabled in setpoints.

A22 If Analog-In has been disabled in setpoints, this will beg,thesenly message

ANALOGINPUT displayed.
DISABLED

Message A 2.3 will only appear if Analog In has been enabled in setpoints.

A23 This is the present value of the analog sighal beifg monitored by the Relay,
L TRANSWNDGTEMP if this option is used. In this example;' the temperature of a transformer
A 87 DEGC winding is being monitored and degrees‘€elsius units have been chosen.

Other names and units can be selected, in setpoints mode.

A24 The last line of page 2. PresSythe, PAGE key to view page 3.
ANALOGINPUT

ENDOF PAGE
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MUTLN ACTUAL VALUES MODE - MAINTENANCE DATA

Location Message Line Description
A3.1 The actual values page 3 header. This page allows thef'maintenance
ACTUALVALUES related data, which the Relay has collected, to be viewed. This data
MAINTENANCEDATA remains in memory even if the control power is removed fromsthe Relay.

Information on the number of breaker trips and accumulated breaker trip
current is stored on this page for use in scheduling breaker maintenance.

A 3.2 The new breaker in service date is entered here in.the form:
BRKRmm/dd/yy
DATE AUG23,1988 Month:Day:Year.

For example, if August 04, 1992 was the dateithen the following would be
entered:
08:04:92

A 3.3 This is the total number of times thatythe feeder circuit breaker controlled
BREAKERTRIPS by the Relay has been trippedsince the breaker was put in service. The

L, 79 maximum number of tripg/displayable is 10000. If the maximum number of

trips exceeds 10000, ***will be displayed. This figure may be useful for
scheduling mechanieallinspeetions of the breaker.

A 3.4 This is the square“ofythe Kiloamps feeder current measured right at the
ACCUMULATEKA time that théybreaker delay rating has elapsed and the breaker is open.
PHASEA 566 This measurément is‘made at each trip of the breaker and added to the

previous aeeumulated value. This accumulated value gives an indication of
breaker pole wear and can be used to schedule inspections.

A 35 This, is'the accumulated sum of the Kiloamps squared phase B current.
ACCUMULATEIKA b squared p
PHASEB 568

A 3.6 This'is the accumulated sum of the Kiloamps squared phase C current.
ACCUMULATEIKA b squared p
PHASEC 765

A 3.7 This message asks if you want to clear the maintenance data which has
MAINTENANCEDATA been collected to date. Use the NEXT CHOICE key to display YES or NO
CLEARNO and then store the value.

A 3.8 This is the date on which the maintenance data was last cleared in
DATA CLEARED message A 3.7. This date is automatically entered by the Relay, when the
LAST:AUGO04;1992 data is cleared. All the maintenance data in this page has been collected

from the date shown here.

A 3.9 The last line of page 3, actual values. Press the PAGE key to view page 4.
MAINTENANGEDATA pag Y pag
ENDOE PAGE
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ACTUAL VALUES MODE - OPERATIONS DATA

MULTILIN

Location

A4l

A4.2

A43

A4dA4

A 45

Message Line

ACTUALVALUES
OPERATIONSDATA

TIMEDPHASEO/C
TRIPS23

INST PHASEO/C
TRIPSS

TIMEDGROUNDO/C
TRIPAS5

INST GROUNDO/C
TRIPSG

Description

The actual values page 4 header. This page allows the feeder opefation
related data, which the Relay has collected, to be viewed. Information on
the number and types of trips issued by the Relay can be viewed in“this
page. This data remains in memory even if the control power is removed
from the 565/575 Relay. The maximum number of trips which can be
displayed is 10,000. If the maximum number of trips exceeds 10,000, ***
will be displayed.

This is the number of times that the feeder breaker controlled by the 565/
575 Relay has been tripped due to the current flowingythrough it exceeding
the timed phase overcurrent level set up in the setpointsrmode.

This is the number of times that the feeder breakeérhas been tripped by the
Relay due to the current in the three phaselsystem exceeding the phase
instantaneous limits set up in the setpoifits,mode.

This is the number of times that the feedenbreaker has been tripped by the
Relay due to ground current in the fthree phase system exceeding the
programmed level set up inghe setpoints mode.

This is the number of times thatithefeeder breaker has been tripped by the
565 Relay due to the greun@seutrent exceeding the instantaneous limits
set up in the setpoints,mode:

Messages A 4.6 and A 4.7 will only be shown if the Voltage feature has beenenabled in Setpoints.

A 4.6

A47

A48

A 4.9

A 4.10

A411

4-6

OVERVOLTAGE
TRIPS3

UNDERVOLTAGE
TRIPS3

ANALOGINPUT
TRIPS3

CLEAROPERATIONS
DATA™NO

DATA CLEARED
LAST:AUG04,1992

OPERATIONSDATA
ENDOFPAGE

This is the number oftimes that the feeder breaker has been tripped by the
Relay duegte, an gvervoltage exceeding the programmed level set up in
setpoints mode.

Thisfis,the'aumber of times that the feeder breaker has been tripped by the
Relay due toan undervoltage exceeding the programmed level set up in
setpoints mode.

This is,the number of times that the feeder breaker has been tripped by the
Relay due to analog input exceeding the programmed level set up in
setpoints mode.

This message allows the user to clear the data in messages A 4.2 to 4.8.
To clear the data use the NEXT CHOICE key to selectYES and then press
the STORE key. YES should only be selected if you are prepared to lose
the old data. The new data will be collected from the date that the clearing
was done. Select NO to continue using the old data.

This is the date when the operations data was last cleared in message A
4.9. This date is automatically entered by the Relay when the data is
cleared. This message can be referred to at any time to check the date that
the present data collecting originated.

The last line of page 4, actual values. Press the PAGE key to view page 5.



MULTILIN

ACTUAL VALUES MODE - PRE-TRIP DATA

Location

AS5.1

A 5.2

Message Line

ACTUAL VALUES
PRE-TRIPDATA

ALARM: PHASE O/C

ALARM: GROUND
o/IC

ALARM:OVERVOLT

ALARM:UNDERVOLT

ALARM: ANALOG
INPUT

ALARM:
ACCUMULATEXA

SWITCH ALARM1

ALARM: AMPS
DEMAND

ALARM: KW DEMAND

ALARM: KVAR
DEMANB

ACARM: 4POWER
FACTOR

ALARM:FREQUENCY

ALARM: BREAKER
DISCREPANCY

Description

The actual values page 5 header. This page displays thg''cause of the
current alarm and the cause of the last trip. It also gives data on the
condition of the feeder when a trip was last initiated by the 565/5675 Relay.
This page can be viewed immediately after an alarm or trip to determine its
cause. Also, if an overcurrent trip has occurred, then the phase currents
can be inspected to check which phase or phases caused this.

This message will only appear if the conditien causingithe alarm is present.
In this case the current in any or all of the phasestis’exceeding the phase
alarm limit set up in setpoints mode.

This message indicates that the present @larm is caused by the ground
current exceeding the limits specified ifpsetpoints mode.

This message indicates thatgthe present alarm is caused by the voltage
sensed between phases or between a phase and the neutral line rose
above the limits specified in/setpoints mode.

This message indicatesythatsthe present alarm is caused by the voltage
sensed between phases ofbetween a phase and the neutral line dropped
below the limitsispeeified in setpoints mode.

This message indicatés that the present alarm is caused by the analog
input exceeding the“limits specified in setpoints mode.

This,mesSage indicates that the present alarm is caused by the Accumu-
lated KA ‘exceeding the limits specified in setpoints mode.

This“message indicates that the present alarm is caused by the external
switch programmed to create a Definite Time alarm.

This message indicates that the present alarm is caused by the Amps
Demand exceeding the limits specified in setpoints mode.

This message indicates that the present alarm is caused by the kW
Demand exceeding the limits specified in setpoints mode. ** 565 requires
Option Card **

This message indicates that the present alarm is caused by the kVAR
Demand exceeding the limits specified in setpoints mode. ** 565 requires
Option Card **

This message indicates that the present alarm is caused by the MTM
Power Factor exceeding the limits specified in setpoints mode. ** 565
requires Option Card **

This message indicates that the present alarm is caused by the MTM
Frequency exceeding the limits specified in setpoints mode. ** 565 re-
quires Option Card **

This message indicates that the present alarm is caused by the feeder
breaker not responding within the time limit specified in setpoints mode.
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ACTUAL VALUES MODE - PRE-TRIP DATA

MULTILIN

Location

A 53

AS5.4

4-8

Message Line

ALARM: TRIP COIL

ALARM: MTM COMM

CAUSEOF LAST
TRIP:

TIME OVERCURRENT
PHASEABC

TIME OVERCURRENT
GROUND

INST OVERCURRENT
PHASEB

INST OVERCURRENT
GROUND

UNDERVOLTAGE
FAULT

OVERVOLTAGE
FAULT

EXTERNALTRIP #1
SWITCH3

ANALOGINPUT,
TRANSWNDGTEMP

POWEREACTOR
FAULT

FREQUENCY
FAULT

Description

This message indicates that the present alarm is caused by an openjn the
trip coil circuit. ** 565 requires Option Card **

This message indicates that the present alarm is caused by failure in MTM
communications. ** 565 requires Option Card **

This message appears on the display for 2 seconds to‘advisesthe user that
the cause of the last trip will be displayed next. It wiljthenidisappear to be
replaced by the next message which will give the reasomfor the last trip of
the feeder breaker. One of the following messages(will’then be displayed.

This message indicates that the feeder breaker trip was caused by the
current in any or all of the phases A, BfonC of‘the feeder exceeding the
phase time/overcurrent limits programmed in‘the setpoints mode. Phases
A, B and C are shown here.

This message indicates thatythe‘trig' was caused by the ground current
sensed by the 565 Relay exceeding the'limits set by the timed/overcurrent
curve which was programmed‘in the setpoints mode.

This message indicatesghatithe trip was caused by the current in any or all
of the phases A, B_0r<€ exceeding the instantaneous limit set up in
setpoints mode. Phase B is‘shown here.

This message indicates that the feeder breaker was tripped due to the
ground cusrent exceeding the instantaneous setpoint entered in setpoints
mode.

This message indicates that the voltage sensed between phases or
between a“phase and the neutral line dropped below the undervoltage
limits/set in setpoints mode, causing a feeder breaker trip.

Thisiimessage indicates that the voltage sensed between phases or
between a phase and the neutral line rose above the overvoltage limits set
in setpoints mode, causing a feeder breaker trip.

This message indicates which of four external trips, indicated by the switch
named, caused the breaker to trip. There are eight user programmable
switches named SW.1 to SW.8. Each of these may be assigned to one
external trip.

This display indicates that the trip was caused by the analog input to the
565 Relay exceeding the limits specified in setpoints mode. If a name was
assigned to this analog input in setpoints mode, then this name will appear
in the message. A typical user-assigned name, “TRANS WNDG TEMP”
indicating a transformer winding temperature is shown for example.

This message indicates that the trip was caused by the MTM power factor
exceeding the limits specified in the setpoints mode. ** 565 requires
Option Card **

This message indicates that the trip was caused by the MTM frequency
exceeding the limits specified in the setpoints mode. ** 565 requires
Option Card **



MULTILIN

ACTUAL VALUES MODE - PRE-TRIP DATA

Location Message Line
A5> I PHASEAPRE-TRIP
CURRENT16100A
AS6 I PHASEBPRE-TRIP
CURRENT15900A
AS7 I PHASECPRE-TRIP
CURRENT16200A
A58

GROUNDPRE-TRIP
CURRENT250A

Description

This is the RMS current flowing in phase A measured over one,cycle of
feeder current, at the time that the 565/575 Relay initiated the breaker trip.

This is the RMS current flowing in phase B measured over one cycle of
feeder current, at the time that the 565/575 Relay initiated the breaker trip.

This is the RMS current flowing in phase Cimeasured over one cycle of
feeder current, at the time that the 565/5Z5%Relayinitiated the breaker trip.

This is the RMS ground current sensediby the Relay measured over one
cycle of feeder current, at the timeywhen the 565/575 Relay initiated the
breaker trip.

Messages A 5.9 to 5.11 will only appear if an Open Delta system is chosen in, Setpoints mode.

This is the voltage petween phases A and B when the 565 Relay caused
the feeder breaker tQ, trip. dueto a system fault.

This is the Wweltageybetween phases B and C when the 565/575 Relay
caused the feeder breaker to trip due to a system fault.

This isithe Weltage between phases C and A when the 565/575 Relay
caused'the feeder breaker to trip due to a system fault.

Messages A 5.12 to 5.14 will only appear if a Wye system is chosen in Setpoints mode.

A59 1 PRE-TRIPVOLTAGE
A-B13.80kV

AS10 I DRE-TRIPVOLTAGE
B-C13.80kV

AS1l 1 bRE-TRIPVOLTAGE
C-A13.80kV

AS12 1 bRE-TRIPVOLTAGE
AN 785 KV

AS13 I bRE-TRIPVOLTAGE
B-N 7.85 K\

A1 I BRE-TRIPVOLTAGE
C-N 7.85. KV

ASTS 1 FREOUENGYAT

L TRIPGQ.2 Hz

A>185 I'DATE OF TRIP

AUG04,1992

ASLP TIME OF TRIP

14:20:42

This is the voltage between phase A and the neutral line when the 565/575
Relay caused the feeder breaker to trip due to a system fault.

This is the voltage between phase B and the neutral line when the 565/575
Relay caused the feeder breaker to trip due to a system fault.

This is the voltage between phase C and the neutral line when the 565/575
Relay caused the feeder breaker to trip due to a system fault.

This is the feeder frequency, measured in Hz, at the time when the 565/
575 Relay caused the breaker to trip. If an MTM is communicating with the
565/575 at the time of the trip, the frequency recorded will be from the
MTM.

This is the date when the 565/575 Relay last tripped the feeder breaker
due to a system fault.

This is the time when the 565/575 Relay last tripped the feeder breaker. It
is laid out in the following form:

Hour:Minute:Second
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ACTUAL VALUES MODE - PRE-TRIP DATA MULTILIN &
Location Message Line Description O
A 5.18 The last line of page 5, actual values. Press the PAGE key to view p@

PRE-TRIPDATA
ENDOFPAGE




MULTILIN ACTUAL VALUES MODE - VOLTAGE

Location Message Line Description

Messages A 6.1 to 6.9 will only appear if voltage sensing has been enabled in setpoints mode.

A6.1 The actual values page 6 header.This page gives values of theweltage and

ACTUAL VALUES frequency of the three phase feeder being monitored by the 565/575

Messages A 6.2 to 6.4 will only appear if an Open Delta system is chosen in Setpoints mode.

A 6.2 The voltage between phases A and B of the feedembeing monitored by the
VOLTAGEA-B 565/575 Relay.
416 kV
A 6.3 The voltage between phases B and C ofithe feeder being monitored by the
VOLTAGEB-C 565/575 Relay.
416 kV
A 6.4 The voltage between phases C'and A of the feeder being monitored by the
VOLTAGEC-A 565/575 Relay.
416 kV

Messages A 6.5 to 6.7 will only appear if a Wye system is chosen.in setpoints mode.

A 6.5 The voltagehbetween phase A and the neutral line of the feeder being
VOLTAGEA-N monitored by the,565/575 Relay.
2.30 kV
A 6.6 The vgltagefbetween phase B and the neutral line of the feeder being
VOLTAGEB-N menitored by the 565/575 Relay.
2.30 kV
A 6.7 The, voltage between phase C and the neutral line of the feeder being
VOLTAGECZ:':;\(I) KV monitored by the 565/575 Relay.

The following message will be displayed ifmo Metering Transducer Module (MTM) has been connected. If a MTM is used and
an Option Card is installed, see METERING DATA page in Actual Values for frequency reading.

A 6.8 This is the frequency of the feeder voltage being monitored by the 565/575
FREQUENCYOF Relay. The frequency measurements are also enhanced. They are accu-
FEEDER 60.3%, HZ rate to better than 0.1% of nominal frequency (0.05 Hz). Displayed data

resolution is now 0.01 Hz.

A 6.9 VOLTAGE The last line of page 6, actual values. Press the PAGE key to view page 7.
ENDQF PAGE
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ACTUAL VALUES MODE - EVENT

MULTILIN

Location

A7l

Message Line

ACTUAL VALUES
EVENT

Description

The Actual Values page 7 header. This page allows the recorded eveftsto
be viewed.

* NOTE: See Section 7 for more information on Event Recording.

Message A 7.2 will only appear if event recording has been disabled in setpoints.

AT7.2

Messages A 7.3 to A 7.11 will only appear if

A73

AT7.4

A75

A7.6

AT.7

AT7.8

AT79

A 7.10

A711

4-12

EVENTRECORDING
DISABLED

NO.OF EVENTS:
XX

VIEW EVENTS?
NO

#H#EVENTCAUSE
tmm/dd/yyhh:mm

01PH-A TIME O/C
T04/19/9022:30

02UNDERVOLTAGE
A04/19/9022:31

03 AC JUMPERINS
004/20/9011:15

04SERIAL TRIP
003/17/9411:14

O5SERIAL CLOSE
003/17/9411:15

PRINTEVENTS?
NO

This message is used to inform the user that event regerding has been
disabled.

event recording has been enabled in the setpoints snode.

This message shows the number of recorded events.

This message asks if the user vants,to view events. Use the NEXT
CHOICE key to display YES@r.NO’and press STORE to select the choice.
If YES is selected, the event templateswill appear for 2 seconds. Following
this, the first event will be displayedyViewing of Event Recorder data is in
natural order — last event iSHfirstiviewed.

Event template: The gopiline, shows the event number and the cause of
event fields. The seeond line"shows the event type, date and time fields.

This message “shows an example of a trip event - Phase A Timed
Overcugrent Trip, @€curred at 10:30pm on April 19, 1990. Press LINE
DOWN‘key 1o display the next event.

This messageshows an example of an alarm event - Undervoltage Alarm.

Thishmessage shows an example of “other” event - Access Jumper
Installed.

This message shows an example of "other" event - Seria Trip. This
message is displayed if the breaker is closed when the 565/575 receives
the Modbus Serial Trip command. If the breaker is open when this Serial
Trip command is issued, it will be ignored.

This message shows an example of "other" event - Serial Close, if the
breaker is open when the 565/575 receives the Modbus Serial Close
command. If the breaker does not close successfully within the breaker
discrepancy delay time, a breaker discrepancy will be declared. If the
breaker is closed when this Serial Close command is issued, it will be
ignored.

In order to prevent conflicts with the Remote Trip/Close commands via
hardware, the communication commands will only function if the Remote/
Local switch at terminals #39 and #40 is in the "open" Local position.

After all the events are viewed, pressing LINE DOWN key will show this
message, which asks users if event printout is desired. Press NEXT
CHOICE key to toggle YES or NO options and press STORE key to select
it. (NOTE: Printer is presumably connected to the rear RS232 port). Press
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MULTILIN ACTUAL VALUES MODE - EVENT

Location Message Line Description
LINE DOWN key to continue to the next message. Q

A7.12 This message prompts the user to erase the event data dis on this

CLEAREVENTS? vage o promP

NO
4

A7.13 This message shows users when events wer eared.

EVENTS CLEARED : %

LAST:AUG04,1992 \
A7.14 EVENTS The last line of EVENT page. Press th%y to view page 8.
ENDOF PAGE 0
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ACTUAL VALUES MODE - DEMAND DATA MULTILIN

Location

A8.1

Message Line

Description

ACTUAL VALUES
DEMANDDATA

The actual values page 8 header. This page allows the demand metering
related data to be viewed.

Message A 8.2 will only appear if AMPS DEMAND is disabled in setpoints.

A 8.2
L

A

AMPS DEMAND
DISABLED

This message informs the user that Amps Demand hagfbeen disabled.

Messages A 8.3 to A 8.5 will only be shown if the Amp Demand feature has been enabled in setpoints,

A 8.3

A 8.4

A 8.5

A 8.6

A 8.7

PH-A PEAK DEMAND
1050A

This message shows the peak amps demand value of phase A since the
last clearing of the function data.

PH-B PEAK DEMAND
1100A

This message shows the peak amps demand value of phase B since the
last clearing of the function data.

PH-C PEAK DEMAND
1070A

This message shows the peakiamps demand value of phase C since the
last clearing of the functien‘data:

CLEARAMPDEMAND
DATA? NO

This message prompts the user if Demand Amps data is to be cleared. If
YES, data stored. will be,erased.

DATA CLEARED
LAST:AUGO04,1992

This meSsage shows users when data was last cleared.

The following messages are only displayed if a Metering-Transducer Module (MTM) has been connected to the 565/575, an
Option Card has been installed in the 565, and the communieations has been enabled.

Message A 8.8 will appear only if the KW Demand feature has been disabled.

A 8.8

Message A 8.9 will only appear if the KW De

A 8.9

A 8.10

A8.11

4-14

KW DEMAND
DISABLED

This message informs the user the KW Demand has been disabled.

mand feature has been enabled.

PEAK KW DEMAND
65000 “kw

This message shows the peak kW demand value since the last clearing.

CLEARKW{DEMAND
DATANO

This prompts the user if kW demand data is to be cleared. If YES, data
stored will be erased.

KWW DEMANDDATA
CL'®:AUG04,1992

This message shows the date when data was last cleared.




MUTLN ACTUAL VALUES MODE - DEMAND DATA

Location Message Line Description

Message A 8.12 will only appear if KVAR Demand has been disabled in setpoints.

A 8.12 This message informs the user that KVAR Demand has beensdisabled.
KVAR DEMAND g

DISABLED

Message A 8.13 will only appear if the KVAR Demand feature has been enabled.

A 8.13 This message shows the peak kVAR demandivaluésSince the last clearing.
PEAK KVAR DEMAND 9 P 9
65000kVAR

A 8.14 \ This prompts the user if kVAR demand‘@data is to be cleared. If YES, data
CLEARKVARDEM'D storez Willpbe erased.

DATANO
A 8.15 This message shows the date When data was last cleared.

KVAR DEMANDDATA
CL'D:AUGO04,1992

A 8.16 The last line of DEMAND DATA page. Press the PAGE key to view page 9.

DEMANDDATA
ENDOFPAGE

4-15
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Location

*** Available only with Option Card installed **

A9.1

Message Line

ACTUAL VALUES
METERINGDATA

Description

The Actual Values page 9 header. This page allows the metering data to'be
viewed.

Messages A 9.2 to A 9.6 will only appear if the Metering Transducer Module (MTM) has been enabled in setpoints.

A 9.2

A 9.3

A9.4

A 95

A 9.6

A 9.7

A 9.7

4-16

POWERFACTOR
LAGGINGO.75

FREQUENCYMTM
60.1 Hz

REAL POWER
65000 kw

REACTIVEPOWER
65000kVAR

ENERGYUSED
65000 MWHRS

CLEARENERGY
USED DATA?NO

METERINGDATA
ENDOFPAGE

The Power Factor is displayed during this message.

This message displays the frequency.

This message displays the current real pawer delivered. If communicating
with a rev. E MTM or MTM Plus, the kW, polarity sign will be included.

This message displays the current reactive power. If communicating with a
rev. E MTM or MTM PIus;, theak\4 polarity sign will be included.

This message displays thereal power used.

This pramptsjthe user if Energy Used Data is to be cleared. If YES, data
stored‘will bé erased. The MWhrs should be cleared after 65,000 in order
to efisure“safe operation.

MWh“data on MTM can be cleared now by using 565/575 Relay's keypad
oriMadbus’ communication command.

Thedlast line of METERING DATA page. This is the last page of ACTUAL
VALUES.
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All the messages displayed by the 565 Relay in the setpoints
mode are shown and explained in this section. As for actual
values, the messages are laid out in book form with a number
of pages. Each page contains lines displaying a message.
The setpoints section has several pages, the contents of
which are as follows:

Page Contents

User Level setpoints.
Phase Current setpoints.
Ground Current setpoints.
Configuration setpoints.
Analog Input setpoints.
Analog Output setpoints.
Communications setpoints.
Calibration Mode setpoints.
. \oltage setpoints.

0. Demand Metering setpoints.
1. MTM Metering setpoints.

RO ~NoahrwNE

The numbers in the “Location” column to the left of each
message in this section give the page and line of that
message in the 565 Relay’s memory. For example, the
message to the right of the number S 1.2 in the “Location”
column will appear on page 1 and line 2 when the Relay is in
setpoints mode. The “Message Line” column shows the
actual message which can be read from the LCD display on
the front panel of the unit. The 565 Relay has two user levels,
“basic” and “advanced”. The messages seen depend®on,this
user level, which is chosen in page one of setp@ints./The
basic level allows the user to operate the relay“using the
minimum of the features necessary. The advancedylevel
allows the user to use all the 565 Relay features.

The messages which will only be seen by thetadvanced user
and not the basic user, are marked “LA", for*evel-ad-
vanced” in the Location column.

Quantities shown in display boxes'are typical values only.
Different quantities will be displayed ifyeach particular appli-
cation.

Relay Selection

The 565/575 Relay has six“internal relays. They are called
Trip, Close, Aux. 1,2, 3,"and 4. The following are the combi-
nations of relays Avhichdyou can select to have activated by
any alarm or tripicondition. This selection must be made in
the setpoints mode:

ALARM RELAY. TRIP RELAY
SELECTION SELECTION

1. Auxd 1. Trip

2 WAUXN2 2. Aux 1 (565 only)

3. Aux 1&2 (565 only) 3. Aux 2 (565 only)
4. Trip & Aux 1

5. Trip & Aux 2 (565 only)

6. Aux 1&2
7.Trip & Aux 1&2

The relay(s) to be activated can be displayed By pressing the
NEXT CHOICE key. The display will show one offthe options
above, each time the key is pressed. When the last item is
reached, the display will go back to the first item the next time
the NEXT CHOICE key is pressed.

For example, say a combination ‘efsfelays is being assigned
to the undervoltage trip conditiohyin setpoints. If the Trip relay
and Auxiliary 1 relay need 40%e activated by this condition,
the NEXT CHOICE key is{pressea-until the display shows

UNDERVOLTRJRI
RELAY T 1

The STORE key.is then pressed to store the selected relay or
combination of relays in the 565/575 Relay's memory. The
following,message will appear for two seconds to verify that
this hasybeen done.

SETPOINT
ORED

When more than one relay is selected as shown, all the
sélected relays will be energized simultaneously. The con-
tacts of the selected relay(s) can then be used to provide
remote alarms or trips. These contacts are available at the
rear of the 565 Relay panel. See the wiring diagram for
terminal numbers.

Setpoint Message Abbreviations

The following abbreviations are used in the messages in the
setpoints pages:

A Ampere

ALM Alarm

AUX Auxiliary

COMM Communications
CT Current Transformer
CURR Current

CYC Cycles

DISCREP. Discrepancy
EXTREM Extremely

FREQ Frequency

GND Ground

Hz Hertz

INST Instantaneous

INV Inverse

KA Kiloamps

KV Kilovolts

KVAR Kilovars

KW Kilowatts

LCD Liquid Crystal Display
mA Milliamps
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MAX

MIN

MOD

mS

MTM

o/C
OVERVOLT
P/F

REV

SEC

SwW
UNDERVOLT
VOLTS

VT

x P/U
ZERO SEQ

Maximum

Minimum, or Minutes
Moderately
Milliseconds

Metering Transducer Module
Overcurrent
Overvoltage

Power Factor

Revision

Secondary, or Second
Switch

Undervoltage

Voltage

Voltage Transformer
Multiple of Pickup Level
Zero Sequence
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Summary of Setpoint Page Contents

Page

1.

Contents
User Level setpoints.

User level
Security Feature/Access code

Phase Current setpoints.

Phase CT primary rating

Phase overcurrent pickup level

Phase overcurrent curve shape

Phase overcurrent time dial

Phase overcurrent trip relay

Phase overcurrent alarm

Phase instantaneous trip (565 only)

Phase custom curve trip times (565 only)
Phase HISET instantaneous trip (575 only)
Phase autoblock HISET (575 only)

Phase LOSET instantaneous trip (575 only)
Phase custom curves 1 trip times (575 only)

Ground Current setpoints.

Ground sensing system

Ground CT primary rating

Ground overcurrent pickup level

Ground overcurrent curve shape (565 only)
Ground overcurrent curve 1 shape (575y0nly)
Ground overcurrent time dial (565 only)
Ground overcurrent time dial 1 (575fonly):
Ground overcurrent trip relay

Ground overcurrent alarm

Ground instantaneous tripy(565 only)
Ground HISET instantaneou§ytrip¥575 only)
Ground autoblock HISET (575 ohly)

Ground LOSET instahtaneous trip (575 only)
Ground autoblock LOSET, (575 only)

Ground custom curye trip, times

Ground custom curye 1 trip times (575 only)

Configuratien Seétpoints.

Clock

Switeh, gontact functions
Switch ‘eontact configurations
Relay assignments

Breaker response delay
Breaker discrepancy delay
Trip coil supervision
Accumulated KA

Event recording

Event printing

Cold load P/U delay

MTM communications enable

Page

10.

Contents
Analog Input setpoints.

Analog input title and units

Min and max current scale, values

Analog input trip
Analog input alarm

Analog Output setpoints:

Analog output parameters
Analog outputyrange

Communications setpoints.

Relay address
Baud rate

Calibration Mode setpoints.

Exercise relay

Status of switch inputs
LCD display contrast
Multilin 565 Relay Revision

\oltage setpoints.

VT connection

VT nominal secondary volts
VT primary volts

Zero volts detect
Undervoltage trip
Undervoltage alarm
Overvoltage trip
Overvoltage alarm

Demand Metering setpoints.

Amps demand
KW demand
KVAR demand
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Summary of Setpoint Page Contents O
Page Contents Page Contents Q
11. MTM Metering setpoints.

MTM communications alarm
MTM CT select

MTM CT primary rating
Power factor alarm

Power factor trip

L 4
Frequency alarm \
Frequency trip
MTM scaling factor 0

\oltage reversal trip

12. Auto Reclosure setpoints. (575 only)

Number of reclosure shots

Shot dead times
Scheme reset time
Reclosure enable relay

13. Phase Curves setpoints. (575 only)

Phase curve changeover time
Phase overcurrent curve 2 shape

Phase overcurrent time dial 2 @
Phase custom curve 2 trip times
14. Ground Curves setpoints. (575 only) \
Ground curves setpoints @
Ground overcurrent curve 2 shape

Ground overcurrent time dial 2 4 O
Ground custom curve 2 trip times \
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Setpoint Name
1. User Level setpoints.

User Level

Security Feature
Setpoint Access
Change Access Code

2. Phase Current setpoints.

Phase CT Rating Primary

Phase Timed O/C Pickup
Phase O/C Curve Shape

Phase O/C Time Dial
Phase O/C Trip Relay

Phase O/C Alarm

Phase O/C Alarm Level
Phase O/C Alarm Delay
Phase O/C Alarm Relay

Phase Inst Trips

Phase Inst Trip Level
Phase Inst Trip Delay
Phase Inst Trip Relay

Phase HISET Inst Trips
Phase HISET Inst Trip
Phase HISET Inst Delay
Phase HISET Inst Relay

Phase Autoblock Inst HISET
Ph. Autoblock HISET After Recl.

Phase LOSET Inst Trips
Phase LOSET Inst Trip
Phase LOSET Inst Delay
Phase LOSET Inst Relay

Phase Autoblock Inst LOSET
Ph. Autoblock LOSET After Recl.

Trip Time (Sec) x P/U

3. Ground Current setpoints,

Ground Current Sensing
Sensing System
CT Ratio Primary

Ground Timed ©/C Piekup

Gnd O/C Cuwre Shape

Ground O/C TimeyDial
Ground O/C Relay

Ground O/C Alarm
Gnd Q/C Alarm Level

GndiO/€ Alarm Delay
GnahQIC Alarm Relay

Ground Inst Trips
Gnd Inst Trip Level

Factory Default

Advanced.
Disabled.
Enabled.
No.

100 A.
100% CT.
EXTREM INV.

1.
Trip. (Trip&Aux1 for 575)

Disabled.

1.5 x P/U

1 Sec.

Aux1. (Aux2 for 575)

Enabled.

3.0 x P/U (565)
Inst. (565)

Trip. (565)

Enabled.
3.0 x P/U
Inst.

Trip & Auxl.
Disabled.
#4.
Enabled.
2.0 x P/U
Inst.

Jrip & Aux 1.
Disabled:
#4

10

(575)

Enabled.
Residual.

100 A.

40% CT.
EXTREM INV.

1.
Trip. (Trip&Aux1 for 575)

Disabled.
1.5 x P/U

1 Sec.
Aux1. (Aux2 for 575)

Enabled.
3.0 x P/U

Range Step

Basic/Advanced
Enabled/Disabled
Enabled/Disabled

Yes/No

10 to 5000A 5A

25 to 250% 1%

MOD INV, NORMAL 1NV, VERY INV, EXTREM INV, and
CUSTOM

1to 32 1

Trip, Aux1, Aux2, Thip&Auxl, Trip&Aux2, Aux1&2, and
Trip&Aux1&24(575: Trip, Trip&Aux1, Aux2)

Enabled/Disabled

0.5t03 0.1

1 t@ 255 Sec 1 sec
AuxIHhAux2,“and Aux1&2 (575: None, Auxl, Aux2,
Aux1&2)

Enabled/Disabled

1 tow8 0.5

Ox(Inst.) to 40 cycles 1 cycle

Trip, Aux1, Aux2, Trip&Aux1, Trip&Aux2, Aux1&2, and
Wrip&Aux1&2

Enabled/Disabled

1to 18 0.5

0 (Inst.) to 40 cycles 1 cycle

Trip, Trip&Aux1, Aux2
Enabled/Disabled

lto4 1
Enabled/Disabled

1to 18 0.5

0 (Inst.) to 40 cycles 1 cycle

Trip, Trip&Aux1, Aux2
Enabled/Disabled

lto4

0.1 to 1092.2 sec 0.1 sec
Enabled/Disabled

Residual/Zero Seq

10 to 5000A B5A

5 to 100% 1%

MOD INV, NORMAL INV, VERY INV, EXTREM INV, and
CUSTOM

1to 32 1

Trip, Aux1, Aux2, Trip&Aux1, Trip&Aux2, Aux1&2, and
Trip&Aux1&2 (575: Trip, Trip&Aux1, Aux2)

Enabled/Disabled

05t 1 0.1

1to3 0.5

1 to 255 sec 1 sec

Aux1, Aux2, and Aux1&2 (575: None, Auxl, Aux2,
Aux1&2)

Enabled/Disabled

1to7 0.5
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Setpoint Name Factory Setpoint Range Step

Gnd Inst Trip 2 Level 3.0 xP/U 1t08 0.1

Gnd Inst Trip Delay Inst. 0 (Inst.) to 40 cycles 1 cycle

Gnd Inst Trip Relay Trip. Trip, Aux1, Aux2, Trip&Aux1, Trip&Aux2, Aux1&2, and
Trip&Aux1&2

Gnd HISET Inst Trips Enabled. Enabled/Disabled

Gnd HISET Inst Trip 3.0 x P/IU lt07 0.5

Gnd HISET Inst Delay Inst. 0 (Inst.) to 40 cycles 1 cycle

Gnd HISET Inst Relay Trip&Aux1 Trip, Trip&Aux1, Aux2

Gnd Autoblock Inst HISET Disabled. Enabled/Disabled

Gnd Autoblock HISET After Recl. #4. (575) lto 4 1

Gnd LOSET Inst Trips Enabled. Enabled/Disabled

Gnd LOSET Inst Trip 2.0 x P/U 1t07.0 0.5

Gnd LOSET Inst Delay Inst. 0 (Inst.) to 40 cycles 1 cycle

Gnd LOSET Inst Relay Trip&Aux1. Trip, Trip&Aux1, Aux2

Gnd Autoblock Inst LOSET Disabled. Enabled/Disabled

Gnd Autoblock LOSET After Recl. #4. lto4 1

Trip Time (Sec) x P/U 1.0 0.1 to 1092.2 sec 0.1 sec

4. Configuration setpoints.

Set Time Current time. (hh:mm:ss) 00:00:00nte,23:59:59 1 sec.

Set Date Current date. (mm/dd/yy) Jan 01, 1969 to"Dec 31, 2068 1 day

Switch Contact Function.

Reset Blocked Disabled. DiSabledpSW1 to SW8

Block Inst Trips Disabled. Disabled, SW1 to SW8

Block Timed O/C Trips Disabled. Disabled, SW1 to SW8

Block Gnd Trips Disabled. Disabled, SW1 to SW8

Definite Time #1 Alarm Disabled. Disabled, SW1 to SW8

Definite Time #1 Delay 1 Sec. 1 to 255 sec 1 sec

Definite Time #1 Relay Aux2. Aux1, Aux2, and Aux1&2 (575: None, Auxl, Aux2,
Aux1&2)

Definite Time #2 Alarm Disabled. Disabled, SW1 to SW8

Definite Time #2 Delay 1 Sec. 1 to 255 sec 1 sec

Definite Time #2 Relay Aux2. Aux1, Aux2, and Aux1&2 (575: None, Auxl, Aux2,
Aux1&2)

External Trip #1 Disabled. Disabled, SW1 to SW8

External Trip #1 Relay Tript&Auxd. Trip, Aux1, Aux2, Trip&Auxl, Trip&Aux2, Aux1&2, and
Trip&Aux1&2

External Trip #1 Delay 0 gyc. 0 (Inst.) to 60 cycles 1cyc

External Trip #2 Disabled! Disabled, SW1 to SW8

External Trip #2 Relay Trip & AuUXx1. Trip, Aux1, Aux2, Trip&Aux1, Trip&Aux2, Aux1&2, and

_ (565) Trip&Aux1&2

External Trip #2 Delay 0.eyc. 0 (Inst.) to 60 cycles 1cyc

External Trip #3 Disabled. Disabled, SW1 to SW8

External Trip #3 Relay. Trip & Aux1. Trip, Aux1, Aux2, Trip&Aux1, Trip&Aux2, Aux1&2, and
Trip&Aux1&2

External Trip #3 Delay 0 cyc. 0 (Inst.) to 60 cycles 1 cyc

External Trip #4 Disabled. Disabled, SW1 to SW8

External Trip #4 Relay Trip & Auxl. Trip, Auxl, Aux2, Trip&Auxl, Trip&Aux2, Aux1&2, and
Trip&Aux1&Aux2

External Trip #4,Delay 0 cyc. 0 (Inst.) to 60 cycles 1cyc

Curve Adjustment Disabled. Disabled, SW1 to SW8

External Reset Disabled. Disabled, SW1 to SW8

ExternaliiIrip
External Trip Relay
External Trip Delay
Reclosable Trip

56

Disabled. (575)
Trip&Auxl. (575)
Inst. (575)
Disabled. (575)

Disabled, SW1 to SW8

Trip, Trip&Aux1, Aux2

0 (Inst.) to 60 cycles 1 cycle
Disabled, SW1 to SW8
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Setpoint Name

Reclosable Trip Relay
Programmable Trip
Programmable Trip Relay
Programmable Trip Type
Curve Adjustment
Alternative Phase Curve
Alternative Ground Curve
Auto-Reclosure Block
External Reset

Switch Contact Configuration.

SW1 Contact
SW2 Contact
SW3 Contact
SW4 Contact
SW5 Contact
SW6 Contact
SW7 Contact
SW8 Contact

Output Relay Operation.

Trip Relay

Trip Relay Pulse Time
Auxl Relay

Aux1 Relay Pulse Time
Aux2 Relay

Aux2 Relay Pulse Time

575 Features.

Breaker Response Delay
Breaker Discrep.
Breaker Discrep. Delay
Trip Coil Supervision
Accumulated KA Alarm
Accumulated KA Alarm
KA Alarm Relay

Event Recording
Event Printing

Cold Load P/U Block
Cold Load P/U Delay
MTM Comm

5. Analog Input setpoints.

Analog Input

Edit Analog Input Title?
Edit Analog Input Units?
Min Curr Scale®value
Max Curr Scale Value
Analeg Input Trip
Analog In“Trip

Analeghin Trip Delay
Ahalog In Trip Relay

Analog Input Alarm

Factory Setpoint

Trip&Aux1.
Disabled.

Trip&Aux1.
Non-Recls.
Disabled. (575)
Disabled.
Disabled.
Disabled.
Disabled.

Normally Open (inactive).
Normally Open (inactive).
Normally Open (inactive).
Normally Open (inactive).
Normally Open (inactive).
Normally Open (inactive).
Normally Open (inactive).
Normally Open (inactive).

Pulsed. (565)
0.6 Sec. (565)

Unlatched. (Pulsed for 575)

0.6 Sec. (0.1 Sec. for(5753)
Unlatched.
0.6 Sec.

Ims.

Disabled *(565)
1000MS.

Disabled.

Disableds

5000:

Aux1. (Aux2 for 575)

Enabled.
Offline.
Lowset. (575)
0.0 Sec.
Enabled.

Disabled.

No.

No.

4.00.

20.00.

Disabled.

16.00.

1 Sec.

Trip. (Trip&Aux1 for 575)

Disabled.

Range Step

Trip, Trip&Aux1, Aux2
Disabled, SW1 to SW8
Trip, Trip&Aux1, Aux2
Recls/Non-Recls
Disabled, SW1 to SW8
Disabled, SW1 to SW8
Disabled, SW1 to SW8
Disabled, SW1 to SW8
Disabled, SW1 to SW8

Open/Closed
Open/Closed
Open/Closed
Open/Closed
Open/Clos€ed
Open/Clgsed
OpeniClosed
OpeniClaesed

[Fatched/Pulsed

0.1to 0.6 sec

katched, Unlatched, and Pulsed
0.1to 0.6 sec

Latched, Unlatched, and Pulsed
0.1 to 0.6 sec

0.1 sec
0.1 sec

0.1 sec

1to 167ms ims
Enabled/Disabled

100 to 1000mS 10mS
Enabled/Disabled

Enabled/Disabled

5000 to 100,000KA 10KA

Aux1, Aux2, and Aux1&2 (575: None, Auxl, Aux2,
Aux1&2)
Enabled/Disabled
Online/Offline

Lowset, Highset, Both
0 to 10 sec
Enabled/Disabled

0.1 sec

Enabled/Disabled

Yes/No

Yes/No

0 to 1023 0.01

0 to 1023 0.01
Enabled/Disabled

Min Curr Scale Value to Max Curr Scale Value

1 to 255 sec 1 sec

Trip, Aux1, Aux2, Trip&Aux1, Trip&Aux2, Aux1&2, and
Trip&Aux1&2

Enabled/Disabled
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Setpoint Name

Analog In Alarm
Analog In Alarm Delay
Analog In Alarm Relay

6. Analog Output setpoints.

Analog Output Parameter

Analog Output Range:
7. Communication setpoints.

Relay Address
Baud Rate

8. Calibration Mode setpoints.

Exercise Relay

(Status of Switch Inputs)
LCD Display Contrast
9. Voltage setpoints.

VT Connection

VT Nominal Sec \Volts
VT Primary Volts
Zero Volts Detect
Undervolt Trip
Undervolt Trip Level
Undervolt Trip Delay
Undervolt Trip Relay

Undervolt Alarm

Undervolt Alarm Level
Undervolt Alarm Delay
Undervolt Alarm Relay

Overvolt Trip

Overvolt Trip Level
Overvolt Trip Delay
Overvolt Trip Relay

Overvolt Alarm

Overvolt Alarm Level
Overvolt Alarm Delay
Overvolt Alarm Relay

10. DemandiMetering setpoints.

Amps Demand
AmpssPemand Time Period
Amps Demand Alarm
AmpDemand Alarm Level

58

Factory Setpoint

12.00.
1 Sec.
Aux1. (Aux2 for 575)

Phase A Current.

4-20 mA.

1.
2400 BAUD.

Trip.

Wye.

120 Volts.
1.2 kV.
Disabled.
Disabled.
80% VT

1.0 Sec:
Trip & Aux1:

Disabled.
85% VT
1.0 Sec;
Aux2.

Disabled.
120% VT
1.0 Sec.
Trip. (Trip&Aux1 for 575)

Disabled.

115% VT

1.0 Sec.

Auxl. (Aux2 for 575)

Enabled.
5 Min.
Disabled.
100 A.

Range Step

Min Curr Scale Value to Max Curr Scale Value
1 to 255 sec 1 sec
Auxl, Aux2, Aux1&2 (575: None, Auxl, Aux2, Aux1&2)

Phase A Current, Phase B Current, PhasegC Current,
Ground Current, Phase A-X VoltagepPhase B-X \oltage,
Phase C-X Voltage, Feeder Frequency,“and External
Analog Select

0-1mA or 4-20mA

1to 254 1
1200, 2400, 4800, and“9600 Baud

Trip, Aux1, Aux2,“Aux3, and All (565)
Trip, AuxImAux2y Aux3, Aux4, Block Tap Changer, and
All (575)

Qftopl0 1

Wye, Open Delta, Delta/Wye and None
48 to 240 Volts

0.1 to 69 kV 0.01 kv
Enabled/Disabled

Enabled/Disabled

50 to 100% 1%

0.1 to 25.5 sec 0.1 sec

Trip, Aux1, Aux2, Trip&Auxl, Trip&Aux2, Aux1&2, and
Trip&Aux1&2 (575: Trip, Trip&Aux1, Aux2)
Enabled/Disabled

50 to 100% 1%

0.1 to 25.5 sec 0.1 sec

Aux1, Aux2, and Aux1&2 (575: None, Auxl, Aux2,
Aux1&2)

Enabled/Disabled

101 to 125% 1%

0.1 to 25.5 sec 0.1 sec

Trip, Aux1, Aux2, Trip&Auxl, Trip&Aux2, Aux1&2, and
Trip&Aux1&2 (575: Trip, Trip&Aux1, Aux2)
Enabled/Disabled

101 to 125% 1%

0.1 to 25.5 sec 0.1 sec

Auxl, Aux2, Aux1&2 (575: None, Auxl, Aux2, Aux1&2)

Enabled/Disabled

510 120 Min 1 Min
Enabled/Disabled

10 to 5000 A 5A
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Location Message Line
Amp Demand Alarm Relay
KW Demand

KW Demand Time Period
KW Demand Alarm

KW Demand Alarm Level
KW Demand Alarm Relay
KVAR Demand

KVAR Demand Time Period
KVAR Demand Alarm
KVAR Demand AlI'm Level
KVAR Demand Al'm Relay

11. MTM Metering setpoints.

MTM Comm. Alarm

MTM Comm. Alarm Relay
MTM CT Select

MTM CT Rating Primary
Power Factor Alarm

P/F Leading Alarm Level
P/F Lagging Alarm Level
P/F Alarm Delay

P/F Alarm Relay

Power Factor Trip

P/F Leading Trip Level
P/F Lagging Trip Level
P/F Trip Delay

P/F Trip Relay

Frequency Alarm

Under Freq. Alarm Level
Over Freq. Alarm Level
Frequency Alarm Delay
Frequency Alarm Relay
Frequency Trip

Under Freq. Trip Level
Over Freq. Trip Level
Frequency Trip Delay
Frequency Trip Relay

MTM Scaling Factor
Voltage Reversal Trip
Voltage Reversal Delay,
Voltage Reversal Relay

Description

Auxl. (Aux2 for 575)
Enabled.

5 Min.

Disabled.

1000 kw.

Auxl. (Aux2 for 575)
Enabled.

5 Min.

Disabled.

1000 kVAR.

Aux1. (Aux2 for 575)

Disabled.

Aux2.

Common.

100 A.

Disabled.

0.75.

0.75.

5.0 Sec.

Aux1. (Aux2 for 575)

Disabled.

0.70.

0.70.

1.0 Sec.

Aux1. (Trip&Aux1 for)575)

Disabled.

58.0 Hz.

62.0 Hz.

5.0 Sec.

Aux1 4Aux2for 575)
Disabled.

56.0 Hz,

64.0%Hz.

2.0 Sec.

Auxd. (Trip&Aux1 for 575)

655.
Disabled.
1.0 sec.
Trip

12. Auto Re€lesure setppints. (575 only)

Auto Reclosure

No. Of Reclose Shots
Shot 1 Dead Time

Shot 2 Dead Time

Shot 3'Bead Time

Shot 4'"Bead Time
Secheme Reset Time
Reclosure Enable Relay

Disabled.
4.

2.0 sec.
4.0 sec.
6.0 sec.
8.0 sec.
5.0 sec.
Aux2.

43)Phase Curves setpoints. (575 only)

Auxl, Aux2, Aux1&2 (575: None, Auxl, Aux2, Aux1&2)
Enabled/Disabled

5to 120 Min 1 Min
Enabled/Disabled
100 to 65,000 kW 100 kw

Auxl1, Aux2, Aux1&2 (575: None, Auxl, Aux2, Aux1&2)
Enabled/Disabled

5to 120 Min 1 Min
Enabled/Disabled
100 to 65,000 kVAR 100 kVAR

Auxl, Aux2, Aux1&2 (5¢5:/None, Auxl, Aux2, Aux1&2)

Enabled/Disabléed
Auxl, Aux2, Aux1&?2

Common/Separate

5 to 5000°A 5A
Enabled/Disabled

0tod 0.05
Oto1l 0.05

1 to"27 sec 0.5 sec
Auxd, Aux2, and Aux1&2 (575: None, Auxl, Aux2,
Aux1&2)

Enabled/Disabled

Oto1l 0.05
Oto1l 0.05
1to 127 sec 0.5 sec

Trip, Aux1, Aux2, Trip&Aux1, Trip&Aux2, Aux1&2, and
Trip&Aux1&2 (575: Trip, Trip&Aux1, Aux2)

Enabled/Disabled

40 to 60 Hz 0.1 Hz
50to 72 Hz 0.1 Hz
1to 127 sec 0.5 sec

Auxl, Aux2, Aux1&2 (575: None, Auxl, Aux2, Aux1&2)
Enabled/Disabled

40 to 60 Hz 0.1 Hz
50to 72 Hz 0.1 Hz
1to 127 sec 0.5 sec

Trip, Aux1, Aux2, Trip&Aux1, Trip&Aux2, Aux1&2, and
Trip&Aux1&2 (575: Trip, Trip&Aux1, Aux2)

1 to 655 1
Enabled/Disabled
1 to 127 sec. 0.5 sec

Trip, Aux1, Aux2, Trip&Auxl, Trip&Aux2, Aux1&Aux2,
Trip&Aux1&Aux2 (575: Trip, Trip&Auxl1, Aux2)

Enabled/Disabled
Oto4 1

0.3 to 300 sec. 0.1 sec.
0.3 to 300 sec. 0.1 sec.
0.3 to 300 sec. 0.1 sec.
0.3 to 300 sec. 0.1 sec.
1 to 255 sec. 1 sec.

None, Aux1, Aux2, Aux1&2
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Setpoint Name Factory Setpoint

Phase Curve Change Disabled.
Switch to Curve 2 After Recls. #1.

Phase O/C Curve 2 Shape EXTREM INV.
Phase O/C Time Dial 2 1.

Trip Time 2 (sec) x P/U 1.0

14. Ground Curve setpoints. (575 only)

Ground Curve Change Disabled.
Switch to Curve 2 After Recls. #1.

Ground O/C Curve 2 Shape EXTEM INV.
Ground O/C Time Dial 2 1.

Trip Time 2 (sec) x P/U 1.0

Range Step O
Enabled/Disabled
l1to 4 1

MOD INV, NORMAL INV, VERY INV, EXTREM INV, an

CUSTOM2
1 L 4
. %

1to 32
0.1 to 1092.2 sec.

Enabled/Disabled

1to 4

MOD INV, NORMAL INV, VE TREM INV, and
CUSTOM2

1to 32 1

0.1 to 1092.2 sec. 0.1 sec.
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SETPOINTS MODE

Setpoints.
Location Message Line
St | seTPOINTS
USER LEVEL
512 1 USER LEVEL:
ADVANCED

Description

The setpoints page 1 header. In this page the setpoints for selecting the
user level and for enabling the security feature are entered.

This message allows the user to select one offtwogpossible levels, which
are Basic and Advanced. If the Basic level‘i§ichosen, then the user will only
see those messages essential to the setup“ef, the 565/575 relay. If the
Advanced level is chosen, all the featuresyof the relay will be made
available to the user. The extra messages @nly seen by the advanced user
are marked “LA” in the “Location” columnwSelect either BASIC or AD-
VANCED using the NEXT CHOICE, key and store the value.

NOTE: For simple step-by-step instructions on installation and use of the accéss cede, see information at end of USER

S13

LEVEL setpoint page.

SECURITYFEATURE
DISABLED

This message allows the usertor enable a feature which uses a numeric
code, as well as thelaccess jumper, to prevent unauthorized personnel
from changing setpointsihe Security Feature cannot be enabled on the
565 if the Security, Feature and local Setpoint Access setpoints are
disabled via,Relaycom™.

Messages S 1.4 to S 1.9 will only appear if ENABLE is selected andistored in message S 1.3.

S14

SETPOINTACCESS
ENABLED

If enablédis, selected and stored in this message, access to setpoints is
permitted{If disabled is selected and stored, the security access code is in
effect and\all access to setpoints will be denied.

The first time the security feature is enabledjthe message “SETPOINT ACCESS” will be set to enabled. This will allow
entry of a personalized code using message S§l.6. Once “SETPOINT ACCESS” is set to disabled, the access code
will be required to enable access again. IT this Is done before an access code has been stored, the factory default

value for access is 0.

Message S 1.5 will only appear if message S 4.4"is changed to enabled from previously being disabled.

S15

S1.6

ENTERACCESS
CODE

CHANGEACCESS
CODBENO

This message asks for the access code which must be entered before
setpoint access is enabled.

Note that as the code is being entered the cursor “_" will appear instead of
the numbers to verify the entry of the numbers, and prevent unauthorized
personnel from reading the code.

This message is used to set up the access code for the first time, and then
to change the access code whenever the need arises.

Messages S 1.¢to S 1,9 will only appear if YES is selected and stored in message S 1.6.

S17

S 18

ENTERNEWACCESS
CQ@DbE

RE-ENTER NEW
ACCESSCODE

This message asks the user to enter their own personalized code. Any
number from 0-9999 can be used.

This message asks that the new access code be re-entered to ensure that
the correct code is stored.
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Location Message Line Description O

S1.9 This is a flash message that appears for two seconds to tell the us@

NEWACCESSCODE the new access code is now stored in the 565’s memory.
STORED

S 1.10 This is the last line of page 1, setpoints. Press PAGE to view page@.

USER LEVEL
ENDOFPAGE




MULTILIN

SETPOINTS M

Installation of Security Feature:

STEP 1:

STEP 2:

STEP 3:

STEP 4 :

STEP 5 :

Display message S 1.3 “Security Feature”. Press
NEXT CHOICE to display enabled and press store.

Display message S 1.6 “Change Access Code”.
Press NEXT CHOICE to display YES and press
store.

By pressing store in step 2, message S 1.7 now
appears. Any number from 0-9999 can now be
entered for an access code. Enter number and
press STORE.

Re-enter access code, press STORE.

Display message S 1.4. Use NEXT CHOICE to
display disabled and press STORE.

Use of Access Code:

STEP 1:

STEP 2:

STEP 3 :

STEP 4 :

STEP 5:

Display message S 1.4 “SETPOINT CESS".
Press NEXT CHOICE to display en d and press
STORE.

Enter your personalized code andgress STORE.
Access to setpoints is o mitted.
After all changes ha

sage S 14 *“S
CHOICE to dis

made, display mes-
CCESS". Press NEXT
led and press STORE.

now disabled. An attempt to
ill result in an “ILLEGAL AC-
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Location

S21

Message Line

SETPOINTS
PHASECURRENT

Description

The setpoints page 2 header. In this page you must enter inforniation
about the phase current transformers being used in your application,This
allows the 565/575 Relay to accurately sense the feeder currents. This
page also allows you to set the levels for various overcurrent alarms and
trips and assign relays to be activated by these.

Each of the four phase currents are sampled at a rate of approximately 960 samples per second.

S22

S23

S24

PHASECT RATING
PRIMARY100A

PHASETIMEDO/C
PICKUP  100%CT

PHASEO/CCURVE
SHAPE EXTREMINV

Enter the primary current rating of the phase currentiiransformers being
used. This value is found on the transformer nameplateyValues can be
entered in the range of 10 to 5000 Amps, in steps of 5{Amp. If an attempt
is made to enter a value outside this rangeqan QUT/'OF RANGE error
message will flash. If your transformer has a“fating outside this range
contact MULTILIN for information. Note that, all three phase CT's must
have the same rating.

The phase overcurrent pickup level.is ‘e@ntered here. This is given as a
percentage of the CT rating, in thé range of 25% to 250% in steps of 1%.
This setting will determine the level of jcurrent which the 565 Relay will
identify as too high, and thenWinitiate a timed overcurrent trip of the
breaker, according to the selected“@urve shape.

For example, if 50% is,entered here, then the 565/575 Relay will initiate a
timed trip of the feeder reaker when at least one of the phase currents
reaches 50% of the full CT rating entered in message S 2.2. Determine this
value by referringgo theyfeeder design specifications.

The shapegef thefrequired protection curve must be entered here. The
curve names| are shown below together with the shortened form of the
name Whichdis displayed in this message.

CURVE DISPLAYED
NAME NAME

1w Maderately inverse. MOD INV.

2. Normal Inverse. NORMAL INV.
8. \ery Inverse. VERY INV.

4. Extremely Inverse. EXTREM INV.
5. Custom Curve. CUSTOM

6. IEC IEC A

7.1EC IEC B

8. IEC IEC C

Once the correct curve has been chosen for your application, press the
NEXT CHOICE key until the required curve is displayed in message S 2.4
and store the selected curve using the STORE key. The extremely inverse
curve is shown in this example.

Message S 2.5 will not appeariif CUSTOM CURVE is selected in message S 2.4.

S25

S 26

5-14

PHASEO/C
TIME DIALL

PHASEO/CTRIP
RELAY TRIP

The phase overcurrent time dial number is entered here. This allows the
user to fit the selected curve to the system requirements. Any of the 32
possible plots of the selected curve shape may be selected by entering the
corresponding number between 1 and 32 here. Select the curve number
by referring to the “use of standard curves” in section 3.

This message allows the user to select the relay which the phase overcur-
rent trip will activate.
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Location Message Line
i 2 PHASEO/CALARM
A DISABLED

Description

This message allows the user to enable or disable the pha§e overcurrent
alarm. Use the NEXT CHOICE key to select enabled or disabled.

Messages S 2.8 to 2.10 will only appear if ENABLED is selected in message S 2.7.

S28 | PHASEO/CALARM
L, LEVEL 1.5XP/U
529 I PHASEO/CALARM
L, DELAY 1SEC
210 I bHASEO/CALARM
L, RELAYAUX1
S22 I bHASEINSTTRIPS
ENABLED
PHASEHISETINST
5] TRIPSENABLED

This is the value of current flowing in any phasefwhich will cause the Relay
to initiate an alarm. This value is entered.as a'mdltiple of the phase timed
overcurrent pickup level chosen in message §,2.3mValues can be entered
in these ranges:

1). 0.5 to 3 in steps of 0.1.

If a value which is not an exact multiple of 0.1 or 0.5 is entered, the 565
Relay will select the closest number to‘the value entered, display and use
it. For example, if 1.4 is enteged thempa value of 1.5 will be displayed and
used by the 565 Relay. Attempting to enter a value outside these ranges
will cause an OUT OF RANGE,error message to flash.

Choose alarm values,lewerthan the trip pickup levels by an amount which
will give adequate warningief impending problems. For example a value of
80% of the phase timed overcurrent level might be chosen, and 0.8 would
be entered here. Allevel of 1 times pickup can be programmed. The LCD
will then indicateywhen the Relay is operating above pickup.

The value,of thie,timed overcurrent alarm delay is entered here in the range
of 1 to/2550in steps of 1 second. The purpose of the time delay is to
prevent alarms due to momentary high currents which occur when large
equipmentiis switched on or off the feeder. If the current drops below the
alarm setting before the time delay which you select, no alarm will be
initiated.

This message allows the user to select the relay which the alarm gener-
ated in message S 2.8 will activate.

This setpoint allows the user to enable or disable the phase instantaneous
trip protection in the 565 and 575.

Messages S 2.42 to 2244 will only appear if ENABLED is selected in message S 2.11.

S 212

PHASEINSTTRIP
LEVEES.0XP/U

) |

PHASEHISETINST
TRIPS3.0XP/U

The instantaneous overcurrent trip level for all phases is entered here as
a multiple of the pickup level already set in message S 2.3. The range is 1
to 18 in steps of 0.5. This feature protects the feeder from sudden very high
currents which cannot be tolerated without machine damage.

For example, if the phase overcurrent pickup level was 100 Amps, and a
setting of 5 was chosen here then a current of 500 or higher amps in any
phase, for longer than the time specified in the next message will cause a
trip signal to be produced by the 565/575 Relay.
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MULTILIN

Location

Message Line

S 2.13

PHASEINSTTRIP
DELAYINST

575

PHASEHISETINST
DELAYINST

S 214

PHASEINSTTRIP
RELAYTRIP

(5754

PHASEHISETINST
RELAYTRIP&AUX1

Description

The intentional delay on the phase instantaneous trip is set here jin the
range 0 to 40 cycles in steps of one cycle. If 0 is selected, INST will be
displayed and there will be no intentional delay. There is, however, a 1 cycle
delay which is necessary for the 565/575 relay to react to the fault
condition. If any other value is entered within the above range, the trip will
occur in this above reaction time plus the entered value. Thus, for an
entered delay of 2 cycles on a 60 Hz system, the actdal time to trip on
phase instantaneous is 3 x 16.6 ms = 50 ms.

Definite time characteristics can be implemente@@by using the phase
instantaneous trip and appropriate time delays/{Fof example, the phase
instantaneous trip setpoint can be enabled and a delay between 0-40
cycles programmed. This effectively will simulateya Definite Time curve.

This message allows the user to selectghgyrelayor combination of relays
which the trip generated in message § 2.11"will activate.

Messages S 2.15 to S 2.22 pertain to the 575 only. The remaining messages, beginning at S 2.23 are for both the 565/575.

S 2.15

PH AUTOBLKINST
HISETDISABLED

This setpoint allows the, user to enable or disable the phase autoblock
HISET feature.

Message S 2.16 will only appear if ENABLED is selectedimymessage S 2.15.

S 2.16

PH AUTOBLKHISET
AFTERRECL.#4

S 2.17

PHASELOSETINST
TRIPSENABLED

Determined after which reclosure the Phase Instantaneous Hiset Trip will
be disabled¥(blocked).

Same as PHASE HISET INST TRIP feature except any two phases must
be_aver the trip level to cause a trip.

Messages S 2.18 to S 2.22 will only appear if ENABLED is selected in message S 2.17.

S 218

PHASELOSETINST
TRIPS 2.0XP/Y

S 2.19

PHASELQSETINST
DELAYINST

S 2.20

PHASELOSETINST
RELAY TRIP&AUX1

S$221

RPH,AUTOBLKINST
L OSETDISABLED

5-16

Similar to PHASE HISET INST TRIP feature (see above).

Similar to PHASE HISET INST TRIP feature (see above).

Select the desired output contact(s) to activate on a PHASE LOSET INST
TRIP.

This setpoint allows the user to enable or disable the phase autoblock
LOSET feature.
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Location Message Line

Description

Message S 2.22 will only appear if ENABLED is selected in message S 2.21.

5222 I by AUTOBLK LOSET

AFTERRECL.#4

Determines after which reclosure the PHASE LOSET INSTFRIP will be
disabled (blocked).

Messages S 2.23 and S 2.24 will only appear if CUSTOM CURVE1 was selected in message S 2/4.

S 2.23
TRIP TIME (SEC)
L, 103 xPU= 1.0
522 I'TRIP TIME (SEC)
200 xPU= 1.0
S22 | bHASECURRENT
ENDOFPAGE

The programmable curve for the phase overcurrentfprotection is set up in
the following messages. The trip time foggthe, firstypbreakpoint is requested
here. There are 79 breakpoints in total, @ach'camesponding to a multiple of
the pickup current. A time to trip must be(entered for each breakpoint, in
the range of 0.1 seconds to 1092.2"seconds in steps of 0.1 second.
Determine the required times by&efernng to the system plot. In the
following messages the trip times, are“entered for each multiple of the
pickup current in these ranges:

a) 1.03, and 1.1 to 5.9 infsteps,of 0.1.
b) 6.0 to 20.0 in steps of 0.5.

All the values,in these ranges will appear in the following messages
automatically "as, thepLINE DOWN key is pressed. As each message
appears, entemthedtime to trip for current represented by this multiple of
pickup curret,and store the value. When the LINE DOWN is pressed, the
message with the“next increment of pickup current multiplier will appear
until a multiplier of 20.0 is reached as shown in message S 2.16. The
intermgdiateymessages are in the same format and are not shown. When
adime multiplier of 20 is reached, pressing the LINE DOWN key will cause
the display®to return to message S 2.15. When finished entering values,
press the PAGE key to view setpoints page 3.

The trip time for the last breakpoint, 20 times the pickup level, is entered

here. The Custom Curve should not be programmed with uphill specs
since no positive slopes are maintained.

This is the last line of page 2 Setpoints when the custom curve is not
selected as the overcurrent curve shape. Press PAGE to view page 3.
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Location

S31

S32

Message Line

SETPOINTS
GROUNDCURRENT

GROUNDCURRENT
SENSING ENABLED

Description
The setpoints page 3 header. In this page the setpoints which detefmine

the ground current protection are entered.

This message allows the user to enable or disable the Ground Current
protection.

Only message S 3.19 will appear if DISABLED is selected in message S 3.2.

S33

SENSINGSYSTEM
RESIDUAL

This message is asking if your system uses a separate zero sequence CT
or if the phase CT'’s are connected in a residual sensing configuration to
detect ground currents. Either RESIDUAL or ZERE© SEQ can be selected.
Select the one corresponding to your sensing, system.

Message S 3.4 will only appear if ZERO SEQ was selected in Message S 3.3.

S34

S35

S 3.6

5-18

CT RATIOPRIMARY
100A

GROUNDTIMED O/C
PICKUP40%CT

GNDO/CCURVE
SHAPE:EXTREMINY

This message asks for the primary ratioyof the zero sequence transformer
being used in your applicatioh, The'range of values for this setpoint is 10 to
5000 in steps of 5 Amp. This\walue wil'be on the transformer nameplate.

The ground overcurrentpicktipilevel is entered here as a percentage of the
CT rating. The range bf yalties allowed is 5% to 150% in steps of 1%. This
setpoint sets the levelfofyeurrent at which the 565 Relay initiates a timed
trip of the feeder breaker according to the curve selected in message S
3.6.

For example; if 50% is entered here, then the 565/575 Relay will initiate a
programimed ftrip ofithe feeder breaker when the ground current reaches
50% ofithe full CT rating. The CT rating used will be either:

1) The“pbhase’ CT primary rating entered in message S 2.2, if residual
Cutrent'sensing is chosen in message S 3.3.

2) Thegzero sequence CT primary rating, if zero sequence sensing is
€hosen in message S 3.3.

If the ground current exceeds the limits of the Time/Overcurrent curve in
use, a feeder breaker trip will occur. Determine the ground current pickup
level for your application according to the grounding system used.

The shape of the required ground current protection curve must be
entered here. The available curves are shown below, together with the
shortened form of the name which is displayed in the message.

CURVE DISPLAYED
NAME NAME

1. Moderately Inverse MOD INV.

2. Normal Inverse NORMAL INV.
3. Very Inverse VERY INV.

4. Extremely Inverse EXTREM INV.
5. Custom Curve CUSTOM.

6. IEC IEC A

7.1EC IEC B

8. IEC IEC C
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Description

JRVE is selected in message S 3.6.

The ground overcurrent time dial number is entered here. This®llows the
user to select a curve to match the system requirements. Refer to the “Use
of standard curves” in section 3 to determine the correct curve and select
it by entering its number here. Any number between 1 and 32 may be
entered.

This message allows the user to select the relay which the ground
overcurrent trip will activate.

This message asks if you want the ground overcurrent alarm ENABLED or

DISABLED.

ol diimininita it \ A\ B| ED is selected in message, S 3:9.

The ground overcutrent‘alarm/level is entered here as a multiple of the

pickup level. The rangeyef values allowed is 0.5 to 3 in steps of 0.1. This
setpoint sets the level'ef ground current at which the 565 Relay initiates an
alarm. A levelof, I"times, pickup can be programmed. The LCD will then
indicate when the*Relay is operating above pickup.

For example, if 0.5 entered here, then the 565 Relay will initiate an alarm
when the,ground current reaches 50% of the pickup level entered in
message $3:5. Determine the alarm level for your application by referring
togthe feeder/ design specifications. The alarm must be far enough below
the trip setting to allow corrective action to be taken.

The, time delay for the ground alarm is entered here. This feature prevents
the alarm for the timed period and stops nuisance alarms due to momen-
tary high ground currents. Should the alarm condition persist beyond the
timed period the alarm will occur. The range for this setpoint is 1 to 255
seconds in steps of 1 second.

This message allows the user to select the relay which the alarm signal
generated in message S 3.10 will activate.
This message asks if you want the ground instantaneous trip ENABLED or

DISABLED.

NOTE: This setpoint must be enabled and a proper trip level must be

Location Message Line
Messag‘r O 2 7 )l pat oppaar g f —LICTANL
GROUNDO/C TIME
S37 1 DIAUL
GROUNDO/C RELAY
$38 | TRIP
GROUNDO/C ALARM
S3.9 DISABLED
LA
Messagg
GNDO/CALARM
S3.10 | LEVEL1.5XP/U
LA
GNDO/CALARM
S3.11 | DELAYISEC
LA
GNDO/CALARM
S3.12 | RELAYAUX1
LA
S 3.13
GROUNDNST
TRIPSENABLED
GNDHISETINST
TRIPSENABLED
(5754

selected if a pickup level has been selected greater than 100% of
CT (5A tap only). See caution in section "Protection Application
Information.”

Messages S 3.14 t6:3.16 will only appear if ENABLED is selected in message S 3.13.

s34 ¥ GNDHISETTRIP
LEVEL 3.0XP/U
GNDHISETINST

o75] TRIPB.OXPIU

The instantaneous ground current trip level is entered here as a multiple of
the pickup level already chosen in message S 3.5. This feature protects the
feeder from sudden very high ground current. For example, say the ground
pickup level is 50 amps, and a setting of 2 was chosen here. If a ground
current of 100 or more amps lasts for longer than the time delay set in
message S 3.15, then a trip signal will be produced by the 565 Relay. The
range of the ground current protection will be set by the value of the ground
overcurrent pickup level. In addition, the pickup level selects the appropri-
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Location

Message Line

Description
ate Ground Instantaneous Trip Level setpoint.

If a Ground Overcurrent Pickup Level is selected between 5 and 24%,the
range of the ground protection will be from 1 to 8 times pickup. As a result,
the Ground Instantaneous Trip Level setpoint at address 138 ., will
appear. With this setpoint, instantaneous trip levels will be selectable from
1 to 7 times pickup in steps of 0.1. The setpoint message will appear as

above.

If a Ground Overcurrent Pickup Level is selecteddbetween, 25 and 150%,
the range of the ground protection will be from L to20times pickup. As a
result, the Ground Instantaneous Trip Level setpointiat/address 145, will
appear. With this setpoint, instantaneous trip levels will be selectable from
1 to 18 times pickup in steps of 0.1. The setpoint message will appear as
below. (The preceding discussion addresses the Ground Current
Autoranging feature.)

GNDINSTTRIP2
LEVEL3.0X P/U

S 3.15

GNDINST TRIP
DELAYINST

(5754

GNDHISETINST
DELAYINST

S 3.16

GNDHISETTRIP
RELAYTRIP

(5754

GNDHISETINST
RELAYTRIP&AUX1

An intentional delay on the ground instantaneous trip is entered here, in
the range of 0 to 40 cy¢les, insteps of 1 cycle. This prevents nuisance trips
due to momentary Righ“ground currents. Should the condition persist
beyond the timed peried the trip will occur. If 0 is selected, the message will
display INST and*there“will be no intentional delay on the trip. There is,
however, a 1 cy€ delaywhich is necessary for the 565 relay to react to the
fault congitiof If any @ther value is entered within the above range, the trip
will ocelir in the above reaction time plus the entered value.

Definitey, Time, characteristics can be implemented by using the ground
instantaneeus trip and the appropriate time delays. For example, the
graundfinstantaneous trip can be enabled and a delay between 0-40
cycles programmed. This effectively will simulate a Definite Time curve.

This|message allows the user to select the relay which the trip signal
generated in message S 3.14, will activate.

Messages S 3.17 to S 3.24 are specific to the 575 only. The remaining messages beginning with S 3.25 are for both the 565/

575.

S 3.17

GNDAUTOBLKINST
HISET DISABLED

This setpoint allows the user to enable or disable the ground autoblock
hiset feature.

Message S 3.18 will only appear if ENABLED is selected in message S 3.17.

S 3.18

GNBAUTOBLKHISET
AETERRECL.#4
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The GND HISET TRIP will be blocked after the selected reclosure shot.
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Location Message Line Description

S 3.19 Set to ENABLED to enable loset ground element.
GNDLOSETINST 9

TRIPS ENABLED

Messages S 3.20 to S 3.24 will only appear if ENABLED is selected in message S 3.19.

S 3.20 Same as GND HISET INST TRIP feature.
GNDLOSETINST Range: 1.0-7.0, increments of 0.5.

TRIP2.0XP/U

S3.21 Same as GND HISET INST TRIP DELAY.
GNDLOSETINST Range: 0-40 cycles.
DELAY INST

S 3.22 GNDLOSETINST tSriT)I_eCt the desired output conta€t(s) to*activate on a GND LOSET INST
RELAY TRIP&AUX1

S 3.23 This setpoint allowsithe,user'to enable or disable the ground autoblock
GNDAUTOBLKINST loset feature.

LOSET DISABLED

Message S 3.24 will only appear if ENABLED is selected in me§sage S'3.23.

S 3.24 The G/E.LOSEI INST TRIP will be blocked after the selected reclosure
GNDAUTOBLKLOSET shot.

AFTERRECL.#4

Messages S 3.25 and 3.26 will only appear if @USTOM CURVE1 was selected in message S 3.6.

S 3.25 The'trip time for the first breakpoint of the programmable curve for ground

L TRIP T”V"E (SEC) current protection is entered here. The breakpoints are multiples of the
A 1.03 xPU= 1.0 pickup current.

The remainder of the messages in this,sectien are identical to those in the phase current programmable curve setup. Follow
all the same steps until message S 8.18appears. When the time for this multiple of pickup is entered and stored, pressing the
PAGE key will cause the display 4o"meave to the next page of setpoints mode.

NOTE: When the overload is@réaterithan eight times pickup, the 575 will cause a Ground Timed Overcurrent Trip in the time
programmed for an eight times overload. This is regardless of how the Custom Curve is programmed for overloads greater
than eight times pickup.

S 3.26 The trip time for the last breakpoint, a current of 20 times the pickup level
TRIP TIME (SEC) is entered here.
L, 2000 xPUs 1.0
S 3.27 The last line of page 3, setpoints. Press the PAGE key to view page 4.
GROWNDCURRENT e ot pagd po! ytoview pag
ENDOFPAGE
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Location

S41

S4.2

S43

S44

Message Line

SETPOINTS
CONFIGURATION

SET hh:mm:ss
TIME13:33:10

SET mm/dd/yy
DATEAUGO04,1992

RESETBLOCKED
DISABLED

BLQCKINSTTRIPS
DISABLED

BLOCKTIMEDO/C
TRIPSDISABLED

Description

The setpoints page 4 header. In this page, switch and relay charactefistics
are set up to suit the particular application. These switch inputs, are
provided on the 565 Relay back panel to accept external signals*“for
customer use. The use of switches 1 to 8 is user definable. External
switches can have either normally open (N.O) or normally closed, (N.C)
contacts. A normally open switch will have its contacts in the open’(non-
conducting) state under inactive conditions. Similarly, @ normally closed
switch will have its contacts closed (conducting) ingthe ina€tive state. This
information must be given to the 565 Relay if it is to usejthesesinputs. Other
features such as the time and date are also setup®@n, thisypage.

The current time must be entered here in theyfollowing format:
Hour:Minute:Second

For example if the time is 33 minutes ‘and 10 seconds past one in the
afternoon, it would be entered ast

13:33:10

This time setting will not, bewlost if power supply to the 565 Relay is
interrupted, becauselaJithium battery maintains the real time clock.

The current date must be entered in this message. The Relay will use this
to keep a record of. when trips occurred. The date setting is laid out in the
following form:

Month:Day:Year

For €xample, if the date is the 4th of August 1992 then the following data
would beyentered:

08:04:92

Thisimessage allows the user to assign an external switch to the reset
leckout function. This function assignment means that when the appropri-
ate switch is active, it will stop a reset from occurring. This function can be
used to provide an “interlock”. For example, it could be used to prevent a
breaker closure after a trip without permission from a remote source.

Select the intended switch for the function, using the NEXT CHOICE key.
The switch choices are:

1) DISABLED 6) SW.5

2) SW.1 7) SW.6
3) SW.2 8) SW.7
4) SW.3 9) SW.8
5) SW.4

The complete list of function/switch setpoints is shown as follows:
This setpoint will stop an instantaneous trip from occurring when the

switch is active.

If a switch is assigned this function it will stop all timed overcurrent trips
when the switch is active.
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Message Line

S47

BLOCKGNDTRIPS
DISABLED

S48
L

A

DEFINITETIME  #1
ALARMDISABLED

Description

If this function is assigned, all ground tripping is blocked fof the length of
time the external switch is active.

This function will assign a time delayed alarm to the selected switch. The
switch will then have to be held active for the programmed delay time
before an alarm occurs.

Message S 4.9 and S 4.10 will only appear if the Definite Time function in message S 4.8 is assignedfto a switch.

S49

DEFINITETIME  #1
DELAY 1SEC

DEFINITETIME  #1
RELAYAUX2

S 4.11
L

A

DEFINITETIME  #2
ALARMDISABLED

This message asks for any time delay ngeded on the operation of the
switch. This means that if one of thegnternalselays is to be energized by
this switch it will only be energized if the'switch is activated for the assigned
time. The range for this setpoint is"fyto 255 seconds, in steps of 1 second.

The switch being configuredg€an bejused to activate one of the internal
relays in the 565 Relay. This meéssage is asking you to select the relay or
relays which the definite time function will activate. There are two relays to
which the signal can, be’sént/icalled Aux.1 and 2. See Relay selection
section for details ofyhow tomake this selection.

This function will assignia time delayed alarm to the selected switch. The
switch will then have to be held active for the programmed delay time
before an aldrmyeccurs.

Messages S 4.12 and S 4.13 will only appeatr if the Definiteglimeyfunction in message S 4.11 is assigned to a switch.

S 412

DEFINITETIME  #2
DELAY1SEC

DEFINITETIME  #2
RELAY AUX2

EXTERNALTRIP #1
DISABLED

5750

EXTERNALTRIP
DISABLED

Enter thelamount of time the above switch must be active before an alarm
will accur:

Enter’which output relay will activate when the above alarm occurs.

If this function is assigned to a switch then it will cause the input to act as
an external trip for the feeder breaker. External trip devices are called “3T”
devices.

Messages S 4.154@nd S)4.16 will appear only if the External Trip function in message S 4.14 is assigned to a switch.

S 4.15
L

A

EXTERNALTRIP #1
REKAY #TRIP&AUX1

&se

EXTERNALTRIP
RERAY TRIP&AUX1

Enter which output relay will activate when the above trip occurs.

5-23



SETPOINTS MODE - CONFIGURATION

MULTILIN

Location

Message Line

Description

The following are messages specific to the 565, messages specific to the 575 will be indicated as required.

S 4.16

Message S 4.18 and S 4.19 will appear only

S 4.18

Message S 4.21 and S 4.22 will appear only

S4.21

EXTERNALTRIP #1
DELAY 0CYC

EXTERNALTRIP #2
DISABLED

EXTERNALTRIP #2
RELAY TRIP&AUX1

EXTERNALTRIP #2
DELAY 0CYC

EXTERNALTRIP #3
DISABLED

EXTERNALTRIP #3
RELAY TRIP&AUX1

EXTERNALTRIP #3
DELAY 0CYC

EXTERNALTRIP #4
DISABLED

This message asks for any time delay needed on the operation of‘the
switch. This means that if one of the internal relays is to be energized by
this switch it will only be energized if the switch is activated for the assigned
time. The range for this setpoint is O (Inst.) to 60 cycles, in steps of 1'cycle.

If this function is assigned to a switch then it will cause'thé'input to act as
an external trip for the feeder breaker.

if the External Trip function in message S 4.17 is assigned to a switch.

Enter which output relay will activate when‘the above trip occurs.

This message asks for any timefdelay, needed on the operation of the
switch. This means that if oge,of the intérnal relays is to be energized by
this switch it will only be energized,if the'switch is activated for the assigned
time. The range for this setpointiis 0%inst.) to 60 cycles, in steps of 1 cycle.

If this function is assigned t@ya switch then it will cause the input to act as
an external trip for the feeder breaker.

if the External Trip fufictiomyin message S 4.20 is assigned to a switch.

Enter which qutputirelay will activate when the above trip occurs.

This"message asks for any time delay needed on the operation of the
switch:. This means that if one of the internal relays is to be energized by
this switch it will only be energized if the switch is activated for the assigned
timetirhe range for this setpoint is O (Inst.) to 60 cycles, in steps of 1 cycle.

If this function is assigned to a switch then it will cause the input to act as
an external trip for the feeder breaker.

Messages S 4.24 and S 4.25 will appear ofly if the External Trip function in message S 4.23 is assigned to a switch.

S 4.24
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EXTERNALTRIP, #4
RELAY TRIP&AUXL

EXTERNAKIRIP™ #4

DELAY 0CYC
CURVEADJUSTMENT
DISABLED

Enter which output relay will activate when the above trip occurs.

This message asks for any time delay needed on the operation of the
switch. This means that if one of the internal relays is to be energized by
this switch it will only be energized if the switch is activated for the assigned
time. The range for this setpoint is O (Inst.) to 60 cycles, in steps of 1 cycle.

If an external switch is assigned this function then the timed overcurrent
curve in use will not start to time out until the current is above pickup by
10%. Essentially, the bottom part of the curve that falls between 100 and
110% disappears, yet the time to trip above this level would remain the
same.
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The following messages pertain to the 575.

S 4.16

Message Line

RECLOSABLETRIP
DISABLED

Description

This function will provide an instantaneous trip that will allow the*reclosing
scheme to initiate/continue through the reclosure.

Message S 4.17 will appear only if the Reclosable Trip function in message S 4.16 is assigned tofa switch.

S 4.17

S 4.18

RECLOSABLETRIP
RELAY TRIP&AUX1

PROGRAMMABLETRIP
DISABLED

Enter which output relay will activate when the abeve trip occurs.

This function will provide an instantaneous trip that will or will not allow the
reclosing scheme to initiate/contintg, depending on setpoint S 4.20.

Messages S 4.19 and S 4.20 will only appear if the Programmable Trip function infmessage S 4.18 is assigned to a switch.

S 4.19

S 4.20

S4.21

S 4.22

S 4.23

S 4.24

S 4.25

(565/575)

S 4.26

(565/575)

PROGRAMMABLETRIP
RELAYTRIP&AUX1

PROGRAMMABLETRIP
TYPENON-RECLS

CURVEADJUSTMENT
DISABLED

ALTERNATEPHASE
CURVEDISABLED

ALTERNATEGRQUNR
CURVEDISABLED

AUTO-RECEROSURE
BLOCK DISABLED

EXTERNALRESET
DISABLED

SW.1 CONTACT:
NORMALLYOPEN

Enter which outputelay(s)(will activate when the above trip occurs.

This setpoint,allows, you to define this function to allow the reclosing
scheme to ipitiate/continue or go straight to lockout.

If an extermal, switch is assigned this function then the timed overcurrent
curve in gse will not start to time out until the current is above pickup by
10%. Essentially, the bottom part of the curve that falls between 100 and
110% disappears, yet the time to trip above this level would remain the
same.

This function will switch the phase overcurrent curve to an alternative
programmed curve after the specified autoreclosure shot if the assigned
switch is active. Curve 1 is restored once autoreclosure reaches lockout or
the scheme resets. This curve changeover will occur automatically if phase
curve change is enabled in message S 13.2.

This function is the same as described above except it acts upon the

gl’OUﬂd overcurrent curve.

When active, all reclosures are blocked.

This input operates just as the front RESET key would operate.

This message allows the contact sense of the selected switch to be
entered into the 565 Relay’s memory. Determine whether the switch is
normally open or normally closed from the manufacturer’'s data or system
wiring diagram.

When switch 1 contact sense has been assigned, message S 4.28 will
repeat for switches 2 through 8.
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Location Message Line Description
S 4.27 TRIP RELAY This display indicates that the Trip relay is ready to have its mode of
operation set up. This controls whether the relay will operate in a pulsed or
PULSED latched mode, as follows:
(565)
AUXIRELAY Pulsed Operation
(575) PULSED If pulsed operation is selected, the Trip relay is energized and the pulse
timer is initiated upon a trip declaration. If the fault currentdrops below pick
up before the pulse timer expires, this is taken as amyindieation that the
breaker has opened successfully. In this case, the®Tsip refay will become
de-energized when the pulse time does expire. Noté that this pulse time,
which is programmed in message S4.30, willgbe the minimum amount of
time that the Trip relay will remain energized. @n the other hand, if the
pulse timer expires before the fault current'dsops below pick up, the relay
will remain energized. When the fault cuffent eventually drops below pick
up, the 565 seal-in timer is initiated. After thisi2.5 - 3.5 cycle seal-in delay
elapses, the Trip relay de-energizes.

NOTE: The 565 relays are et desighed to regularly break inductive
current. Pulsed relayibecomes latched to act as the seal-in
contact as used,in electromechanical relays.

| CONDITION OUTPUT TRIP RELAY FACEPLATE TRIP EED MODBUS READ EXCEPTION STATUS
NO TRIP DE-ENERGIZED OFF 00H
TRIPPED ENERGIZED ON 88H
(Current > P/U)
TRIPPED DE-ENERGIZED FLASHING 08H
(Current < P/U)
KEYPAD RESET DE-ENERGIZED OFF 00H

Latched Operation

If latehed operation is chosen for the Trip relay, it will energize when a trip
occurs. Pressing the RESET key on the front panel will unlatch the Trip
relay only if the current is below the programmed trip level. This may be
convenient if the relay is being used to annunciate a fault condition.

| CONDITION OUTPUT TRIP RELAY FACEPLATE TRIP LED MODBUS READ EXCEPTION STATUS
NO TRIP DE-ENERGIZED OFF O00H
TRIPPED ENERGIZED ON 88H
(Current > Trip Level)
TRIPPED ENERGIZED ON 88H
(Current < Trip Level)
KEYPAD RESET DE-ENERGIZED OFF O00H

Message S 4.28will only appear if pulsed operation is assigned to the Trip relay.

S 4.28

(565)

TRIPy RELAY PULSE
TIMEO.6SEC
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This message allows the user to set the length of the pulse for the Trip relay
when selected for pulse operation. The pulse time controls the minimum
length of time that the relay will be energized. The range of values for this
setpoint is 0.1 to 0.6 seconds in steps of 0.1 seconds.

NOTE: The 565 Trip relay does not look at the status of the 52a/52b
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Location Message Line Description

contacts.

Message S 4.29 will only appear if pulsed operation is assigned to the Aux. 1 relay.

S 4.29 This message allows the user to set the length of the pulse for the Trip relay
AUX1 RELAY PULSE when selected for pulse operation. The pulse time controls the minimum
(575) TIMEO.1SEC length of time that the relay will be energized. Fhe range of values for this

setpointis 0.1 to 0.6 seconds in steps of 04l secends./Aux. 1 will act as Trip
Annunciate with Trip & Aux. 1 acting together when a trip function is
programmed to Trip & Aux. 1.

S 4.30 As with the Aux. 1 relay, this setpointallows the mode of operation for the

AUXZ2RELAY Aux. 2 relay to be selected. The available modes are pulsed, latched or

(575) UNLATCHED unlatched.

S 431 This setpoint allows the usergo seleehthe mode of operation for the Aux 1
AUXIRELAY relay. The available modes.are ‘pulsed, latched, or unlatched. If the Aux 1
(565) UNLATCHED relay is programmed as pulsedy.only trip conditions should be assigned to
it. When programmed.in this pulsed mode, Aux 1 is intended to be used as
a trip follower. Alarmiconditions assigned to a pulsed Aux 1 will only reset
if the breaker is open:

Pulsed Opetation

If pulsed operation‘is selected, the Aux 1 relay is energized and the pulse
timer is_dnitiated upon a trip/alarm declaration. In order for the 565 to
determine/that the breaker has opened successfully, two conditions must
besmet: First/the fault current must be below pick up. Secondly, either the
b2aeontaét must be detected as open or the 52b contact must be
detécted as closed. When this happens before the pulse timer expires, the
Aux 1 relay will become de-energized when the pulse time does expire.
Note‘that this pulse time which is programmed in message S4.32 will be
thedminimum amount of time that the trip relay will remain energized. On
the other hand, if the pulse timer expires before the fault current drops
below pick up and the 52a/52b contacts respond, the relay will remain
energized. When these two conditions eventually occur, the 565 seal-in
timer is initiated. After this 2.5 - 3.5 cycle seal-in delay elapses, the Aux 1
relay de-energizes.

OUTPUT AUX. 1 FACEPLATE MODBUS READ EXCEPTION
RELAY AUX.1LED STATUS

NO TRIP DE-ENERGIZED OFF OOH

TRIPRED ENERGIZED ON 44H
(Current > R/U)

TRIPPED DE-ENERGIZED FLASHING 04H
(Cureent’< P/W)
(Brkri©pen)

KEYPAD RESET DE-ENERGIZED OFF O0OH

CONDITION
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OUTPUT FACEPLATE MODBUS READ EXCEPTI
CONDITION AUX. 1 RELAY AUX. 1 LED STATUS Q
NO ALARM DE-ENERGIZED OFF 00H
ALARM PULSES ON 40H
(Alarm Level < Curr. < P/U)
(Brkr. Open)
ALARM ENERGIZED OFF 40H
(Curr. > Alarm & P/U Level)
ALARM DE-ENERGIZED OFF O00H
(Curr. < Alarm & P/U Level)
(Brkr. Open)
KEYPAD RESET DE-ENERGIZED OFF 00H
Latched

If latched operation is chosenifor the Aux 1 relay, it will energize when a
trip/alarm occurs. Pressing the,RESET key on the front panel will unlatch
the Aux 1 relay only if ghegfaultteurrent is below the trip/alarm level. This
may be convenient if the relay is'being used to annunciate a fault condition.
When programmed as'latchedy, the Aux 1 relay does not look at the 52a/
52b contacts.

CONDITION OUTPUT AUX. 1 vATE MODBUS READ EXCEPTION
RELAY 1LED STATUS
NO TRIP DE-ENERGIZED OFF OOH
TRIPPED ENERGIZED ON 44H
(Current > Trip Level)
TRIPPED ENERGIZED ON 44H
(Current < Trip Level)
KEYPAD RESET DE-ENERGIZED OFF OOH
CONDITION T AB(. 1 FACEPLATE MODBUS READ EXCEPTION
Y AUX. 1 LED STATUS
NO ALARM DE-ENERGIZED OFF O00H
ALARM ENERGIZED ON 40H
(Current > Alarm Level)
ALARM ENERGIZED ON 40H
(Current < Alarm level)
KEYPAD RESET, DE-ENERGIZED OFF OOH
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Unlatched

If unlatched operation is selected, the Aux 1 relay becomes energized
upon declaration of a fault/ alarm condition. When current drops below the
alarm/trip level, the relay will de-energize. When programmed as un-
latched, the Aux 1 relay does not look at the 52a/52b contacts.
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OUTPUT AUX. 1 FACEPLATE MODBUS READ EXCEPTION
CONDITION RELAY AUX. 1 LED STATUS
NO TRIP DE-ENERGIZED OFF 00H
TRIPPED ENERGIZED ON 44H
(Current > Trip Level)
TRIPPED DE-ENERGIZED FLASHING 04H
(Current < Trip Level)
KEYPAD RESET DE-ENERGIZED OFF 00H
OUTPUT AUX. 1 FACEPLATE M®DBUS READ EXCEPTION
CONDITION RELAY AUX. 1 LED STATUS
NO ALARM DE-ENERGIZED OFF O0OH
ALARM ENERGIZED ON 40H
(Current > Alarm Level)
ALARM DE-ENERGIZED OFE O0H
(Current < Alarm Level)
KEYPAD RESET DE-ENERGIZED OFF OOH

Message S4.32 will only appear if pulsed operation is assigned. to the?Aux 1 relay.

S 4.32

(565)

AUX1 RELAY PULSE
TIMEO.6SEC

This méssage, allows the user to set the length of the pulse for the Aux 1
relay when selected for pulse operation. The pulse time controls the
minimum*“length of time that the relay will be energized. The range of
valyes for this setpoint is 0.1 to 0.6 seconds in steps of 0.1 seconds.

Message S4.33 will only appear if pulsed operationyis assigned to the Aux . 2 relay.

5433 I AUX2 RELAY PULSE
15| TIMEO.6SEC
S 4.34
AUX2RELAY
UNLATCHED

As with the Aux. 1 relay, this message allows the user to set the length of
the pulse for the Aux. 2 relay.

This setpoint allows the user to select the mode of operation for the Aux 2
relay. The available modes are pulsed, latched or unlatched. The Aux 2
relay does not look at the 52a/52b contacts. If the Aux 2 relay is
programmed as pulsed, only alarm conditions should be assigned to

it.

Pulsed Operation

If pulsed operation is selected and a fault condition develops, the Aux 2
relay is energized and de-energized repeatedly. The rate at which the Aux
2 relay toggles is determined by the Aux 2 relay pulse timer setpoint S 4.34.
Only when the fault current drops below pick up will Aux 2 relay stop
pulsating.
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OUTPUT FACEPLATE MODBUS READ EXCEPTION
CONDITION AUX. 2 RELAY AUX. 2 LED STATUS
NO TRIP DE-ENERGIZED OFF O0H
TRIPPED PULSES ON 22H
(Current > P/U)
TRIPPED DE-ENERGIZED FLASHING 02H
(Current < P/U)
KEYPAD RESET DE-ENERGIZED OFF O0H
OUTPUT FACEPLATE M@BPBUSIREAD EXCEPTION
CONDITION AUX. 2 RELAY AUX. 2 LED STATUS
NO ALARM DE-ENERGIZED OFF O0H
ALARM PULSES ON 20H
(Current > Alarm Level)
ALARM DE-ENERGIZED OFF 00H
(Current < Alarm Level)
KEYPAD RESET DE-ENERGIZED OFF OOH

Latched

If latched operationisiehosen for the Aux 2 relay, it will energize when a trip
occurs. Pressing the RESET key on the front panel will unlatch the Aux 2
relay only if the fault®€urrent is below pick up. This may be convenient if the

relay istbeing used to annunciate a fault condition.

OUTPUT FACEPLATE MODBUS READ EXCEPTION
CONDITION AUX. 2 RELAY AUX. 2 LED STATUS
NO TRIP DE-ENERGIZED OFF 00H
TRIPPED ENERGIZED ON 22H
(Current > Trip Level)
TRIPPED ENERGIZED ON 22H
(Current < Trip Level)
KEYPAD RESET DE-ENERGIZED OFF OOH
CONDITION OUTPUT FACEPLATE MODBUS READ EXCEPTION
AUX. 2 RELAY AUX. 2 LED STATUS
NO ALARM DE-ENERGIZED OFF 00H
ALARM ENERGIZED ON 20H
(Current > AlarmLievel)
ALARM ENERGIZED ON 20H
(Current < Alarm Level)
KEYRAD RESET DE-ENERGIZED OFF 00H

Unlatched

If unlatched operation is selected, the Aux 2 relay becomes energized
upon declaration of a fault condition. When current drops below pick up,
the relay will de-energize.

5-30



MULTILIN

SETPOINTS MODE - CONFIGURATION

Location Message Line Description
OUTPUT AUX. 1 FACEPLATE MODBUS READ EXGERTION
CONDITION RELAY AUX. 1 LED STATUS
NO TRIP DE-ENERGIZED OFF OOH
TRIPPED ENERGIZED ON 22H
(Current > Trip Level)
TRIPPED DE-ENERGIZED FLASHING 02H
(Current < Trip Level)
KEYPAD RESET DE-ENERGIZED OFF OOH
OUTPUT AUX. 1 FACEPLATE MODBUS READ EXCEPTION
SOl POl RELAY AUX. 1 LED STATUS
NO ALARM DE-ENERGIZED OFF O00H
ALARM ENERGIZED ON 20H
(Current > Alarm Level)
ALARM DE-ENERGIZED OFF OOH
(Current < Alarm Level)
KEYPAD RESET DE-ENERGIZED OFF OOH

Message S4.34 will only appear if pulsed operation is assignedte,the Aux 2 relay.

S 4.35

AUX2 RELAY PULSE

This, mesSage allows the user to set the length of the pulse for the Aux 2
relay)when”selected for pulse operation. The pulse time controls the

TIMEO.6SEC minimum length of time that the relay will be energized. The range of
values for this setpoint is 0.1 to 0.6 seconds in steps of 0.1 seconds.
Note: The Auxiliary 3 relay is failsafe and designed to operate in an
unlatched mode on ly. It is not programmable.
OUTPUT FACEPLATE MODBUS READ EXCEPTION
CONDITION AUX"3 RELAY AUX. 3 LED STATUS
NO ALARM ENERGIZED OFF 00H
ALARM DE-ENERGIZED ON 10H
(Open Trip Caoil)
ALARM ENERGIZED OFF O00H
(Closed Trip Caoil)
KEYPAD RESET: ENERGIZED OFF 00H

S 4.36

S 4387

(565)

BREAKERRESPONSE
DELAYIMS

BREAKERDISCREP.
DISABLED

This setpoint allows the user to enter the actual delay between the time
when the trip contact closure is sent to the breaker and the opening of the
breaker contacts. After the time delay specified, the 565/575 will begin to
accumulate the KA? value of the breaker interruption. Determine this
quantity from the breaker manufacturer's data of breaker opening time.
The range of values which may be entered is 1 to 167 mS.

This message asks if you want the Breaker Discrepancy Alarm ENABLED
or DISABLED (Aux4). This feature monitors the 52a and 52b breaker
auxiliary contact and gives an alarm indication in two possible situations:

a) The TRIP relay was activated but the breaker remained closed.
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Message S 4.38 will only appear if enable is

S 4.38

S 4.39

S 4.40

Message Line

OPTION NOT
AVAILABLE

BREAKERDISCREP.
DELAY1000mS

TRIP COIL SUPER-
VISIONDISABLED

OPTION NOT
AVAILABLE

ACCUMULATEDXA
ALARMDISABLED

Description
b) The CLOSE relay was activated but the breaker remained opery

A breaker discrepancy causes the reclosure scheme to immediately
lockout.

This message appears if ENABLED is selected in S 4.36 but the 565 does
not have the option card installed.

selected and stored in message S 4.36.

This setpoint defines the amount of time thatythe breaker has to clear a
fault. If the 52b contact does not respond after this time, a Breaker
Discrepancy Alarm occurs and Aux 4 outpubis activated.

This feature allows a small current &0 flow<through the trip coil of the
breaker to ensure it is continuous and the,breaker will trip when called to
do so. The function is only active whentthe breaker is closed. If the current
flow is less than 0.8 mA, theifailsafe’Aux 3 relay will de-energize.

This message appears if ENABLEDIis selected in S 4.39 but the 565 does

not have the option cardiinstalied.

This message asksyif you ‘want the accumulated KA? alarm enabled or
disabled.

Messages S 4.40 and 4.41 will only appear if enable is selected and'stored in message S 4.39.

S4.41

S 4.42

S 4.43

S 4.44
S 4.45

LA (575)
S 4.45
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ACCUMULATEDXA
ALARMS5000

KA ALARMRELAY
AUX1

EVENTRECORDING:
ENABLED

OPTION,NOT
AVAILABLE

EVENTPRINTING:
OFFLINE

CQLD LOAD P/U
BLOCKLOSET

CeLD LOAD P/U
DELAYO0.0SEC

The‘@aecumulated KA? alarm level is entered here in the range of 5000 to
100000%in, steps of 10. This accumulated value gives an indication of
breaker, pole wear and the alarm can be used to indicate when an
inspegction¥should occur.

Thisimessage allows the user to select the relay which the alarm signal
generated in message S 4.39 will activate.

This message allows the user to enable/disable the built in event recorder.
The event recorder in the 575 will also recognize all events associated with
autoreclosure. These include: trips, reclosures, alarms and lockout.

This message appears if ENABLED is selected in S 4.43 but the 565 does
not have the option card installed.

This message allows users to choose whether to print events as they
occur or not. If ONLINE is selected, each event is printed as it occurs.

This setpoint allows the user to select whether LOWSET, HIGHSET, or
BOTH types of instantaneous trips should be blocked after a manual
breaker close.

The time period after a manual breaker closure for which instantaneous
phase and ground trips will be blocked is entered here. The range is 0 to 10
seconds in steps of 0.1 seconds. Entering a value of 0.0 disables this
feature.



=
@@ MULTILIN SETPOINTS MODE - CONFIGURAT

Location Message Line Description

S 4.46 . This message allows the user to enable or disable the Mete@sducer
MTMCOMM.: Module (MTM) communications. ** Available only with Opti rd **
ENABLED

S 4.47 CONFIGURATION The last line of page 4, setpoints. Press the PAGE key to%ew page 5.
ENDOFPAGE
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Location

S51

Message Line

SETPOINTS
ANALOGINPUT

ANALOGINPUT:
DISABLED

Description
The setpoints page 5 header. This page allows the setpoints related £0 the

analog input to be entered.

This message allows the user to enable or disable the analog, input
function.

Only message S 5.17 will appear if DISABLED is selected in message 5.2.

S$53
L

A

EDIT ANALOG
INPUTTITLE?NO

This setpoint allows the user to enter any name of up to' 16 characters, for
the analog input. This name will then appear in‘the relevant displays. Use
the NEXT CHOICE key to select YES and stoge this, if you intend to assign
a name to the analog input.

If YES is selected in message S 5.3, a brief description on how to store titles is displayed followed by message S 5.4.

S5.4
L

A

S55

USERTITLE

EDIT ANALOG
INPUTUNITS?NO

The display shows that the65 Relay is ready to have the analog input
name assigned. Press the LINEyUP“er LINE DOWN key to display each
letter of the alphabet, one at attimeyWhen the desired letter is displayed,
press the NEXT CHOICE "keyato, move the cursor to the next position.
Repeat the same protedureyfor each additional letter of the title. Once the
complete title is displayed, press the STORE key to save it in the 565
memory. After the STORE key has been pressed, the screen will return to
message S 5.3.

This setpoint,allows the user to enter any name of up to 8 characters, for
the analdg input unit. This name will then appear in the relevant displays.
Use theyNEXT CHOICE key to select YES and store this, if you intend to
assign,a name to the analog input units.

If YES is selected in message S 5.5 a brief descriptiog*omhowato store units is displayed followed by message S 5.6.

S56

5-34

UNITS

MINCURR SCALE
VALUE4.00

Wihis display appears when the 565 Relay is ready to have the analog input
unithame assigned. Enter the required unit name, such as “DEG C” on the
left.hand side of the display, as described in message S 5.4. When the last
character is displayed, press the STORE key to return to message S 5.5.

The 565 Relay has the ability to accept an analog input signal in the range
of 4-20 mA and this display asks for the scale factor which you intend to
use for the minimum analog input.

The quantity being monitored might be the temperature of a transformer
on the feeder. This input can be used to initiate alarms if it exceeds safe
levels. A scale factor can be chosen to change the displayed value from
milliamps to degrees centigrade. The use of the minimum scale factor is
shown by the following example. The 565 Relay logic is configured so that
the value which you will see displayed when the analog signal is 4 mA will
be the scale factor minimum value. Refer to the manufacturer’s instruc-
tions for the monitor or device to determine the temperature (or other
quantity) corresponding to its 4 mA output.

If this value is 50 degrees centigrade, for example, then set the minimum
scale factor at 50. Now when a 4 mA input is presented to the 565 Relay it
will display 50 indicating a temperature, which is more useful than a
milliamp reading.

The range of possible values for the minimum scale factor is 0 to 1023 in



MULTILIN

SETPOINTS MODE - ANALOG INPUT

Location

S58

S$5.9
L

A

Message Line

MAXCURR SCALE
VALUE:20.00

ANALOGINPUT
TRIPDISABLED

Description

steps of 0.01. When the minimum scale factor has been setfpress, STORE
to place the value in the 565 memory.

This display asks for the scale factor which you intend to use for the
maximum analog input. In a similar way to the minimum scale factor, the
maximum scale factor is used to set the value which will be displayed when
the analog signal into the relay is 20 mA. Againgrefer.to the manufacturer’s
instructions for the monitor or device whichyyouiintend to use to determine
the magnitude of the temperature (or other quantity) corresponding to its
20 mA output. Set the maximum scale valiigyto this figure. Now, when a 20
mA input is presented to the 565 Relay/it will display this figure, indicating
a temperature for example, ratherghan(la A reading. The range of
possible values for the maximum scalefactor is 0 to 1023 in steps of 0.01.

Once the minimum and maximumscale®factors are set the 565 Relay logic
will ensure that all milliampgVvaluesybetween these two will be linearly
displayed.

This message allowis, the’user to enable or disable analog input trips.

Messages S 5.10 to 5.12 will only appear if ENABLED is selected in‘message S 5.9

S 5.10

ANALOGIN TRIP
16.00 UNITS

ANALOGIN TRIP
DELAY1SEC

ANALOGIN TRIP
RELAY TRIP

ANALOGINPUT:
ALARM DISABLED

This line allows the“tuser to specify at what level of the input analog signal
the 565 Relayawill initiate a trip of the feeder breaker. The level must be
entered within_the range of the scaled values, see messages S 5.7 and
58, The gnits displayed here will be those entered in message S 5.6.

The'delay on the feeder breaker trip caused by the analog input is entered
here, in the range of 1 to 255 seconds in steps of 1 second. This prevents
nuisance trips due to momentary (normal) high levels. Should the condi-
tiofrpersist beyond the timed period the trip will occur.

This message allows the user to select the relay which the trip signal
generated in message S 5.9, will activate.

This message allows the user to enable or disable analog input alarms.

Messages S 5.14 to 5.16 willfenlyappear if ENABLED is selected in message S 5.13.

S5.14

ANALOG INWALARM
12.00, UNITS

ANALOGIN ALARM
DELAY 1SEC

ANALOGIN ALARM
RELAY AUX1

This line allows the user to specify at what level of input analog signal the
565 Relay will initiate an alarm. The level must be entered within the range
of the scaled values, see messages S 5.7 and 5.8. The units displayed
here will be those entered in message S 5.6.

The delay on the alarm for the analog input is entered here, in the range of
1 to 255 seconds in steps of 1 second. This prevents nuisance alarms due
to momentary (normal) high signals. Should the condition persist beyond
the timed period the alarm will occur.

This message allows the user to select the relay which the alarm signal
generated in message S 5.13, will activate.
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S 5.17 The last line of page 5, setpoints. Press the PAGE key to view pago

ANALOGINPUT
L ENDOF PAGE

A
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SETPOINTS MODE - ANALOG OUTPUT

Location

S6.1

S6.4

$,6.5

Message Line

SETPOINTS
ANALOGOUTPUT

ANALOGOUTPUT
PARAMETER

PHASEACURRENT

ANALOGOUTPUT
RANGE:4-20 mMA

ANALOGOUTPUT
ENDOFPAGE

Description

The setpoints page 6 header. This page allows the setpointsrelatedto the
analog output to be entered.

This message appears for two seconds to indicate that the analog output
parameter can now be specified. The 565 Relay is capable of sending out
any one of 8 actual values as analog quantitiesfrom its Analog Out
terminal on the rear of the unit. This messageisfreplaced by a message
showing the current selection for the analogyoutsparameter. The NEXT
CHOICE key can then be used to select thédesired analog out parameter.
These parameters are the 3 phase currents;the 3 phase voltages, the
ground current, and the feeder frequency.

If external analog select is storedithe analog output parameter will be
chosen by an external device gtigh as“a programmable controller via the
565 rear. The device can reguest apy output by presenting the correct
code at the 4 analog select terminals (A,B,C,D) on the unit. The outputs
are shown in the figure bélowwith ON for logic 1 and OFF for logic 0. “ON”"
indicates a closurghor jumper between the specified terminal and the
switch return. For example an‘input of 1 is at terminals A, and 0 at B and
C and D, the analog out parameter will be Phase B current.

INPUT AT SELECTED
TERMINAL OUTPUT

D C B A

OFE OFF /OFF OFF Phase A current.
OFF OFF OFF ON Phase B current.
OEF OFF ON OFF Phase C current.
OFE OFF ON ON Ground current.
©FF?ON OFF OFF Phase A-X voltage.
OFF ON OFF ON Phase B-X voltage.
OFF ON ON OFF Phase C-X voltage.
OFF ON ON ON Feeder frequency.

The range of the analog output may be selected using this message. Use
the NEXT CHOICE key to select either 4-20 mA or 0-1 mA depending on
the input range of the device to which the analog output is being sent.
Store the selected value. The magnitude of the analog output will then vary
linearly with the magnitude of the selected analog output parameter within
the selected range.

Analog Output Minimum Maximum
Parameter Output Output
1) Currents 0 2 times pickup
(Phase and Ground)
2) Phase Voltages 0 2 times nominal feeder
voltage
3) Frequency 57 Hz 63 Hz (60 cycle feeder)
4) Frequency 47 Hz 53 Hz (50 cycle feeder)

The last line of page 6, setpoints. Press the PAGE key to view page 7.
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Location

S7.1

S7.2

S73

S74

Message Line

SETPOINTS
COMMUNICATIONS

RELAYADDRESS
1

BAUDRATE
2400 BAUD

COMMUNICATIONS
ENDOFPAGE

Description O
The setpoints page 7 header. This page contains setpoints which

ct
how the 565 Relay communicates with other devices. @

This message is used to assign each relay a different address or number
to distinguish it from all other relays being used in a serial communication

link. The range of values which may be entered is 1 to@teps of 1.
This setpoint is used to select the data transfer rate erial’‘communica-
tions via the front Programming Port or the rear u tion Port. Use
NEXT CHOICE key to select either 1200, 2400,/48 9600 BAUD.

The last line of page 7, setpoints. Press th@ y to view page 7.

)
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SETPOINTS MODE - CALIBRATIQN

Location

S81

S82

Before testing, verify that it is safe to do so. (These tests can only be done withgthe feeder breaker open.)

Message Line

SETPOINTS
CALIBRATION MODE

EXERCISERELAY
TRIP

Description

The setpoints page 8 header. This page is used to test the gperation of the
565 switch inputs and output relays. As well, the LCD display contrast can
be adjusted on this page.

This message is used to test the operation of the output relay contacts.

The following choices are available:

1) Trip. 4) Aux. 3. 7). Abig
2) Aux. 1. 5) Aux. 4 (575 only)
3) Aux. 2. 6) Block Tap Changer (675 only)

Select the required relay using the NEXTyCHOICE key. Press the store key
to simulate the presence of a condition that will activate the selected relay.

If the breaker

is closed, the following flash message will be displayed:

S83

S84

S 8.10

Si8.11

BREAKERMUST
BE OPEN

PRESSSTORE
TO ENDTEST...

PRESSRESETTO
RESETRELAY

SWITCH NUMBER1
STATUSOPEN

BREAKEROPEN
STATUSYES

BREAKERCLOSED
STATUSNO

ANALOGSEEFECTA
STATUS OFF

ACCESSJUMPER
STATUS ENABLED

REMOTE/LOCAL43
STATUSLOCAL

RECLOSEENABLED
STATUSYES

This messagefappeass while the activating condition is present. The relay
will be testgd in%the mode of operation assigned to it. For example, a
latched relayywill be energized and will then remain latched. Press the
STOREgkey, to femove the simulated activating condition.

Fhisymessage appears on the display for two seconds to remind the user
that/if a laiched relay has been tested, then the reset key must now be
pressed to return the relay to its inactive state.

This message allows each of the external switches to have its status
checked. Use the LINE DOWN key to display each of the switches. The
status of each switch, either OPEN or CLOSED will appear in the mes-
sage.

This message allows the breaker open external contacts to have their

status checked.

This message allows the breaker closed external contacts to have their
status checked.

This message allows each of the analog select switches to have its status
checked. Use the LINE DOWN key to display each of the switches. The
status of each switch, either ON or OFF, will appear in the messages.

This message indicates the status of the access jumper. ENABLED
indicates jumper installed. DISABLED indicates jumper not installed.

This message indicates the status of the internal hardware relay which
enables or disables the reclosing scheme.
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Location

S 8.12

S 8.13

S 8.14

S 8.15

S 8.16

5-40

Message Line

RECLOSEDISABLED
STATUSNO

LCDDISPLAY
CONTRAST5

58E271B.000
MAR28,1994

SERVICEUSEONLY
COoDB

CALIBRATION MODE
ENDOF PAGE

Description

This message indicates the status of the internal hardware relay ‘which
enables or disables the reclosing scheme.

This message allows the contrast of the display to be adjusted to suit the
user. The range of adjustment is 0-10.

This is the 565 Relay Firmware revision identifier

This message is used by service personnelfor calibration and service of
the 565 Relay. It is not intended for use py“atherthan MULTILIN personnel.

The last line of page 8, setpoints{Press,the PAGE key to view page 9.
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SETPOINTS MODE -VOLTAGE

Location

S91

Message Line

SETPOINTS
VOLTAGE

Description

The setpoints page 9 header. The 565 Relay can proyide protection
against voltage related faults. In this page the voltage related setpgints are
entered.

Table 6-1 Phase Configuration for Voltage Alarms and Trips

UNDERVOLTAGE UNDERVOLTAGE OVERVOLTAGE
VT CONNECTION TRIP ALARM OVERVOLTAGESGRIP ALARM
WYE ANY TWO ANY SINGLE ANY SINGEE ANY SINGLE
PHASE PHASE PHASE PHASE
TWO MEASURED ONE MEASURED ONE MEASURED ONE MEASURED
OPEN DELTA PHASES PHASE PHASE PHASE
(Vab & Vbc) (Vab OR Vbc) (Vab,ORwbC) (Vab OR Vbc)
S9.2 This message asks for the_typetef voltage transformer sensing which you

VT CONNECTION
WYE

intend to use. There are threepossible systems, as shown in wiring Figure
2.6. The choices fonthe ‘setpoint are:

1. Wye.

2. Open Delta:
3. Delta/Wye
4. None

The Delta/Wyeychoice allows the 565/575 to measure secondary voltages
wired @s Wye and display them as phase to phase quantities on the
primary side of a Delta/Wye connected transformer. Hence, selecting
Delta/Wyetdoes not multiply the result by V3. For example:

@ 2.4 kV:120V PT system (i.e. 120V into the relay), WYE displays 2.4 kV
A-N,"DELTA/WYE displays 2.4 kV A-B, NOT 2.4 kV x V3.

IPPnone is selected, voltage sensing will be disabled.
Refer to your system specifications or one line diagram to determine which

your system is. Use the NEXT CHOICE key to select the appropriate one
and press the STORE Key to save the new value.

Only message S 9.21 will appeanif theyV/'T connection is selected as NONE in message S 9.2.

S9.3

VT NOMINALESEC
VOLTS 220vOLTS

S94

VT PRIMARY VOLTS
1.20kV

S 95

ZERO VOLTS
DETECT ENABLED

The voltage transformer which you are using to sense voltage may operate
at various secondary voltages depending on the sensing system used.

The 565/575 has the ability to be programmed for the desired secondary
rating, which should be the rated secondary voltage stamped on the
transformer’s nameplate. This will be the phase to neutral voltage for aWye
system, or a phase to phase voltage for an Open Delta system. The range
is from 48 to 240 V in steps of 0.1 V.

The primary voltage of the VT which monitors the feeder is entered here.
This is the “nameplate” primary voltage. The voltage transformer primary
rating range is from 0.10 to 69 kV in steps of 0.01 kV.

When enabled, this setpoint allows undervoltage alarms and trips to occur
with the 565/575 reading all phase voltages as zero. For the 565/575, zero
is when the voltage is below 48% of the nominal rating. When disabled, all
phases reading below 48% are considered a normal no voltage condition.
Thus, no alarms or trips will be declared. As always, undervoltage trips
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MULTILIN

Location

S 9.6

Message Line

UNDERVOLTTRIP
DISABLED

Description
only occur when the breaker is detected as closed.

This message allows the undervoltage trip to be enabled or disabled. Fhe
Undervoltage Trip feature will activate when any two line-to-line voltages
stay below the trip setpoint for the selected time delay. NOTE: When an
undervoltage condition is present the reclosure scheme will not iSsue a
close command to the breaker. When the undervoltagé condition is no
longer present, the breaker should be closed manually.

Messages S 9.7 to S 9.9 will only appear if ENABLED is selected in message S 9.6.

S9.7

S9.8

S99

$9.10
L

A

UNDERVOLTTRIP
LEVEL80%VT

UNDERVOLTTRIP
DELAY1.0SEC

UNDERVOLTTRIP
RELAY TRIP&AUX1

UNDERVOLTALARM
DISABLED

The undervoltage trip level is entered here as a (percentage of the VT
rating. Feeder undervoltage protection is necessary because a significant
drop in feeder voltage indicates a system fauilt.

The 565/575 Relay monitors the phase voltages while the breaker is
closed and provides a trip signal if the lewvel drops to the value which you
enter here. The range of possible Settings for the undervoltage setpoint is
50% to 100% of the VT rating ‘infsteps of 1%. Refer to Table 2.1 to
determine how many phases‘must belbelow the trip level to cause a trip for
the VT connection being used:

The delay on the undervoltage trip is entered here, in the range of 0.1 to
25.5 seconds in stepsiof@.1 seconds. This prevents nuisance trips caused
by momentary low veltages‘due to sudden switching of heavy loads on or
off the feeder. Should the,condition persist beyond the timed period the trip
will occur.

This mgssagg allows the user to select the relay which the trip signal
generated infmessage S 9.6 will activate.

This'message allows the undervoltage alarm to be enabled or disabled.

Messages S 9.11 to 9.13 will only appear if ENABRED/Is selected in message S 9.10.

S9.11

S5-42

UNDERVOLTALARM
LEVEL 85 %V[,

UNDERVOLTALARM
DELAYXOSEC

UNDERVOLTALARM
RELAYAUX2

OVERVOLTTRIP
RISABLED

The undervoltage alarm level is entered here as a percentage of the VT
rating. Feeder undervoltage alarms are necessary to warn of impending
voltage related problems. The range of possible settings for the undervolt-
age alarm setpoint is 50% to 100% of the VT rating in steps of 1%. Refer
to Table 2.1 to determine how many phases must be below the alarm level
to cause an alarm for the VT connection being used.

The delay on the undervoltage alarm is entered here, in the range of 0.1 to
25.5 seconds in steps of 0.1 seconds. See message S 9.8 for more
information.

This message allows the user to select the relay which the alarm signal
generated in message S 9.10 will activate.

This message allows the overvoltage trip to be enabled or disabled. The
overvoltage trip feature will activate when any phase voltage stays above
the trip setpoint for the selected time delay. NOTE: When an overvoltage
condition is present the reclosure scheme will not issue a close command
to the breaker. When the overvoltage condition is no longer present, the
breaker should be closed manually.
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Location

Message Line

Description

Messages S 9.15 to 9.17 will only appear if ENABLED is selected in message S 9.14.

S 9.15

S 9.16

S 9.17

$9.18
L

A

OVERVOLTTRIP
LEVEL 120%VT

OVERVOLTTRIP
DELAY1.0SEC

OVERVOLTTRIP
RELAYTRIP

OVERVOLTALARM
DISABLED

The overvoltage trip level is entered here as a percentage of theV/T rating.
The range of possible settings for the overvoltage trip setpoint is 101% to
125% of the VT rating in steps of 1%. The breaker must be closed for
overvoltage trips to be detected. Refer to Table 2.1 to determine how many
phases must be above the trip level to cause aftripfor the VT connection
being used.

The delay on the overvoltage trip is entered here, in the range of 0.1 to
25.5 seconds in steps of 0.1 seconds. This/delay prevents nuisance trips.
Should the condition persist beyond ghe timed period the trip will occur.

This message allows the user to%select the relay which the trip signal

generated in message S 9.14 gwill, activate.

This message allows thefoverwoltage alarm to be enabled or disabled.

Messages S 9.19 to 9.21 will only appear if ENABLED is selectedin message S 9.18.

$9.19
L

A

OVERVOLTALARM
LEVEL115%VT

OVERVOLTALARM
DELAY1.0SEC

OVERVOLTALARM
RELAYAUX1

VOLTAGE
ENDOF PAGE

The overvoliageyalarm level is entered here as a percentage of the VT
rating. The®s65 Relay monitors the phase voltages and provides an alarm
if the level rises, to the level which you enter here. The range of possible
setting$ for‘the overvoltage alarm setpoint is 101% to 125% of the VT
rating in Steps of 1%. Refer to Table 2.1 to determine how many phases
must be above the alarm level to cause an alarm for the VT connection
bejng used.

The delay on the overvoltage alarm is entered here, in the range of 0.1 to
255 seconds in steps of 0.1 seconds. As for the undervoltage delay, this
delay prevents nuisance trips due to momentary high signals. Should the
overvoltage persist beyond the timed period the alarm will occur.

This message allows the user to select the relay which the alarm signal
generated in message S 9.18 will activate.

The last line of page 9, setpoints. Use the PAGE key to view page 10.
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Location

S 10.1

S 10.2

Message Line

SETPOINTS
DEMANDMETERING

AMPS DEMAND
ENABLED

Description

Setpoints page 10 header. In this page are the setpoints which set dp the
demand metering functions.

This message allows the user to enable or disable the Amps Demand
feature. If this feature is disabled, the Peak Amps Demand value will be the
last peak value before the function was disabled. The pgak amps demand
of each phase is obtained by a “sliding window*averaging Jscheme by
which the current (averaged RMS values) is monitoredsat 1 minute
intervals over the chosen demand time window and'storedhiin memory. The
demand time window is user selectable over the range 5220 min.in 1 min.
steps. The peak demand amps is updated only,when the demand window
current average exceeds the previous stored peak value.

The 565/575 also allows the user to seléet and store an alarm level for
peak demand which can be assignedyto an output relay.

Messages S 10.3 to S 10.6 will only appear if ENABLED is selected in message S 10.2:

S 10.3

S 104
L

A

AMPS DEMANDTIME
PERIOD SMIN

AMPS DEMAND
ALARMDISABLED

This message allows the user, toyspeeify Amps Demand time period. The
range of values is 5 to 120 in stepsof1 minute. This value is essentially the
number of RMS currentivaliies used to determine the current demand.
NQOTE: If this setpointyor theyPhase CT Primary Rating are changed, the
Amps Demand functigh'will be‘reset and the Peak Demand values shown
in the Meter Data will be cleared.

This message allowsiusers to enable or disable the alarm function.

Messages S 10.5 and S 10.6 will only appear if ENABLED is'Selected in message S 10.4.

S 10.5

AMPDEMANDALARM
LEVEL100A

AMPDEMANDALARM
RELAYAUX1

Thg"Amps ‘Demand alarm level is specified here. The range of values
allowgd is"10 to 5000 in steps of 5 amps.

This'message allows users to assign Aux.1l and/or Aux.2 relays to the
alarm. When an alarm occurs, the selected relay will be activated.

The following messages will only be displayed if the Metering Transducer Module (MTM) has been enabled in page 4 of
setpoints. Note that these features ofly funetion when an Option Card is installed.

S 10.7

Messages S 10.8 to §31041 willsonly appear

S 10.8

S 10.9

5-44

KW DEMAND
ENABEED

KW DEMANDTIME
PERIOD5MIN

KW'DEMANDALARM
DISABLED

This message allows the user to enable or disable the kW demand feature.
If this feature is disabled the peak kW demand value will be the last peak
value before the feature was disabled.

if ENABLED is selected in message S 10.7.

This message allows the user to specify the time period over which the kW
demand is calculated. The range of values is 5 to 120 minutes in steps of
1 minute. NOTE: If this setpoint or the Phase CT Primary rating are
changed the kW demand function will be reset and the peak kW demand
value shown in the Metering Data will be cleared.

This message allows the user to enable or disable the alarm function.
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Location

Message Line

Description

Messages S 10.10 and S 10.11 will only appear if the Demand KW Alarm feature is enabled in message S 10.9.

S 10.10

S 10.11

S 10.12

KW DEMANDALARM
LEVEL1000 kw

KW DEMANDALARM
RELAYAUX1

KVAR DEMAND
ENABLED

The kW Demand alarm level is specified here. The range is 100°to 65000
kW in steps of 100 kW.

This message allows the user to select the relay which will be activated
when an alarm occurs.

This message allows the user to enafle/oridisable the kVAR demand
feature. If this feature is disabled the Reak kKVAR Demand value will be the
last peak value before the feature was“disabled.

Messages S 10.13 to S 10.16 will only appear if ENABLED is selected in message®s, 10:12.

S 10.13

S 10.14

KVAR DEMANDTIME
PERIOD5MIN

KVAR DEMAND
ALARMDISABLED

This message allows the userto, specify the time period over which the
kVAR demand is calculated: The range of values is 5 to 120 minutes in
steps of 1 minute. NOTE? If this setpoint or the Phase CT Primary rating
are changed the kVARWdemand function will be reset and the peak kVAR
Demand value,shown'in the Metering Data will be cleared.

This messageallows, the user to enable or disable the alarm function.

Messages S 10.15 and S 10.16 will only appear if the DemandikVAR Alarm feature is enabled in message S 10.14.

S 10.15

S 10.16

S 10.17

KVAR DEMANDAL'M
LEVEL 1000 kVAR

KVAR DEMANDAL'M
RELAYAUX1

DEMANDMETERING
ENDOF PAGE

The kVAR'Demand alarm level is specified here. The range is 100 to 65000
kWdin steps of 100 kW.

The user is allowed to select the relay which will be activated when an
alarm occurs.

End of page 10, setpoints. Press the PAGE key to view page 11.
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Location

Message Line

S111

SETPOINTS
MTMMETERING

OPTION NOT
AVAILABLE

Description
The setpoints page 11 header. In this page the MTM related setpoints are,

entered.

This message appears if ENABLED is selected in S 11.1 but the 565 does
not have the option card installed.

The following messages will only be displayed if the Metering Transducer Module (MTM) has been enabledsin page 4 of

setpoints.

S11.2

MTMCOMM.ALARM
DISABLED

This message allows the user to enable or disable the MTM alarm feature.
When enabled, an MTM communications breakdown will activate an
alarm.

A typical communication breakdown isconfusien of whether the source of
the MTM default power is LINE or RT. The default is line, not PT. If PT is
required this must be selected byfusingythe switches on the MTM.

In order for a 565/575 Relaygtoseommunicate with an MTM Plus device
prior to rev. E, the MTM,Plus baud‘tate must be set to 1200.

Message S 11.3 will only appear if ENABLED is selected in message SW.2.2.

S 113

MTMCOMM.ALARM
RELAYAUX2

S114

MTMCT SELECT
COMMON

This message lets ¢he user-assign a relay to be activated by the MTM
communications alarm:

When the MTM is‘€éénnected, the same CTs can be used (COMMON) or
anothery(SEPARATE) set of CTs are used.

Message S 11.5 will only appear if SEPARATE is selectedhin message S 11.4.

S 115

MTMCT RATING
PRIMARY100A

S 11.6

POWERFACTOR
ALARMDISABLED

Messages S 11.7 to 11.10 will appearenly/if

S1L7 1 b/FLEADING
ALARMLEVEL “o.75
S8 I b/FLAGGING
ALARMLEVEL 0.75
SS9 1 b/RALARMDELAY
510 SEC
S 1110 N /FALARMRELAY
AUX1
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Enterthe CT ratio for the MTM if you have chosen a SEPARATE set of CTs
as selected above.

This message allows the user to enable or disable the alarm feature for the
Power Factor.

the Power Factor Alarm feature has been enabled in message S 11.6.

The leading alarm level is chosen here. The range is 0 to 1 in steps of 0.05.

The lagging alarm level is chosen here. The range is 1 to 0 in steps of 0.05.

The delay time before an alarm is given can be selected here. Range is 1
- 127 seconds in steps of 0.5 seconds.

This message indicates which relay will be activated when the alarm level
is exceeded. The choices are: AUX1, AUX2, or AUX1&AUX2. For 575, they
are: NONE, AUX1, AUX2, or AUX1&2.
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Location

S11.11

Message Line

POWERFACTOR
TRIPDISABLED

Description

This message allows the user to enable or disable the tripffeature for the
Power Factor.

Messages S 11.12 to S 11.15 appear only if the Power Factor Trip feature has been enabled in message S 11.11.

S 11.12

S 11.13

S 11.14

S 11.15

S 11.16

Messages S 11.17 to S 11.20 appear only if

S 11.17

S 11.18

S 11.19

S 11.20

S11.21

P/FLEADINGTRIP
LEVEL 0.70
P/FLAGGINGTRIP
LEVEL 0.70
P/FTRIP  DELAY

1.0 SEC
P/FTRIP  RELAY
AUX1
FREQUENCYALARM
DISABLED

UNDERFREQALARM
LEVEL 58.0 Hz

OVER FREQ ALARM
LEVEL 62.0 Hz

FREQUENCYALARM
DELAYS5.0SEC

FREQUENCYALARM
RELAYAUX1

FREQUENGYTRIP
DISABLED

The leading trip level is chosen here. The rangé’is 0.to 1 in steps of 0.05.

The lagging trip level is chosen here. The rangeris 1 to 0 in steps of 0.05.

The delay time before a trip is giVen can'be selected here. Range is 1 - 127
sec. in steps of 0.5 sec.

This message indigates which relay will be activated when the trip level is
exceeded.

This messagegallows the user to enable or disable the frequency alarm
feature.

the Frequengy Alarm feature has been enabled in message S 11.16.

The underfrequency alarm level is chosen here. The range is 40 - 60 Hz
in steps of 0.1.

The over frequency alarm level is chosen here. The range is 50 - 72 Hz in
steps of 0.1.

The delay time before an alarm is given can be selected here. Range is 1
- 127 sec. in steps of 0.5 sec.

This message indicates which relay will be activated when the alarm level
is exceeded.

This message allows the user to enable or disable the frequency trip
feature.

Messages S 11.22%t0 S 11.25 appear only if the Frequency Trip feature has been enabled in message S 11.21.

S 11.22

S, 23

UNDERFREQ.TRIP
LEVEL 56.0 Hz

OVER FREQ. TRIP
LEVEL 640 Hz

The under frequency trip level is chosen here. The range is 40 - 60 Hz in
steps of 0.1.

The over frequency trip level is chosen here. The range is 50 - 72 Hz in
steps of 0.1.
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Location

S 11.24

S 11.25

S 11.26

S 11.27

S 11.28

S 11.29

S 11.30

Message Line

FREQUENCYTRIP
DELAY1.0 SEC

FREQUENCYTRIP

RELAY AUX1
MTMSCALING
FACTOR 655
VOLTAGEREVERSAL
TRIPENABLED
VOLTAGEREVERSAL
DELAY1.0 SEC
VOLTAGEREVERSAL
RELAYTRIP

MTMMETERING
ENDOF PAGE

Description

The delay time before a trip is given can be selected here. Range is 14127
sec. in steps of 0.5 sec.

This message indicates which relay will be activated when the trip level is
exceeded.

This setpoint ranges from 1 to 655 and is used to set the,fullis€ale value for
the MTM analog outputs (KWatts and KVars). FullgSeale Would then be as
follows:
100KW x scaling factor

30KVar x scaling factor

The 565/575 Relay incorporates the Voliage Reversal Trip feature. In order
to operate the feature successfully, the 565/5¥5 must be communicating
with the MTM or MTM Plus, since, they MTM/MTM Plus performs the
calculations to determine phase geversals. The 565/575 Relay provides
only Trip Relay Output and Rregrammable Trip Delay. The Phase Reversal
Trip of the 565/575 is independent ofithe Phase Reversal setpoint in the
MTM/MTM Plus. This means that“whether the setpoint is ENABLED or
DISABLED in the MTM/MTIMuRIUS, the 565/575 still polls for and receives
report on phase revelsals.

The Voltage Phase ReversalDelay is entered here in the range of 1 to 127
sec. in steps of 0.5, seey

This segpoint @llowsithe selection of the relay that will be activated when a
voltagéirevefsal is detected.

Thig'isithe last line of Setpoints, page 11. This is the last page of setpoints.

NOTE: Prior to describing the setpoints pertdiningyto Autoreclosure, the following is a discussion of the Multilin 575 reclosure
scheme and input terminals.
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Auto-Reclosure Application for 575

1. Introduction

Utility statistics indicate that a large percentage of feeder
faults are of a transient nature, for example, phase conduc-
tors blown together by the wind, branches falling across
phase conductors, or animals shorting to a grounded struc-
ture. In most cases, after the fault arc is initiated, the
shorting media is burned off and the feeder is cleared.

A variety of overcurrent protective devices are used on
feeders, starting with a feeder circuit breaker at the distribu-
tion station and fused sectionalizers as well as various
reclosers downstream. All these devices are in series with
each other. Should the transient fault current magnitude be
larger than the melting current of the fuses, sections of the
feeder will be incapacitated until line crews are sent out to
locate the open device, replace the fuses and place the
feeder back in service. Many customers will then be incon-
venienced unnecessarily. Itis for this reason that reclosure is
necessary.

Ideally, when a fault is sensed on a feeder, the relaying
scheme at the distribution station will cause the appropriate
circuit breaker to trip, thus clearing the fault regardless of its
location along the feeder. At the same time a reclosuré
scheme will be initiated causing only a very short distur-
bance to the system if the fault is transient.

Essentially, a reclosure scheme is a pre-programmeéd se-
quence of commands to reclose a circuit breaker aypre-
determined number of times (or shots) after presdetérmined
time delays (dead times), after the feeder cifcuit Breaker is
tripped initially by the feeder protection schemg. When the
maximum number of reclosures has been feachedthe breaker
will be locked out since the fault has not,been cleared and
thus is likely not of a transient naturg:

Sequentially, the events leading#to aglockout situation in a
four shot reclosure scheme are asyfollows:
1. First trip.
2. Wait until dead time #1 ‘has expired.
3. Reclose breaker.
4. Second trip.
5. Wait until dead@ime#2 has expired.
6. Reclose breaker.
7. Third trip.
8. Wait until"dead time #3 has expired.
9. Reclose breaken!
10. Fourth trip.
11. Wait until dead time #4 has expired.

12. RecloSe breaker.
13. Fifth trip.
14 Breaker is locked out.

Afteraithis sequence of events the reclosure & relay must be
manually reset at the relay or through remote supervisory.

Certain trip features may also be blocked (disabled) after the

nth reclosure attempt. For example, Phase Lowset Instanta-
neous trips may be blocked after the nth reclosure,to allow
whatever is causing the fault to burn off atfa higher fault
current level than that allowed by the Phase Lowset setting.
Phase Lowset trips would then be re-enable@after the
scheme is reset.

The scheme can be “reset” to its initial condition if, after any
of the reclosures, a reclaim or reset timer expires without a
new trip being initiated.

2. Multilin 575 Reclosure Schéme

The Multilin 575 reclosureyscheme is based on a scheme
developed by some“major North American utilities. The
scheme follows thie“averview shown in Figure 3.5 with some
additional features unique to the Multilin 575, but allows
some flexibility, thfeugh user setpoint programming. Note
that Figure/3.5/isya conceptual drawing to develop the 575
software and is not intended to be implemented in hardware.

Two_modes “of 575 operation are provided: LOCAL and
REMOTE: L OCAL mode indicates that control is provided by
the 575 keypad. REMOTE mode indicates that control is
provided by dry contacts external to the 575.

Reclosure Enable/Disable can be executed in either LOCAL
or REMOTE mode. A LOCAL/REMOTE switch (device #43)
must be wired to the 575 to select the mode.

A hardware latching relay is used in the 575 to enable or
disable the reclosure scheme. This is implemented in hard-
ware to provide another level of security. If the reclosure
scheme is disabled the breaker cannot be reclosed by incor-
rect operation of the reclosure algorithm.

The reclosure routine will not perform any function until the
reclosure scheme is enabled (either locally or remotely) and
one of the following conditions occurs:

Low set instantaneous trip (any two phases or ground).
High set instantaneous trip (any phase or ground).
Timed overcurrent trip (phase or ground).

External Initiate of Reclosing.

rwdN PR

To improve co-ordination with OCR line reclosures the 575
can be programmed to change the time overcurrent curve
shapes during reclosure. The curve shapes are custom,
extremely inverse, very inverse, normal inverse and moder-
ately inverse.

As soon as the scheme is initiated the BLOCKTAP CHANGER
output relay activates to block operation of a transformer tap
changer. This relay resets when lockout condition is reached
or the reset time causes the scheme to reset. Thus, this
output relay is also an indication of “auto-reclosure in
progress”.

The PHASE INST HISET and/or GROUND INST HISET trip
feature can be blocked (disabled) after any reclosure if
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selected. The PHASE INST LOSET and/or GROUND INST
LOSET trip feature can also be blocked after any reclosure
as selected.

The scheme will be reset to its initial condition if, after any of
the reclosures, the breaker closes and the current in all
phases is less than the PHASE O/C PICKUP setpoint for a
time greater than the reclosure SCHEME RESET time delay.
This is an improvement over the traditional “reclaim” time
since current sensing is used to ensure that the phase
current is below the pickup level. The scheme will also be
reset if the RESET key is pressed after a lockout condition
has been reached.

3. 575 Output Relays

The following 575 output relays are used by the reclosure
scheme:

NAME FUNCTION TERMINALS J CONTACT
TRIP Trips C.B. 41 and 57 N/O
25 and 57 N/C
CLOSE [Closes C.B. 42 and 58 N/O
AUX. 1 [Operates with TRIP relay or is 43 and 59 N/O
programmable to alarm function. 46 and 59 N/C
AUX. 2 JProgrammable alarm function. 44 and 60 N/O
47 and 60 N/C
AUX. 3 [Failsafe operation on loss of control 45 and 61 N/C
volts, and trip coil supervision. 48 and 61 N/O
AUX. 4 [Operates on occurrence of Breaker 30 and 31 N/O
Discrepancy Alarm only. 32 and 31 N/C
BLOCK TAP CHANGER
Operates to block operation of external 16 and 15 N/©
transformer tap changer or can be used | 29 and 15 N/C
as reclosure in progress indication.

4. 575 Input Terminals
The following inputs are required by the 575:

TERMINALS FUNCTION

9 and 10 Breaker auxiliary contagts (52b)'must be wired
here. These contacts are closed when the
breaker is open.

11 and 10 Breaker auxiliary contacts (52a) must be wired
here. These contacts are open when the
breakerdis opén.

39 and 40 A LOCAL/REM@TE selector switch (43) should
be wired here."When these contacts are open
LOCAL mode is selected. When these con-
tacts aredlosed REMOTE mode is selected.
26 and 27 Remote Trip contacts can be wired here. A
contact closure here will cause the TRIP out-
put relay to activate for as long as the input
remains shorted.

28 andy27 Remote Close contacts can be wired here. A
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contact closure here will cause the CLOSE

output relay to activate for as long as the input

remains shorted.
12 and 13 Remote Reclose Enable contacts can be wired
here. When REMOTE mode is selected a
contact closure here will cause the reclosure
scheme to be enabled. These contacts drive a
hardware latching relay inhe 575 and can
therefore be momentaty.
14 and 13 Remote Reclose Disabl@contagts can be wired
here. When remote(madeis selected a con-
tact closure here, willl.calise the reclosure
scheme to be disabléd., These contacts drive
a hardware latching relay in the 575 and can
therefore befmementary.

Analog InputyIrip@nd External Switch Trip

When eitheref,these trips occur, the reclosure scheme will
immediately“ge tothe lockout condition. The lockout is soft-
ware driven ang not shown in hardware form on the
Autoreglose lagic schematic.
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Location

S121

S12.2

S 123

S124

S 125

S 12.6

S 12.7

S12.8

$12.9

Message Line

SETPOINTS
AUTORECLOSURE

AUTO RECLOSURE
DISABLED

NO.OF RECLOSE
SHOTHA

SHOT 1DEAD TIME
2.0SEC

SHOT 2DEAD TIME
4.0SEC

SHOT 3DEAD gl IME
6.0SEC

SHOT 4READ™ TIME
SOSEC

SCHEMERESET
TIMESSEC

RECLOSUREENABLE
RELAYAUX2

Description

The setpoints page 12 header. All the setpoints required for Auto Reclosure
are entered in this page.

This setpoint determines whether the reclosure scheme, is enabled or
disabled when LOCAL mode is selected. When REMOTE mode is
selected this setpoint cannot be changed and ghe flash message

ILLEGAL STORE
IN REMOTE MODE

will be displayed.

The setpoints in messages,$12.33%to0 S12.9 can only be stored while
autoreclosure is disabled. If andattempt is made to store a setpoint while
reclosure is enabled, thegfollowing’message will flash:

NO STORE WHILE
RECLOSEENABLE

Range: DISABLED/ENABLED.

This setpeint determines the number of reclose shots to implement.
Rangei 0-4.

Lhi§ setpoint determines the dead time after the first trip. The first
reclesure will be initiated after this time has elapsed.

Range: 0.3-300 sec.

This is part of 79R14 in the Autoreclosure Logic schematic.

Same as above for the second trip.

Range: 0.3-300 sec.
This is part of 79R14 in the Autoreclosure Logic schematic.

Same as above for the third trip.

Range: 0.3-300 sec.
This is part of 79R14 in the Autoreclosure Logic schematic.

Same as above for the fourth trip.

Range: 0.3-300 sec.
This is part of 79R14 in the Autoreclosure Logic schematic.

The time required for the reclosure TIME scheme to reset itself. This timer
will not operate unless the phase current in all phases is below the pickup
level.

Range: 1-255, increments of 1.

This is 79TR18, 79TR20, 79TR22, and 79TR24 in the Autoreclosure Logic
schematic.

This setpoint determines which relay will activate when reclosure is
enabled.
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Location Message Line Description O
S 12.10 Last line of Setpoints, page 12, autoreclosure. Use the PAGE key t

W
AUTO RECLOSURE page 13. @
ENDOFPAGE
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Location

S 131

S 13.2

Message Line

SETPOINTS
PHASE CURVES

PHASECURVE
CHANGEDISABLED

Description

The setpoints page 13 header. Setpoints required to prograf an alternate
phase curve are entered here.

This will enable the changing of the phase curve when enabled.

Only message S 13.8 will appear if DISABLED is selected in message S 13.2.

S 133

S 134

SWITCH TO CURVE2
AFTERRECL#1

PH.O/CCURVE2
SHAPE EXTREMINV

Enter which reclosure you wish to close onto\using the alternative phase
curve. Alternative curves will remainguntil lockout occurs.

Enter the curve shape for the @lternative phase curve.

Message S 13.5 will not appear if CUSTOM?Z2 was selected in message,S 13.4.

S 135

PHASEO/C
TIME DIAL 21

Enter the time_dial forithe“alternative phase curve.

Messages S13.6 and S13.7 will only appear if CUSTOMZ2 was selected in message S13.4.

S 136
L

A

TRIP TIME2 (SEC)
1.03 xP/U=1.0

The trip timeyfor the first breakpoint of the programmable alternative phase
cunve is entered here. The breakpoints are multiples of the pickup current.

The remainder of the messages in this sectionfare identical to those found in the PHASE CURRENT page of setpoints.

S 13.7

L

A

S 13.8

TRIP TIME2 (SEC)
20.0 xP/U=1.0

PHASECURVES
ENDOF PAGE

The last trip time is entered here.

Last line of Setpoints, page 13. Use the PAGE key to view page 14.
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Location

S14.1

S 14.2

Message Line

SETPOINTS
GROUNDCURVES

GROUNDCURVE
CHANGE DISABLED

Description

The setpoints page 14 header. Setpoints required to program an alternate
ground curve are entered here.

This will enable the changing of the ground curve.

Only message S 14.8 will appear if DISABLED is selected in message S 14.2.

S 14.3

S 144

SWITCH TO CURVE2
AFTERRECL.#1

GNDO/CCURVE2
SHAPE EXTREMINV

Enter which reclosure you wish to close onto using the alternative ground
curve. Alternative curves will remain until lockeut occurs.

Enter the curve shape for the alternative®ground curve.

Message S 14.5 will not appear if CUSTOM?Z2 was selected in message S 14.44

S 145

GROUNDO/C TIME
DIAL 21

Enter the time dial for the alternativie ground curve.

Messages S14.6 and S14.7 will only appear if CUSTOMZ2 was selected'in message S14.4.

S 146
L

A

TRIP TIME2 (SEC)
1.03 xPMU= 1.0

The trip time for theyfirst breakpoint of the programmable alternative
ground cukve,is‘entered here. The breakpoints are multiples of the pickup
current,

The remainder of the messages in this section are identicalyto thése found in the GROUND CURRENT page of setpoints.

S 14.7
L

A

S 14.8
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TRIP TIME2 (SEC)
20.0 xP/U= 1.0

GROUNDCURVES
ENDOFPAGE

The lasttrip time is entered here.

Last line of Setpoints, page 14. This is the last page of Setpoints.
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Event Recording Information

Event recording is a feature of the 565 feeder relays. Data
relating to one or more “events” is saved in memory and can
be viewed by the operator through the front panel display or
the rear RS232 printer port.

In order to use the Event Recording feature, the function
must be enabled. In Setpoint mode, the lines of the Configu-
ration page allow users to enable the Event Recording and
Event Printing features.

(1.0) “Event” Definition
An “event” is defined as:

a)occurance of any set trip conditions,

b)occurance or disappearance of any set alarm condi-
tion, or

c)occurance of other extraordinary event (eg. install/
removal of access jumper, enable/disable curve ad-
justment ...etc).

(1.1) Trip Event
Currently available trip events:

a)any of the 4 timed overcurrent trips,

b)any of the 4 instantaneous overcurrent trips;

c) overvoltage or undervoltage trip,

d)analog input trip,

e)any of 4 external trips,

f) power factor, and frequency trip (with*Qptigh Card).

(1.2) Alarm Event
Currently available alarmyevents:

a)any of the 2 overcurgént alarms,

b)overvoltage alarm,

c) undervoltage alapmy

d)analog input alarmy

e)accumulated,KA2 alarm,

f) definitediime alarms (or switch alarms),

g)ampsfdemand metering

h)kw, and KVAR demand alarms (with Option Card),

i) power factorand frequency alarms (with Option Card),

j) breaker discrepancy and trip coil supervision alarms
(with Option Card),

k) MTM communications alarm (with Option Card).

(1.3)'Others” Event
Currently available “others” events:

a)installation/removal of the access jumper,

b) enable/disable of block instantaneous trip§

c) enable/disable of block non-instantaneousitrip,
d) enable/disable of overcurrent curve afjustment,
e)illegal access to setpoint,

f) disappearance of alarm conditions,

g)system manual reset,

h)local/remote mode switch.

(2.0) Event Storage

All events will be store@iin a‘memory buffer of the 565
unit, and up to 40 events will ‘@ecumulated. The buffer is
operated in First-In-First=Out (FIFO) mode. If the buffer is full
with 40 stored events, theén as each new event occurs the
oldest will be lost.

(2.1) Event Format

Each‘event is characterized by cause, time and date,
and the,magnitude of several measured feeder parameters,
which are pettinent to the event, at the time of occurance.
The parameters which will be saved are:

a)the cause of the event;

b)the time and date of the event;

c) each of the 4 RMS currents if it was a trip or alarm
event, with the exception of Analog Input Trip, Analog
Input Alarm and Accumulated KA2 Alarm events;
and

d)each of the 3 RMS phase (or line) voltages if it was a
trip or an alarm event, with the exception of Analog
Input Trip, Analog Input Alarm and Accumulated KA2
Alarm.

(3.0) Event Display Format

To view all the recorded events, users must enter the
Actual Value mode, and select the “Event” page.
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Cause of Event

Displayed Message

1) Phase A Timed O/C Trip
2) Phase B Timed O/C Trip
3) Phase C Timed O/C Trip
4) Ground Timed O/C Trip
5) Phase A Inst Trip

6) Phase B Inst Trip

7) Phase C Inst Trip

8) Ground Inst Trip

9) Overvoltage Trip

10) Undervoltage Trip

11) Analog Input Trip

12) External Trip #1

13) External Trip #2

14) External Trip #3

15) External Trip #4

16) Power Factor Trip

17) Frequency Trip

18) Phase O/C Alarm

19) Ground O/C Alarm

20) Overvoltage Alarm

21) Undervoltage Alarm

22) Analog Input Alarm

23) Accumulated KA2 Alarm
24) Definite Time Alarm 1

25) Definite Time Alarm 2

26) Amps Demand Alarm

27) KW Demand Alarm

28) KVAR Demand Alarm

29) Power Factor Alarm

30) Frequency Alarm

31) Breaker Discepancy Alarm
32) Trip Coil Alarm

33) MTM Communications Alarm

34) Phase O/C Alarm Reset

35) Ground O/C Alarm Reset

36) Overvoltage Alarm Reset

37) Undervoltage Alarm Reset

38) Analog Input Alarm Reset

39) Definite Time Alarml Reset
40) Definite Time Alarm2 Reset
41) Breaker Discrepancy Alarm Reset
42) Access Jumper Installed

43) Access Jumper Removed

44) Block Inst Trip Enabléd

45) Block Inst Trip Disabled

46) Block Timed O/C<Jkips Enabled
47) Block Timed O/C Trips,Disabled
48) Curve Adjust Enabled

49) Curve Adjust Disabled

50) lllegal Setpoint Access

51) System Manual Reset

52) Control Switeh to Remote

53) Control ‘Switch to Local

PH-A TIME O/C
PH-B TIME O/C
PH-C TIME O/C
GND TIMED O/C
PH-A INST O/C
PH-B INST O/C
PH-C INST O/C
GND INST O/C
OVERVOLTAGE
UNDERVOLTAGE
ANALOG INPUT
EXT. TRIP #1
EXT. TRIP #2
EXT. TRIP #3
EXT. TRIP##:
P/F TRIR
FREQ.TRIR

RH O/C ALARM
GNB, O/€"ALARM
OVERVOLTAGE
UNDERVOLTAGE
ANALOG INPUT
ACCUM KA
SWITCH ALARM1
SWITCH ALARM2
AMPS DEMAND
KW DEMAND
KVAR DEMAND
P/F ALARM
FREQ. ALARM
BRK DISCRPNCY
TRIP COIL

MTM COMM ALM

PH OC ALM RST
GD OC ALM RST
OV ALARM RST
UV ALARM RST
Al ALARM RST
SW ALM1 RST
SW ALM2 RST
BRK ALM RST
AC JUMPER INS
AC JUMPER REM
INST-BLOCK EN
INST-BLOCK DI
TIMED-BLK ENB
TIMED-BLK DIS
CURVE ADJ. EN
CURVE ADJ. DI
ILL-ACCESS
MANUAL RESET
SWITCH REMOTE
SWITCH LOCAL

e e i P e I e R I e I I

>r2>>2>>>2>>2>r>>>>>>

cNoNoNoNoNoNooNooNoNoNoNoNoNoNONONONG)
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(4.0) Event Print Format b)a header line is printed at the top of eack
which the column fields are specified; the
Since there is a large variety of printers and it is - event reference number
impossible to interface with all of them, the 565 feeder relays - cause of event
are standardized to interface with EPSON FX-80 printers - date and time
with serial input or other compatible printer. See section 2 of - any applicable measured parameters at the time of
this manual for additional details. event (ie. 4 currents and 3 voltages).
c) each event takes two lines (because both cause of
The format of the event printout is specified as follows: event and time/date field ire two lines).
a)page size of 8.5"x11". For event printing, the h r dlime is printed at the top

of each page.

The following is an example of event printout: @
No. Cause of Event Time/Date la Ib Ic Ig Vax Vbx Vcx
A) A) A) A) (KV) (KV) (KV) Q

01 Phase A Timed 16:42:56 1800 400 400 0 23 4.6 4.6
O/C Trip 03/15/92

02 System Manual 16:06:35
Reset 03/15/92
03 Undervolt Alarm 09:57:43 400 400 400 0 4.6 4. .
Reset 03/15/92 x
&

04 Undervoltage 09:53:09 400 400 400 0 4.2
Alarm 03/15/92

05 Analog Input  09:49:32 @
Alarm Reset 03/15/92

06 Analog Input  21:02:16
Alarm 03/14/92
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The following lists all “Cause of Event” printout messages:

Cause of Event

O

1) Phase A Timed Overcurrent Trip
2) Phase B Timed Overcurrent Trip
3) Phase C Timed Overcurrent Trip
4) Ground Timed Overcurrent Trip
5) Phase A Instantaneous Trip

6) Phase B Instantaneous Trip

7) Phase C Instantaneous Trip

8) Ground Instantaneous Overcurrent Trip
9) Overvoltage Trip

10) Undervoltage Trip

11) Analog Input Trip

12) External Trip #1

13) External Trip #2

14) External Trip #3

15) External Trip #4

16) Power Factor Trip

17) Frequency Trip

18) Phase Overcurrent Alarm

19) Ground Overcurrent Alarm K
20) Overvoltage Alarm \
21) Undervoltage Alarm O
22) Analog Input Alarm

23) Accumulate KA2 r\

24) Definite Time Alar

25) Definite Time Alarm 2

26) Amps Demand Ala#n

27) KW De larm

28) KVAR Demand Alarm

N

&

K\xternal Trip

Printout Message c ,
Phase A Timed

OIC Trip

Phase B Timed

O/C Trip
Phase C Timed

4
OIC Trip %
Ground Timed
OIC Trip @

Phase A Inst.
O/C Trip
Phase B Inst.
OIC Trip

Phase C
O/C Trip
n

nalog Input

#1

External Trip
#2

External Trip
#3

External Trip
#4

Power Factor
Trip
Frequency
Trip

Phase O/C
Alarm
Ground O/C
Alarm
Overvoltage
Alarm
Undervoltage
Alarm
Analog Input
Alarm
Accumulated KA
Alarm
Switch Alarm
#1

Switch Alarm
#2

Amps Demand
Alarm

KW Demand
Alarm

KVAR Demand
Alarm
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29) Power Factor Alarm

30) Frequency Alarm

31) Breaker Discrepancy Alarm
32) Trip Coil Alarm

33) MTM Communications Alarm

34) Phase Overcurrent Alarm Condition Reset

35) Ground Overcurrent Alarm Condition Reset

36) Overvoltage Alarm Condition Reset
37) Undervoltage Alarm Condition Reset
38) Analog Input Alarm Condition Reset
39) Definite Time Alarm 1 Condition Reset
40) Definite Time Alarm 2 Condition Reset
41) Breaker Discrepancy Alarm Reset

42) Installation of the Access Jumper

43) Removal of the Access Jumper

46) Enable of Block Timed Overcurrent Trip

44) Enable of Block Instantaneous Trip @
45) Disable of Block Instantaneous Trip \

47) Disable of Block Timed Overcurren

t
48) Enable of Overcurrent Curve ﬁj tl
49) Disable of Overcurrent Cur v @nt
50) lllegal Access to Setpoi K
51) System Manual Res 0
52) Control Switchyto ot
53) Control |tc\l

Power Factor
Alarm

Frequency
Alarm
Breaker

Discrep. Alarm
Trip Coil
Alarm

MTM Comm.
Alarm
Phase O/C Al

Reset

L 4

Ground O

itch Alarm#1
set
Switch Alarm#2
Reset
Breaker Alarm
Reset
Access Jumper
Installed
Access Jumper
Removed
Block Inst.
Trip Enabled
Block Inst.
Trip Disabled
Block Timed
Trips Enabled
Block Timed
Trips Disabled
Curve Adjust.
Enabled
Curve Adjust.
Disabled
lllegal
Setpoint Access
System Manual
Reset
Control Switch
to Remote
Control Switch
to Local
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AEG MODICON MODBUS PROTOCOL

Overview

The 565 Feeder Management Relay implements a subset of
the AEG Modicon Modbus serial communication standard.
Modbus protocol is hardware-independent. That is, the physi-
cal layer can be any of a variety of standard hardware
configurations. This includes RS232, RS422, RS485, fibre
optics, etc. Modbus is a single master/multiple slave type of
protocol suitable for a multi-drop configuration as provided
by RS485 hardware. The 565 Feeder Management Relay
Modbus implementation employs two-wire RS485 hardware.
Using RS485, up to 32 slaves can be daisy-chained together
on a single communication channel.

565 Feeder Management Relays are always Modbus slaves.
They can not be programmed as Modbus masters. Comput-
ers or PLCs are commonly programmed as masters.

Modbus protocol exists in two versions: Remote Terminal
Unit (RTU, binary) and ASCII. Only the RTU version is
supported by the 565 Feeder Management Relay.

Both monitoring and control are possible using read and
write register commands. Additional commands are sup-
ported to provide additional functions.

This information is also available on diskette for customers:
who wish to write their own communications programs.

Electrical Interface

The hardware or electrical interface in the 565 Feeder Man-
agement Relay is two-wire RS485. In a two-wirg link data
flow is bidirectional. That is, data is transmittéd and, received
over the same two wires. This means that the data.flowis half
duplex. That is, data is never transmitted and received at the
same time.

RS485 lines should be connected in aldaisygchain configura-
tion with terminating resistors installediat each end of the link
(ie. at the master end and at theé“slave farthest from the
master). The value of the terminafing resistors should be
approximately equal to the characteristic impedance of the
line. This will be approximately ‘220 ohms for standard #22
AWG twisted pair wirgf' Shielded wire should always be used
to minimize noise.

Note: polarity is important in RS485 communications. The ‘+’
terminals of every device must be connected together.

Data Frame Fermat and Rate

One datasframe of ‘an asynchronous transmission to or from
a 565 Feeder'Management Relay consists of 1 start bit, 8
data Bits,.and 1 stop bit. This produces a 10 bit data frame.
This_istimpertant for transmission through modems at high
bityratesi (11 bit data frames are not supported by Hayes
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modems at bit rates of greater than 300 bps).

Modbus protocol can be implemented at any standardécom-
munication speed. The 565 Feeder Management Relay,sup-
ports operation at 1200, 2400, 4800 and 9600 baud.

Data Packet Format

A complete request/response sequence consists of the fol-
lowing bytes (transmitted as separate data frames):

Master Request Transmission:
SLAVE ADDRESS - 1 byte
FUNCTION CODE - 1 byte

DATA -variable number of bytes depending
on FUNCTION, CODE
CRC - 2'hytes

Slave Response Transmission:

SLAVE ADDRESS -4 byte

FUNCTION CODE = 1 byte

DATA - fariable number of bytes depending
onfFUNCTION CODE

CRC - 2 bytes

SLAVE /ADDRESS - This is the first byte of every transmis-
sion. Thi§ byte represents the user-assigned address of the
slave device that is to receive the message sent by the
magster. Each slave device must be assigned a unique ad-
dréss/and only the addressed slave will respond to a trans-
mission that starts with its address.

In a“master request transmission the SLAVE ADDRESS

represents the address of the slave to which the request is

being sent.

In a slave response transmission the SLAVE ADDRESS

represents the address of the slave that is sending the

response.

NOTE: A master transmission with a SLAVE ADDRESS of 0
indicates a broadcast command. All slaves on the
communication link will take action based on the
transmission but no response will be made.

FUNCTION CODE - This is the second byte of every trans-
mission. Modbus defines function codes of 1 to 127.The 565
Feeder Management Relay implements some of these func-
tions.

In a master request transmission the FUNCTION CODE tells
the slave what action to perform.

In a slave response transmission if the FUNCTION CODE
sent from the slave is the same as the FUNCTION CODE
sent from the master then the slave performed the function
as requested. If the high order bit of the FUNCTION CODE
sent from the slave is a 1 (ie. if the FUNCTION CODE is >
127) then the slave did not perform the function as requested
and is sending an error or exception response.

DATA - This will be a variable number of bytes depending on
the FUNCTION CODE. This may be addresses, actual val-
ues or setpoints, sent by the master to the slave or by the
slave to the master.

CRC - This is a two byte error checking code.
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Error Checking

The RTU version of Modbus includes a two byte CRC-16 (16
bit cyclic redundancy check) with every transmission. The
CRC-16 algorithm essentially treats the entire data stream
(data bits only; start, stop and parity ignored) as one continu-
ous binary number. This number is first shifted left 16 bits and
then divided by a characteristic polynomial
(11000000000000101B). The 16 bit remainder of the division
is appended to the end of the transmission, MSByte first. The
resulting message including CRC, when divided by the same
polynomial at the receiver will give a zero remainder if no
transmission errors have occurred.

If a 565 Feeder Management Relay Modbus slave device
receives a transmission in which an error is indicated by the
CRC-16 calculation, the slave device will not respond to the
transmission. A CRC-16 error indicates than one or more
bytes of the transmission were received incorrectly and thus
the entire transmission should be ignored in order to avoid
the slave device performing any incorrect operation.

The CRC-16 calculation is an industry standard method
used for error detection. An algorithm is included here to
assist programmers in situations where no standard CRC-16
calculation routines are available.

CRC-16 Algorithm

Once the following algorithm is complete, the working regis-
ter “A” will contain the CRC value to be transmitted. Note,that
this algorithm requires the characteristic polynomial to) be
reverse bit ordered. The MShit of the characteristig, palyno-
mial is dropped since it does not affect the*walue“ef the
remainder. The following symbols are used in the algorithm:
—> data transfer

A 16 bit working register

AL low order byte of A

AH high order byte of A

CRC 16 bit CRC-16 value

i loop counters

(+) logical “exclusive or” pperator
Di i-th data byte (i = O to N=1)

G 16 bit characteristic poalyfiomialf=

1010000000000001 with MShit dropped and bit
order reversed

shr(x) shift right (the LSbitéofgthe low order byte of x shifts
into a carry“flag, ‘@'0’ is' shifted into the MSbit of the
high ordér byteyof X, all other bits shift right one

location
algorithm:
1. FFFF hex —> A
2. 0—>i
3. 0—>j
4. Di{t) AL—> AL
5. gl %> ]
6. Shr(A)
7. Wis there a carry? No: go to 8.
Yes: G(+)A—> A
8»isj=8? No: gotob.

Yes: goto 9.

9. i+l —>i

10. isi=N? No: goto 3.
Yes: goto 11.

11. A—>CRC

Timing

Data packet synchronization is faintained by timing con-
straints. The receiving deviGe must megasure the time be-
tween the reception of characters®i three and one half
character times elapse without,a new character or comple-
tion of the packet, then the commuinication link must be reset
(ie. all slaves start listening for.@ new transmission from the
master). Thus at 9600 baudya delay of greater than 3.5 x 1/
9600 x 10 = 3.65 ms will cause the communication link to be
reset.

Explanation of'665 Supported Functions

The following functions are supported by the 565 Feeder
Management Relay:

08,- Read) Holding Registers (Read Setpoints)

04 -“Read Input registers (Read Actual Values)

05): Force Single Coil (Execute Operation)

06 - Preset Single Register (Store Single Setpoint)

07 - Read Exception Status (Read Device Status)

16 - Preset Multiple Registers (Store Multiple Setpoints)

FUNCTION CODE 03

Modbus implementation: Read Holding Registers

565 Feeder Management Relay implementation: Read Set-
points

This function code allows the master to read a group of
setpoints from a slave device. The maximum number of
holding registers that can be read in one transmission is 125.
Number of holding registers should match the total length of
required setpoints. In other words, reading half of a setpoint
is not recommended. For the 565 Feeder Management
Relay implementation of Modbus, “holding registers” are
equivalent to 565 Feeder Management Relay setpoints. Hold-
ing registers are 16 bit (two byte) values transmitted high
order byte first. But all 565 Feeder Management Relay
setpoints are not made of two bytes. Some of them are four
bytes long and in that case two consecutive holding register
addresses are used to transmit data of one setpoint. Holding
register with lower address number carries two more signifi-
cant bytes.

The slave response to this function code is the slave ad-
dress, function code, a count of the number of data bytes to
follow, the data itself and the CRC. Each data item (setpoint)
is sent as a two byte number with the high order byte sent
first.

Note: Broadcast mode is not allowed with this function code.
The master transmission will be ignored by all slaves if
broadcast mode is used with this function code.
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Message Format and Example (numbers are expressed in

HEX)

Request slave 11 to respond with 3 setpoints starting at
address 006B. For this example the setpoints data in these
addresses is:

Address Data
006B 022B
006C 0000
006D 0064

Master Transmission:

HILO HILO HILO

11 03 00 6B 0003 77?7

ADDRESS FUNCTION  START SETPOINT CRC
CODE ADDRESS COUNT

Slave Response:

HILO HILO HILO HILO

11 03 06 0228 0000 0064  ??77?

ADDRESS FUNCTION BYTE DATA DATA  DATA CRC
CODE COUNT

FUNCTION CODE 04

Modbus Implementation: Read Input Registers

565 Feeder Management Relay Implementation: Read Ac-
tual Values

This function code allows the master to read a group of
actual values from a slave device. The maximum number of,
input registers that can be read in one transmission is 125.
Number of input registers should match the total length of
required actual values. In other words, reading half of%an
actual value is not recommended. For the 565 Feeder Man-
agement Relay implementation of Modbus, “input registers?
are equivalent to 565 Feeder Management Relay ‘actual
values. Input registers are 16 bit (two byte) valuegftransmit-
ted high order byte first. But all 565 Feedgr Management
Relay actual values are not made of two bytes. Soameefithem
are four bytes long and in that case two consecutive input
register addresses are used to transmit,datayef one actual
value. Input register with lower address fiumber<carries two
more significant bytes.

The slave response to this functien, codefis the slave ad-
dress, function code, a count of the ftumber of data bytes to
follow, the data itself, and the, CRC. Each data item (actual
value) is sent as a two byte number with the high order byte
sent first.

Note: Broadcast mode ishet allowed with this function code.
The master transmission will be ignored by all slaves if
broadcast mode is used with this function code.

Message Format and Example

Request slave, 1Tto respond with 1 actual value starting at
address$0008. For this example the actual value in this
address (0008) is 0000.

Master, Transmission:
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HILO HILO HILO

11 04 0008 0001 7?7?

ADDRESS FUNCTION  START ACT.VAL. CRC
CODE ADDRESS COUNT

Slave Response:

HILO HILO

11 04 02 0000 ?727?

ADDRESS FUNCTION BYTE DATA CRC
CODE COUNT

FUNCTION CODE 05

Modbus Implementation: Force4Single,&oil

565 Feeder Management Relay Implementation:
Operation

This function code allow$ the, master to request the 565
Feeder Management Rélay to perform specific operations.
The operations that gan beyperformed by the 565 Feeder
Management Relayfarefasyfollows:

Operation CodeyFunction

Execute

00 Reset (keypad)

01 End“ef Relay Test

02 End of LED Test

03 End of Analog Output Test
04 Test LCD Display

05 Test LEDs

OFH Clear Maintenance Data
104 Clear Operations Data
11H Clear Amp Demand Data
12H Clear KW Demand Data
13H Clear KVAR Demand Data
14H Clear Events

Note: Broadcast mode is allowed with this function code.
When a broadcast transmission is sent by the master (ie.
SLAVE ADDRESS = 0) the selected operation will be ex-
ecuted by all slave devices on the communication link. No
response will be sent from any of the slaves.

Message Format and Example

Request slave 11 to execute operation code 1.

Master Transmission:

HI LO HI LO HILO
11 05 0001 FF 00 727?
ADDRESS FUNCTION OPERATION CODE CRC
CODE CODE VALUE
(Perform Function)

Slave Response:

HILO HILO HILO

11 05 0001 FF 00 ?7?7?

ADDRESS FUNCTION OPERATION CODE CRC
CODE CODE VALUE

FUNCTION CODE 06
Modbus Implementation: Preset Single Register
565 Feeder Management Relay Implementation: Store Sin-
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gle Setpoint

This command allows the master to store a single setpoint
into the memory of a slave device. Only two bytes setpoints
can be stored via this function. The slave device response to
this function code is to echo the entire master transmission.

Note: Broadcast mode is allowed with this function code.
When a broadcast transmission is sent by the master (ie.
SLAVE ADDRESS = 0) the selected setpoint will be stored by
all slave devices on the communication link. No response will
be sent from any of the slaves.

Message Format and Example

Request slave 11 to store the value 039E in setpoint address
0087. After the transmission in this example is complete,
setpoints address 0087 will contain the value 039E.

Master Transmission:

HILO HILO HI'LO

11 06 0087 03 9E ey

ADDRESS FUNCTION  START DATA CRC
CODE ADDRESS

Slave Response:

HILO HILO HI'LO

11 06 0087 03 9E ey

ADDRESS FUNCTION  START DATA CRC
CODE ADDRESS

FUNCTION CODE 07

Modbus Implementation: Read Exception Status

565 Feeder Management Relay Implementation: Read De-
vice Status

This is a function used to quickly read the status 0f a'selected
device. A short message length allows forfapidefeading of
status. The status byte returned will havelindividual bits set to
1 or 0 depending on the status of thefslaveadevice.

Note: Broadcast mode is not allowedwith this function code.

The master transmission will 9eyignored by all slaves if
broadcast mode is used withgthis funetion code.

Message Format and Examplée
Request status from,slave 11

Master Transmissiof:

HilLo
11 07 7272
ADDRESS FUNCTION  CRC
CODE
Slave'Response:
HILO
a1 07 6D 7272
ADDRESS FUNCTION DEVICE  CRC

CODE STATUS
=01101101

FUNCTION CODE 16

Modbus Implementation: Preset Multiple Redisters

565 Feeder Management Relay Implementation: Store Mul-
tiple Setpoints

This function code allows the master to store a group of
setpoints. The maximum number of holding registers that
can be stored in one transmission is 60. Number of holding
registers has to match the total lefgth.of required setpoints.
In the other words writing half ofya’setpoint is not allowed.
Modbus “registers” are 16 bit (two hyte) values transmitted
high order byte first. But all§665 Feeder Management Relay
setpoints are not made of{tw@ bytes. Some of them are four
bytes long and in that case two_€onsecutive holding register
addresses are used to transmit data of one setpoint. Holding
register with lower address number carries two more signifi-
cant bytes. The slaVig,devi€e response to this function code is
to echo the slave address, function code, starting address,
the number of setpeints loaded, and the CRC.

Note:@Broadgast'mode is allowed with this function code.
When ‘a ‘Broadeast transmission is sent by the master (ie.
SLAVE ADDRESS = 0) the selected setpoint(s) will be stored
bysall"slave,devices on the communication link. No response
will beéysent from any of the slaves.

Message Format and Example

Request slave 11 to store the value 000A to setpoint address
0087 and the value 0102 to setpoint address 0088. After the
transmission in this example is complete, 565 Feeder Man-
agement Relay slave 11 will have the following setpoints
information stored:

Address Data
0087 0O00A
0088 0102

Master Transmission:

HILO HILO HILO HILO HILO

11 10 0087 0002 04 000a 0102 ?2?27??

ADDRESS FUNCTION START  SETPOINT BYTE DATA DATA CRC
CODE ADDRESS  COUNT  COUNT

Slave Response:

HILO HILO HILO

11 10 0087 0002 7??

ADDRESS FUNCTION  START SETPOINT CRC
CODE ADDRESS COUNT

Error Responses

When a 565 Feeder Management Relay detects an error
other than a CRC error, a response will be sent to the master.
The MSbit of the FUNCTION CODE byte will be set to 1 (ie.
the function code sent from the slave will be equal to the
function code sent from the master plus 128). The following
byte will be an exception code indicating the type of error that
occurred. Transmissions received from the master with CRC
errors will be ignored by the 565 Feeder Management Relay.
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The slave response to an error (other than CRC error) will be:

SLAVE ADDRESS - 1 byte

FUNCTION CODE - 1 byte (with MSbit set to 1)
EXCEPTION CODE - 1 byte

CRC - 2 bytes

The 565 Feeder Management Relay implements or reserves
the following exception response codes:

01 - ILLEGAL FUNCTION
The function code transmitted is not one of the functions
supported by the 565 Feeder Management Relay.

02 - ILLEGAL DATA ADDRESS

The address referenced in the data field transmitted by the
master is not an allowable address for the 565 Feeder
Management Relay, or requested number of registers does
not match total length of referenced internal registers.

03 - ILLEGAL DATA VALUE

The value referenced in the data field transmitted by the
master is not within range for the selected data address.
Could be implemented in the future.

04 - FAILURE IN ASSOCIATED DEVICE

A device connected to the addressed slave device has failed
and the data requested cannot be sent.

06 - BUSY, REJECTED MESSAGE

The transmission was received without error but the request
could not be performed. Reserved.
08 - MEMORY PARITY ERROR

A hardware error has occurred in the 565 Feeder Mana
ment Relay. For example, a RAM failure has occurred A@

data requested cannot be sent. Reserved.
L 4 \< ,

L 4
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PRODUCT I.D.  |MULTILIN PRODUCT DEVICE CODE 18 or 58 -

0001 § 0001 565/575 HARDWARE REVISION AtoZ

0002 | 0002 565/575 FIRMWARE REVISION 0.00t02.73

0003 § 0003 565/575 FIRMWARE MODIFICATION 0to 508

0004 | 0004 RESERVED

0024 § 0018 RESERVED

0025 | 0019 STATUS START OF EVENT QUEUE (POINTER TO MOST RECENT EVENT)

0026 | 001A 565/575 TRIP STATUS Oorl

0027 ] 001B BREAKER POSITION STATUS 16 or 32

0028 | 001C ALARM STATUS |

0029 | 001D ALARM STATUS Il

0030 j 001E EXTERNAL SWITCH STATUS

0031 j 001F OUTPUT CONTACT STATUS

0032 | 0020 CURRENT PHASE A CURRENT 0TO 100000

0034 ] 0022 PHASE B CURRENT 0 TO 100000 F12 -

0036 | 0024 PHASE C CURRENT 0 TO 100000 0.01 F12

0038 | 0026 GROUND CURRENT 0TO 100000 S 0.01 F12 -

0040 | 0028 SEE ACTUAL VALUES VOLTAGE GROUP

0043 | 002B SEE ACTUAL VALUES VOLTAGE GROUP

0044 ] 002C | ANALOG INPUT  JANALOG INPUT 0.01 F12

0046 | 002E RESERVED

0047 | 002F RESERVED

0048 | 0030 | MAINTENANCE |BREAKER DATE -- -- - F13 --

DATA

0050 § 0032 BREAKER TRIPS 1.00 F14

0051 | 0033 PHASE A ACCUMULATED KA 0TO 9999999 ka® 0.01 F12

0053 | 0035 PHASE B ACCUMULATED KA 0 TO 9999999 kA’ 0.01 F12

0055 | 0037 PHASE C ACCUMULATED KA 0 T0 9999999 ka? 0.01 F12

0057 | 0039 IMAINTENANCE DATA CLEAR? (RESER

0058 | 003A DATA CLEARED LAST: F13

0060 | 003C OPERATIONS | TIMED PHASE O/C TRIPS 0TO 10000 1.00 F14

0061 | 003D DATA INST PHASE O/C TRIPS 0TO 10000 1.00 F14

0062 | 003E TIMED GROUND 0O/C TR?S 0TO 10000 1.00 F14

0063 | 003F INST GROUND O/C TRIP 0TO 10000 1.00 F14

0064 | 0040 OVERVOLTAGE TRIPS 0TO 10000 1.00 F14

0065 | 0041 UNDERVOLTAG S 0TO 10000 1.00 F14

0066 | 0042 ANALOG INPUT T 0TO 10000 1.00 F14

0067 | 0043 CLEAR OPER ESERVED)

0068 | 0044 DATA CLEARED LAST? F13

0070 | 0046 RESER

0071 § 0047

0072 | 0048 | PRETRIP DA TRIP F15

0074 | 004A E-TRIP CURRENT 0TO 100000 AMPS 0.01 F12

0076 | 004C B PRE-TRIP CURRENT 0TO 100000 AMPS 0.01 F12

0078 | 004E ASE C PRE-TRIP CURRENT 0 TO 100000 AMPS 0.01 F12

0080 | 0050 ’ GROUND PRE-TRIP CURRENT 0 TO 100000 AMPS 0.01 F12
PHASE A-X PRE-TRIP VOLTAGE 0TO431.25 KVOLTS| 0.01 F14
PHASE B-X PRE-TRIP VOLTAGE 0TO 431.25 KVOLTS| 0.01 F14
PHASE C-X PRE-TRIP VOLTAGE 0TO431.25 KVOLTS| 0.01 F14
FREQUENCY AT TRIP Hz 0.01 F14
DATE OF TRIP F13
TIME OF TRIP F13
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0091
0040
0041
0042
0043
0092

0114
0115
0116
0117
0118
0119
0120
0121

0092

0094

0058
0028
0029
002A
002B
005C

0072
0073
0074
0075
0076
0077
0078
0079

005C

005E

VOLTAGE

EVENT

DEMAND DATA

METERING
DATA

USER LEVEL

PHASE CURRENT

(575 Onifyr
(575 Only)
(575 Only)

)
(575 Only)
(575 Only)
(575 Only)

RESERVED

RESERVED

VOLTS PHASE A-X

VOLTS PHASE B-X

VOLTS PHASE C-X

FREQUENCY OF FEEDER

SEE ACTUAL VALUES DEMAND & METERING DATA

SEE ACTUAL VALUES DEMAND & METERING DATA
RESERVED

NO. OF EVENTS:

VIEW EVENTS? (RESERVED)

RESERVED

PRINT EVENTS? (RESERVED)

CLEAR EVENTS? (RESERVED)

EVENTS CLEARED LAST:

PH-A PEAK DEMAND
PH-B PEAK DEMAND
PH-C PEAK DEMAND

CLEAR AMP DEMAND DATA? (RESERVED)

DATA CLEARED LAST:

PEAK KW DEMAND
CLEAR KW DEMAND DATA? (RESERVED)
KW DEMAND DATA CL'D:

PEAK KVAR DEMAND
CLEAR KVAR DEM'D DATA? (RESERVED)
KVAR DEMAND DATA CL'D:

KW AND KVAR POWER SIGNS
POWER FACTOR
FREQUENCY MTM

REAL POWER

REACTIVE POWER

REAL ENERGY USED
RESERVED

RESERVED @

USER LEVEL

SECURITY FEAT]
SETPOINT ACCE!
RESERVED

E INST TRIPS (565) or PHASE HISET INST TRIPS (575)

ASE INST TRIP LEVEL (565) or PHASE HISET INST TRIP LEVEL (57
PHASE INST TRIP DELAY (565) or PHASE HISET INST DELAY (575)
PHASE INST TRIP RELAY (565) or PHASE HISET INST RELAY (575)
PH AUTOBLK INST HISET

PH AUTOBLK HISET AFTER RECL.#

PHASE LOSET INST TRIPS

PHASE LOSET INST TRIP LEVEL

PHASE LOSET INST DELAY

PHASE LOSET INST RELAY

PH AUTOBLK INST LOSET

PH AUTOBLK LOSET AFTER RECL.#
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0TO431.25
0TO431.25
0TO431.25

0TO +/- 65535
0TO +/- 65535

Oorl
Oorl
Oorl

10 - 5000

25-250
0-7
1-32
0-6
Oorl
05-3.0
1-255
0-3
Oorl
1.0-18.0
0-40
0-6
Oorl
1-4
Oorl
1.0-18.0
0-40
0-2
Oorl
1-4

0.1

01

KVOLTS

KVOLTS

KVOLTS
Hz

KVAR
MWHRS

AMPS

%CT
XPIU
SEC
XPIU

Ccyc

XPIU
cyc

1.00
1.00
1.00

1.00
1.00
1.00

0.10
1.00

0.10
1.00

1.00
0.10

1.00

1.00

F16
F17
F14
F18
F18
F14

F19
F20
F20

F14

F14
F21
F14
F22
F20
F14
F14
F23
F20
F14
F14
F22
F20
F14
F20
F14
F14
F22
F20
F14

100

100

3

1
0(565), 1 (575)

1

15

1
0(565), 1 (575)

0

30

0
0(565), 1 (575)

1

4

N
>

S~ P P o
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GROUND CURRENT]

CONFIGURATION

TRIP TIME (SEC) (RESERVED)
RESERVED

RESERVED

GROUND CURRENT SENSING

SENSING SYSTEM

CT RATIO PRIMARY

SEE SETPOINTS GROUND CURRENT GROUP

GROUND TIMED O/C PICKUP

GND O/C CURVE SHAPE (565) or GND O/C CURVE 1 SHAPE (575)
GROUND O/C TIME DIAL (565) or GROUND O/C TIME DIAL 1 (575)
GROUND O/C RELAY

GROUND O/C ALARM

GND O/C ALARM LEVEL

GND O/C ALARM DELAY

GND O/C ALARM RELAY

GROUND INST TRIPS (565) or GND HISET INST TRIPS (575)

GND INST TRIP LEVEL (565) or GND HISET INST TRIP LEVEL (575)
GND INST TRIP 2 LEVEL (565) or GND HISET INST TRIP2 LEVEL (579
GND INST TRIP DELAY (565) or GND HISET INST DELAY (575)
GND INST TRIP RELAY (565) or GND HISET INST RELAY (575)
GND AUTOBLK INST HISET

GND AUTOBL HISET AFTER RECL.#

GND LOSET INST TRIPS

GND LOSET INST TRIP LEVEL

GND LOSET INST TRIP2 LEVEL

GND LOSET INST DELAY

GND LOSET INST RELAY

GND AUTOBLK INST LOSET

GND AUTOBL LOSET AFTER RECL #

TRIP TIME (SEC) (RESERVED)

RESERVED

SEE SETPOINTS GROUND CURRENT GROUP

SEE SETPOINTS GROUND CURRENT GROUP
RESERVED

RESERVED
SEE SETPOINTS CONFIGURATION GROUP

SEE SETPOINTS CONFIGURATION GRQUP
SET DATE
RESET BLOCKED

SET TIME

‘ Q
BLOCK INST TRIPS \
BLOCK TIMED O/C TRI
BLOCK GND TRI

DEFINITE TIME # 1 AL
ELAY

(565 Only)

E¥2 RELAY
TRIP#1 (565) or EXTERNAL TRIP (575)

P #1 RELAY (565) or EXTERNAL TRIP RELAY (575)
TRIP #1 DELAY

RESERVED
SEE SETPOINTS CONFIGURATION GROUP

SEE SETPOINTS CONFIGURATION GROUP

EXTERNAL TRIP #2 (565) or RECLOSABLE TRIP (575)

EXTERNAL TRIP #2 RELAY (565) or RECLOSABLE TRIP RELAY (575)
EXTERNAL TRIP #2 DELAY

EXTERNAL TRIP #3 (565) or PROGRAMMABLE TRIP (575)

EXTERNAL TRIP #3 RELAY (565) or PROGRAMABLE TRIP RELAY (579

6-13

Oorl
Oorl
10 - 5000

5 | awps
1 %CT
1 -
0(565), 1 (575)
1
15
1
0(565), 1 (575)
0
30
30
0
0 (565), 1 (575)
1
4
0
30
30
0
1
- F20 1
1 - 1.00 Fl4 4
- - - F13
- - - F13
- - - F26 0
- - F26 0
- - - F26 0
- - - F26 0
- - - F26 0
1 sec | 1.00 Fl4 1
- F23 | 1(565),2(575)
- - . F26
1 sec | 1.00 Fl4 1
- - - F23 | 1(565), 2 (575)
- - F26 0
: ; - F22 | 3(565),1(575)
1 cve | 100 F14 0
- - F26 0
- - - F22 | 3(s65),1(575)
1 cve | 100 Fl4 0
- - - F26 0
- - - F22 | 3(565),1(575)




FEATURE INFORMATION

( EXTERNAL TRIP #3 DELAY
0380 | o17C (5750nly)  |PROGRAMABLE TRIP TYPE Oorl - - - 0
0332 | 014c (5650nly)  |EXTERNAL TRIP #4 0-8 - - - 0
0333 | 014D (5650nly)  |EXTERNAL TRIP #4 RELAY -6 - . 3(565), 1 (575)
0334 | 014E (5650nly)  |EXTERNAL TRIP #4 DELAY &
0352 | 0160 CURVE ADJUSTMENT
0380 | o17C SEE SETPOINTS CONFIGURATION GROUP
0381 | 017D (5750nly)  |ALTERNATE PHASE CURVE 0
0382 | 017E (5750nly) | ALTERNATE GROUND CURVE 0
0383 | 017F (5750nly)  |AUTO-RECLOSURE BLOCK 0
0384 | 0180 EXTERNAL RESET 0
0353 | 0161 SW 1 CONTACT: NORMALLY 0
0354 | 0162 SW 2 CONTACT: NORMALLY 0
0355 | 0163 SW 3 CONTACT: NORMALLY 0
0356 | 0164 SW 4 CONTACT: NORMALLY 0
0385 | 0181 SW 5 CONTACT: NORMALLY 0
0386 | 0182 SW 6 CONTACT: NORMALLY 0
0387 | 0183 SW 7 CONTACT: NORMALLY 0
0388 | 0184 SW 8 CONTACT: NORMALLY 0
0357 | 0165 (5650nly)  [TRIP RELAY 1
0358 | 0166 (5650nly)  [TRIP RELAY PULSE TIME 0.6
0359 | 0167 AUX 1 RELAY F30 | 1(565), 2 575)
0360 | 0168 AUX 1 RELAY PULSE TIME F14 b6 (565), 01 (575
0361 | 0169 AUX 2 RELAY F30 1
0362 | 016A AUX 2 RELAY PULSE TIME F14 0.6
0365 | 016D BREAKER RESPONSE DELAY F14 1
0335 | 014F (5650nly)  |BREAKER DISCREP. F20 1
0389 | 0185 BREAKER DISCREP. DELAY F14 1000
0338 | 0152 TRIP COIL SUPER-VISION F20 1
0366 | 016E ACCUMULATED KA ALARM - F20 1
0367 | o16F ACCUMULATED KA ALARM LEVEL 10 KA 1.00 F12 5000
0369 | 0171 KA ALARM RELAY - - - F23 0
0370 | 0172 EVENT RECORDING - - - F20 0
0371 | 0173 EVENT PRINTING - - - F31 0
0336 | 0150 (5750nly)  |COLD LOAD P/U BLOCK 0-2 - - - F25 0
0337 | 0151 COLD LOAD P/U DELAY 0.0-100 01 sec | o010 F14 0.0
0372 | 0174 MM comm.: Oorl - - - F20 0
0390 | 0186 | ANALOG INPUT |ANALOG INPUT: Oort - - - F20 1
0391 | 0187 EDIT ANALOG INPUT TITLE? (RESERVE
0392 | 0188 EDIT ANALOG INPUT UNITS? (RESERVED)
0393 | 0189 MIN CURR SCALE VALUE: 0.00-1023.00 | 0.01 - 001 F12 4.00
0395 | 0188 MAX CURR SCALE VALUE 0.00-1023.00 | 001 - 001 F12 20.00
L 4

0397 | 018D ANALOG INPUT TRIP Oorl - - - F20 1
0398 | 018 ANALOG IN TRIP LEVEL \ (See393103%,.0) | - - - F32 16.00
0400 | 0190 ANALOG IN TRIP DELAY 1-255 1 sec | 100 F14 1
0401 | 0101 ANALOG IN TRIP 0-6 - - . F22 | 0(s65),1(575)
0402 | 0192 ANALOG INP Oorl - - - F20 1
0403 | 0193 ANALOG IN (See393103%,.0) | - - - F32 12.00
0405 | 0195 ANAL 1-255 1 sec | 100 F14 1
0406 | 0196 ANAL LARM RELAY 0-3 - - - F23 | 0(565), 2 (575)
0407 | 0197
0419 | 01A3
0420 | 01A4 | ANALO QUTPUT PARAMETER 0-8 - - - F33 0
0421 | 01A5 OUTPUT RANGE Oortl - - - F34 1
0422 | 0146
0429 | 01AD RESERVED
0430 | 01AE | COMMUNICATIONS |RELAY ADDRESS 1-254 1 - 1.00 F14 1
0431 | 01AF &  |BAUDRATE 0-3 - - - F35 1

RESERVED

RESERVED

EXERCISE RELAY 0-6 - - - F36 0

SWITCH NUMBER 1 STATUS Oort - - - F28 0

SWITCH NUMBER 2 STATUS Oorl - - - F28 0

SWITCH NUMBER 3 STATUS Oort - - - F28 0
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FEATURE INFORMATION

SWITCH NUMBER 4 STATUS

0471 | 0107 SWITCH NUMBER 5 STATUS 0

0472 | 01D8 SWITCH NUMBER 6 STATUS 0

0473 | 01D9 SWITCH NUMBER 7 STATUS 0

0474 | 01DA SWITCH NUMBER 8 STATUS &

0445 | 018D BREAKER OPEN STATUS

0446 | 01BE BREAKER CLOSED STATUS 0

0447 | 018F ANALOG SELECT A STATUS 0

0448 | o1co ANALOG SELECT B STATUS 0

0449 | o1c1 ANALOG SELECT C STATUS 0

0450 | o1c2 ANALOG SELECT D STATUS 0

0451 | 01c3 ACCESS JUMPER STATUS 1

0452 | o1c4 REMOTE/LOCAL 43 STATUS 0

0453 | o1cs RESERVED

0454 | o1ce RESERVED

0455 | 01c7 (5750nly)  |RECLOSE ENABLE STATUS 0

0456 | o1cs (5750nly)  |RECLOSE DISABLE STATUS 1

0457 | o1co RESERVED

0459 | 01cB RESERVED

0460 | 01cC LCD DISPLAY CONTRAST 5

0461 | 01CD SOFTWARE RELEASE DATE Mar 12, 1996

0463 | 01CF RESERVED

0464 | 0100 |FACTORY SERVICE|ANALOG OUTPUT FORCED TO 0

0465 | 0101 RESERVED

0466 | 0102 TEST LCD DISPLAY? (RESERVED)

0467 | 0103 RESERVED

0468 | 01D4 LOAD FACTORY SETTINGS (RESERVED)

0469 | 0105 CAL. ANALOG IN AT 4 mA (RESERVED)

0470 | 01D6 CAL. ANALOG IN AT 20 mA (RESERVED)

0471 | 01D7 SEE SETPOINTS CALIBRATION MODE GROUP

0474 | 01DA SEE SETPOINTS CALIBRATION MODE GROUP

0475 | 01DB RESERVED

0489 | 01E9 RESERVED

0490 | 01EA VOLTAGE VT CONNECTION 0-3 - - . F40 1

0491 | 01EB VT NOMINAL SEC VOLTS 48.0- 240.0 01 | vots | o010 F14 120.0

0492 | 01EC VT PRIMARY VOLTS 0.10-138.00 | 0.01 kv 0.01 F14 1.20

0615 | 0267 ZERO VOLTS DETECT Oorl - - - F20 1

0493 | 01ED UNDERVOLT TRIP Oorl - - - F20 1

0494 | 01EE UNDERVOLT TRIP LEVEL 50 - 100 1 wvT | 1.00 F14 80

0495 | 01EF UNDERVOLT TRIP DELAY 01-255 01 sec | o.10 F14 1.0

0496 | 01F0 UNDERVOLT TRIP RELAY, 0-6 - - - F22 | 3(565), 1575

0497 | 01F1 UNDERVOLT ALARM Oorl - - - F20 1

0498 | 01F2 UNDERVOLT ALARM 50 - 100 1 wT | 1.00 F14 85

0499 | 01F3 UNDERVOLT ALAI LA 0.1-255 01 sec | o0 F14 1.0

0500 | 01F4 UNDERVOLT AL, Y 0-3 - - - F23 1(565), 2 (575)

0501 | 015 Oorl - . - F20 1

0502 | 016 101-125 1 wT | 1.00 F14 120

0503 | 01F7 01-255 01 sec | 010 F14 1.0

0504 | o1rs 0-6 - - - F22 | 0(565), 1 (575)

0505 | 01F9 Oorl - - - F20 1

0506 | 01FA 101-125 1 wT | 1.00 F14 115

0507 | 01FB 01-255 01 sec | 010 F14 1.0

0508 | 01FC 0-3 - - . F23 0

0509 | 01FD

0519 | 0207

0520 | 0208 JDEMAND METERINGJAMPS DEMAND Oorl - - - F20 0

0521 | 0209 AMPS DEMAND TIME PERIOD 5-120 1 MIN 1.00 F14 5

0522 | 020A AMPS DEMAND ALARM Oorl - - - F20 1

0523 | 0208 & |AMP DEMAND ALARM LEVEL 10 - 5000 5 AMPS | 1.00 F14 100
AMP DEMAND ALARM RELAY 0-3 - - - F23 | 0(565), 2 (575)
KW DEMAND Oorl - - - F20 0
KW DEMAND TIME PERIOD 5-120 1 MIN 1.00 F14 5
KW DEMAND ALARM Oorl - - - F20 1
KW DEMAND ALARM LEVEL 100 - 65000 100 KW 1.00 F14 1000
KW DEMAND ALARM RELAY 0-3 - - - F23 | 0(565), 2 (575)
KVAR DEMAND Oorl - - . F20 0
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FEATURE INFORMATION

0532
0533
0534
0535

0545
0546
0547
0548
0549
0550
0551
0552
0553
0554
0555
0556
0557
0558
0559
0560
0561
0562
0563
0564
0565
0566
0567
0568
0569
0570
0571
0572
0573
0574

0582
0583
0584
0585
0586
0587
0588
0589
0590
0591

0599
0600
0601
0602
0603
0604
0610
0611
0612
0613
0614
0615
0616

0999
1000
1001

MTM METERING

AUTO RECLOSURE
(575 Only)

PHASE CURVES
(575 Only)
(575 Only)
(575 Only)
(575 Only)
GROUND CURVE

(575 Only)
(575 Onl
(5750,
(

CUSTOM PHASE

CURVED

KVAR DEMAND TIME PERIOD
KVAR DEMAND ALARM

KVAR DEMAND AL'M LEVEL
KVAR DEMAND AL'M RELAY
RESERVED

RESERVED

MTM COMM. ALARM

IMTM COMM. ALARM RELAY
MTM CT SELECT

MTM CT RATING PRIMARY
POWER FACTOR ALARM
P/F LEADING ALARM LEVEL
P/F LAGGING ALARM LEVEL
P/F ALARM DELAY

P/F ALARM RELAY

POWER FACTOR TRIP

P/F LEADING TRIP LEVEL
P/F LAGGING TRIP LEVEL
P/F TRIP DELAY

P/F TRIP RELAY
FREQUENCY ALARM
UNDER FREQ ALARM LEVEL
OVER FREQ. ALARM LEVEL
FREQUENCY ALARM DELAY
FREQUENCY ALARM RELAY
FREQUENCY TRIP

UNDER FREQ. TRIP LEVEL
OVER FREQ. TRIP LEVEL
FREQUENCY TRIP DELAY
FREQUENCY TRIP RELAY
MTM SCALING FACTOR
VOLTAGE REVERSAL TRIP
VOLTAGE REVERSAL DELAY
VOLTAGE REVERSAL RELAY
RESERVED

RESERVED

AUTO RECLOSURE

NO. OF RECLOSE SHOTS
SHOT 1 DEAD TIME

SHOT 2 DEAD TIME

SHOT 3 DEAD TIME

SHOT 4 DEAD TIME
SCHEME RESET TIME 4

PHASE CURVE
SWITCH TO

RESERVED
1.03xPU=
11xPU=
12xPU=
13xPU=
14xPU=
15xPU=
16xPU=
17xPU=
18xPU=

RECLOSURE ENABLE RE
RESERVED
RESERVED

6-16

5-120
Oorl -
100 - 65000 100
0-3 - -

Oorl - -
0-3 - -
Oorl -
5-5000 5
Oorl -
0.00 - 1.00
0.00- 1.00
1.0-127.0 0.5
0-3 -
Oorl
0.00 - 1.00
0.00 - 1.00
1.0-127.0

Oorl -

1-4 1 -
0.3-300.0 0.1 SEC
0.3-300.0 0.1 SEC
0.3-300.0 0.1 SEC
0.3-300.0 0.1 SEC

1-255 1 SEC

0-3 - -

Oorl - -

1-4 1 -

0-7

1-32 1 -

Oorl -

1-4 1 -

0-7 -

1-32 1
0.1-1092.2 0.1 SEC
0.1-1092.2 0.1 SEC
0.1-1092.2 0.1 SEC
0.1-1092.2 0.1 SEC
0.1-1092.2 0.1 SEC
0.1-1092.2 0.1 SEC
0.1-1092.2 0.1 SEC
0.1-1092.2 0.1 SEC
0.1-1092.2 0.1 SEC

F20
Fl4
F23

F14

F23

F20

F14

F14

0.10 F14
- F22

- F20
0.10 F14
0.10 F14
0.10 F14
- F23

- F20
0.10 F14
0.10 F14
0.10 F14
- F22
1.00 F14
- F20
0.10 F14
F22

- F20
1.00 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
1.00 F14
F23

- F20
1.00 F14
- F21
1.00 F14
- F20
1.00 F14
- F21
1.00 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14

1
1000
0(565), 2 (575)

L 4

1
(565), 2 (575)
0
100
1
0.75
0.75
50
0(565), 2 (575)
1
0.70
0.70
1.0
1
1
58.0
620
5.0
0(565), 1 (575)
1
56.0
64.0
1.0
1
655
1
1.0
0

oW e

Wk e

1.0

1.0
10
1.0
1.0

1.0
10




FEATURE INFORMATION

19xPU=
2.0xPU=
2.1xPU=
2.2xPU=
2.3xPU=
2.4xPU=
2.5xPU=
2.6 xPU=
2.7xPU=
2.8xPU=
29xPU=
3.0xPU=
3.1xPU=
3.2xPU=
3.3xPU=
3.4xPU=
3.5xPU=
3.6 x PU =
3.7xPU=
3.8xPU=
3.9xPU=
4.0 x PU =
4.1xPU=
4.2 xPU =
4.3xPU=
4.4xPU=
45xPU=
4.6 x PU =
4.7xPU =
4.8xPU=
49xPU=
5.0xPU =
5.1xPU=
5.2xPU=
5.3xPU=
5.4 xPU =
5.5x PU =
5.6 x PU=
5.7xPU =
5.8 x PU =
59xPU=
6.0x PU =
6.5x PU=
7.0xPU=
75xPU= L 4
8.0xPU=

8.5xPU=

9.5x PU =

10.0xPU =

105xPU =

11.0xPU=
115xPU =

9.0xPU=
12.0x

&L

16.5xPU =
17.0xPU=
175xPU=
18.0xPU=
185xPU =
19.0xPU=
195xPU =
20.0x PU =
RESERVED

NS
D
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0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2

0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2

SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC

SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC

0.10
0.10
0.10
0.10
0.10

0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10

F14
F14




FEATURE INFORMATION

RESERVED
CUSTOM GROUND |1.03 x PU =
CURVE 1 11xPU=
12xPU=
13xPU=
14xPU=
15xPU=
16xPU=
17xPU=
18xPU=
19xPU=
20xPU=
2.1xPU=
2.2XPU=
23xPU=
2.4xPU=
25xPU=
2.6 XPU=
2.7xPU=
2.8XxPU=
2.9xPU=
3.0xPU=
3.1xPU=
3.2xPU=
3.3XPU=
34xPU=
35xPU=
3.6XPU=
3.7xPU=
3.8XPU=
3.9xPU=
4.0xPU =
4.1xPU=
4.2xPU=
4.3xPU=
4.4xPU =
45X PU =
4.6 x PU =
4.7xPU =
4.8 xPU =
4.9xPU =
5.0XPU=
5.1xPU=
5.2XPU=
5.3xPU=
5.4 X PU=
55X PU =
5.6 X PU =
5.7XPU=
58X PU=
5.9XxPU=
6.0 x PU =
6.5 X PU =
7.0 x Pl
7.5%

115xPU=
120xPU =
& J2sxpu=
13.0xPU =
135X PU =
140xPU=

145xPU=
150xPU=
155xPU=
16.0xPU=

L 4

NS
D
N
O
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0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2

0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2

SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC

SEC
SEC
SEC
SEC
SEC
SEC
SEC

0.10
0.10
0.10 F14
0.10 F14
0.10

F14

F14

F14

F14

. F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14
0.10 F14




FEATURE INFORMATION

CUSTOM PHASE
CURVE 2
575 Only)

ol
N
o
o
=

=

(S e}
~
o o
oo
S S
£s=

[S20d )
NN
o o
oo
EE=
==

o
=
a
o
=A

=

(
(
(
(
(
(
(575 Only)
(
(
(
(
(

ol
B
a
o
3

=

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

Ul o1 o1 o1
NN NN
o o o o
0000
S333
5‘<"<‘<

ol
=
ol
(@)

G
N N
o a
o o
S 3
==

575 Only)

(
(
(
(
(
(
(
(
(
(
(
(575 Onl
(
(
(
(
(
(
(
(
(
(575 Only)

(575 Only)

16.5xPU =
170xPU=
175xPU=
180xPU=
185xPU=
190xPU=
195xPU=
20.0xPU =
RESERVED

RESERVED
1.03xPU =
1.1xPU=
12xPU=
13xPU=
14xPU=
15xPU=
16xPU=
17xPU=
18xPU=
19xPU=
20xPU=
21xPU=
22xPU=
23xPU=
24xPU=
25xPU=
2.6 xPU=
2.7xPU=
2.8xPU=
29xPU=
3.0xPU=
3.1xPU=
3.2xPU=
3.3xPU=
34xPU=
35xPU=
3.6 X PU=
3.7xPU=
3.8xPU=
3.9xPU=
4.0xPU =
41xPU=
4.2xPU=
43xPU=
4.4 xPU =
4.5xPU =
4.6 x PU =
4.7xPU =
4.8 x PU =
4.9xPU =
5.0xPU=
5.1xPU=
5.2 X

5.3 x

65xPU=
70xPU=
75xPU=
80xPU=
85xPU=
9.0xPU=
95xPU=
10.0xPU=
10.5xPU =
11.0xPU=

L 4

NS
D
N
O

6-19

0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2

0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2

0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2

SEC
SEC
SEC
SEC
SEC
SEC
SEC

SEC
SEC

SEC

SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC

0.10
0.10
0.10
0.10
0.10

0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10

F14
F14
F14




FEATURE INFORMATION

CUSTOM GROUND

CURVE 2
(575 Only)
(575 Only)
(575 Only)
(575 Only)
(575 Only)
(575 Only)
(575 Only)
(575 Only)
(575 Only)
(

)
)
(575 Only)
(575 Only)
(575 Only)
(575 Only)
(575 Only)
(575 Only)

)

)

)

11.5xPU=
120xPU=
125xPU =
13.0xPU =
13.5xPU =
140xPU =
145xPU =
150xPU=
155xPU =
160xPU=
16.5xPU =
17.0xPU =
17.5xPU =
18.0xPU=
185xPU =
19.0xPU =
19.5xPU =
20.0x PU =
RESERVED

RESERVED
1.03x PU=
1.1xPU=
12xPU=
13xPU=
14xPU=
15xPU=
16xPU=
17xPU=
18xPU=
19xPU=
20xPU=
21xPU=
22xPU=
23xPU=
24xPU=
25xPU=
26xPU=
27xPU=
28xPU=
29xPU=
3.0xPU=
3.1xPU=
32xPU=
33xPU=
3.4 xPU=
35xPU=
36xPU=
3.7xPU=
3.8xPU=
3.9xPU=
4.0x PU =
4.1xPU=
4.2 X

L 4
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S
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0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2

0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2
0.1-1092.2

SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC

SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC

0.10
0.10
0.10
0.10
0.10

0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10

F14
F14

F14
F14
F14
F14
F14
F14
F14
F14
F14
Fi4
F14
F14
F14
F14
F14
F14
F14
F14
F14
F14
F14
F14
F14
F14
Fl4
Fi4
F14
F14
F14
F14
F14
F14
F14
F14
F14
F14
F14
F14
F14
F14
F14
F14
F14
F14
F14
F14
F14
F14
F14
F14
F14




FEATURE INFORMATION

1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375
1376
1377
1378
1379

1535
1536
1555
1556
1575
1576
1595
1596
1615
1616
1635
1636
1655
1656
1675
1676
1695
1696
1715
1716
1735
1736

1755

(575 Only)
(575 Only)
(575 Only)
(575 Only)

(575 Only,
(575 Only,
(575 Only)
(575 Only)
(575 Only)
(

)
)
)
(575 Only)
)
)

(575 Only)
(575 Only)
75 Only)
75 Only)
(575 Only)
(575 Only)
(575 Only)
(575 Only)
(575 Only)

(SR

(

EVENT RECORDER

65xPU=
70xPU=
75xPU=
8.0xPU=
85xPU=
9.0xPU=
9.5xPU=
10.0xPU =
105xPU =
11.0xPU=
11.5xPU=
12.0xPU=
125xPU =
13.0xPU=
135xPU=
14.0xPU =
145xPU =
15.0xPU =
155xPU =
16.0xPU =
16.5xPU =
17.0xPU=
17.5xPU=
18.0xPU=
185xPU=
19.0xPU =
195xPU=
20.0xPU =
RESERVED

RESERVED
EVENT RECORD 1

EVENT RECORD 1
EVENT RECORD 2

EVENT RECORD 2
EVENT RECORD 3

EVENT RECORD 3
EVENT RECORD 4

EVENT RECORD 4
EVENT RECORD 5

EVENT RECORD 5
EVENT RECORD 6

EVENT REC
EVENT RECO

EVENT RECORD
EVENT RECORD,
7

EVENT RECORD 11
EVENT RECORD 12

EVENT RECORD 12
EVENT RECORD 13

EVENT RECORD 13
EVENT RECORD 14

7

Qs

6-21

0.1-
0.1-
0.1-
0.1-
0.1-
01-
0.1-
0.1-
0.1-
0.1-
0.1-
0.1-
0.1-
0.1-
0.1-
0.1-

1092.2 .
1092.2 01 | sec | o10
1092.2 01 | sec | o10 .
1092.2 01 | sec | o10 F14 1.0
1092.2 01 | sec | o0 F14 *
1092.2 01 | sec | o010 1
1092.2 01 | sec 1.0
1092.2 01 | Ssec 1.0
1092.2 01 | sec 1.0
1092.2 01 | Ssec 1.0
1092.2 01 | sec 1.0
1092.2 01 | SsEc 1.0
1092.2 01 | sec 1.0
1092.2 01 1.0
1092.2 01 F14 1.0
1092.2 01 F14 1.0
-1092.2 01 F14 1.0
-1092.2 F14 1.0
-1092.2 ) F14 1.0
1092.2 0.10 F14 1.0
1092.2 0.10 F14 10
0.10 F14 1.0
0.10 F14 1.0
0.10 F14 1.0
0.10 F14 1.0
0.10 F14 1.0
0.10 F14 1.0
0.10 F14 1.0
F42 .
- F42
- Fa2
- - - Fa2
- - - F42
- - - - Fa2 -
- - F42 -
- - - - F42 -
- - - Fa2
- - - Fa2
- - - Fa2
- - - Fa2
- - - F42
- - - - Fa2 -
- - F42 -
- - - - F42 -
- - - - Fa2 -
- - - - Fa2 -
- - - - Fa2 -
- - F42 -
- - F42 -
- - - F42 -
- - - - Fa2 -
- - F42 -
- - - - Fa2 -
- - - Fa2
- - - F42




FEATURE INFORMATION

1816
1835
1836
1855
1856
1875
1876
1895
1896
1915
1916
1935
1936
1955
1956
1975
1976
1995
1996
2015
2016
2035
2036
2055
2056
2075
2076
2095
2096
2115
2116
2135
2136
2155
2156
2175
2176
2195
2196
2215
2216

2235

EVENT RECORD 14
EVENT RECORD 15

EVENT RECORD 15
EVENT RECORD 16

EVENT RECORD 16
EVENT RECORD 17

EVENT RECORD 17
EVENT RECORD 18

EVENT RECORD 18
EVENT RECORD 19

EVENT RECORD 19
EVENT RECORD 20

EVENT RECORD 20
EVENT RECORD 21

EVENT RECORD 21
EVENT RECORD 22

EVENT RECORD 22
EVENT RECORD 23

EVENT RECORD 23
EVENT RECORD 24

EVENT RECORD 24
EVENT RECORD 25

EVENT RECORD 25
EVENT RECORD 26

EVENT RECORD 26
EVENT RECORD 27

EVENT RECORD 27
EVENT RECORD 28

EVENT RECORD 28
EVENT RECORD 29

EVENT RECORD 29
EVENT RECORD 30

EVENT RECORD
EVENT RECORD,

EVENT REC 31

EVENT RECORD 35
EVENT RECORD 36

EVENT RECORD 36
EVENT RECORD 37

EVENT RECORD 37
EVENT RECORD 38

L 4

&

N
D
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F42

F42 -

Fa2 -

F42 -
Fa2 -

- - - Fa2
- - - F42

- - - Fa2

- - - F42
- - - Fa2

- - - Fa2
; - - F42

- - - Fa2

- - - Fa2
- - - F42




FEATURE INFORMATION

EVENT RECORD 38
EVENT RECORD 39

EVENT RECORD 39
EVENT RECORD 40

EVENT RECORD 40
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MULTILIN

FEATURE INFORMATION

0000 0000 0001 0010 (BIN) or 0012 (HEX)
0000 0000 0011 1010 (BIN) or 003A (HEX)

0000 0000 0000 0000 (BIN) or 0000 (HEX)

18 (DEC) = 565 Feeder Management Relay
58 (DEC) = 575 Feeder Management Relay

00 (DEC) = Undefined

0000 0000 0000 0001 (BIN) or 0001 (HEX)
0000 0000 0000 0010 (BIN) or 0002 (HEX)
0000 0000 0000 0011 (BIN) or 0003 (HEX)
0000 0000 0000 0100 (BIN) or 0004 (HEX)
0000 0000 0000 0101 (BIN) or 0005 (HEX)

0000 0000 0001 1010 (BIN) or 001A (HEX

0000 XXXX 0000 0000 (BIN) or 0X00 (HEX)
0000 0000 XXXX 0000 (BIN) or 00X0 (HEX)
0000 0000 0000 XXXX (BIN) or 000X (HEX)
0000 0010 0111 0011 (BIN) or 0273 (HEX

0000 0000 0000 0000 (BIN) or 0000 (HEX)
0000 0001 0010 1011 (BIN) or 012B (HEX

0000 0000 XXXX XXXX (BIN) or 00XX (HEX)
XXXX XXXX 0000 0000 (BIN) or XX00 (HEX)
0000 0000 0000 0000 (BIN) or 0000 (HEX)
0000 0000 0000 0001 (BIN) or 0001 (HEX)
0000 0000 0000 0010 (BIN) or 0002 (HEX)
0000 0000 0000 0011 (BIN) or 0003 (HEX)

0000 0000 0010 0111 (BIN) or 0027 (HEX)
0000 0001 0000 0000 (BIN) or 0100 (HEX)
0000 0001 0000 0001 (BIN) or 0101 (HEX

0000 0000 0000 0000 (BIN) or 0000 (HEX)
0000 0000 0000 0001 (BIN) or 0001 (HEX

0000 0000 0001 0000 (BIN) or 0010 (HEX)
0000 0000 0010 0000 (BIN) or 0020 (HEX

0000 0000 0000 0001 (BIN) or 0001 (HEX)
0000 0000 0000 0010 (BIN) or 0002 (HEX)
0000 0000 0000 0100 (BIN) or 0004 (HEX)
0000 0000 0000 1000 (BIN) or 0008 (HEX)
0000 0000 0001 0000 (BIN) or 0010 (HEX)
0000 0000 0010 0000 (BIN) or 0020 (HEX)
0000 0000 0100 0000 (BIN) or 0040 (HE,

0000 0000 1000 0000 (BIN) or 0080 (HEQ

0000 0000 0000 0001 (BIN) or OO
0000 0000 0000 0010 (BIN) or 000
0000 0000 0000 0100 (BIN) or Of H
0000 0000 0000 1000 (BIN) or/0008 (
0000 0000 0001 0000 (BIN) or'@010 (H
0000 0000 0010 0000 (BIN

0000 0000 0001 0000 (BIN) or 0010 (HEX)
0000 0000 0010 0000 (BIN) or 0020 (HEX)
0000 0000 0100 0000 (BIN) or 0040 (HEX)
0000 0000 1000 0000 (BIN) or 0080 (HEX)

0000 0000 0001 (BIN) or 0001 (HEX)

000 0000 0000 0010 (BIN) or 0002 (HEX)
00 0000 0000 0100 (BIN) or 0004 (HEX)
0000 0000 0000 1000 (BIN) or 0008 (HEX)

01 (DEC) = A
02 (DEC) = B ¢
03 (DEC)=C
04 (DEC) =D
05 (DEC) = E

26 (DEC)=Z

Major Revision Digits (0 through 9 only)
Minor Revision Digits (0 through 9 only)
Ultra Minor Revision Digits (0 through 9 only)
Example: Revision 2.73 Stored As 0273 (HEX

000 (DEC) = No Modification (Standard Feeder Manag
299 (DEC) = Modification 299

000 (DEC) = No. Of Events Register Al
001 (DEC) = Points To Event Record 01 ecent Event
002 (DEC) = Points To Event Re
003 (DEC) = Points To Event R

039 (DEC) = Points To Event R
256 (DEC) = Points To Event

1 (DEC) = 565/575 T Q SinceyLast Reset
16 (DEC) =(Breaker Open i
32 (DEC)(= Breaker Closed

requency Alarm
Power Factor Alarm
064 (DEC) = KVAR Demand Alarm
te] C) = KW Demand Alarm
~Multiple Alarms Can Be Reported

001 (DEC) = Amps Demand Alarm
002 (DEC) = Accumulated KA Alarm
004 (DEC) = Overvoltage Alarm

008 (DEC) = Undervoltage Alarm
016 (DEC) = Analog In Alarm

032 (DEC) = Switch Alarm 1

064 (DEC) = Ground Alarm

128 (DEC) = Phase Alarm

Note: Multiple Alarms Can Be Reported

001 (DEC) = External Switch 1 Active (N/O Switch Is Closed) or (N/C Switch Is Open)
002 (DEC) = External Switch 2 Active (N/O Switch Is Closed) or (N/C Switch Is Open)
004 (DEC) = External Switch 3 Active (N/O Switch Is Closed) or (N/C Switch Is Open)
008 (DEC) = External Switch 4 Active (N/O Switch Is Closed) or (N/C Switch Is Open)
016 (DEC) = External Switch 5 Active (N/O Switch Is Closed) or (N/C Switch Is Open)
032 (DEC) = External Switch 6 Active (N/O Switch Is Closed) or (N/C Switch Is Open)
064 (DEC) = External Switch 7 Active (N/O Switch Is Closed) or (N/C Switch Is Open)
128 (DEC) = External Switch 8 Active (N/O Switch Is Closed) or (N/C Switch Is Open)
Note: Multiple Switches Can Be Reported

001 (DEC) = Aux 3 Relay Is Or Has Been Activated By A Trip Since Last Reset (*)
002 (DEC) = Aux 2 Relay Is Or Has Been Activated By A Trip Since Last Reset (*)
004 (DEC) = Aux 1 Relay Is Or Has Been Activated By A Trip Since Last Reset (*)
008 (DEC) = Trip Relay Is Or Has Been Activated By A Trip Since Last Reset (*)
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0000 0000 0001 0000 (BIN) or 0010 (HEX) 016 (DEC) = Aux 3 Relay Is Activated By A Trip Or An Alarm At Moment Of Request

0000 0000 0010 0000 (BIN) or 0020 (HEX) 032 (DEC) = Aux 2 Relay Is Activated By A Trip Or An Alarm At Moment Of Request
0000 0000 0100 0000 (BIN) or 0040 (HEX) 064 (DEC) = Aux 1 Relay Is Activated By A Trip Or An Alarm At Moment Of Request
0000 0000 1000 0000 (BIN) or 0080 (HEX) 128 (DEC) = Trip Relay Is Activated By A Trip At Moment Of Request
i*i An Alarm Condition Will Not Activate This Bit
XX XX 00 00 (HEX) Lower Address Contains The Most Significant 16 bits
00 00 XX XX (HEX) Upper Address Contains The Least Significant 16 bits
Example:
XX XX XX XX (HEX) XXXXXX (DEC) * Scaling Factor = Result
00 03 5C 71 (HEX) 220273 (DEC) * 0.01 = 2202.73 Amps

Note: This Register Should Be Read As Four Continuous Bytes
Note: Only Reading The Upper Address Will Return Zero, As This Ri

XX SS MM HH (BCD) Lower Address Contains Don't Care And The Seconds

Upper Address Contains The Minutes And The Hour

81 48 58 07 (BCD) Example: 07 (Hour) : 58 (Minutes) : 48 (Seconds)
Range: 00:00:00 To 23:59:59

XX DD MM YY (BCD) Lower Address Contains Don't Care And The Day
Upper Address Contains The Month And The Year

00 18 07 95 (BCD) Example: July 18, 1995
Range: Jan 01, 1969 To Dec 31, 2068 Q
con Bytes
url 0, As This Register Is Non-existent

Note: This Register Should Be Read A

Example:
XXX (DEC) * Scaling Factor =
416 (DEC) * 0.01 = 4.16 kV.

XXX XXX XXXX XXXX (BIN) 0r XXXX (HEX)
0000 0001 1010 0000 (BIN) or 01A0 (HEX

00 00 00 00 (HEX)
00 00 00 01 (HEX) hase A Loset Overcurrent (575)
00 00 00 02 (HEX) i e B Loset Overcurrent (575)
00 00 00 04 (HEX) 65)pRhase C Loset Overcurrent (575)
00 00 00 08 (HEX) Ground Loset Overcurrent (575)
00 00 00 10 (HEX)
00 00 00 20 (HEX)
00 00 00 40 (HEX)
00 00 00 80 (HEX)
00 00 01 00 (HEX)
00 00 02 00 (HEX)
00 00 04 00 (HEX)
00 00 08 00 (HEX) Analog Input
00 00 10 00 (HEX) = Power Factor

00 00 20 00 (HEX) 0819 EC) = Frequency

00 00 40 00 (HEX) L 4 6384/(DEC) = External Switch Trip #2 (565), Reclosable Trip (575)

00 00 80 00 (HEX) (DEC) = External Switch Trip #3 (565), Programmable Trip (575)
00 01 00 00 (HEX) 554 EXP 04 (DEC) = Undefined

00 02 00 00 (HEX) 311 EXP 05 (DEC) = Undefined
00 04 00 00 (HEX) \ 2.621 EXP 05 (DEC) = Undefined

00 08 00 00 (HEX) 5.243 EXP 05 (DEC) = Undefined

00 10 00 00 (HEX), 1.049 EXP 06 (DEC) = Undefined
00 20 00 00 (HEX 2.097 EXP 06 (DEC) = Undefined
004000 00 (H 4.194 EXP 06 (DEC) = Overvoltage
008000 0 8.389 EXP 06 (DEC) = Undervoltage

1.678 EXP 07 (DEC) = Phase A Timed O/C

3.355 EXP 07 (DEC) = Phase B Timed O/C

6.711 EXP 07 (DEC) = Phase C Timed O/C

1.342 EXP 08 (DEC) = Ground Timed O/C

2.684 EXP 08 (DEC) = Phase A Inst. O/C (565), Phase A Hiset Overcurrent (575)
5.369 EXP 08 (DEC) = Phase B Inst. O/C (565), Phase B Hiset Overcurrent (575)
1.074 EXP 09 (DEC) = Phase C Inst. O/C (565), Phase C Hiset Overcurrent (575)
2.147 EXP 09 (DEC) = Ground Inst. O/C (565), Ground Hiset Overcurrent (575)
Note: Multiple Trips Can Be Reported If Occurring In The Same Cycle

Note: This Register Should Be Read As Four Continuous Bytes

Note: Only Reading The Upper Address Will Return Zero, As This Register Is Non-existent

XXXX 0000 0000 (BIN) or XX00 (HEX) Most Significant Byte Contains The Real Power Sign (kW)
0000 XXXX XXXX (BIN) or 00XX (HEX) Least Significant Byte Contains The Reactive Power Sign (kVAR)

Example:
00 0000 0000 0000 (BIN) or 0000 (HEX) 00000 (DEC) = Real Power Is Positive, Reactive Power Is Positive
0000 0000 1111 1111 (BIN) or 00FF (HEX) 00255 (DEC) = Real Power Is Positive, Reactive Power Is Negative
1111 1111 0000 0000 (BIN) or FFOO (HEX) 65280 (DEC) = Real Power Is Negative, Reactive Power Is Positive
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111111111111 1111 (BIN) or FFFF (HEX

XXX XXXX XXXX XXXX (BIN) or XXXX (HEX)
0000 0000 0110 0000 (BIN) or 0060 (HEX)

XXX XXXX XXKX XXXX (BIN) 0r XXXX (HEX)
1111 1111 1010 0101 (BIN) or FFAS5 (HEX)
0000 0000 0101 1010 (BIN) or 005A (HEX)
0000 0000 0000 0001 (BIN) or 0001 (HEX)
0000 0000 0101 1011 (BIN) or 0058 (HEX

0000 0000 XXXX XXXX (BIN) or 00XX (HEX)
XXX XXX XXX XXXX (BIN) or XXXX (HEX)
1111 0001 1000 1010 (BIN) or F18A (HEX)

1111 1111 XXXX XXXX (BIN) or FFXX (HEX)
XXX XXX XXKX XXXX (BIN) 0r XXXX (HEX)
1010 1101 1111 1110 (BIN) or ADFE (HEX)
0101 0010 0000 0001 (BIN) or 5201 (HEX)
0000 0000 0000 0001 (BIN) or 0001 (HEX)
0101 0010 0000 0010 (BIN) or 5202 (HEX)

XXXX XXXX 0000 0000 (BIN) or XX00 (HEX)
XXX XXX XXKX XXXX (BIN) 0r XXXX (HEX)
1111 1100 1111 0010 (BIN) or FCF2 (HEX)

XXXX XXXX 1111 1111 (BIN) or XXFF (HEX)
XXX XXX XXXX XXXX (BIN) or XXXX (HEX)
1001 1100 1110 1001 (BIN) or 9CE9 (HEX)
0110 0011 0001 0110 (BIN) or 6316 (HEX)
0000 0000 0000 0001 (BIN) or 0001 (HEX)
0110 0011 0001 0111 (BIN) or 6317 (HEX

0000 0000 0000 0000 (BIN) or 0000 (HEX)
0000 0000 0000 0001 (BIN) or 0001 (HEX.

0000 0000 0000 0000 (BIN) or 0000 (HEX)
0000 0000 0000 0001 (BIN) or 0001 (HEX

0000 0000 0000 0000 (BIN) or 0000 (HEX)
0000 0000 0000 0001 (BIN) or 0001 (HEX)
0000 0000 0000 0010 (BIN) or 0002 (HEX)
0000 0000 0000 0011 (BIN) or 0003 (HEX)
0000 0000 0000 0100 (BIN) or 0004 (HEX)
0000 0000 0000 0101 (BIN) or 0005 (H

0000 0000 0000 0110 (BIN) or 0006 (HE
0000 0000 0000 0111 (BIN) or 0007 (H

0000 0000 0000 0000 (BIN) or 000
0000 0000 0000 0001 (BIN) or Of
0000 0000 0000 0010 (BIN) or 0002 (H
0000 0000 0000 0011 (BIN) 0r{0003 (H
0000 0000 0000 0100 (BI
0000 0000 0000 0101 (BIN) or 0005 (HEX

0000 0000 0000 0000 (BIN) or 0000 (HEX)
0000 0000 0000 0001 (BIN) or 0001 (HEX

0000 0000 0000 0000 (BIN) or 0000 (HEX)
9000 0000 0000 0001 (BIN) or 0001 (HEX)
0000 0000 0000 0010 (BIN) or 0002 (HEX

0000 0000 0000 0000 (BIN) or 0000 (HEX)
000 0000 0000 0001 (BIN) or 0001 (HEX)
0000 0000 0000 0010 (BIN) or 0002 (HEX)

65535 (DEC) = Real Power Is Negative, Reactive Power Is Negative

Positive Sign Bit And Magnitude In True Magnitude Form:

True Magnitude Form (DEC) * Scaling Factor = Result

0096 (DEC) * 0.01 = 0.96 Leading Power Factor

Negative Sign Bit And Magnitude In 2's Complement Form: .

2's Complement Form (DEC) * Scaling Factor = Result
{Complement Each Bit

And Add 1

To Get The 2's Complement}

ing Power Factor

Positive Real Power Sign In Register 006D (HEX) And Magnitude In
True Magnitude Form (DEC) * Scaling Factor = Result
61834 (DEC) * 1.00 = 61834 kW

Negative Real Power Sign In Register 006D (HEX) And Ma e In
2's Complement Form (DEC) * Scaling Factor = Result
{Complement Each Bit

And Add 1

To Get The 2's Complement}
-20994 (DEC) * 1.00 = -20994 kW

omplement Form:

Positive Reactive Power Sign In Regist
True Magnitude Form (DEC) * Scaling F
64754 (DEC) * 1.00 = 64754 kVA

Magnitude In True Magnitude Form:

Negative Reactive Power Sig
2's Complement Form (DEC) ling
{Complement Each Bit
And Add 1

To Get The 2's Complement}

HEX) And Magnitude In 2's Complement Form:
or = Result

00 (DEC) = Basi
01 (DEC) =Advang

00 (DEC) =Enable
01 (DEQ)= Disable

xtremely Inverse

) = Custom (565), Custom 1 or Custom 2 (575)
)=IECA

C)=IECB

04 (D
5 (D

00 (DEC) = Trip (565, 575)

01 (DEC) = Aux 1 (565), Trip & Aux 1 (575)
02 (DEC) = Aux 2 (565, 575)

03 (DEC) = Trip & Aux 1 (565)

04 (DEC) = Trip & Aux 2 (565)

05 (DEC) = Aux 1 & 2 (565)
06 (DEC) = Trip & Aux 1 & 2 (565

00 (DEC) = Aux 1 (565), None (575)
01 (DEC) = Aux 2 (565), Aux 1 (575)
02 (DEC) = Aux 1 & 2 (565), Aux 2 (575)

00 (DEC) = Residual
01 (DEC) = Zero Sequence

00 (DEC) = Loset (575)
01 (DEC) = Hiset (575)
02 (DEC) = Both (575

00 (DEC) = Disabled
01 (DEC)=SW. 1
02 (DEC) = SW. 2
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FEATURE INFORMATION

0000 0000 0000 0011 (BIN) or 0003 (HEX)
0000 0000 0000 0100 (BIN) or 0004 (HEX)
0000 0000 0000 0101 (BIN) or 0005 (HEX)
0000 0000 0000 0110 (BIN) or 0006 (HEX)
0000 0000 0000 0111 (BIN) or 0007 (HEX)
0000 0000 0000 1000 (BIN) or 0008 (HEX

0000 0000 0000 0000 (BIN) or 0000 (HEX)
0000 0000 0000 0001 (BIN) or 0001 (HEX

0000 0000 0000 0000 (BIN) or 0000 (HEX)
0000 0000 0000 0001 (BIN) or 0001 (HEX

0000 0000 0000 0000 (BIN) or 0000 (HEX)
0000 0000 0000 0001 (BIN) or 0001 (HEX

0000 0000 0000 0000 (BIN) or 0000 (HEX)
0000 0000 0000 0001 (BIN) or 0001 (HEX)
0000 0000 0000 0010 (BIN) or 0002 (HEX)

0000 0000 0000 0000 (BIN) or 0000 (HEX)
0000 0000 0000 0001 (BIN) or 0001 (HEX

XX XX 00 00 (HEX)
00 00 XX XX (HEX)

0000 0000 0000 0000 (BIN) or 0000 (HEX)
0000 0000 0000 0001 (BIN) or 0001 (HEX)
0000 0000 0000 0010 (BIN) or 0002 (HEX)
0000 0000 0000 0011 (BIN) or 0003 (HEX)
0000 0000 0000 0100 (BIN) or 0004 (HEX)
0000 0000 0000 0101 (BIN) or 0005 (HEX)
0000 0000 0000 0110 (BIN) or 0006 (HEX)
0000 0000 0000 0111 (BIN) or 0007 (HEX)
0000 0000 0000 1000 (BIN) or 0008 (HEX

0000 0000 0000 0000 (BIN) or 0000 (H
0000 0000 0000 0001 (BIN) or 0001 (HE.

0000 0000 0000 0000 (BIN) or O
0000 0000 0000 0001 (BIN) or 00
0000 0000 0000 0010 (BIN) or

0000 0000 0000 0000 (B
0000 0000 0000 0001 1 (HEX)
0000 0000 000! r 0002 (HEX)
3 (HEX)
or 0004 (HEX)

0000 0000 00000000 (BIN) or 0000 (HEX)
0000 0000 0000 0001 (BIN) or 0001 (HEX

0000 0000 000 0000 (BIN) or 0000 (HEX)
0000 0000 0000 0001 (BIN) or 0001 (HEX

000 0000 0000 0000 (BIN) or 0000 (HEX)

3 6000 0000 0000 0001 (BIN) or 0001 (HEX

0000 0000 0000 0000 (BIN) or 0000 (HEX)
0000 0000 0000 0001 (BIN) or 0001 (HEX)

03 (DEC) = SW. 3
04 (DEC) = SW. 4
05 (DEC) = SW. 5
06 (DEC) = SW. 6
07 (DEC) = SW. 7

00 (DEC) = Non-Recl. (575)
01 (DEC) = Recl. (575

00 (DEC) = Open
01 (DEC) = Closed

00 (DEC) = Latched (565)
01 (DEC) = Pulsed (565

00 (DEC) = Latched
01 (DEC) = Unlatched
02 (DEC) = Pulsed

00 (DEC) = Offline
01 (DEC) = Online

Lower Address Contains The Most Sig

Upper Address Contains The Least Signi

Example:

XXXXXX (DEC) * Scaling Factor

Use The Following To Determi

(1) [(Maximum Current Scal

(2) [(Maximum Current Sc

Al

[(Maximum Current Scal lue - Minimum Current Scale Value) < 408.80] = 0.1

- Minimum Current Scale Value > 408.79)] = 1.0

ddress Will Return Zero, As This Register Is Non-existent

Voltage

200 (DEC) =0 - 1 mA

O0IT(DEC) = 4 - 20 mA

00 (DEC) = 1200 Baud
01 (DEC) = 2400 Baud
02 (DEC) = 4800 Baud

00 (DEC) = Trip

01 (DEC) = Aux 1

02 (DEC) = Aux 2

03 (DEC) = Aux 3

04 (DEC) = All (565), Aux 4 (575)

05 (DEC) = Block Tap Change (575)
= All (575

00 (DEC) = No
01 (DEC) = Yes

00 (DEC) = Off
01 (DEC) = On

00 (DEC) = Local
01 (DEC) = Remote

00 (DEC) = None
01 (DEC) = Wye
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0000 0000 0000 0010 (BIN) or 0002 (HEX) 02 (DEC) = Open Delta

0000 0000 0000 0011 (BIN) or 0003 (HEX 03 (DEC) = Delta/Wye

0000 0000 0000 0000 (BIN) or 0000 (HEX) 00 (DEC) = Common
0000 0000 0000 0001 (BIN) or 0001 (HEX) 01 (DEC) = Separate

Data Byte 00 Unused
Data Byte 01 :
Data Byte 02

Data Byte 03 Cause Of Event (See Accompanying Cause Of Event Table) %
Data Byte 04 Time Of Event (See F13)

Data Byte 05 :

Data Byte 06 :

Data Byte 07 :

Data Byte 08 Date Of Event (See F13)
Data Byte 09 :

Data Byte 10 :

Data Byte 11 :

Data Byte 12 Phase A Current (See Accompanying Number Format Des jon)
Data Byte 13 :

Data Byte 14 .

Data Byte 15 :

Data Byte 16 Phase B Current (See Accompanying Number For: ription)
Data Byte 17 :

Data Byte 18

Data Byte 19 :

Data Byte 20 Phase C Current (See Accomp
Data Byte 21 :

Data Byte 22 :
Data Byte 23 :
Data Byte 24 Ground Current (See Acco% er Format Description)

ormat Description)

Data Byte 25
Data Byte 26
Data Byte 27

Data Byte 28 Voltage A-X (! cCe @ g Number Format Description)
Data Byte 29 :
Data Byte 30 :
Data Byte 31 :
Data Byte 32 Volta (: ccompanying Number Format Description)
Data Byte 33 :

Data Byte 34
Data Byte 35
Data Byte 36 Vol e Accompanying Number Format Description)

Data Byte 37
Data Byte 38 :
Data Byte 39 & :
\ CAUSE OF EVENT TABLE
(*) = Only Those Events Marked With An Asterisk Will Have Their Current And Voltage
Parameters Recorded.
01,4 (*) Phase A Timed Overcurrent Trip (565, 575)
02, (*)  Phase B Timed Overcurrent Trip (565, 575)

03,4 (*)  Phase C Timed Overcurrent Trip (565, 575)
04,4 (*)  Ground Timed Overcurrent Trip (565, 575)
05,4 (*)  Phase A Instantaneous Overcurrent Trip (565)

Z 06,4 (*) Phase B Instantaneous Overcurrent Trip (565)
07,.ex(*)  Phase C Instantaneous Overcurrent Trip (565)

08, (*)  Ground Instantaneous Overcurrent Trip (565)

09,,(*)  Phase A Hiset Instantaneous Trip (575)

O0A e« (*)  Phase B Hiset Instantaneous Trip (575)

0B« (*)  Phase C Hiset Instantaneous Trip (575)

0Cex (*)  Ground Hiset Instantaneous Trip (575)

0D« (*)  Phase A Loset Instantaneous Trip (575)
@ OE, e« (*)  Phase B Loset Instantaneous Trip (575)

OF 4 (*)  Phase C Loset Instantaneous Trip (575)

10,4 (*)  Ground Loset Instantaneous Trip (575)

11, (*)  Overvoltage Trip (565, 575)

12, (M Undervoltage Trip (565, 575)

13,4 Analog Input Trip (565, 575)

14« External Trip #1 (565)

15,,.x External Trip #2 (565)
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X0000000 00 00000000 (BIN)
OXXXXXXX X0 00000 00000000 (BIN)
00000000 O; XXOXXXXX (BIN)

01000011 01001110 11101101 10110011 (BIN)
OXOOXXXX XXX XIOOXKXXX (BIN)
1.1 OXXOOOOK XK XXXXXXXX (BIN)

XXXX X1001110 11101101 10110011 (BIN)

16 HEX
17 HEX
18 HEX
19 HEX
1AHEX
lBHEX
1CHEX
lDHEX
1EHEX
1FHEX
20 HEX

External Trip #3 (565)
External Trip #4 (565)
External Trip (575)
Reclosable Trip (575)
Programmable Trip (575)

Power Factor Trip (565, 575)
Frequency Trip (565, 575)

Voltage Phase Reversal Trip (565, 575)
Phase Overcurrent Alarm (565, 575)
Ground Overcurrent Alarm (565, 575)
Overvoltage Alarm (565, 575)

21, Undervoltage Alarm (565, 575)

22, Analog Input Alarm (565, 575)

23,ex Accumulated KA Alarm (565, 575)
24, Switch Alarm #1 (565, 575)

25,5 Switch Alarm #2 (565, 575)

26,,cx Amps Demand Alarm (565, 575)

27 ,ex kW Demand Alarm (565, 575)

28 HEX
29 HEX
2AHE)(
2BHE)(
2(:HEX
2DHEX

kVAR Demand Alarm (565, 575)
Power Factor Alarm (565, 575)
Frequency Alarm (565, 575)

Breaker Discrepancy Alarm (565, 575)
Trip Coil Alarm (565, 575)

2EHEX
2':HEX
30 HEX
31 HEX
32 HEX
33 HEX
34 HEX
35 HEX
36 HEX
37 HEX
38 HEX

Overvoltage Alarm Re
Undervoltage Alarm Re
Analog Input Alarm
Switch Alarm #1 Res
Switch Alarm #2 R

Setpoint Access (565, 575)

Manual Reset (565, 575)
osure Enabled (575)
eclosure Disabled (575)

ontrol Switch to Remote (565, 575)
Control Switch to Local (565, 575)

46 HEX
a7 HEX
48 HEX
49 HEX
4AHEX
4BHEX
4(:HEX
4DHE)(

Reclosure #1 (575)

Reclosure #2 (575)

Reclosure #3 (575)

Reclosure #4 (575)

Reclosure Lockout (575)

Reclosure Scheme Reset (575)

Serial Communication Trip (565, 575)
Serial Communication Close (565, 575)

NUMBER FORMAT DISCRIPTION

Sign Bit (0 = Positive, 1 = Negative)

Exponent Blts

Mantissa Blts

Example:

Sign (2P %9 X (2% + Mantissa) = Result
Sign =+

Exponent = 86(HEX) = 134(DEC)

Mantissa = 4EEDB3(HEX) = 5172659(DEC)

+(2113150 % (2% 4 5172659) = 206.93 Amps or Volts
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Metering Specification - 565/575 with MTM

The Metering Transducer Module is an optional unit which
can be connected to the 565/575 unit to give additional
functionality. The MTM is used to obtain data for specific
functions which are displayed in the 565/575 or used for
further processing. ** 565 requires Option Card **

Metering Functions
The following data is supplied by the MTM to the 565/575:

* Power Factor

e Frequency

¢ Kilowatts (kW)

¢ Kilovars (kVAR)

¢ Megawatthours (MWhr)

Various alarms and trip levels are set in the 565 for the above
parameters as required.

The following levels are derived from MTM data and calcu-
lated in the 565/575. They are:

» Kilowatt Demand
» Kilovars Demand

MTM Communications

The 565/575 communicates with the MTM via, a dedicated
port and uses a proprietary protocol.

Port Information

The dedicated port uses the RS485 typé arrangement and
requires a shielded twisted pair cable. The, MTM/is used as a
slave and responds only after a request by*the 565/575. A
request is sent every 500 ms. The4MTM responds with data
which must occur within a set‘pefriod ef time.

A checksum of the data packet isused to verify data trans-
missions. If an error has aecurred or the MTM will not
respond, the 565/575 willFfesend the request. In the event
that the 565/575 has req@iested data three times and no
response has beenreceived:an MTM communications alarm
will occur, if enabled.

Revision Numbef

A revision Number is used in the transmission protocol
between the MTM and the 565/575 to identify the software
level in the 565/575 and the MTM. If the revisions are not
compatible then an MTM communications alarm is declared.

Runction 'Enhancement with MTM
The following functions with their specifications become

available when an MTM and Option Card has been added to
the 565/575.

Power Factor

Ratio of real power (kW) to apparent powef (kVAR). The
range is from O leading (+ve values) to 1 toQ lagging (-ve
values) to 1.

Setpoints:
Alarm level 0 leading to 1 and 0ffagging to 1, in steps of
0.05. Default valuesi@¢75 leading and lagging.
Alarm delay 1-127 sec, in steps,of Q5 sec. Default 5

seconds.
Alarm relay AUX 1, 2 and AUX 2&2. Default AUX 1.

Trip level 0 leading &0 1 and/0 lagging to 1, in steps of
0.05. Defaultiwalues 0.7 leading and lagging.

Trip delay  1-127 Seg, in steps of 0.5 sec. Default 1
second:

Triprelay  TRIB AUXL, 2, TRIP & AUX1, TRIP & AUX2,
AUX2&2, and TRIP & AUX 1&2. Default AUX
1,

Frequency.

Line “frequency measured between the phases A and B
voltages.

The range is 40-72 Hz. This allows for measurements of up to
20% of 50 or 60 Hz. The resolution is 0.1 Hz.

Setpoints:
Alarm level 40-60Hz for Underfrequency and 50-72Hz for
Overfrequency, in steps of 0.1 Hz. Default
value 58 and 62 for Under/Over freq.

Alarm delay 1-127 sec, in steps of 0.5 sec. Default value 5

seconds.
Alarm relay AUX 1, 2, and AUX 1&2. Default AUX 1.

Trip level 40-60Hz for Underfrequency and 50-72Hz for
Overfrequency, in steps of 0.1 Hz. Default
value 56 and 64 for Under/Over freq.

Trip delay  1-127 sec, in steps of 0.5 sec. Default value 1
second.

Triprelay  TRIB AUX 1, 2, TRIP & AUX1, TRIP & AUX2,
AUX 1&2, and TRIP & AUX 1&2. Default AUX
1.

kW

This measures real power and is supplied by the MTM for
metering purposes only. There are no alarm or trip functions.

Range is up to 65 000 kW (65 MW).
Accuracy is £2% of displayed.
Resolution display is 1 kW.

kVAR

This is a measure of reactive power. This value is supplied by
the MTM and is for metering purposes only. There are no
alarm or trip functions.

6-29



FEATURE INFORMATION

MULTILIN

Range is up to 65 000 kVAR (65 MVAR).
Accuracy is +2% of displayed.
Resolution display is 1 kVAR.

Signed Real and Reactive Power Readings

If the 565/575 is communicating with a revision E MTM or
MTM Plus, the kW and kvar readings sent to the 565/575 will
also include the polarity sign. The 565/575 will display this
information as shown below.

REALPOWER
+VEG65000 kW
REACTIVEPOWER
+VEG65000 kw

To interpret the real power readings at Modbus register 70h
and the reactive power readings at Modbus register 71h, one
must first read register 6Dh. This latter register indicates the
sign of the real and reactive power readings. Refer to the
565/575 DATA MAP for an explanation of the data format for
register 60h. With knowledge of the real and reactive power
signs, the formatting of the Power Data at register 70h and
71h is indicated in the 565/575 Data Map.

Generally, if the sign at data register 6Dh is zero, the corre-
sponding data can be read directly. If the sign data at register
6Dh is not zero, a 2's complement operation should be
performed on the data first.

MWhrs

This is real power used. This value is supplied by _the MTM
and is for metering purposes only. There are no alarm oftrip
functions.

Range is up to 65 000 MWhrs.
Accuracy is +2% of displayed.
Resolution displayed is 1 MWhr.

kW Demand

This measures average reahpoweremanded over time. The
kW value is supplied by the MT[M while the demand value is
averaged by the 565.

Setpoints:

Time period 5-120 min, in steps of 1 min. Default value 5
minutes.

100 - 65 000 kW in steps of 100 kW. Default
value 1 000 kW.

Alarm relay CAWXM, 2, and AUX 1&2. Default AUX 1.

Alarm level
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kVAR Demand

This measures average reactive power demanded overtime,
This value is supplied by the MTM but averaged by the\565.

Setpoints:

Time period 5-120 min, in steps of 1 min. Default value 5
minutes.

100 - 65 000 kVAR imystepstof J100 kVAR.
Default value 1 000 kVAR:

Alarm relay AUX 1, 2, and AUX 1&2WRefault AUX 1.

Alarm level

The 565/575 contains a line whigh allows the clearing of the
MWhrs data calculated by the MTMIMTM Plus. This setpoint
can be found in the Actual Values Metering Data page and
appears as below:

CLEARENERGY
USEDDATA?NO

This MTMIMEEM Plus parameter can also be cleared with the
Modbus “Foree SiAgle Coil” function code 05h and operation
code 15h¥

Retrievahof Event Records via Serial Communication

To facilitate the retrieval of event records, a register called the
Start of/Event Queue is implemented at memory location
19h. The low order byte of this register gives the record
number of the most recent event (0 to 27h). The high order
byte is a free running wraparound counter incremented
every 40 events. The Start of Event Queue register will be
reset to zero if the event recorder is cleared.

For the first 40 events, the Start of Event Queue register will
read 00h. In this case, the record nhumber of the most recent
event will correspond to the Number of Events found at
register 74h. With more than 40 events, the record number of
the most recent event will be the lower order byte of the Start
of Event Queue register. A reading of 00h in this lower order
byte coincides with event record 28h.

The event record number points to the following memory
map addresses:
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RECORD 0lh — 600h  RECORD 15h 790h
RECORD 02h — 614h  RECORD 16h 7A4h
RECORD 03h — 628h  RECORD 17h 7B8h
RECORD 04h — 63Ch  RECORD 18h 7CCh
RECORD 05h — 650h  RECORD 19h 7EQh
RECORD 06h — 664h  RECORD 1Ah 7F4h
RECORD 07h — 678h  RECORD 1Bh 808h
RECORD 08h — 68Ch  RECORD 1Ch 81Ch
RECORD 09h — 6A0h  RECORD 1Dh 830h
RECORD OAh — 6B4h  RECORD 1Eh 844h
RECORD 0Bh — 6C8h  RECORD 1Fh 858h
RECORD 0Ch — 6DCh  RECORD 20h 86Ch
RECORD 0Dh — 6FOh  RECORD 21h 880h
RECORD OEh — 704h  RECORD 22h 894h
RECORD OFh — 718h  RECORD 23h 8A8h
RECORD 10h — 72Ch  RECORD 24h 8BCh
RECORD 11h — 740h  RECORD 25h 8D0h
RECORD 12h — 754h  RECORD 26h 8E4h
RECORD 13h — 768h  RECORD 27h 8F8h
RECORD 14h — 77Ch  RECORD 28h 90Ch
Each of the event records is composed of 40 bytes as shown
below:
DATA BYTE | DEFINITION FORMAT
0-2 Unused
3 Cause of event Refer to next table
4-7 Time of event Binary (-, Second, Minute, Hour)
8-11 Date of event Binary (-, Day, Month, Year)
12-15 Phase A Current Unsigned long integer
(If applicable)
16-19 Phase B Current Unsigned long integer
(If applicable)
20-23 Phase C Current Unsigned long integer
(If applicable)
24-27 Ground Current Unsigned long dhteger
(If applicable)
28-31 Voltage A Unsigned loRg integer
(Phase/Line, if applicable)
32-35 Voltage B Ufisignedhlong integer
(Phase/Line, if applicable)
36-39 Voltage C unsignedileng integer
(Phase/Line, if applicable)

The phase currents, ground c@ffent,“and phase voltages are
of a double precision numbef.format which is composed of 1
sign bit, 8 exponential bitspands23 mantissa bits.

The following liststhe pasSible events and the corresponding
hexadecimal numberwhich will be found at byte 3 of each
event record. Only those events marked with an asterisk will
have their cUrrent and Joltage parameters recorded.

EVENT NO DESCRIPTION
01h (¥ Phase A timed overcurrent trip
02h (*) Phase B timed overcurrent trip
03h (%) Phase C timed overcurrent trip
04hn() Ground timed overcurrent trip
05hi(*) Phase A inst. overcurrent trip
06h'() Phase B inst. overcurrent trip
07h (*) Phase C inst. overcurrent trip
08h (*) Ground inst. overcurrent trip
09h (*)

Phase A hiset instantaneous trip

APPLICABLE TO

565/575
565/575
565/575
565/575
565
565
565
565
575

Phase B hiset instantaneous trip
Phase C hiset instantaneous trip
Ground hiset instantaneous trip

Phase A loset instantaneous trip
Phase B loset instantaneous trip
Phase C loset instantaneous trip
Ground loset instantanggus trip

Ground overcurrent alarm reset

Block instantaneous trip enabled
Block instantaneous trip disabled

EVENT NO DESCRIPTION
0Ah (*)
0Bh (*)
0Ch (*)
0Dh (%)
OEh (*)
OFh (*)
10h (*)
11h (*) Overvoltage trip
12h (%) Undervoltage tfip
13h Analog input trip
14h (%) External trip #1
15h (¥) External trip #2
16h (¥) External tripy#3
17h () External trip #4
18h (¥) External“ttip
19h (%) Réclosable trip
1Ah (¥) Programmable trip
1Bh Rowenfactor trip
1Ch Freguency trip
1Dh \oltage phase reversal trip
1Eh Phase overcurrent alarm
tkh Ground overcurrent alarm
20h Overvoltage alarm
21h Undervoltage alarm
22h Analog input alarm
23h Accumulated KA alarm
24h Switch alarm #1
25h Switch alarm #2
26h Amps demand alarm
27h kW demand alarm
28h kvar demand alarm
29h Power factor alarm
2Ah Frequency alarm
2Bh Breaker discrepancy alarm
2Ch Trip coil alarm
2Dh MTM communication alarm
2Eh Phase overcurrent alarm reset
2Fh
30h Overvoltage alarm reset
31h Undervoltage alarm reset
32h Analog input alarm reset
33h Switch alarm #1 reset
34h Switch alarm #2 reset
35h Breaker alarm reset
36h Access jumper installed
37h Access jumper removed
38h
39h
3Ah Block timed trips enabled
3Bh Block timed trips disabled
3Ch Curve adjust enabled
3Dh Curve adjust disabled
40h lllegal setpoint access
41h System manual reset
42h Reclosure enabled
43h Reclosure disabled
44h Control switch to remote
45h Control switch to local
46h Reclosure #1
47h Reclosure #2

575

575

LA

575

575

575

575

565/575
565/575
565/575
565

565

565

565

575

575

575

565/575
565/575
565/575
565/575
565/575
565/575
565/575
565/575
565/575
565/575
565/575
565/575
565/575
565/575
565/575
565/575
565/575
565/575
565/575
565/575
565/575
565/575
565/575
565/575
565/575
565/575
565/575
565/575
565/575
565/575
565/575
565/575
565/575
565/575
565/575
565/575
565/575
575

575

565/575
565/575
575

575

APPLICABLEXTO
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EVENT NO DESCRIPTION APPLICABLE TO O
48h Reclosure #3 575
49h Reclosure #4 575
4Ah Reclosure lockout 575 O
4Bh Reclosure scheme reset 575
4Ch Serial communication trip 565/575
4Dh Serial communication close 565/575 Y
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Overcurrent Protection

The 565/575 Relay continuously monitors the three phase
currents and ground current in the feeder through its CT’s and
initiates an alarm and/or feeder breaker trip if any rise above
the pick-up level. The setting for phase and ground are
independent of each other and the time for either action to be
initiated is based on the chosen time/overcurrent curve and
overload level. Note that smaller overcurrents can be toler-
ated for longer periods than larger ones.

The 565/575 Relay allows the following curves to be chosen:

1. Moderately Inverse.
2. Normal Inverse.

3. Very Inverse.

4. Extremely Inverse.
5.IECA

6.IECB

7.IECC

8. Programmable Curve

Use of Standard Curves

If it is intended to use the standard curves, for overcurrent
protection, then the curve shape and number must be deter-
mined and entered into the 565/575 Relay. For each shape,
there are 32 different curves corresponding to a different time,
dial. The selection of protection curve shape, pick-upsjand
time dial must be determined from a system c@=erdination
study. To determine the curve shape and numbérmost suited
to your system proceed as follows:

Plot the time/overcurrent characteristics of{all{thewrelated
system equipment to the feeder on a blank 10g/log sheet.
Alternately only the most critical items may be plotted. This is
called the System Plot.

Now choose an overcurrent value onthe system plot, prefer-
ably the one which is most critical to the device being pro-
tected. Next select the standard cuUrve shape which most
closely matches the time/overcurrent characteristics of the
item to be protected. Finallypthe 'curve number must be
selected to position thisgcurye in the correct vertical location.

The standard cunves Which*are programmed into the 565/575
relay are showhn in Figurey/.1 through Figure 7.8.

Use of Custom*Curve

In addition to the standard curves, the 565/575 Relay also
has a'user-programmable curve.This curve can be defined by
thefluseryand thus be closely matched to the needs of the
particularapplication. This is a vast improvement on conven-
tionalefeeder protection devices which forced the user to
compromise on protection by using a standard curve which
might not exactly match the protection requirements of the
particular system.

Alternately, the custom curve can be used to matchijthe

system requirements very closely.

Ensure when selecting a curve, either preprogrammed or
custom, and the delays to trip the feeder brgaker, that the
maximum current into the relay at the rear terminals of the
565 shall not exceed 100A for nior n 3 seconds.

CAUTION

Failure to ensure the maximu r
damage to the relay whi a
protection.

vs. delay can cause
esult in loss of relay

o

Example: Any time a pickup, level is selected greater than
100% of CT using the®A tap, care must be taken to ensure
that current to the“relay is limited to 100A for 3 seconds
maximum. If a pickup level of 150% is selected with a maxi-
mum of 20 times pickup then 150A will be flowing into the 565
relay. Thergforg, an, instantaneous trip must be selected for
any cdrrent’above 100A. ie. 13.3 x pickup level.
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Chris Gordon
The IEC curves are not yet completed. See 565 Tech.
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CURVE INFORMATION ANDTABLES

Below are the 565 Timed Overcurrent Curve Equations. Over-
load values from 1.03 to 20.0 times pickup and Time Dials
from 1 to 32 may be entered into these equations.

MODERATELY INVERSE

Time Dial-1
o a121 0.1+(3-0.1)x (Tj
Trip Time=| 525+ x
(Overload-0.8) 595 + 3121
(20-0.8)
NORMALLY INVERSE
Time Dial-1
o [ 3245.7 } 0.046 +(2.788 - 0.046) x (T)
Trip Time=|478+ X
(Overload-1) 478+ 3245.7
(20-1)
VERY INVERSE
20415 0.027 + (L368 -0.027) x(mea—[iia"l]
Trip Time=[310+ :|><
(Overload -1) 310+ 20415
(20-1
EXTREMELY INVERSE
0.03+(0.5-0.03) (T'me—D'a"l)
Trip Time = [110+ 17640 } x 31
(Overload - 0.5)? 110 + 17640
(20 -0.5)?

The preceding four equations, and the threelEC eguations,
represent the theoretical trip times for the 565"and not the
actual trip times. This is because thegelay uses look up tables
where a 16 bit number (0-65,535) iSystored: This number
represents the number of trips per 65,535%ycles or 1092.25
seconds. The relay does not stagesthettheoretical trip times in
memory and as a result there ‘argyrounding off errors. The
following will simulate how thérelay operates. By performing
these operations on the theoreticaljtrip times, you can calcu-
late the exact 565 trip times,forwarious overload levels and
time dials. First of all, calculatelthe number of trips per 65,535
cycles. This is basedyon'the theoretical trip time.

1092 25 seconds
Theoretical Trip Time

Number of tfips per654535 cycles =

Since only integer numbers can be stored in the 565 look up
tables, this value must be rounded off. Working backwards
with this roundéd off value, the number of cycles before a trip
occursican be calculated.

65,535
# trips per65,535 cycles

Number of cycles per trip=

Finally, the actual trip time would be based on this number of

cycles.

Number of cycles pefitrip

Actual Trip Time=
60

EXAMPLE:

Extremely Inverse

Overload Level = 3.0 x pickup
Time Dial = 4

Theoretical Trip Time = 1.415 seconds.

1092.25 seconds
Theoretical Trip Time

Number of trips per65,585/Cycles =

_ 1092.25 seconds
~ "1.415seconds
=771.91

This valuedis then rounded off to 2 and stored in the relay’s
memory. Working backwards...

o 65,535
Number-of cycles per trip = Nymber of trips per 65,535 cycles
_ 65,535
T

Now in terms of time:

Actual Trip Time = Number of %)(/)cles per trip

_85
~ 60
= 1.417 seconds

IEC CURVES

Three new curve shapes, IEC A, IEC B, and IEC C, are now
present in addition to the standard Moderately Inverse, Nor-
mally Inverse, Very Inverse, and Extremely Inverse shapes.
The formulas below characterize the IEC curve shapes.

t= ol xMultiplier

0.02 1
Actual Current. -
[Pickup Current]

IECB: t= 13.5 x Multiplier
|.Actuau:uLLeu1| -1
Pickup Current

80.0

IEC A:

IECC: t= >— x Multiplier
1

[Pickup Current] -

Once the curve shape is chosen, one of the 32 time dials for
that shape should be selected. The relationship between the

7-13
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multiplier in the formula and the selected time dial is as
follows:
Multiplier = TlLDIaI O

20

The additional overcurrent curve shapes are selectable with
Modbus protocol communications. The following memory map
registers reflect this change.

>

Dec Hex Chapter Page Line Unit Type of data

261 0105 SETPOINTS PHASE CURRENT PHASE O/C CURVE SHAPE Unsigned
261 * rx ki 0: MOD INV

261 * wrx kkkk 1: NORMAL INV

261 * wxx werk 2: VERY INV

261 * ewk kkk 3: EXTREM INV

267 * ok ki 4: CUSTOM

261 * rx ki 5. IECA

261 * wrx kkkk 6:IECB

261 * wrx kkkk 7:IECC

303 012F SETPOINTS GROUND CURRENT GND O/C CURVE SHA igned
303 * ok wokokek 0: MOD INV

303 * ok wowkk 1: NORMAL INV

303 * ok ok 2: VERY INV

303 * ok okokek 3: EXTREM INV @

303 * ok okokek 4: CUSTOM

303 * ok okokk 5. IECA

303 * ok wowkk 6:IECB

303 * wx wre 7:IECC \Q

On the following pages are the curve tables for the
curves Moderately Inverse, Normal Inverse, Very Inverse,
Extremely Inverse.

L 4 \< ,

O
Q>®

L 4
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Curve: Normal Inverse

Curve#: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
x P/U Time to trip (seconds)

1.03 7.692 22291 37.664 52.012 68.266 84.019 99.295 109.225 121.361 136.531 156.036 182.042 182.042 218.450 218.450 218.450
1.10 2334  6.827 11260 15.830 20.227 24.824 29.520 34.133 37.664 42.010 47.489 52.012 57.487 60.681 64.250 68.266
1.20 1185 3467 5749 8031 10.304 12555 14.760 17.066 19.504 21.845 23.745 26.006 28.743 31.207 33.098 35.234
1.30 0.801 2339 3887 5434 6.957 8533 10.021 11.620 13.160 14.760 16.302 17.617 19.162 21.005 22.291 23.745
1.40 0.609 1782 2952 4122 5302 6.463 7.638 8.808 10.021 11.145 12272 13485 14.760 15.830 174066 8.204
1.50 0.494 1445 2395 3340 4300 5251 6.206 7.139 8.091 9.027 10.021 10.923 11.872 12.85Qy 13:826" 14.760
1.60 0417 1220 2.023 2.822 3629 4422 5226 6.035 6.827 7.638 8467 9256 10.021 10.814 "1w620°712.412
1.70 0.363 1059 1756 2454 3148 3.846 4551 5251 50936 6.620 7.331 8.031 8738 9.416110.113) 10.814
1.80 0.322 0940 1558 2176 2.793 3.413 4030 4.648 5277 5872 6501 7.139 7.746 8333 8.953 9.581
1.90 0.290 0.846 1404 1961 2517 3.077 3629 4.185 4749 5302 5872 6.425 6.95747.533, 48.091 8.669
2.00 0.264 0.772 1279 1788 2295 2801 3310 3.819 4317 4833 53283 5841 6350 6869 7.380 7.858
2.10 0243 0711 1178 1.645 2113 2582 3.051 3512 3986 4.458 4920 5381 5.84%, 6314 6.784 7.233
2.20 0.226 0.660 1.093 1528 1.961 2.395 2830 3.260 3.703 4.137 4570 4987 #5434 5872 6.314 6.742
2.30 0.211 0616 1.022 1428 1.833 2238 2645 3.051 3456 3.860 4.267 4.668\ 5.080°»5.489 5904 6.277
2.40 0.198 0579 0961 1342 1723 2105 2488 2867 3251 3629 4.016 4387 “4/0 5152 5544 5904
2.50 0.187 0547 0.908 1.267 1.628 1.990 2349 2710 3.068 3424 3.793 [41583" 4513 4876 5226 5.601
2.60 0.178 0519 0.861 1.203 1545 1886 2.229 2570 2913 3251 3593 3.943 /4283 4628 4965 5.302
2.70 0.169 0495 0.820 1.146 1470 1.796 2121 2449 2772 3.094 3.424°93.758" 4.076 4.404 4.728 5.057
2.80 0.162 0473 0.784 1.094 1406 1.717 2026 2339 2651 2960, 3.270) 3581 3.887 4201 4513 4.833
2.90 0.155 0453 0.751 1.049 1347 1.645 1944 2243 2540 2.8370, 3139903435 3.728 4.030 4.334 4.628
3.00 0.149 0435 0.722 1.009 1294 1581 1867 2154 2438 2724 3009 3300 3581 3.873 4.153 4.440
3.10 0.143 0419 0.695 0971 1247 1523 1799 2073 2349 26260,2.905 3175 3456 3.728 4.001 4.283
3.20 0.138 0405 0.671 0938 1.204 1470 1736 2.004 2271 42534 2801 3.068 3.330 3.605 3.873 4.137
3.30 0.134 0391 0.649 0906 1164 1422 1680 1937 2.193m, 2.454, 2710 2968 3.222 3479 3741 4.001
3.40 0.130 0379 0.629 0878 1128 1.377 1628 1.877 2125 /2374 2626 2874 3121 3371 3.629 3.873
3.50 0.126 0.368 0.610 0.853 1.094 1.337 1578 1.820m2.0650 2304 2546 2786 3.034 3270 3512 3.753
3.60 0.122 0358 0593 0.829 1.064 1299 1534 1770 )2.004 *2.238 2477 2710 2944 3184 3413 3.653
3.70 0.119 0.348 0577 0806 1.035 1.264 1494 "1@234'1.950 2180 2411 2638 2.867 3.094 3330 3.558
3.80 0.116 0.339 0562 0.786 1.009 1.231 1454 1.6780,1.903 2.125 2349 2570 2793 3.017 3.241 3.467
3.90 0.113 0331 0549 0766 0.984 1.202 1420 1638 1854 2073 2290 2511 2724 2944 3166 3.382
4.00 0.111 0323 0536 0749 0.961 1.174 1386 ;599 1.811 2.023 2233 2449 2664 2874 3.085 3.300
4.10 0.108 0.316 0524 0.732 0.940 1147 1358541563 1770 1979 2189 2395 2601 2808 3.017 3.222
4.20 0.106 0.309 0513 0.716 0.919 1123 1327 530 1.734 1937 2142 2344 2546 2751 2952 3.157
4.30 0.104 0.303 0.502 0.702 0.900 L1.100%1 1.2997) 1.498 1.699 1.896 2.096 2295 2494 2.697 2.890 3.094
4.40 0.102 0.297 0492 0.687 0.883 1.078 “W2/3 1468 1665 1.861 2053 2252 2444 2638 2837 3.034
4.50 0.100 0291 0483 0.674 0.866 _(@:057°91.250 1441 1633 1823 2015 2207 2401 2588 2779 2976
4.60 0.098 0.286 0474 0.662 0.850, €038 1.226 1415 1602 1791 1979 2167 2354 2540 2731 2920
4.70 0.096 0.281 0.466 0.650 0.835%,,1.020» 1204 1390 1574 1759 1.944 2129 2314 2499 2684 2.867
4.80 0.094 0276 0458 0.639 0821 1002 1185 1365 1547 1728 1910 2092 2276 2454 2638 2.815
490 0.093 0.272 0450 0.629 (0.807 10.986 1.164 1343 1521 1701 1.880 2057 2238 2416 2594 2772
5.00 0.091 0.267 0443 0.619, 07944 0970 1146 1322 1498 1673 1848 2026 2202 2374 2552 2731
5.10 0.090 0.263 0436 06094 0482 0.95 1128 1302 1474 1647 1820 1993 2167 2339 2511 2684
5.20 0.089 0.259 0.430y 0600 0771 0942 1112 1282 1452 1623 1794 1964 2133 2304 2477 2.645
5.30 0.087 0.255 @424 592 0.760 0.928 1.096 1.264 1432 1599 1.767 1937 2105 2271 2438 2.607
5.40 0.086 0.2524°0.418%» 0.58% 0.749 0915 1080 1247 1411 1578 1745 1910 2.077 2243 2406 2570
5.50 0.085 0.2499,0412 04675 0.739 0903 1066 1230 1393 1556 1.720 1.883 2.045 2211 2374 2540
5.60 0.084 0.245 0407 £0568 0.729 0.891 1.052 1214 1374 1536 1699 1.858 2.019 2180 2344 2505
5.70 0.083 0.242 0.40I% 0561 0.720 0.879 1.038 1.198 1357 1517 1675 1836 1993 2154 2314 2471
5.80 0.082 0239 0.39 0554 0.711 0.868 1.026 1.183 1340 1.498 1655 1.811 1972 2129 2285 2444
5.90 0.081 0.236 40.392 0547 0.703 0.858 1.013 1.169 1324 1480 1635 1791 1947 2100 2257 2411
6.00 0.080), 0.234 0.387 0541 0.694 0848 1002 1156 1310 1462 1616 1770 1923 2.077 2229 2.385
6.50 0076 90.221 0.367 0513 0.658 0.804 0950 1.096 1241 1386 1532 1678 1.823 1968 2113 2261
7.00 0.072"%0.211 0.350 0.489 0.628 0.767 0906 1.044 1183 1322 1462 1599 1739 1.877 2015 2154
7.50 01069, 0.203 0.336 0.469 0.602 0.736 0869 1.002 1135 1269 1402 1534 1668 1.802 1.933 2.069
8.00 0.067 0195 0324 0452 0580 0.709 0.837 0966 1.093 1.222 1350 1478 1606 1736 1.864 1.993
8.50 0.065 0.189 0.313 0437 0561 068 0810 0934 1057 1182 1307 1430 1554 1.678 1802 1.926
9.00 0.063 0.183 0.304 0424 0544 0.665 0.785 0906 1.027 1.147 1267 1388 1509 1.628 1.750 1.870
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Curve: Normal Inverse

Curvet:
x P/U
9.50
10.00
10.50
11.00
11.50
12.00
12.50
13.00
13.50
14.00
14.50
15.00
15.50
16.00
16.50
17.00
17.50
18.00
18.50
19.00
19.50
20.00

1

0.061
0.059
0.058
0.057
0.056
0.055
0.054
0.053
0.052
0.052
0.051
0.050
0.050
0.049
0.049
0.048
0.048
0.047
0.047
0.047
0.046
0.046

0.178
0.174
0.170
0.166
0.163
0.160
0.158
0.155
0.153
0.151
0.149
0.147
0.145
0.144
0.142
0.141
0.140
0.139
0.137
0.136
0.135
0.134

0.295
0.288
0.282
0.276
0.270
0.266
0.261
0.257
0.253
0.250
0.247
0.244
0.241
0.239
0.236
0.234
0.232
0.230
0.228
0.226
0.225
0.223

0.413
0.402
0.393
0.385
0.378
0.371
0.365
0.359
0.354
0.349
0.345
0.341
0.337
0.333
0.330
0.327
0.324
0.321
0.318
0.316
0.314
0.311

L 4

0.530
0.517
0.505
0.494
0.485
0.476
0.468
0.461
0.455
0.448
0.443
0.437
0.432
0.428
0.424
0.420
0.416
0.412
0.409
0.406
0.403
0.400

N
S

Q
o
&

L 4

0.647
0.631
0.617
0.604
0.592
0.582
0.572
0.563
0.555
0.547
0.541
0.534
0.528
0.523
0.517
0.512
0.508
0.503
0.499
0.495
0.492
0.488

7 8 9 10
Time to trip (seconds)

0.764 0.882 0.998 1116
0.746 0.860 0.974 1.088
0.729 0.840 0.952 1.064
0713 0.822 0.932 1.041
0.700 0.807 0.914 1.022
0.687 0793 0.898 1.003
0676 0.780 0.883 0.987
0.665 0.768 0.870 0.972
0.656 0.756 0.857  0.957
0.647 0.746 0.845 0.944
0.639 0737 0.834 0.933
0631 0728 0.824 0.921
0624 0720 0.815 0911
0617 0.712 0.807 0.901
0.611 0705 0.798 0.892
0605 0698 0.791 0.884
0.600 0.692 0.784
0595 0.686 0.777
0.590  0.680
0.585 0.675 0.
0.581 0.670 59
0.577  0.665 0. .

11 12 13 14 15

1233 1350 1468 1585 1.701
1203 1318 1432 1545 1.660

1.773

1176 1287 1399 1511 1.62‘ 1.734

1151 1260 1370 1480 1588

1128 1236 1.343 . 1.558
1.530

1.504

1.482

1.460

1.441

1.422

1.308  1.406
1294 1.390
1280 1.374
1267  1.360
1255 1.348
1244 1335
1233 1324
1223 1313
1214 1.303
1204 1.294
1196 1.285

1.699
1.665
1.635
1.609
1.583
1.560
1.541
1.519
1.502
1.484
1.470
1.454
1.441
1.428
1.415
1.404
1.393
1.383
1.372
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Curve: Normal Inverse

Curve#: 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

x PIU Time to trip (seconds)

1.03 273.063 273.063 273.063 273.063 273.063 364.083 364.083 364.083 364.083 364.083 364.083 364.083 364.083 546.125 546.125 546.125
1.10 72.817 78.018 84.019 91.021 91.021 99.295 99.295 109.225 109.225 109.225 121.361 121.361 121.361 136.531 136.531 136.531
1.20 37.664 40.454 42.010 43.690 47.489 49.648 52.012 54.613 54.613 57.487 60.681 64.250 64.250 68.266 68.266 72.817
1.30 25401 27.306 28.743 30.340 31.207 33.098 35.234 36.408 37.664 39.009 40.454 42.010 43.690 45510 47.489 47.489
1.40 19.504 20.608 21.845 22.755 24.272 25401 26.640 27.306 28.743 29.520 31.207 32.125 33.098 34.133 35.234y 36.408
1.50 15.604 16549 17.617 18513 19504 20.608 21.417 22291 23.239 24.272 25401 26.006 27.306 28.006 28743 430:340
1.60 13.320 14.003 14.962 15.604 16.549 17.337 18.204 18.832 19.859 20.608 21.417 22.291 22.755 23.745),24:272" 25401
1.70 11497 12.272 12850 13.653 14.372 14.962 15.604 16.302 17.066 17.906 18.513 19.162 19.859 20.608 2W417°721.845
1.80 10.208 10.814 11.497 12.003 12.701 13.320 14.003 14.563 15.170 15.830 16.302 17.066 17.617 18.204%,18.832y 19.504
1.90 9.179 9.752 10.304 10923 11.378 12.003 12555 13.160 13.653 14.185 14.760 15384 15.830 16.549( 17.066 17.617
2.00 8.402 8880 9.416 9.930 10.402 10.923 11.378 12.003 12412 13.003 13.485 14.003 14.563 ,14:962 15604 16.063
2.10 7.746 8212 8.669 9.102 9581 10.021 10502 11.033 11.497 11.872 12.412 12.850 13.320 13:826°°14.185 14.760
220 7.186 7.585 8031 8467 8.880 9335 9.752 10.208 10.604 11.033 11.497 12.003 12.442 12.850" 13.320 13.653
2.30 6.701 7.093 7533 7915 8338 8738 9102 9498 9.930 10.304 10.708 11.145 11.620°312.003 12.412 12.850
2.40 6.314 6.660 7.047 7.430 7.802 8212 8600 8953 9.335 9.752 10.113 10502 £10.928, 11.260 11.620 12.003
2.50 5936 6.314 6.660 7.047 7380 7.746 8.091 8467 8808 9.179 9.581 9.930y,10.304 *10.604 11.033 11.378
2.60 5.659 6.001 6.314 6.660 7.002 7.331 7.692 8.031 8402 8738 9.027 9416 “Ng52 10.113 10.402 10.814
2.70 5381 5689 6.035 6350 6.660 7.002 7.331 7.638 7.973 8275 8.600 £8.953'99.256 9.581 9.930 10.304
2.80 5128 5461 5749 6.068 6387 6.701 7.002 7331 7.638 7915 8@75 18.333 /8.880 9.179 9.498 9.840
2.90 4920 5226 5516 5810 6.102 6.425 6.701 7.002 7.331 7.585 7.915), 8.212¢ 8533 8808 9.102 9.416
3.00 4728 5010 5302 5601 5872 6171 6463 6742 7.002 7.331 7585 7858 8151 8467 8738 9.027
3.10 4551 4833 5104 5381 5659 5936 6.206 6501 6.784 7.047 %331, 7.585 7.858 8151 8.402 8.669
3.20 4404 4668 4942 5201 5461 5719 6.001 6.277 6540 6,784 “QL04797.331 7585 7.858 8.151 8.402
3.30 4250 4513 4770 5033 5277 5544 5810 6.068 6314 6580, 6827 7.093 7331 7585 7.858 8.091
3.40 4122 4369 4.628 4876 5128 5381 5630 5.872 6.102 6i850°96.620 6.869 7.139 7.380 7.638 7.858
3.50 4001 4250 4476 4728 4965 5201 5461 5689 5936 46171 6425 6.660 6913 7.139 7.380 7.638
3.60 3887 4122 4352 4589 4833 5057 5302 5544 57795 6.00L, 6.241 6463 6.701 6.957 7.186 7.430
3.70 3779 4016 4250 4476 4708 4920 5152 5381 5.630 /51841 6.068 6.314 6.540 6.742 7.002 7.233
3.80 3690 3915 4137 4352 4589 4812 5033 5251, 54614 5689 5904 6.136 6.350 6.580 6.827 7.047
3.90 3593 3.819 4.030 4250 4476 4.688 4.898 5428 '5.328 5544 5779 6.001 6.206 6425 6.660 6.869
4.00 3512 3728 3943 4153 4369 4570 4791 4010 45226 5434 5630 5841 6.068 6.277 6501 6.701
4.10 3435 3641 3846 4.060 4.267 4476 4.688, 4898( 5104 5302 5516 5719 5936 6.136 6.350 6.540
4.20 3361 3569 3.766 3.972 4169 4.387 4589 479174987 5201 5407 5601 5810 6.001 6.206 6.425
4.30 3290 3490 3690 3.887 4091 4.283 4.495__ 4688, 4876 5080 5277 5489 5689 5872 6.068 6.277
4.40 3222 3424 3617 3806 4.001 4201 4404 4589 4791 4987 5177 5381 5573 5779 5969 6.171
4.50 3166 3.361 3546 3.741 3929 4122 4317 44518 4688 4898 5080 5277 5461 5659 5841 6.035
4.60 3103 3300 3479 3.665 3.860 4.045 4234\, 4422 4609 4791 4987 5177 5354 5544 5749 50936
4.70 3.051 3241 3424 3605 3.793 3972 4153 4352 4532 4708 4898 5080 5277 5461 5630 5.810
4.80 3.001 3.184 3361 3546 3.728 “3.915 \)4.091 4267 4.458 4628 4812 4987 5177 5354 5544 5719
4.90 2.952 3130 3310 3490 3.665 3846y 4016 4201 4.387 4551 4728 4920 5104 5277 5461 5.630
5.00 2905 3.077 3251 3435 3605 43.779 3957 4137 4317 4495 4668 4.833 5010 5201 5354 5544
5.10 2.859 3.034 3203 3382 35460 3728 3901 4076 4250 4422 4589 4770 4942 5104 5277 5461
5.20 2.815 2984 3157 3330 3.501%93.665" 3.846 4.016 4.185 4352 4513 4.688 4.854 5033 5201 5.381
5.30 2779 2944 3112 3280 @446 3617 3779 3957 4122 4283 4458 4628 4791 4965 5128 5.302
5.40 2737 2905 3068 3.232 (38403 18.569 3728 3901 4.060 4.234 4387 4570 4728 4898 5057 5226
5.50 2704 2867 3.026 3.194 385043523 3.678 3846 4.016 4169 4334 4495 4668 4.833 4987 5.152
5.60 2664 2830 2984 3448 23310 3467 3.629 3793 3957 4122 4283 4440 4.609 4770 4920 5.080
5.70 2.632 2793 2952 31120 31270 3424 3593 3741 3901 4060 4.217 4387 4551 4708 4.854 5.010
5.80 2601 2758 2913"03.068mw8232 3382 3546 3703 3860 4.016 4169 4334 4495 4648 4812 4.965
5.90 2570 2724 42882 3084 3194 3350 3501 3653 3806 3972 4122 4283 4440 4589 4749 4.898
6.00 2540 2.6904 2.844" 3.001" 3.157 3310 3456 3.617 3.766 3.915 4.076 4234 4387 4532 4688 4.833
6.50 2406 255272697 2844 2984 3130 3280 3424 3569 3715 3.860 4.001 4.153 4300 4.440 4.589
7.00 2295 2433 25710 £2.710 2852 2992 3130 3270 3.403 3546 3.690 3.819 3957 4106 4.234 4.387
7.50 2202 2334 2466V 2.601 2731 2867 3.001 3130 3270 3403 3535 3.665 3.806 3.929 4.060 4.201
8.00 2121 2247 2380 2505 2632 2765 2890 3017 3148 3280 3403 3535 3.665 3.793 3915 4.045
8.50 2.049 2176 2299 2422 2546 2671 2793 2920 3.042 3166 3.290 3413 3546 3.665 3.793 3.915
9.00 1.990, 2113 2229 2354 2471 2594 2710 2.837 2952 3.077 3194 3320 3435 3558 3.678 3.793
9.50 1.937%,2.053 2171 2290 2406 2523 2.638 2758 2874 2992 3112 3222 3340 3456 3581 3.690
10.00 10890, “2.004 2117 2234 2344 2460 2576 2690 2.801 2920 3.034 3148 3260 3.371 3.490 3.605
10.50 1.845 1957 2069 2180 2295 2406 2517 2626 2737 2852 2960 3.077 3184 3300 3413 3523
11.00 17808 ) 1.916 2.026 2137 2243 2354 2466 2576 2.684 2793 2905 3.009 3121 3232 3.340 3.446
11.50 1773 1880 1986 2.096 2202 2309 2416 2523 2632 2737 2844 2952 3060 3.166 3270 3.382
12.00 142 1845 1950 2.057 2163 2266 2374 2477 2582 2690 2793 2897 3.009 3112 3213 3.320
12,50 1.712 1814 1920 2.023 2125 2229 2334 2438 2540 2645 2751 2852 2952 3.060 3.166 3.270
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MULTILIN

CURVE INFORMATION AND TABIS

Curve: Normal Inverse

Curvet:
x P/U
13.00
13.50
14.00
14.50
15.00
15.50
16.00
16.50
17.00
17.50
18.00
18.50
19.00
19.50
20.00

17

1.686
1.662
1.640
1.618
1.599
1.581
1.565
1.547
1.534
1.519
1.507
1.494
1.482
1.472
1.462

18

1.788
1.762
1.739
1.715
1.696
1.675
1.657
1.642
1.625
1611
1.597
1.585
1.572
1.560
1.549

19

1.890
1.864
1.836
1.814
1.794
1773
1.753
1.736
1.720
1.704
1.688
1.675
1.662
1.650
1.638

20

1.993
1.964
1.937
1.913
1.890
1.867
1.848
1.830
1811
1.796
1.779
1.765
1.753
1.739
1.726

21

2.092
2.065
2.034
2.012
1.986
1.964
1.944
1.923
1.906
1.886
1.870
1.858
1.842
1.827
1.814

22

2.198
2.163
2.133
2.109
2.084
2.061
2.038
2.015
1.997
1.979
1.961
1.947
1.930
1.916
1.903

23

Time to trip (seconds)

2.299
2.266

24

2401
2.364
2.334
2.304
2.276
2.252
2.225
2.202
2.185
2.163
2.146
2.129
2113
2.096
2.080

25

26

2.607
2.564
2.534
2.499
2471
2.444
2416
2.390
2.369
2.349
2.329
2.309
2.290
2.276
2.257

29 30

2913 3.009
2.867  2.968
2830 2928
2,793  2.890
2.758 9
2.731

31

3.112
3.068
3.026
2.992y
2.952
2.920
2.890
2.859
2.830
2.808
2.786
2.758
2.737
2717
2.697

32

3.166
3.130
3.085
3.051
3.017
2.984
2.952
2.928
2.897
2.874
2.852
2.830
2.808
2.786
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CURVE INFORMATION ANDTABLES @ MULTILIN

Curve: Moderately Inverse

Curve#: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

x PIU Time to trip (seconds)

1.03 2.049 3972 5872 7.802 9.752 11.620 13.485 15.384 17.337 19.162 21.417 23239 24.824 27.306 28.743 31.207
1.10 1590 3.077 4570 6.035 7.533 9.027 10.502 12.003 13.485 14.962 16.549 17.906 19.504 21.005 22.291 23.745
1.20 1211 2344 3479 4609 5749 6.869 8031 9.179 10304 11.378 12555 13.653 14.760 15.830 17.066 18.204
1.30 0984 1906 2.822 3.741 4668 5601 6501 7.430 8338 9.256 10.208 11.145 12.003 13.003 13.826 14.760
1.40 0.833 1611 2390 3.166 3.943 4728 5516 6277 7.047 7.858 8.600 9.416 10.208 10.923 11.745y 12.555
1.50 0.725 1.402 2080 2758 3435 4122 4791 5461 6.136 6.827 7481 8212 8880 9.581 10.208 410:923
1.60 0.644 1.245 1848 2449 3051 3.653 4250 4854 5461 6.068 6.660 7.282 7.858 8.467y, 9102 9.666
1.70 0581 1124 1668 2211 2751 3300 3.846 4387 4920 5461 6.001 6540 7.093 7.638 “8212°°8.738
1.80 0.530 1.027 1523 2.019 2517 3.009 3512 4001 4.495 4987 5489 6.001 6.501 7.002%, 7.48h 7.973
1.90 0489 0946 1404 1861 2319 2779 3232 3690 4153 4609 5057 5516 5969 6.425 6913 7.331
2.00 0455 0.880 1305 1.731 2154 2582 3.009 3435 3860 4283 4708 5128 5544, 5969 6425 6.827
2.10 0425 0824 1222 1621 2019 2416 2815 3213 3605 4.016 4404 4812 5201 “5601°6.001 6.387
2.20 0401 0775 1150 1.525 1900 2.276 2651 3026 3403 3779 4153 4532 4898 5270 5659 6.035
2.30 0379 0734 1088 1443 1796 2150 2505 2.859 3213 3569 3.929 4.283 _4.628° 4987 5354 5689
2.40 0.360 0.697 1.033 1370 1707 2.045 2380 2717 3.051 3392 3.728 4.060( 4.404,  4.749 5.080 5.407
2.50 0.343 0665 0986 1.307 1628 1.950 2271 2594 2913 3232 3558 3.873,4.2017 4513 4833 5152
2.60 0328 0636 0943 1251 1558 1.864 2171 2482 2786 3.094 3403 3445 4016 4317 4.628 4.942
2.70 0315 0.610 00905 1.200 1494 1.791 2.084 2380 2677 2968 3.260 /3.558)3.860 4.153 4.440 4.749
2.80 0303 0587 0871 1155 1439 1723 2004 2290 2576 2.859 339 8424 3703 3.986 4283 4551
2.90 0.293 0.566 0.840 1113 1.388 1.660 1.933 2207 2.482 2758 30260, 3.300¢ 3.581 3.846 4.122 4.404
3.00 0283 0547 0811 1.076 1340 1.604 1870 2133 2401 2.664 2.928 3194 3456 3715 3986 4.250
3.10 0.274 0530 0.786 1.042 1297 1554 1811 2065 2324 2576 W2.837%) 3.094 3350 3.605 3.860 4.122
3.20 0.265 0514 0.762 1.010 1258 1507 1.756 2.004 2.252 2499 92.751"03.001 3241 3490 3.741 3.986
3.30 0.258 0.499 0.741 0981 1223 1464 1707 1947 2189 2427 267l 2913 3157 3392 3641 3.873
3.40 0251 0486 0.720 0.95 1.190 1424 1660 1.893 2129 2:364"H2.601 2.830 3.068 3.300 3.535 3.766
350 0.244 0473 0702 00930 1160 1388 1616 1845 2073 42304 2534 2758 2992 3222 3446 3678
3.60 0.238 0462 0685 0908 1.131 1353 1576 1799 2.023g, 2247 2471 2690 2913 3.139 3361 3581
3.70 0.233 0451 0.668 0.887 1.104 1322 1541 1759 1.975 /21493 2411 2632 2844 3.068 3.280 3.501
3.80 0228 0441 0654 0.867 1079 1293 1507 1717, 19334 2146 2359 2570 2786 2992 3213 3424
3.90 0.223 0431 0.639 0.848 1056 1.264 1474 1683 11.890" w2100 2309 2517 2724 2928 3.139 3.350
4.00 0218 0422 0627 0831 1034 1238 1443 647 41851 2057 2261 2466 2.671 2874 3.077 3.280
4.10 0.214 0414 0.614 0815 1.014 1215 1415, 1626 1.814 2015 2216 2416 2613 2815 3.017 3.213
4.20 0.210 0406 0.602 0.799 0995 1.191 1.388 “&585°l.782 1975 2171 2369 2564 27765 2960 3.157
4.30 0206 0399 0592 0.784 0977 1169 1.362__ 1556, 1748 1940 2133 2324 2517 2710 2905 3.094
4.40 0.202 0392 0581 0771 0960 1.150 1.339 528 1.717 1906 2.096 2.285 2477 2.664 2.852 3.042
4.50 0199 0385 0572 0.757 0944 1130 1316 41502 1688 1873 2.061 2247 2433 2619 2808 2.992
4.60 0196 0379 0562 0.746 0929 1112 4294\, 1478 1662 1845 2026 2211 2395 2576 2758 2944
4.70 0193 0373 0553 0.734 0914 1.0940 1275, 1454 1635 1814 1997 2176 2354 2534 2717 2.897
4.80 0190 0367 0545 0.722 0900 “T.078 “31.2550 1433 1611 1788 1964 2142 2319 2499 2677 2852
4.90 0.187 0.362 0537 0.712 0.887 1063y, 1237 1413 1588 1762 1937 2113 2285 2460 2.638 2815
5.00 0.184 0.357 0529 0.702 0874 1047 1219 1391 1565 1736 1910 2.080 2257 2427 2601 2772
5.10 0.182 0352 0522 0.693 0863» 1032 1203 1374 1543 1715 1883 2.053 2225 2395 2564 2.737
5.20 0.180 0.348 0515 0.684 0.851°%1.019% 1.187 1355 1.523 1.691 1.858 2.026 2.193 2364 2.528 2.697
5.30 0177 0343 0509 0.675 0840 1006 1.172 1339 1504 1670 1.836 2000 2167 2334 2499 2664
5.40 0.175 0.339 0502 0.666 (0.830 10.994 1157 1321 1484 1650 1811 1975 2142 2304 2466 2.632
5.50 0.173 0335 0496 0.658 0820470982 1144 1305 1.468 1628 1791 1.954 2113 2276 2438 2.601
5.60 0171 0331 0491 0651 00810 0970 1131 1290 1451 1611 1770 1930 2.088 2247 2411 2570
5.70 0.169 0.327 0485 0643" 0801 0.960 1.118 1276 1.433 1592 1750 1.910 2.065 2225 2385 2.540
5.80 0.167 0324 0:480°90.636m0.793 0949 1106 1261 1419 1574 1731 1886 2.042 2198 2354 2511
5.90 0.165 0.320 40475 0680 0.784 0.939 1.093 1248 1.402 1558 1712 1.867 2023 2176 2329 2488
6.00 0.164 0.3174 0470° 0.623 0776 0.929 1.083 1236 1.388 1541 1693 1.843 2000 2154 2309 2.460
6.50 0.156 03020448 0694 0740 0.886 1.031 1177 1324 1470 1616 1762 1.906 2.053 2198 2344
7.00 0.150 0.289 0429 40569 0.709 0.849 0989 1130 1269 1409 1549 1683 1.830 1.968 2109 2.247
7.50 0.144 0279 04149 0549 0684 0.818 0953 1.088 1.223 1357 1492 1628 1762 1.896 2.030 2.167
8.00 0139 0270 0400 0.531 0661 0.791 0922 1052 1182 1313 1443 1574 1704 1836 1.964 2.096
8.50 0.135 0.262 0.388 0.515 0642 0.768 0.895 1.022 1149 1275 1400 1528 1.655 1.782 1906 2.034
9.00 0.132, 0.255 0.378 0.501 0624 0748 0871 0994 1118 1241 1364 1483 1.611 1734 1858 1.979
9.50 0.129%),0.249 0369 0489 0.610 0.730 0.850 0970 1.090 1211 1330 1451 1572 1691 1811 1.933
10.00 0226, 0.243 0361 0478 0596 0.713 0831 0.949 1067 1183 1302 1419 1536 1.655 1.773 1.890
10.50 0.123 0238 0354 0469 0584 0699 0815 0930 1045 1160 1275 1390 1507 1.621 1736 1.851
11.00 0124 0234 0347 0460 0573 0.68 0799 0.912 1026 1139 1251 1365 1478 1590 1704 1.817
11.50 0119 0230 0341 0452 0563 0674 0785 0.897 1008 1119 1230 1342 1452 1563 1675 1.785
12.00 0117 0226 0336 0445 0554 0664 0773 0.882 0992 1101 1211 1319 1430 1538 1647 1.756
12,50 0115 0223 0331 0438 0546 0.654 0.762 0869 0977 1.085 1192 1300 1408 1515 1623 1731
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MULTILIN

Curve: Moderately Inverse

Curvet:

x P/U
13.00
13.50
14.00
14.50
15.00
15.50
16.00
16.50
17.00
17.50
18.00
18.50
19.00
19.50
20.00

CURVE INFORMATION AND TABIS

1

0.114
0.112
0.111
0.109
0.108
0.107
0.106
0.105
0.104
0.104
0.103
0.102
0.101
0.101
0.100

2

0.220
0.217
0.214
0.212
0.210
0.208
0.206
0.204
0.202
0.200
0.199
0.197
0.196
0.195
0.194

3

0.326
0.322
0.318
0.314
0.311
0.308
0.305
0.302
0.300
0.297
0.295
0.293
0.291
0.289
0.287

0.432
0.427
0.422
0.417
0.412
0.408
0.404
0.401
0.397
0.394
0.391
0.388
0.386
0.383
0.381

0.539
0.532
0.525
0.519
0.514
0.508
0.504
0.499
0.495
0.491
0.487
0.484
0.480
0.477
0.474

0.645
0.637
0.629
0.622
0.615
0.609
0.603
0.598
0.593
0.588
0.583
0.579
0.575
0.571
0.568

8

9

10

Time to trip (seconds)

0.857
0.846
0.836
0.826
0.818
0.810
0.802
0.794
0.788
0.781
0.776
0.770
0.765
0.760
0.755

1.070
1.056
1.043
1.031
1.021
1.010
1.000
0.991
0.983
0.975
0.967
0.961
0.954
0.948
0.942

13

15

1.602
1581
1.560
1.5480
1528
1511
1.498
1.484
1472
1.460
1.449
1.437
1.428
1.419
1.409

16

1.686
1.665
1.645
1.628
1611
1.597
1.583
1.569
1.556
1.545
1.534
1.523
1513
1.502
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CURVE INFORMATION ANDTABLES @ MULTILIN

Curve: Moderately Inverse

Curve#: 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

x PIU Time to trip (seconds)

1.03 33.098 34.133 36.408 39.009 40454 42.010 43.690 45510 47.489 49.648 52.012 54.613 54.613 57.487 60.681 60.681
1.10 25401 26.640 28.006 29.520 31.207 33.098 34.133 35234 37.664 39.009 40.454 42.010 43.690 45510 45510 47.489
1.20 19.504 20.608 21.417 22755 23.745 24.824 26.006 27.306 28.743 29.520 30.340 32.125 33.098 34.133 35.234 36.408
1.30 15.604 16.549 17.617 18513 19504 20.227 21417 22291 23239 23.745 24824 26.006 26.640 28.006 28.743 29.520
1.40 13320 14.003 14.760 15.604 16.302 17.066 17.906 18.832 19.504 20.227 21.005 21.845 22.755 23.239 24.272y 24.824
1.50 11.620 12272 13.003 13.653 14.372 14.962 15.604 16.302 17.066 17.617 18.204 19.162 19.859 20.227 214005421845
1.60 10.304 10.923 11497 12136 12.701 13.320 13.826 14563 15.170 15.604 16.302 16.804 17.617 18.204y,18:832" 19.162
1.70 9.256 9.840 10.402 10.923 11.497 12.003 12555 13.003 13.653 14.185 14.760 15170 15.830 16.302 16:804“*17.337
1.80 8.467 8953 9.498 9.930 10.402 10.923 11.497 12.003 12412 13.003 13.485 14.003 14.372 14.962915.384) 15.830
1.90 7.802 8275 8738 9179 9.666 10.113 10.604 11.033 11.497 11.872 12412 12.850 13.320 13.826/ 14185 14.760
2.00 7282 7692 8091 8533 8953 9416 9.840 10.208 10.708 11.033 11.497 12.003 12.412 ,12:850 13160 13.653
2.10 6.784 7.186 7585 7.973 8.402 8808 9.179 9.581 10.021 10.402 10.814 11.145 11.620 12:003**12.412 12.701
220 6.387 6.784 7.139 7533 7915 8275 8669 9.027 9416 9.752 10.113 10502 10.923 11.260> 11.620 12.003
2.30 6.068 6.387 6.742 7.093 7481 7.802 8151 8533 8880 9.256 9.581 9.930 10.304310708 11.033 11.378
2.40 5749 6102 6425 6.742 7.093 7430 7.746 8.091 8467 8808 9.102 9.416/ 9.762, 10.113 10.502 10.814
2.50 5489 5810 6.136 6463 6.784 7.093 7430 7.746 8.031 8402 8.669 9.027 ), 9.335 7 9.666 10.021 10.304
2.60 5251 5544 5872 6171 6463 6.784 7.093 7.380 7.692 8031 8338 8600 BEG53 9.256 9.581 9.840
2.70 5033 5328 5630 5904 6206 6.501 6.784 7.093 7.380 7.692 7.973 (8.275°\8.600 8.880 9.179 9.498
2.80 4833 5128 5407 5689 5969 6.277 6540 6.827 7.093 7.380 692 V©7.973 }8275 8533 8808 9.102
2.90 4668 4942 5226 5489 5779 6.035 6.314 6580 6.869 7.139 74300, 7.692¢ 7.973 8212 8533 8.808
3.00 4513 4770 5033 5302 5573 5841 6102 6350 6.620 6.913 7.139, 7430 7.692 7.973 8212 8467
3.10 4369 4628 4876 5128 5407 5659 5904 6.171 6.425 6.660 Wm6.913) 7.186 7.430 7.692 7.973 8.212
3.20 4234 4495 4728 4987 5226 5489 5719 5969 6.241 6463 °06.742°°06.957 7.233 7481 7.692 7.973
3.30 4122 4352 4609 4833 5080 5328 5573 5810 6.035 6277 6540 6.784 7.002 7.233 7481 7.746
3.40 4001 4250 4.476 4708 4942 5177 5407 5.659 5872 6i136°96.350 6.580 6.827 7.047 7.282 7.533
3.50 3901 4137 4369 4589 4812 5057 5277 5516 5719 451969 6.206 6425 6.660 6.869 7.093 7.331
3.60 3806 4.030 4250 4476 4708 4.920 5152 5381 5.60lg, 5810, 6.035 6.277 6.501 6.701 6913 7.139
3.70 3715 3943 4153 4369 4589 4812 5033 5251 5461 /5689 5904 6.102 6.350 6.540 6.784 7.002
3.80 3641 3846 4.060 4.267 4495 4708 4.920 5128, 5328( 5544 5779 5969 6.206 6.387 6.620 6.827
3.90 3558 3.766 3.972 4185 4387 4.609 4812 5010 5.226" 5434 5630 5841 6.068 6.277 6.463 6.701
4.00 3490 3.690 3887 4.091 4300 4513 4708 4920 45128 5328 5516 5719 5936 6.136 6350 6.540
4.10 3413 3617 3819 4.016 4217 4422 4609, 4812¢ 5010 5226 5407 5630 5810 6.001 6.206 6.425
4.20 3.350 3546 3.741 3943 4137 4334 4532 “4.728°94.920 5128 5302 5516 5719 5904 6102 6.314
4.30 3290 3479 3678 3.873 4060 4.250 4.440__ 4648, 4833 5033 5226 5407 5601 5810 6.001 6.171
4.40 3232 3424 3617 3806 3986 4.185 4369 4551 4749 4942 5128 5328 5516 5.689 5872 6.068
4.50 3175 3361 3546 3.741 3929 4106 4.300 44476 4668 4854 5033 5226 5407 5601 5779 5.969
4.60 3130 3310 3490 3.678 3.860 4.045 4234\, 4404 4589 4770 4965 5152 5328 5516 5689 5872
4.70 3.077 3260 3435 3.617 3.793 3.986( 4.153) 4.334 4513 4708 4876 5057 5251 5434 5601 5.779
4.80 3034 3213 3382 3569 3741 “B.915 \4.091 4267 4.458 4628 4812 4987 5152 5328 5516 5.689
4.90 2984 3166 3340 3512 3.690 %860y, 4030 4217 4387 4570 4728 4920 5.080 5251 5434 5601
5.00 2944 3121 3290 3.467 3.641 43806 3986 4.153 4317 4495 4668 4.833 5010 5177 5354 5544
5.10 2905 3.077 3241 3413 358 3783 3929 4091 4267 4440 4609 4770 4942 5128 5277 5461
5.20 2.867 3.034 3203 3371 3535°93.703V 3.873 4.045 4217 4387 4551 4708 4876 5.057 5226 5.381
5.30 2830 2992 3166 3330 8490 3653 3819 3986 4.153 4317 4495 4648 4812 4987 5152 5328
5.40 2793 2960 3.121 3.290 (3.446 18.617 3779 3943 4106 4267 4440 4589 4770 4.920 5.080 5.251
5.50 2.758 2920 3.085 3.251 3413 43569 3.728 3887 4.060 4217 4387 4532 4708 4.854 5033 5.177
5.60 2731 2890 3051 3213 /3371 3523 3690 3846 4.016 4169 4334 4495 4648 4812 4965 5.128
5.70 2.697 2.859 3.0%7 375 31330 3490 3.653 3.806 3.957 4122 4283 4440 4589 4749 4920 5.080
5.80 2671 2822 2984°03.130mw8290 3446 3605 3766 3915 4.076 4.234 4387 4551 4708 4.854 5.010
5.90 2.638 2793 42952 3103 3260 3413 3569 3728 3873 4.030 4185 4334 4495 4648 4812 4.965
6.00 2.613 2.7654 2.920° 3.068 3222 3382 3535 3690 3.832 398 4.137 4300 4458 4.609 4.749 4.920
6.50 2494  2.638° 92479 20928 3077 3222 3371 3512 3653 3806 3.943 4091 4250 4.387 4532 4.688
7.00 2390 2528 267l 42.808 2944 3.085 3232 3371 3512 3653 3.793 3929 4.060 4.201 4352 4.495
7.50 2299 2438 25707 2.704 2837 2976 3112 3241 3382 3512 3653 3779 3915 4.060 4.185 4317
8.00 2225 2354 2488 2619 2744 2874 3009 3139 3270 3403 3535 3665 3.793 3915 4045 4.185
8.50 2159 2285 2411 2540 2664 2793 2920 3.042 3175 3300 3424 3558 3.678 3.806 3.929 4.060
9.00 2105, 2225 2349 2471 2594 2717 2844 2968 3.085 3213 3340 3456 3.581 3703 3.832 3.957
9.50 2.053%,2.171 2295 2411 2534 2651 2772 2897 3.017 3139 3251 3371 3501 3.617 3.741 3.860
10.00 2008, “2.125 2243 2359 2477 2594 2710 2830 2944 3068 3.184 3300 3413 3535 3.653 3.766
10.50 1968 2:080 2198 2314 2427 2540 2658 2772 2890 3001 3121 3232 3350 3467 3581 3.690
11.00 19930 2.042 2154 2271 2380 2494 2607 2724 2837 2944 3060 3175 3290 3403 3512 3.629
11.50 1.896 2.008 2121 2229 2339 2454 2564 2677 2786 2.897 3.009 3121 3232 3340 3456 3.558
12.00 1867 1975 2084 2193 2304 2411 2523 2632 2744 2852 2960 3.068 3.175 3290 3.392 3512
12,50 1.839 1947 2053 2163 2271 2380 2482 2594 2704 2808 2913 3.026 3.130 3.241 3350 3.456
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MULTILIN

CURVE INFORMATION AND TABIS

Curve: Moderately Inverse

Curvet:
x P/U
13.00
13.50
14.00
14.50
15.00
15.50
16.00
16.50
17.00
17.50
18.00
18.50
19.00
19.50
20.00

17

1.814
1.791
1.767
1.748
1.731
1712
1.696
1.680
1.668
1.652
1.640
1.628
1.618
1.606
1.597

18

1.920
1.896
1.873
1.851
1.830
1.811
1.796
1.779
1.765
1.750
1.736
1.726
1.712
1.701
1.691

19

2.026
2.000
1.975
1.954
1.933
1.913
1.896
1.877
1.861
1.848
1.833
1.820
1.808
1.796
1.785

20

2.133
2.105
2.080
2.057
2.034
2.012
1.993
1.975
1.961
1.944
1.930
1.916
1.903
1.890
1.877

21

2.238
2211
2.185
2.159
2.133
2113
2.092
2.077
2.057
2.042
2.026
2.012
1.997
1.982
1.972

22

2.344
2.314
2.285
2.261
2.238
2216
2.193
2171
2.154
2.137
2121
2.105
2.092
2.077
2.065

24

25

26

Time to trip (seconds)

2.558
2.523
2.494
2.466
2438
2416
2.390
2.369
2.349
2.329
2314
2.295
2.280
2.266
2.252

2.772
2.731
2.704
2.671
2.645
2,613
2.588
2.570
2.546
2.523
2.505
2.488
2471
2.454
2.438

32

3.361
3.320
3.280
3.251
3.213
3.184
3.157
3.130
3.103
3.085
3.060
3.042
3.017
3.001
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CURVE INFORMATION ANDTABLES MULTILIN

Curve: Very Inverse

Curve#: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

x PIU Time to trip (seconds)

1.03 4422 11497 18513 25401 33.098 40.454 47.489 54.613 60.681 68.266 72.817 84.019 91.021 99.295 99.295 109.225
1.10 1340 3490 5630 7.802 9.930 12.136 14.185 16.302 18513 20.608 22.755 24.824 27.306 29.520 31.207 33.098
1.20 0680 1770 2859 3943 5033 6.136 7.233 8338 9416 10502 11.620 12.701 13.826 14.760 15.830 17.066
1.30 0460 1.198 1933 2671 3413 4153 4876 5630 6.350 7.093 7.858 8600 9.335 10.021 10.814 11.497
1.40 0350 0911 1472 2034 2594 3157 3715 4283 4833 5407 5969 6540 7.093 7.638 8212 8738
1.50 0284 0740 1195 1.650 2105 2558 3.017 3467 3929 4387 4.833 5302 5749 6.206 6660470093
1.60 0.240 0.625 1.009 1395 1779 2163 2546 2936 3.320 3703 4.091 4476 4854 5251y 5630 6.001
1.70 0209 0543 0877 1212 1547 1.880 2216 2552 2882 3222 3558 3.887 4.217 4.551 “4898°5.226
1.80 0.185 0.482 0.778 1.075 1372 1.668 1964 2261 2558 2852 3.148 3446 3.741 4.045%, 4.33% 4.628
1.90 0.167 0434 0.701 00968 1236 1502 1770 2038 2304 2570 2837 3103 3371 3.641 3901 4.169
2.00 0.152 039 0639 0.883 1127 1370 1613 1858 2100 2344 2588 2830 3.077, 3320 @3558 3.806
2.10 0.140 0365 0589 0.813 1.038 1263 1486 1712 1.937 2159 2385 2.607 2.837 “060°3.280 3.512
2.20 0130 0338 0547 0755 0964 1172 1381 1590 1796 2.004 2216 2422 2.682 2830 3.051 3.260
2.30 0122 0317 0511 0.706 0901 1.096 1.291 1486 1.680 1877 2.069 2.266 _2.460°92658 2.852 3.042
2.40 0.114 0298 0481 0.664 0847 1.030 1.214 1397 1581 1765 1947 2.129( 2314, 2494 2.677 2.859
2.50 0.108 0281 0454 0.628 0801 0973 1147 1321 1494 1668 1.839 20120, 2.1857 2359 2534 2704
2.60 0.103 0.267 0431 059 0760 0.924 1.089 1253 1.417 1581 1745 1830 “2077 2.238 2406 2570
2.70 0.098 0254 0411 0567 0724 0881 1.037 1194 1350 1507 1.662 /1.8200,1.975 2.133 2290 2.444
2.80 0.093 0243 0393 0542 0692 0841 0991 1141 1291 1441 14600 V1.739 ) 1.890 2.038 2189 2339
2.90 0.090 0.233 0377 0520 0664 0.807 0951 1.093 1.237 1381 15234, 1.668¢ 1811 1.954 2.096 2.243
3.00 0.086 0224 0362 0500 0638 0776 0913 1051 1190 1327 1464 “W604 1.742 1880 2015 2.154
3.10 0.083 0.216 0.349 0482 0614 0.747 0880 1013 1.146 1279 Wakd411%), 1545 1678 1.811 1.944 2.077
3.20 0.080 0.208 0337 0465 0593 0.721 0.850 0978 1107 1234°WL.364°01492 1.621 1748 1877 2.004
3.30 0.077 0202 0326 0450 0574 0698 0.822 0946 1070 17195 1329 1443 1567 1691 1.814 1.940
3.40 0.075 0195 0316 0436 0556 0.676 0.797 0917 1.037 HI57"%l.2/7 1399 1519 1638 1.759 1.880
350 0.073 0.190 0306 0423 0540 0.656 0.774 0890 1.007 4124 1240 1357 1474 1590 1707 1.823
3.60 0.071 0184 0298 0411 0525 0.638 0.752 0.865 0.979g, 1.092, 1206 1319 1433 1547 1660 1773
3.70 0.069 0179 0.290 0.400 0511 0.621 0.732 0.842 0.953 S 1e64 1173 1283 1395 1504 1.616 1.726
3.80 0.067 0175 0283 0390 0498 0.605 0.713 0821, 0929/ 1036 1.144 1251 1359 1466 1574 1683
3.90 0.066 0.171 0.276 0.381 0486 0.591 0.696 0801 10.906" w2011 1117 1222 1327 1432 1536 1.642
4.00 0.064 0167 0269 0372 0475 0577 0.680 40782 £0.885 0988 1.090 1194 1296 1399 1500 1.604
4.10 0.063 0.163 0.263 0364 0464 0564 0.665, 0.785( 0.865 0966 1.067 1.167 1.267 1.367 1468 1.567
4.20 0.061 0.160 0.258 0.356 0.454 0.552 0.651 “0.749°90.847 0946 1.043 1141 1240 1339 1437 1534
4.30 0.060 0.156 0253 0349 0445 0541 0.638__ 0734, 0830 0926 1.023 1119 1215 1311 1408 1.504
4.40 0.059 0.153 0.248 0.342 0436 0531 0.625 ;0720 0.814 0908 1.002 1.097 1191 1285 1.379 1474
4.50 0.058 0.150 0.243 0335 0428 0521 0613 40706 0798 0891 0983 1076 1.168 1.261 1353 1.447
4.60 0.057 0148 0238 0329 0420 0511 406021, 0693 0784 0874 00966 1.056 1.147 1238 1329 1420
4.70 0.056 0.145 0.234 0.324 0413 0502 05925, 0.681 0.770 0.859 0.949 1.038 1127 1216 1307 1.395
4.80 0.055 0.143 0230 0.318 0406 “0.494 \)0.582 0669 0.757 0.845 0933 1021 1.109 1.196 1283 1372
4.90 0.054 0140 0227 0313 0399 0486y, 0572 0658 0.745 0.831 0918 1.004 1.090 1.177 1263 1.350
5.00 0.053 0.138 0.223 0.308 0.393 40478 “0563 0648 0.733 0.818 0903 0.988 1.073 1158 1.243 1.329
5.10 0.052 0136 0220 0303 0887 0471 0555 0638 0722 0805 0.889 0973 1.057 1.140 1224 1308
5.20 0.051 0134 0.216 0.299 0.382°90.4647 0546 0629 0.712 0794 0.877 0.959 1041 1124 1.207 1.290
5.30 0.051 0132 0213 0295 0376 0457 0539 0620 0702 0782 0.864 0946 1.027 1108 1190 1.270
5.40 0.050 0.130 0.210 0.291 {0371 10.451 0531 0612 0692 0772 0.852 0.932 1012 1.092 1173 1.253
5.50 0.049 0129 0.208 0.287_ 086640445 0524 0603 0.683 0762 0.841 0.920 0999 1.078 1.157 1.237
5.60 0.049 0127 0205 0283 /0361 0439 0517 059 0674 0752 0.830 0908 0.986 1.065 1143 1.220
5.70 0.048 0.125 0.202_ 01280 0357 0434 0511 0588 0.665 0.743 0.819 0.897 0973 1.051 1.128 1.206
5.80 0.048 0.124 0.200°90.276mw0.352 0429 0505 0581 0.657 0734 0.810 0886 0962 1.038 1115 1191
5.90 0.047 0122 400198 02273 0.348 0424 0499 0574 0649 0725 0800 0.875 0951 1026 1101 1.177
6.00 0.046 0.1214°0.195" 0.270' 0.344 0419 0493 0567 0.642 0716 0.791 0.865 0.940 1.014 1.089 1.163
6.50 0.044 011590485 0256 0326 0397 0468 0538 0609 0679 0750 0.821 0.891 0.961 1032 1.103
7.00 0.042 0109 0477 £0.244 0312 0379 0446 0514 0581 0649 0.716 0.784 0.851 0.918 0986 1.053
7.50 0.040 0105 01709 0.234 0299 0364 0428 0493 0558 0622 0.687 0752 0.816 0.881 0946 1.010
8.00 0.039 0101 0164 0.226 0288 0351 0413 0475 0538 0600 0.662 0725 0.787 0.849 00912 0.974
8.50 0.038 0.098 0.158 0.219 0.279 0.339 0400 0460 0520 0581 0.641 0702 0.762 0.822 0.882 0.942
9.00 0.037, 0.095 0154 0.212 0271 0329 038 0447 0505 0564 0.622 0681 0.740 0.798 0857 0.915
9.50 0.036%),0.093 0.150 0.207 0.264 0321 0378 0435 0492 0549 0.606 0.663 0720 0.777 0834 0.891
10.00 0:035, “0.090 0.146 0.202 0.257 0.313 0369 0424 0480 0535 0591 0647 0.702 0.758 0.813 0.869
10.50 0.034 0088 0143 0197 0.251 0306 0360 0415 0469 0523 0578 0.632 0687 0741 0.796 0.850
11.00 0083 ) 0.087 0.140 0.193 0246 0300 0353 0406 0460 0513 0566 0.619 0.673 0.726 0.779 0.833
11.50 0.033 008 0137 0189 0.242 0294 0346 0398 0451 0503 0555 0.607 0.660 0.712 0.764 0.817
12.00 01032 0083 0135 0186 0.237 0289 0340 0391 0443 0494 0546 0597 0648 0700 0.751 0.803
12,50 0.032 0082 0133 0183 0234 0.284 033 038 0436 048 0537 0587 0.638 0.688 0.739 0.789
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MULTILIN

Curve: Very Inverse

Curvet:

x P/U
13.00
13.50
14.00
14.50
15.00
15.50
16.00
16.50
17.00
17.50
18.00
18.50
19.00
19.50
20.00

CURVE INFORMATION AND TABIS

1

0.031
0.031
0.030
0.030
0.029
0.029
0.029
0.029
0.028
0.028
0.028
0.028
0.027
0.027
0.027

2

0.081
0.080
0.079
0.078
0.077
0.076
0.075
0.074
0.074
0.073
0.072
0.072
0.071
0.071
0.070

0.131
0.129
0.127
0.125
0.124
0.123
0.121
0.120
0.119
0.118
0.117
0.116
0.115
0.114
0.114

0.180
0.178
0.175
0.173
0.171
0.169
0.168
0.166
0.164
0.163
0.162
0.160
0.159
0.158
0.157

0.230
0.227
0.224
0.221
0.218
0.216
0.214
0.212
0.210
0.208
0.206
0.204
0.203
0.201
0.200

0.280
0.276
0.272
0.269
0.266
0.263
0.260
0.257
0.255
0.253
0.251
0.249
0.247
0.245
0.243

8

9

10

Time to trip (seconds)

0.379
0.374
0.369
0.364
0.360
0.356
0.352
0.349
0.346
0.343
0.340
0.337
0.335
0.332
0.330

0.479
0.472
0.466
0.460
0.455
0.450
0.445
0.441
0.436
0.433
0.429
0.425
0.422
0.419
0.416

13

16

0.766
0.756
0.747
0.738
0.730
0.722
0.715
0.708
0.702
0.696
0.691
0.686
0.681
0.676
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CURVE INFORMATION ANDTABLES MULTILIN

Curve: Very Inverse

Curve#: 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

x PIU Time to trip (seconds)

1.03 121.361 121.361 136.531 136.531 156.036 156.036 156.036 156.036 182.042 182.042 182.042 182.042 218.450 218.450 218.450 218.450
1.10 35.234 37.664 40.454 42.010 43.690 45510 49.648 49.648 52.012 54.613 57.487 60.681 60.681 64.250 64.250 68.266
1.20 18.204 19.162 20.227 21.417 22291 23745 24.824 26.006 26.640 28.006 28.743 30.340 31.207 32.125 33.098 34.133
1.30 12.272 13.003 13.653 14563 15170 15.830 16.804 17.337 18.204 18.832 19.504 20.227 21.005 21.845 22.755 23.239
1.40 9.335 9930 10.402 11.033 11620 12.136 12701 13.320 13.826 14.372 14.962 15604 16.063 16.549 17.066y 17.617
1.50 7585 8031 8467 8953 9416 9.840 10304 10.708 11.260 11.620 12.136 12.555 13.003 13.485 14:003 414372
1.60 6.387 6.784 7186 7533 7.915 8338 8738 9.102 9.498 9.840 10.208 10.604 11.033 11.378y, 11745 12136
1.70 5544 5904 6.241 6580 6913 7.233 7585 7915 8212 8600 8.880 9256 9.581 9.930 10:208“°10.604
1.80 4920 5226 5516 5810 6.102 6.425 6.701 7.002 7.282 7585 7.915 8212 8467 8.808%,9102 9.416
1.90 4440 4708 4965 5251 5516 5779 6.035 6314 6580 6.827 7.093 7.380 7.638 79150 @212 8.467
2.00 4045 4300 4532 4791 5033 5277 5516 5749 6.001 6241 6501 6.742 6.957 4 7233 4481 7.692
2.10 3.728 3.957 4185 4404 4628 4854 5080 5302 5516 5749 5969 6.206 6.425 “6:660°6.869 7.093
2.20 3467 3678 3887 4.091 4300 4513 4708 4920 5128 5328 5544 5749 5969 6.17» 6387 6.580
2.30 3241 3435 3629 3819 4016 4.217 4404 4609 4791 4987 5177 5381 557395479 5969 6.171
2.40 3.042 3232 3413 3593 3779 3957 4153 4334 4513 4688 4876 5.057f 5258% 5434 5601 5.810
2.50 2882 3.051 3222 3403 3569 3741 3915 4091 4267 4440 4.609 4791, 4.965 75128 5302 5489
2.60 2,731 2897 3.060 3.222 3392 3558 3.715 3.887 4.045 4217 4369 4532 “4g08 4876 5.033 5201
2.70 2601 2758 2913 3.077 3232 3382 3546 3703 3860 4.016 4.169 (43174476 4.648 4791 4.942
2.80 2488 2638 2786 2936 3.085 3232 3382 3535 3690 3832 3986 4.187 4283 4440 4589 4728
2.90 2385 2528 2671 2815 2960 3103 3241 3392 3535 3678 38199, 3957 4.106 4.250 4.387 4.532
3.00 2295 2433 2570 2704 2844 2984 3121 3260 3392 3535 3.678, 3B06 3.943 4.091 4217 4.369
3.10 2207 2344 2477 2607 2737 2874 3.009 3139 3270 3.403 W3:535%) 3.665 3.806 3.929 4.076 4.201
3.20 2133 2261 2390 2517 2645 2772 2905 3.034 3157 3290 34133546 3.678 3806 3.929 4.060
3.30 2065 2189 2309 2438 2558 2.684 2808 2928 3.060 3184 3300 3424 3558 3.678 3.806 3.929
3.40 2.000 2121 2238 2359 2482 2601 2724 2844 2960 3085°93.203 3.320 3446 3558 3.678 3.806
3.50 1940 2057 2176 2290 2406 2523 2638 2758 2.874 42992 3112 3222 3340 3456 3.569 3.690
3.60 1.886 2000 2113 2229 2339 2454 2570 2.684 2.793g 2.905, 3.026 3139 3251 3361 3479 3593
3.70 1836 1.947 2057 2167 2280 2390 2499 2607 2717 /2830 2944 3051 3166 3270 3.382 3.490
3.80 1791 1896 2.004 2113 2220 2329 2438 2546, 26514 2458 2.867 2976 3.085 3.194 3300 3.403
3.90 1748 1851 1957 2061 2167 2271 2380 2482 25882690 2801 2905 3.009 3112 3222 3320
4.00 1707 1808 1.913 2015 2117 2220 2324 42427 42528 2.632 2731 2837 2936 3042 3148 3251
4.10 1668 1770 1870 1968 2.069 2171 2271, 2:869¢ 2471 2570 2671 2772 2874 2976 3.077 3.175
4.20 1633 1731 1830 1926 2.026 2125 2225 “2319"92416 2.517 2613 2710 2815 2913 3.009 3.103
4.30 1599 1696 1.794 1.890 1986 2.080 2.176__ 2.276, 2369 2466 2564 2658 2751 2.852 2944 3.042
4.40 1569 1.662 1756 1.851 1.947 2.042 2133 2229 2324 2416 2511 2607 2704 2793 2.890 2.984
4.50 1538 1.630 1.723 1817 1910 2000 2092 42189 2280 2374 2466 2558 2.651 2.744 2.837 2928
4.60 1511 1602 1693 1785 1.873 1.964 2057, 2446 2238 2329 2422 2511 2601 2690 2786 2874
4.70 1484 1574 1662 1.753 1.842 1930/ 2.019% 2109 2198 2290 2380 2466 2558 2.645 2.737 2822
4.80 1460 1547 1.635 1.723 1811 “0.900 \31.986 2.073 2163 2.247 2339 2427 2511 2601 2690 2779
4.90 1435 1521 1609 1.696 1.782 1867, 1.954 2042 2125 2211 2299 2385 2471 2558 2645 2731
5.00 1413 1498 1583 1.668 1753 41839 1923 2.008 2.092 2180 2261 2349 2433 2517 2601 2690
5.10 1391 1476 1560 1.642 19260 1811 1.893 1979 2061 2146 2229 2314 2395 2482 2564 2645
5.20 1372 1454 1536 1.618 1.7011.7857 1.867 1.950 2.030 2.113 2198 2280 2359 2444 2528 2.607
5.30 1352 1433 1515 1597 A678 1759 1839 1920 2004 2.084 2167 2247 2329 2411 2488 2570
5.40 1334 1413 1494 1574 [1.655 11.734 1814 1896 1975 2.057 2133 2216 2295 2374 2454 2534
5.50 1316 1395 1474 1554 163341712 1791 1870 1.947 2.026 2109 2185 2266 2344 2422 2505
5.60 1299 1377 1454 1532 ;1611 1688 1767 1.845 1923 2.000 2080 2159 2234 2314 2390 2471
5.70 1282 1360 14372 15813 1590 1668 1.745 1.823 1900 1975 2053 2129 2207 2285 2364 2438
5.80 1267 1343 L419°914%mel572 1647 1723 1799 1877 1954 2030 2105 2180 2257 2334 2411
5.90 1251 1327 41402 T4¥8 1554 1628 1704 1779 1.854 1930 2004 2080 2154 2229 2304 2380
6.00 1237 131141386 1460 1536 1609 1.683 1.759 1.833 1.906 1982 2.057 2129 2207 2280 2354
6.50 1173 12441314 14884 1456 1525 1597 1.668 1739 1.808 1.880 1.950 2.019 2092 2163 2234
7.00 1120 1187 1285 41322 1390 1456 1525 1592 1.660 1.726 1794 1861 1930 1997 2065 2129
7.50 1075 1140 1204% 1269 1334 1399 1462 1528 1592 1.657 1723 1788 1851 1916 1979 2045
8.00 1036 1.099 1161 1223 1287 1348 1411 1472 1536 1597 1660 1723 1785 1848 1910 1972
8.50 1.003 1.064 1124 1183 1244 1305 1365 1426 1486 1545 1606 1.668 1.728 1.788 1.848 1910
9.00 0973, 1032 .091 1150 1208 1.267 1326 1384 1443 1500 1560 1618 1.675 1.734 1794 1851
9.50 0.948%,, 1.005 1061 1119 1176 1233 1290 1347 1404 1460 1517 1574 1633 1688 1.745 1.802
10.00 0925, “0.980 1.036 1.091 1147 1203 1258 1314 1370 1426 1482 1536 1592 1.647 1704 1.759
10.50 0904 0959 1013 1068 1.121 1176 1230 1285 1340 1393 1449 1502 1556 1.611 1665 1.720
11.00 0886 ) 0939 0.992 1.045 1099 1.152 1206 1258 1311 1365 1419 1472 1525 1578 1633 1.686
11.50 0869 0921 0973 1026 1.078 1131 1182 1234 1287 1340 1391 1445 1496 1549 1602 1.652
12.00 0:854 0905 0.956 1.008 1059 1110 1162 1214 1264 1316 1367 1419 1470 1521 1574 1.623
12,50 0840 0.890 0941 0991 1042 1.092 1143 1194 1244 1294 1345 1395 1447 1496 1547 1597

(26



MULTILIN

CURVE INFORMATION AND TABIS

Curve: Very Inverse

Curvet:
x P/U
13.00
13.50
14.00
14.50
15.00
15.50
16.00
16.50
17.00
17.50
18.00
18.50
19.00
19.50
20.00

17

0.827
0.815
0.804
0.794
0.785
0.777
0.769
0.761
0.754
0.747
0.741
0.735
0.730
0.724
0.719

18

0.877
0.864
0.853
0.842
0.833
0.823
0.815
0.807
0.799
0.792
0.785
0.779
0.774
0.768
0.762

19

0.926
0.913
0.901
0.890
0.879
0.870
0.861
0.853
0.845
0.837
0.830
0.824
0.817
0.811
0.805

20

0.976
0.962
0.950
0.938
0.927
0.917
0.907
0.898
0.890
0.882
0.874
0.868
0.861
0.855
0.849

21

1.027
1.011
0.998
0.986
0.974
0.963
0.953
0.944
0.935
0.927
0.919
0.912
0.905
0.898
0.892

22

1.076
1.060
1.046
1.033
1.022
1.010
0.999
0.989
0.980
0.972
0.964
0.956
0.949
0.942
0.935

24 25 26

Time to trip (seconds)

1176 1224 1275
1158 1.208 1.257
1144 1191 1.240
1130 1177 1224
1116 1163 1211
1103 1.150 1.198
1.092 1138 1.185
1081 1127 1173
1.071 1117 1162
1.061 1.107 1.152
1053 1.098 1.143
1.044 1.089 1.133
1036 1.080 1.125
1.029 1.073 1.116
1022 1.066 1.109

31

1523
1.502
1.482
1464y
1.447
1.430
1.415
1.402
1.388
1.376
1.365
1.353
1.343
1.334
1.324

1551
1.530
1511
1.494
1.478
1.462
1.447
1.433
1.422
1.409
1.399
1.388
1.377
1.369
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CURVE INFORMATION ANDTABLES @ MULTILIN

Curve: Extremely Inverse

Curve#: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
x PIU Time to trip (seconds)

1.03 12.003 18204 24.272 30.340 36.408 42.010 49.648 54.613 60.681 68.266 72.817 78.018 84.019 91.021 99.295 99.295
1.10 9416 14.185 18.832 23.745 28.743 33.098 37.664 42.010 47.489 52.012 57.487 60.681 68.266 72.817 78.018 78.018
1.20 6.913 10402 14.003 17.337 21.005 24.272 28.006 31.207 35.234 39.009 42.010 45510 49.648 52.012 54.613 60.681
1.30 5302 7973 10.708 13.320 16.063 18.832 21.417 24272 26.640 29.520 32.125 35234 37.664 40.454 43690 45510
1.40 4201 6314 8467 10.604 12701 14.760 16.804 19.162 21.005 23.239 25401 27.306 29.520 32.125 34.133y 36.408
1.50 3403 5128 6.827 8.600 10.304 12.003 13.653 15384 17.066 18.832 20.608 22.291 24.272 26.006 27306429520
1.60 2.815 4234 5659 7.093 8533 9930 11.378 12.850 14.185 15.604 17.066 18513 19.859 21.417, 22755 24.272
1.70 2369 3569 4770 5969 7.186 8338 9.581 10.708 12.003 13.160 14.372 15604 16.804 17.906 19x162°720.227
1.80 2.023 3.042 4076 5.080 6.102 7.139 8151 9.179 10.208 11.260 12.272 13.320 14.372 15.384916.302) 17.337
1.90 1748 2632 3512 4404 5277 6171 7.047 7915 8808 9.666 10.604 11.497 12412 13.160( 141485 14.962
2.00 1525 2295 3.068 3.832 4609 5381 6136 6.913 7.692 8467 9.256 10.021 10.814 11497 121272 13.160
2.10 1343 2023 2704 3382 4.060 4.728 5407 6.102 6.784 7.430 8151 8.808 9.498 "10:208°°10.814 11.497
2.20 1192 1794 2395 3001 3605 4.201 4812 5407 6.001 6.620 7.233 7.802 8402 9.02%» 9.666 10.208
2.30 1.066 1.604 2142 2684 3222 3753 4300 4.833 5381 5904 6463 7.002 _7533 8091 8.600 9.179
2.40 0.958 1.443 1926 2411 2897 3382 3860 4352 4.833 5328 5810 6.277( 6.784, 7.233 7.746 8.212
2.50 0.867 1305 1745 2180 2619 3.060 3501 3929 4369 4812 5251 5689, 6.136 7 6.580 7.002 7.430
2.60 0.789 1187 1585 1982 2380 2779 3175 3581 3972 4369 4770 544/ SB73 5969 6350 6.784
2.70 0720 1.085 1449 1811 2176 2540 2905 3270 3.629 4.001 4352 f4728°5.080 5461 5810 6.171
2.80 0661 0995 1329 1.662 1997 2329 2664 3001 3330 3665 4001 4334 ;4668 5010 5328 5.659
2.90 0.608 0916 1223 1532 1839 2146 2454 2758 3.068 3.382 3690, 3.986¢ 4.300 4.609 4.920 5.226
3.00 0562 0847 1131 1415 1699 1.982 2266 2552 2837 3121 3403 3690 3.972 4250 4551 4.833
3.10 0522 0785 1049 1313 1576 1.839 2105 2369 2.632 2.897 W3.157%) 3.424 3690 3.943 4217 4.476
3.20 0485 0731 0976 1220 1466 1.712 1957 2202 2449 2690 “92.9363.184 3424 3.678 3915 4.169
3.30 0453 0.681 0910 1.139 1367 1597 1827 2053 2285 2511 2:¥37 2968 3.194 3424 3653 3.887
3.40 0424 0638 0.851 1.066 1.279 1494 1707 1923 2137 284992564 2.779 2992 3.203 3424 3.629
350 0.397 0598 0798 0999 1200 1400 1.602 1802 2.004 42202 2406 2.607 2.808 3.009 3203 3.403
3.60 0373 0562 0.751 0.939 1127 1316 1504 1693 1.883g 2073, 2261 2449 2638 2.822 3.017 3.203
3.70 0.352 0.529 0.707 0.884 1.063 1.240 1.417 1595 1.773 S 1950 2.129 2304 2482 2.664 2.837 3.017
3.80 0332 0499 0667 0.835 1003 1171 1339 1507, 16734 1842 2008 2176 2344 2511 2677 2844
3.90 0.314 0472 0.631 0.790 0948 1107 1.266 1424 “1.583l742 1900 2.057 2216 2374 2534 2.690
4.00 0.297 0448 0598 0.748 0898 1.048 1199 4348 41500 1650 1.799 1.950 2100 2252 2401 2552
4.10 0.282 0425 0567 0.710 0853 0.996 1.138, 1280¢ 1.424 1565 1709 1.851 1993 2137 2280 2422
4.20 0.268 0.404 0539 0.675 0811 0.946 1.081 “90.218°HLl.353 1488 1.623 1.759 1896 2.030 2.167 2.304
4.30 0.255 0385 0514 0643 0772 0901 1.030_ 1160, 1288 1417 1547 1675 1.805 1.933 2061 2193
4.40 0.244 0367 0490 0.613 0736 0.859 0.982" Ml06 “ 1.229 1352 1474 1597 1720 1.845 1.968 2.088
4.50 0233 0350 0468 0585 0703 0.821 0938 41055 1173 1291 1408 1525 1.642 1762 1877 1.997
4.60 0222 0335 0447 0560 0672 0.784 40897, 1009 1121 1234 1347 1458 1572 1683 1796 1.910
4.70 0213 0320 0428 0536 0.643 0.751/ 0.859% 0.967 1.074 1181 1290 1397 1504 1611 1720 1.827
4.80 0.204 0307 0410 0514 0617 “0.720 \)0.8230' 0926 1.029 1133 1.236 1339 1443 1545 1647 1750
4.90 0.196 0.295 0.394 0493 0592 691y, 0790 0889 0988 1087 1.186 1.285 1.384 1482 1583 1.680
5.00 0.1883 0.283 0.378 0473 0.569 40.664 “0;759 0.854 0949 1044 1139 1234 1329 1424 1519 1616
5.10 0.181 0273 0364 0455 0547 0638 0730 0.821 0913 1004 1.096 1.187 1279 1370 1462 1554
5.20 0.174 0.262 0.350 0.438 0.527°90.615¥ 0.703 0.791 0.879 0967 1055 1.144 1231 1319 1.408 1.496
5.30 0.168 0.253 0338 0423 0508 0892 0677 0762 0847 0932 1.017 1102 1187 1272 1357 1441
5.40 0.162 0.244 0326 0408 (0490 |0.572 0.653 0735 0817 0899 0981 1063 1.145 1227 1308 1.390
5.50 0.156 0.236 0.315 0.394_ 0473 £0552 0631 0710 0.789 0868 0.947 1.027 1106 1185 1.263 1.342
5.60 0.151 0.228 0304 0880 0457/ 0.533 0610 0686 0763 0839 0916 0992 1.068 1.145 1220 1.297
5.70 0.146 0.220 0.294 01368 0442 0516 0590 0664 0.738 0811 0.885 0.959 1.033 1107 1.181 1.255
5.80 0.142 0.213 0:.285°90.356mw0.428 0499 0571 0643 0714 0785 0.857 0929 1.000 1.072 1144 1215
5.90 0.137 0.206 40276 0845 0414 0484 0553 0622 0692 0761 0.830 0900 0.969 1.038 1108 1.177
6.00 0.133 0.200¢ 0.267" 0.335" 0.402 0469 0536 0603 0671 0.738 0.805 0872 0939 1007 1.074 1141
6.50 0.115 0.173"0.231 029 0348 0406 0464 0522 0580 0639 0.697 0.755 0.813 0.871 0930 0.988
7.00 0.101 0.152 0:203 40.255 0306 0.357 0.408 0459 0510 0562 0.613 0.664 0.715 0.766 0817 0.868
7.50 0.090 0.136 0.181% 0.227 0272 0318 0364 0409 0455 0500 0546 0591 0.637 0.683 0728 0.774
8.00 0.081 0122 0163 0.204 0246 0.287 0328 0369 0410 0451 0492 0533 0574 0615 0656 0.697
8.50 0.074 0111 0.149 0.186 0.224 0.261 0.298 0.336 0373 0410 0448 0485 0523 0560 0.598 0.635
9.00 0.068, 0.102 "0.137 0.171 0205 0.240 0274 0308 0343 0377 0411 0446 0480 0514 0549 0.583
9.50 0.063%),0.095 0.126 0.158 0.190 0.222 0.254 0285 0317 0349 0381 0412 0444 0476 0508 0.540
10.00 0:059, “0.088 0.118 0.147 0.177 0.207 0236 0.266 029 0.325 0.355 0.384 0414 0.444 0473 0.503
10.50 0.055 0083 0110 0.138 0.166 0194 0222 0249 0277 0305 0333 0360 0388 0416 0444 0471
11.00 0052 ) 0.078 0.104 0.130 0.157 0.183 0209 0.235 0261 0.287 0314 0340 0.366 0.392 0418 0.444
11.50 0.049 0074 0099 0123 0.148 0173 0198 0223 0247 0272 0297 0322 0347 0371 039% 0421
12.00 01047 0.070 0094 0117 0141 0165 0.188 0212 0235 0259 0283 0306 0330 0353 0377 0401
12,50 0.045 0067 0.090 0112 0135 0.157 0.180 0202 0.225 0.247 0270 0293 0.315 0.338 0.360 0.383
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MULTILIN

CURVE INFORMATION AND TABIS

Curve: Extremely Inverse

Curvet:
x P/U
13.00
13.50
14.00
14.50
15.00
15.50
16.00
16.50
17.00
17.50
18.00
18.50
19.00
19.50
20.00

1

0.043
0.041
0.040
0.038
0.037
0.036
0.035
0.034
0.034
0.033
0.032
0.032
0.031
0.030
0.030

2

0.064
0.062
0.060
0.058
0.056
0.054
0.053
0.052
0.050
0.049
0.048
0.047
0.047
0.046
0.045

3

0.086
0.083
0.080
0.077
0.075
0.073
0.071
0.069
0.067
0.066
0.065
0.063
0.062
0.061
0.060

0.108
0.103
0.100
0.097
0.094
0.091
0.089
0.086
0.084
0.083
0.081
0.079
0.078
0.077
0.075

0.129
0.124
0.120
0.116
0.112
0.109
0.106
0.104
0.101
0.099
0.097
0.095
0.094
0.092
0.091

0.151
0.145
0.140
0.135
0.131
0.127
0.124
0.121
0.118
0.116
0.113
0.111
0.109
0.107
0.106

8

9

10

Time to trip (seconds)

0.194
0.187
0.180
0.174
0.169
0.164
0.160
0.156
0.152
0.149
0.146
0.143
0.141
0.138
0.136

0.216
0.207
0.200
0.193
0.188
0.182
0.177
0.173
0.169
0.165
0.162
0.159
0.156
0.154
0.151

0.237
0.228
0.220
0.213
0.206
0.201
0.195
0.190
0.186
0.182
0.178
0.175
0.172
0.169
0.166

16

0.353
0.340
0.329
0.319
0.310
0.302
0.294
0.288
0.282
0.276
0.271
0.266
0.261
0.257
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CURVE INFORMATION ANDTABLES MULTILIN

Curve: Extremely Inverse

Curve#: 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

x PIU Time to trip (seconds)

1.03 109.225 121.361 121.361 121.361 136.531 136.531 156.036 156.036 156.036 156.036 182.042 182.042 182.042 182.042 182.042 218.450
1.10 84.019 91.021 99.295 99.295 109.225 109.225 109.225 121.361 121.361 121.361 136.531 136.531 136.531 156.036 156.036 156.036
1.20 64.250 68.266 68.266 72.817 78.018 78.018 84.019 91.021 91.021 91.021 99.295 99.295 109.225 109.225 109.225 121.361
1.30 47489 52.012 54.613 57.487 57.487 60.681 64.250 68.266 68.266 72.817 72.817 78.018 78.018 84.019 84.019 91.021
1.40 37.664 40454 42.010 43.690 47.489 49.648 52.012 52.012 54.613 57.487 60.681 60.681 64.250 64.250 68.266y 68.266
1.50 31.207 33.098 34.133 36408 37.664 39.009 42.010 43.690 45510 45510 47.489 49.648 52.012 54.613 54(613 450487
1.60 25401 27.306 28.743 29.520 31.207 33.098 34.133 35.234 36.408 39.009 40.454 42.010 42.010 43.690y,45510° 47.489
1.70 21417 22755 23.745 25401 26.640 27.306 28.743 30.340 31.207 32.125 33.098 35.234 36.408 37.664 3M664°739.009
1.80 18.513 19504 20.608 21.417 22291 23.745 24.272 25.401 26.640 27.306 28.743 29.520 30.340 32.125933.098) 34.133
1.90 15.830 16.804 17.617 18513 19.504 20.227 21.005 21.845 22.755 23.745 24.824 25401 26.640 27.306/ 28:006 28.743
2.00 13.826 14563 15.384 16.063 17.066 17.617 18513 19.162 19.859 20.608 21.417 22.291 23.239 ,237745 24:824 25.401
2.10 12.136 12.850 13.485 14.185 14962 15.604 16.302 17.066 17.617 18.204 18.832 19.504 20.227 21005°21.845 22.291
2.20 10.814 11.378 12,003 12701 13.320 13826 14.372 14.962 15.604 16.302 16.804 17.337 18.204 18.51% 19.162 19.859
2.30 9.666 10.208 10.708 11.260 11.872 12.412 12.850 13.485 14.003 14563 15.170 15.604 16.063“316804 17.337 17.617
2.40 8.738 9.179 9.666 10.208 10.604 11.145 11.620 12.136 12555 13.003 13.485 14.003 £14.568, 14.962 15.384 16.063
2.50 7.858 8338 8738 9.179 9.666 10.113 10,502 10.923 11.378 11.872 12272 12.7018,13.160 “13.653 14.003 14.372
2.60 7.186 7.585 7.973 8338 8738 9.179 9581 9.930 10.304 10.708 11.145 11497 12003 12412 12.701 13.160
2.70 6540 6913 7.282 7.638 7.973 8338 8738 9.102 9416 9.840 10.208 10.502°920.923 11.260 11.620 12.003
2.80 6.001 6.350 6.660 7.002 7331 7.692 8031 8338 8669 9027 9835 19.666 10.021 10.304 10.708 11.033
2.90 5516 5841 6.136 6.463 6.742 7.047 7.380 7.692 7.973 8275 8600%, 8.880¢ 9.256 9.498 9.840 10.113
3.00 5104 5407 5689 5969 6241 6540 6.827 7.093 7.380 7.692 7.973 “8R12 8533 8808 9.102 9.335
3.10 4749 5010 5277 5544 5810 6.068 6.314 6.580 6.869 7.093 WA380%) 7.638 7.915 8151 8.402 8.669
3.20 4404 4648 4898 5152 5381 5630 5872 6.136 6.387 6,620 “96.869°°7.093 7331 7585 7.858 8.091
3.30 4106 4334 4570 4791 5033 5251 5489 5719 5936 6171 6387 6.620 6.869 7.093 7.331 7.533
3.40 3.846 4.060 4.283 4495 4708 4920 5128 5354 5573 5I779°96.001 6.206 6.425 6.620 6.827 7.047
3.50 3605 3.806 4.016 4.217 4404 4609 4812 5010 5201 45407 5.601 5810 6.001 6.206 6.425 6.620
3.60 3392 3581 3766 3.957 4153 4334 4513 4708 4.898g, 5080, 5277 5461 5659 5841 6.035 6.206
3.70 3194 3371 3546 3.728 3901 4.076 4.267 4440 4.609 491 4965 5152 5328 5516 5.689 5.872
3.80 3017 3184 3350 3523 3690 3.860 4.016 4.185, 4.352/ 4532 4.688 4.854 5033 5201 5354 5544
3.90 2.852 3.009 3166 3.330 3490 3.641 3.806 3857 4122\ 47283 4440 4589 4749 4920 5.080 5.226
4.00 2704 2.852 3001 3.157 3300 3456 3.605 3753 43901 4.060 4.201 4352 4513 4.648 4812 4.965
4.10 2564 2704 2852 2992 3139 3280 3424, 3558( 3.703 3.846 3.986 4.137 4283 4422 4570 4.708
4.20 2438 2576 2710 2844 2976 3112 3.251 "98.382°93.523 3.653 3.793 3.929 4.060 4.201 4334 4.476
4.30 2319 2449 2582 2710 2837 2968 3.094_ 3222 3350 3479 3.617 3741 3.873 4.001 4122 4.250
4.40 2211 2334 2460 2582 2704 2830 2952 3077V 3.194 3320 3446 3569 3.690 3.819 3.943 4.060
4.50 2113 2229 2349 2466 2582 2704 281542936 3.051 3175 3.290 3403 3523 3.641 3753 3.873
4.60 2.019 2133 2247 2359 2471 2582 4269712808 2920 3034 3.148 3260 3371 3479 3593 3.703
4.70 1933 2.042 2150 2257 2364 2471 25820, 2.690 2793 2905 3.009 3121 3222 3330 3446 3.546
4.80 1854 1957 2.061 2163 2266 “2.369 \\2.471 2576 2677 2.786 2.890 2992 3.094 3194 3300 3.403
4.90 1779 1880 1979 2077 2176 2276y, 2374 2471 2570 2.671 2772 2867 2968 3.068 3.166 3.260
5.00 1709 1.805 1.900 1.997 2092 42.185 2280 2374 2471 2564 2664 2758 2852 2944 3.042 3139
5.10 1645 1736 1827 1920 2012» 2200 2193 2285 2374 2466 2558 2651 2744 2837 2928 3.017
5.20 1583 1.673 1759 1.848 1.937°92.023V 2113 2202 2290 2374 2466 2552 2638 2731 2815 2905
5.30 1525 1611 1.696 1782 4867 1950 2034 2121 2207 2290 2374 2460 2546 2632 2717 2801
5.40 1472 1554 1635 1717 {1.799 11.883 1964 2045 2129 2211 2290 2374 2454 2534 2619 2704
5.50 1422 1500 1581 1.660  1W#3641.817 1.896 1975 2.053 2133 2211 2290 2369 2449 2528 2.607
5.60 1374 1451 1528 1604 ;1680 1756 1833 1910 1986 2.061 2137 2216 2290 2369 2444 2523
5.70 1329 1402 1476 15851 11625 1699 1773 1.845 1920 1.993 2069 2142 2216 2290 2.364 2.438
5.80 1287 1.359 143091500572 1645 1715 1788 1.858 1.930 2.000 2073 2146 2216 2290 2.359
5.90 1245 1316 41384 1484 1523 1592 1662 1731 1799 1.870 1940 2008 2077 2146 2216 2285
6.00 1208 1.2764 1342° 1409 1476 1545 1611 1678 1745 1.814 1880 1947 2015 2080 2150 2216
6.50 1.046 110491462 1220 1279 1337 1395 1452 1511 1569 1628 1686 1745 1802 1.861 1920
7.00 0919 0971 T022 £1.073 1124 1176 1226 1277 1329 1379 1432 1482 1534 1585 1.635 1.686
7.50 0.819 0.865 0.9109 0.956 1.001 1.047 1.092 1138 1.183 1229 1275 1321 1365 1411 1456 1.502
8.00 0739 0780 0.821 0.861 0903 0.944 0098 1026 1.067 1108 1149 1190 1231 1272 1313 1.353
8.50 0.672 0710 0.747 0.784 0.822 0.859 0.897 0934 0971 1.009 1.046 1.084 1120 1158 1.195 1.233
9.00 0617, 0652 0686 0720 0.755 0.789 0.823 0857 0.892 0926 00961 0995 1.029 1.064 1098 1.132
9.50 0.571%),0.603 0.635 0.667 0.698 0.730 0.762 0794 0.826 0857 0.889 0.921 0.952 0.984 1016 1.048
10.00 05382, “0.562 0.592 0621 0651 0.681 0710 0.740 0769 0.799 0.829 0.858 0.888 0.917 0947 0.977
10.50 0.499 0527 0555 0583 0.610 0.638 0.666 0.693 0721 0749 0777 0.804 0.833 0.860 0.888 0.916
11.00 0474, 0497 0523 0549 0575 0.601 0628 0.654 0680 0.706 0.733 0759 0.785 0.811 0.837 0.863
11.50 0.446 0471 0495 0520 0.545 0570 0595 0620 0644 0669 0694 0719 0744 0768 0.793 0.818
12.00 0424 0448 0471 0495 0519 0542 0566 0589 0.613 0637 0660 0.684 0707 0.731 0.754 0.778
12,50 0.405 0428 0450 0473 0495 0518 0540 0563 0586 0.608 0.631 0653 0.676 0.698 0.721 0.744
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MULTILIN

CURVE INFORMATION AND TABIS

Curve: Extremely Inverse

Curvet:
x P/U
13.00
13.50
14.00
14.50
15.00
15.50
16.00
16.50
17.00
17.50
18.00
18.50
19.00
19.50
20.00

17

0.389
0.374
0.360
0.349
0.338
0.328
0.320
0.312
0.305
0.298
0.292
0.287
0.282
0.277
0.273

18

0.410
0.394
0.380
0.368
0.357
0.347
0.338
0.329
0.322
0.315
0.308
0.303
0.297
0.292
0.288

19

0.432
0.415
0.401
0.387
0.376
0.365
0.355
0.347
0.339
0.331
0.325
0.319
0.313
0.308
0.303

20

0.453
0.436
0.421
0.407
0.394
0.383
0.373
0.364
0.355
0.348
0.341
0.334
0.328
0.323
0.318

21

0.475
0.457
0.441
0.426
0.413
0.401
0.391
0.381
0.372
0.364
0.357
0.350
0.344
0.338
0.333

22

0.496
0.478
0.461
0.445
0.432
0.420
0.409
0.398
0.389
0.381
0.373
0.366
0.360
0.354
0.348

24

25

26

Time to trip (seconds)

0.540
0.519
0.501
0.484
0.470
0.456
0.444
0.433
0.423
0.414
0.406
0.398
0.391
0.385
0.379

0.583
0.561
0.541
0.523
0.507
0.493
0.480
0.468
0.457
0.447
0.438
0.430
0.423
0.415
0.409

32

0.685
0.661
0.639
0.620
0.602
0.586
0.572
0.559
0.547
0.536
0.526
0.516
0.508
0.500
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CURVE INFORMATION ANDTABLES

MULTILIN

Curve: IEC A
Curve #: 1
x PIU

1.03 11.872
1.10 3.665
1.20 1.916
1.30 1.330
1.40 1.036
1.50 0.860
1.60 0.741
1.70 0.656
1.80 0.592
1.90 0.542
2.00 0.501
2.10 0.468
2.20 0.440
2.30 0.417
2.40 0.396
2.50 0.378
2.60 0.363
2.70 0.349
2.80 0.336
2.90 0.325
3.00 0.315
3.10 0.306
3.20 0.297
3.30 0.290
3.40 0.283
3.50 0.276
3.60 0.270
3.70 0.264
3.80 0.259
3.90 0.254
4.00 0.249
4.10 0.245
4.20 0.240
4.30 0.236
4.40 0.233
4.50 0.229
4.60 0.226
4.70 0.223
4.80 0.220
4.90 0.217
5.00 0.214
5.10 0.211
5.20 0.209
5.30 0.206
5.40 0.204
5.50 0.202
5.60 0.200
5.70 0.198
5.80 0.196
5.90 0.194
6.00 0.192
6.50 0.184
7.00 0.176
7.50 0.170
8.00 0.165
8.50 0.160
9.00 0.156
9.50 0.152
10.00 0.149
10.50 0.145
11.00 0:142
11.50 0.140
12.00 01437
12,50 0.135

32

2

23.745
7.331
3.832
2.664
2.073
1.720
1.482
1.313
1.183
1.084
1.003
0.937
0.881
0.833
0.793
0.757
0.726
0.698
0.673
0.651
0.630
0.612
0.595
0.579
0.565
0.552
0.539
0.528
0.517
0.507
0.498
0.489
0.481
0.473
0.466
0.458
0.452
0.445
0.439
0.433
0.428
0.423
0.418
0.413
0.408
0.404
0.399
0.395
0.391
0.387
0.384,
0.367
0.353
0.340
0.330
0.320
0.312
0.304
0.297
0291
0.285
0.280
0.275
0.270

3

35.234
11.033
5.749
3.986
3.112
2.582
2.225
1.968
1.776
1.625
1.504
1.404
1321
1.250
1.189
1135
1.088
1.046
1.009
0.976
0.946
0.918
0.892
0.869
0.847
0.827
0.809
0.792
0.776
0.761
0.747
0.734
0.721
0.709
0.698
0.688
0.678
0.668
0.659
0.650
0.642
0.634
0.626
0.619
0.612
0.605
0.599
0.593
0,587
0.581
0.575
0,551
0529
0.511
0.494
0.480
0.467
0.456
0.446
0.436
0.427
0.419
0.412
0.405

4

47.489
14.760
7.638
5.328
4.153
3.435
2.968
2.626
2.369
2.167
2.004
1.873
1.762
1.668
1.585
1515
1451
1.395
1.345
1.300
1.260
1.223
1.190
1.158
1.130
1.103
1.079
1.056
1.034
1.015
0.996
0.978
0.961
0.946
0.931
0.917
0.903
0.891
0.879
0.867
0.856
0.845
0.835
0.826
0.816
0.807
04799
05790
0.782
0°275
0.768
04734
0.706
0.681
0.659
0.640
0.623
0.608
0.594
0.582
0.570
0.559
0.549
0.540

5

60.681
18.204
9.581
6.660
5.177
4.300
3.703
3.280
2.960
2.710
2.505
2.339
2.202
2.084
1.982
1.893
1.814
1.745
1.683
1.625
1.576
1.530
1.488
1.449
1.413
1.379
1.348
1321
1.294
1.269
1.245
1.223
1.202
1.182
1.163
1.146
1.130
1.113
1.098
1.084
1.070
1.056
1.044
1032
1.020
1.003
0,998
0988
0.978
0.968
0.959
0.918
0.882
0.851
0.824
0.800
0.779
0.760
0.743
0.727
0.712
0.699
0.687
0.675

6

72.817
21.845
11.497
7.973
6.206
5.152
4.440
3.943
3.546
3.251
3.009
2.808
2.645
2.499
2.380
2271
2.176
2.092
2.019
1.950
1.890
1.836
1.785
1.739
1.696
1.655
1.618
1.585
1.551
1521
1.494
1.468
1.443
1.419
1.397
1.376
1.355
1.335
1.318
1,300
1.283
17269
1.253
17238
1.224
1211
1.198
1.186
1173
1.162
1.151
1.101
1.058
1.022
0.989
0.961
0.935
0.912
0.891
0.872
0.855
0.839
0.824
0.811

7

84.019
25.401
13.485
9.335
7.233
6.035
5.177
4.589
4137
3.793
3.512
3.280
3.085
2.920
2.772
2.651
2.540
2.444
2.354
2.276
2.207
2.142
2.080
2.026
1.979
1.930
1.890
1.848
1811
1.776
1.742
1.712
1.683
1.655
1.630
1.604
581
1.558
1.538
1517
1:498
1.480
1.462
1.445
1.428
1.413
1.399
1.383
1.369
1.355
1.343
1.285
1.234
1.191
1.153
1.120
1.091
1.064
1.039
1.018
0.997
0.979
0.961
0.946

8 9
Time to trip (seconds)
91.021 109.225 121.361 136.531 136.531 156.036 156.036 182.042 182.042
29.520 33.098 36.408 40.454 43.690 47.489 52.012 54.613 57.487
15.384 17.337 19.162 21.005 22.755 24.824 26.640 28.743 30.340
10.604 12.003 13.320 14.563 16.063 17.337 18.513 19.859 21.417
8.275 9.335 10402 11.378 12.412 13485 14.563 15.604y 16.549
6.869 7.746 8.600 9.498 10.304 11.145 12.003 12:850413:826
5936 6.660 7430 8151 8880 9.666 10.402y, 11145 11.872
5251 5904 6580 7.233 7.858 8533 9.179 “9:840°710.502
4728 5328 5904 6.501 7.093 7.692 8.275%),8.880 9.498
4334 4876 5407 5969 6501 7.047 7.585( Qb1 8.669
4016 4513 5010 5516 6.001 6.501, 7.002 7533 8.031
3.741 4217 4688 5152 5630 6.102 “6:540°77.002 7.481
3523 3957 4404 4854 5277 5749 6.17» 6620 7.047
3330 3753 4169 4589 5010 540795841 6.241 6.660
3.166 3569 3.957 4352 47495182, 5544 5936 6.350
3026 3403 3779 4169 4.551,4.920°7 5302 5689 6.068
2905 3260 3.629 3.986 4352 408 5.080 5434 5810
2793 3139 3490 3.832 (41854532 4876 5226 5573
2690 3.026 3361 303 4.030 4369 4.708 5057 5381
2.601 2928 3.251 3581%, 3904 4.234 4551 4876 5.201
2523 2837 3148 3467 79 4.091 4404 4728 5.033
2449 2751 3.060"m3:361%) 3.665 3.972 4.283 4589 4.898
2380 2.677 2976 “98.270"U3569 3.873 4169 4.458 4.749
2319 2607 20897 3184 3479 3.766 4.060 4352 4.628
2.261 2540 21822°93.112 3392 3.678 3.957 4234 4513
2207 2482 42758 3034 3310 3581 3.860 4.137 4.422
2159  2427g 2.697%, 2968 3241 3512 3779 4.045 4317
2113 2374 S 2638 2.905 3.166 3.435 3.703 3957 4.217
2.069,, 23294 2588 2.844 3103 3361 3617 3.887 4.137
2030 22852534 2793 3.042 3300 3546 3.806 4.060
1993 42243 2488 2737 2984 3241 3490 3.741 3986
19576 2202 2444 2690 2936 3.175 3424 3665 3.915
$£.923°92.163 2406 2.645 2.882 3.130 3.361 3.605 3.846
1898, 2129 2364 2601 2837 3.077 3310 3546 3779
0861 2.096 2329 2558 2793 3.026 3.260 3.490 3.728
1.83% 2065 2290 2523 2751 2976 3213 3435 3.665
1808 2034 2257 2482 2710 2936 3166 3.392 3.617
1782 2004 2225 2449 2671 2897 3121 3340 3.558
1756 1975 2198 2416 2638 2852 3077 3290 3512
1734 1950 2167 2385 2601 2815 3.034 3251 3.467
1712 1926 2142 2354 2570 2779 2992 3213 3424
1691 1903 2113 2324 2534 2744 2960 3.166 3.382
1.670 1.880 2088 2295 2505 2717 2920 3.130 3.340
1.650 1.858 2.065 2271 2477 2684 2890 3.094 3.300
1633 1836 2042 2243 2449 2651 2859 3.060 3.260
1616 1817 2019 2220 2422 2626 2822 3026 3232
1597 1796 1.997 2198 2395 2594 2793 2992 3194
1581 1779 1975 2176 2369 2570 2765 2968 3.166
1565 1762 1.957 2150 2349 2546 2737 2936 3.130
1549 1742 1937 2129 2324 2517 2710 2905 3.103
1534 1726 1920 2109 2304 2494 2684 2874 3.068
1468 1652 1.836 2019 2202 238 2570 2751 2936
1411 1588 1.765 1.940 2117 2295 2471 2645 2822
1362 1532 1701 1873 2.042 2211 2385 2552 2724
1319 1484 1647 1814 1979 2142 2309 2471 2638
1280 1441 1602 1762 1920 2080 2243 2401 2564
1247 1402 1558 1715 1870 2026 2180 2339 2494
1216 1369 1519 1673 1.823 1975 2129 2280 2433
1189 1337 1486 1633 1782 1930 2080 2229 2374
1163 1308 1454 1599 1745 1890 2034 2180 2324
1140 1282 1424 1567 1709 1851 1993 2137 2280
1119 1258 1.399 1538 1678 1817 1957 2.09 2238
1.099 1237 1374 1511 1647 1785 1923 2061 2198
1.080 1.216 1352 1486 1.621 1.756 1.893 2.026 2.163

10 11 12 13 14 15 16



MULTILIN

CURVE INFORMATION AND TABIS

Curve: IEC A

Curve #: 1 2 3 4 5 6 7 8 9 10
x PIU Time to trip (seconds)
13.00 0133 0266 0399 0532 0665 0798 0931 1064 1.196 1.330
13.50 0.131 0262 0393 0524 0655 0786 0917 1048 1.180 1.310
14.00 0129 0258 0387 0517 0646 0775 0904 1033 1162 1.291
1450 0.127 0255 0.382 0510 0637 0764 0.892 1019 1.147 1.275
15.00 0.126 0252 0377 0503 0629 0755 0.880 1006 1.132 1.258
15.50 0124 0248 0373 0497 0621 0746 0870 0994 1118 1.243
16.00 0.123 0246 0368 0491 0614 0737 0.859 0982 1.104 1.227
16.50 0121 0243 0364 0485 0607 0728 0850 0971 1.092 1214
17.00 0.120 0240 0360 0480 0600 0720 0.840 0961 1.080 1.200
17.50 0.119 0238 0356 0475 0594 0713 0.832 0951 1.070 1.189
18.00 0118 0235 0353 0471 0588 0706 0.823 0941 1.058 1.176
18.50 0.116 0233 0350 0466 0583 0.699 0.816 0932 1.048 1.164
19.00 0115 0231 0346 0462 0577 0693 0.808 0923 1.038 1.155
19.50 0114 0229 0343 0457 0572 0686 0801 0915 1.029 1.144
20.00 0.113 0227 0.340 0453 0567 0.680 0.794 0907 1020 1.134

1.993
1.964
1.937
1919
1.886
1.864
1.842
1.820
1.802
1782
1.765
1.748
1731
1.715
1.701

2.096
2.065
2.038
2.012
1.986
1.964
1.944
1.920
1.900
1.883
1.864
1.845
1.830
1.814
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CURVE INFORMATION ANDTABLES MULTILIN
Curve: IEC A

Curve #: 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
x PIU Time to Trip (seconds)

1.03 218.450 218.450 218.450 218.450 273.063 273.063 273.063 273.063 273.063 273.063 364.083 364.083 364.083 364.083 364.083 364.083
1.10 60.681 64.250 68.266 72.817 78.018 78.018 84.019 91.021 91.021 99.295 99.295 99.295 109.225 109.225 109.225 121.361
1.20 32125 34133 36.408 37.664 40.454 42.010 43.690 45510 47.489 49.648 52.012 54.613 54.613 57.487 60.681 60.681
1.30 22,755 23.745 25401 26.640 28.006 29.520 30.340 32.125 33.098 34.133 36.408 37.664 39.009 40.454 42.010 42.010
1.40 17.617 18513 19.859 20.608 21.845 22.755 23.745 24.824 26.006 26.640 28.006 28.743 30.340 31.207 32.125, 33.098
1.50 14563 15.384 16.302 17.066 18.204 18.832 19.859 20.608 21.417 22.291 23.239 24.272 24.824 26.006 26(640 427306
1.60 12555 13.320 14.003 14.760 15.604 16.302 17.066 17.906 18513 19.162 19.859 20.608 21.417 22.291y, 22755 23.745
1.70 11.145 11872 12412 13160 13.826 14.372 15.170 15.830 16.302 17.066 17.617 18513 19.162 19.859 "20.2274%21.005
1.80 10.021 10.604 11.260 11.872 12.412 13.003 13.653 14.185 14760 15.384 16.063 16.549 17.066 17.647%,18.204, 18.832
1.90 9.179 9.752 10.304 10.814 11.378 11.872 12412 13.003 13485 14.003 14563 15170 15.604 16.302/ 16804 17.337
2.00 8533 9.027 9.498 10.021 10502 11.033 11.497 12.003 12.555 13.003 13.485 14.003 14.563 14962 15,604 16.063
2.10 7973 8402 8.880 9.335 9.840 10.304 10.814 11.260 11.745 12.136 12.701 13.160 13.653 "14.003°¥14563 14.962
2.20 7481 7915 8338 8808 9256 9.666 10.113 10.604 11.033 11.497 11872 12272 12.701 13.160 13.653 14.003
2.30 7.093 7481 7.915 8338 8738 9.179 9581 10.021 10402 10.814 11260 11.620 12.136912.555 12.850 13.320
2.40 6.742 7139 7533 7915 8338 8738 9.102 9.498 9.930 10.304 10.708 11.145 £11.497 11872 12.272 12.701
250 6.425 6.827 7.186 7585 7.973 8338 8738 9.102 9.498 9.840 10.208 10.604y\10.923"911.378 11.745 12.136
2.60 6.171 6540 6.913 7.233 7.638 7.973 8338 8738 9.102 9416 9.752 1013 1®502 10.923 11.260 11.620
2.70 5936 6.277 6.620 6.957 7.331 7.692 8.031 8402 8738 9.102 9416 £9.752%310.113 10502 10.814 11.145
2.80 5719 6.068 6.387 6.742 7.047 7380 7.746 8.091 8.402 8.738 9402 \9.446 ] 9.752 10.113 10.402 10.814
2.90 5516 5841 6.171 6501 6.827 7.139 7481 7.802 8151 8.467 8808y, 9.102¢ 9416 9.752 10.113 10.402
3.00 5354 5659 6.001 6.314 6.620 6.913 7.233 7585 7.858 8212 8533 @808 9.102 9.416 9.752 10.113
3.10 5201 5516 5810 6.102 6.425 6.742 7.047 7331 7.638 7.973Wy8.275%), 8533 8.880 9.179 9.498 9.752
3.20 5057 5354 5659 5936 6.241 6540 6.827 7.139 7.430 7.746°8.031W18.338 8.600 8.953 9.256 9.498
3.30 4920 5226 5516 5779 6.068 6.387 6.660 6.957 7.233 75383 7802 8.091 8402 8669 8953 9.256
3.40 4812 5080 5381 5659 5936 6.206 6501 6.784 7.047 331°97.638 7915 8.212 8467 8738 9.027
350 4688 4965 5251 5516 5779 6.068 6350 6.620 6.913 47186 7430 7.746 7.973 8275 8533 8.808
3.60 4589 4854 5128 5407 5659 5936 6.206 6.463 6.742, 7.002 7282 7533 7.802 8091 8338 8.600
3.70 4495 4749 5010 5277 5544 5810 6.068 6.350 6.620 ;@869 7.139 7.380 7.638 7.915 8212 8.467
3.80 4404 4648 4920 5177 5434 5689 5936 6.206. 64634 6442 7002 7.233 7481 7746 8031 8.275
3.90 4317 4570 4812 5080 5328 5573 5841 6402 6.3500,6580 6.869 7.093 7.380 7585 7.858 8.091
4.00 4234 4476 4728 4987 5226 5489 5719 5969 /6.241 6463 6.742 6957 7.233 7481 7.692 7.973
4.10 4153 4404 4648 4898 5128 5381 5630, 5872 6.102 6350 6.620 6.827 7.093 7331 7585 7.802
4.20 4091 4334 4570 4812 5057 5277 5516 “95.779°96.001 6.241 6501 6.742 6.957 7.233 7.430 7.692
4.30 4016 4250 4495 4728 4965 5201 5434 5689 5904 6.136 6387 6.620 6.869 7.093 7.331 7.585
4.40 3.957 4185 4422 4648 4898 5128 535 557375810 6.068 6.277 6501 6.742 7.002 7.233 7.430
450 3901 4122 4352 4589 4812 5033 5217 45489 5719 5969 6206 6425 6.660 6.869 7.093 7.331
4.60 3846 4.060 4.283 4513 4749 4965 _5201( 5434 5659 5872 6.102 6314 6540 6.784 7.002 7.233
470 3779 4.001 4234 4458 4.668 4.898( 5.128¢ 5354 5573 5779 6.001 6.241 6463 6.660 6.913 7.139
4.80 3728 3957 4.169 4.387 4.609 44.833\)5.057) 5277 5489 5719 5936 6.136 6387 6580 6.827 7.047
4.90 3.690 3901 4122 4334 4551 4770, 4987 5201 5407 5630 5841 6.068 6.277 6.501 6.701 6.957
5.00 3641 3.846 4.060 4.283 4.495 4708 4,920 5128 5354 5573 5779 6.001 6206 6.425 6.620 6.827
5.10 3593 3.806 4.016 4.234 44400 4648 4854 5080 5277 5489 5719 5904 6.136 6.350 6.540 6.742
5.20 3546 3753 3972 4.169 4.3879,4.589» 4.812 5010 5226 5434 5630 5841 6.068 6.277 6.463 6.701
5.30 3512 3715 3915 4122 A4@3 4832 4749 4942 5152 5354 5573 5779 6.001 6.206 6.387 6.620
5.40 3.467 3678 3.873 4.076 (4.283 $4.495 4688 4.898 5104 5302 5516 5719 5904 6.136 6.314 6.540
5.50 3435 3.629 3.832 4.030 4234 £4.440 4648 4.854 5057 5251 5461 5659 5841 6.068 6.241 6.463
5.60 3392 3593 3793 4001 74201 4387 4589 4791 4987 5201 5381 5601 5779 6.001 6.206 6.387
5.70 3361 3558 3.753 39574 4153 4352 4551 4749 4942 5128 5328 5544 5719 5936 6.136 6.314
5.80 3330 3523 371593915, 4106 4300 4.495 4688 4.898 5080 5277 5489 5659 5872 6.068 6.277
5.90 3290 3490 43678 3873 4.060 4.267 4458 4648 4.833 5033 5226 5434 5630 5810 6.001 6.206
6.00 3260 3.4564 3.641" 3.832" 4.030 4.217 4404 4609 4791 4987 5177 5381 5573 5749 5936 6.136
6.50 3121 3.300°93.490 3665 3.860 4.030 4.217 4404 4589 4770 4965 5128 5328 5516 5.689 5.872
7.00 3.001 3175 3350 43523 3703 3.887 4.060 4.234 4404 4589 4770 4942 5104 5302 5461 5.630
7.50 2897 3.068 3.2320 3403 3.569 3.741 3915 4.091 4250 4.422 4589 4770 4942 5104 5277 5434
8.00 2801 2968 3130 3300 3456 3.629 3.793 3.957 4122 4283 4458 4609 4791 4942 5104 5277
8.50 2724 2882 3.042 3203 3361 3523 3.678 3.846 4.001 4169 4317 4.476 4648 4812 4965 5128
9.00 2.651L 2808 “2.960 3.121 3270 3424 3581 3741 3901 4.045 4201 4369 4513 4668 4.833 4.987
9.50 25820, 2.737 2890 3.042 3194 3340 3501 3.653 3.806 3.957 4.106 4250 4.404 4551 4708 4.854
10.00 20523 “2.671 2.822 2968 3.121 3270 3413 3569 3.715 3860 4.016 4153 4300 4.458 4.609 4.749
10.50 2491 2619 2765 2905 3.051 3.194 3340 3490 3629 3779 3929 4076 4217 4369 4513 4648
11.00 2422, 2564 2710 2.852 2992 3139 3280 3424 3558 3703 3.846 3986 4.137 4.267 4.422 4551
11.50 2380 2517 2658 2793 2936 3.077 3213 3361 3501 3641 3779 3915 4060 4201 4334 4.476
12.00 2334 2471 2613 2744 2882 3.026 3.157 3300 3435 3569 3715 3846 3.986 4.122 4267 4.404
12.50 2295 2433 2564 2704 2.837 2976 3103 3.241 3382 3512 3653 3779 3915 4060 4.185 4.317
13.00 2261 2395 2528 2658 2793 2928 3.060 3.194 3320 3456 3593 3728 3.860 3986 4.122 4.250
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MULTILIN

CURVE INFORMATION AND TABIS

Curve: IEC A
Curve #: 17
x PIU

13.50 2.229
14.00 2.198
14.50 2.167
15.00 2.137
15.50 2.113
16.00 2.088
16.50 2.065
17.00 2.042
17.50 2.019
18.00 2.000
18.50 1.979
19.00 1.961
19.50 1.944
20.00 1.926

18

2.359
2.324
2.295
2.266
2.238
2211
2.185
2.163
2.137
2117
2.096
2.077
2.057
2.042

19

2.488
2.454
2422
2.390
2.359
2.334
2.304
2.280
2.257
2.234
2.216
2.193
2171
2.154

20

2.619
2.582
2.546
2.517
2.482
2.454
2427
2.401
2.374
2.354
2.329
2.309
2.285
2.266

21

2.751
2.710
2.677
2.638
2.607
2.576
2.552
2.523
2.494
2471
2.449
2422
2401
2.380

22

2.882
2.844
2.801
2.765
2.731
2.704
2671
2.645
2,613
2.588
2.564
2.540
2.517
2.494

24

25

26

Time to Trip (seconds)

3.148
3.103
3.060
3.017
2.984
2.944
2.913
2.882
2.852
2.822
2.793
2.772
2.744
2.724

3.280
3.232
3.184
3.148
3.103
3.068
3.034
3.001
2.968
2.944
2.913
2.882
2.859
2.837

3.403
3.361
3.310
3.270
3.232
3.194
3.157
3.121
3.085
3.060
3.026
3.001
2.976
2.944

27

3.535
3.490
3.446
3.392
3.350
3.310
3.280
3.241
3.213
3.175
3.148
3.112
3.085
3.060

29

4137
4.076
4.030
3.972
3.929
3.887
3.846
3.806
3.766
3.728
3.690
3.665
3.629

7-35



CURVE INFORMATION ANDTABLES

MULTILIN

Curve: IEC B

Curve #: 1 2 3 4 5 6 7 8 9 10 11
x PIU Time to Trip (seconds)

1.03 22291 45510 68.266 91.021 109.225 136.531 156.036 182.042 218.450 218.450 273.063
1.10 6.742 13.485 20.227 27.306 34.133 40.454 47.489 54.613 60.681 68.266 72.817
1.20 3371  6.742 10.113 13485 16.804 20.227 23.745 27.306 30.340 34.133 37.664
1.30 2252 4495 6.742 9.027 11.260 13.485 15.830 17.906 20.227 22.291 24.824
1.40 1.688 3371 5057 6.742 8467 10.113 11.872 13.485 15170 16.804 18.513
1.50 1350 2.697 4.045 5407 6.742 8.091 9416 10814 12136 13485 14.760
1.60 1125 2252 3371 4495 5630 6.742 7.858 9.027 10.113 11260 12.412
1.70 0964 1930 2.890 3860 4.812 5779 6.742 7.692 8669 9.666 10.604
1.80 0.843 1688 2528 3371 4217 5.057 5904 6.742 7585 8.467 9.256
1.90 0750 1500 2.252 3.001 3.753 4.495 5251 6.001 6.742 7481 8275
2.00 0.675 1350 2.026 2.697 3371 4.045 4728 5407 6.068 6.742 7.430
2.10 0.614 1227 1842 2454 3.068 3.678 4300 4920 5516 6.136 6.742
2.20 0562 1125 1.688 2252 2815 3371 3943 4495 5057 5630 6.171
2.30 0519 1038 1558 2.077 2594 3112 3.629 4.153 4.668 5201 5.719
2.40 0.482 0.964 1.447 1930 2411 2890 3371 3.860 4.334 4812 5302
250 0450 0.900 1350 1.799 2252 2697 3.148 3605 4.045 4495 4.942
2.60 0.422 0843 1266 1.688 2109 2528 2952 3371 3.793 4217 4.648
2.70 0397 0794 1.191 1588 1.986 2385 2779 3.175 3569 3972 4.369
2.80 0375 0.750 1125 1500 1.873 2.252 2.626 3.001 3.371 3.753 4d>22
2.90 0355 0.711 1.066 1420 1776 2133 2488 2.844 3.194 3558 3915
3.00 0.338 0.675 1.012 1350 1.688 2026 2364 2697 3.034 3371 3715
3.10 0321 0643 0.964 1.285 1.606 1.930 2252 2570 2.890 3.243Wy3.535
3.20 0307 0.614 0920 1227 1534 1842 2146 2454 27758 3.068"93.371
3.30 0293 0587 0.880 1174 1468 1762 2.053 2349 2.638 293 3282
3.40 0.281 0562 0.843 1125 1.406 1.688 1.968 2.252 2.528 2i815%9,3.094
3.50 0270 0540 0.810 1.080 1350 1621 1.890 2159 2.433 42697 2.968
3.60 0.260 0519 0.779 1.038 1.299 1558 1.817 2.077 2339, 2594 2.859
3.70 0250 0500 0.750 1.000 1.250 1.500 1.750 2.000 2.252 ;2499° 2.751
3.80 0.241 0482 0.723 0964 1206 1447 1.688 1930, 21714 2411 2651
3.90 0.233 0466 0.698 0.931 1.163 1397 1.630 1861 2.096" 2329 2.558
4.00 0225 0450 0.675 0.900 1.125 1350 1576 A.799 42.026 2252 2477
4.10 0.218 0436 0.653 0.871 1.089 1.307 1523, 1742 1961 2176 2.395
4.20 0211 0422 0.633 0.843 1.054 1.266 1.476 “§1.688°91.900 2.109 2.319
4.30 0.205 0409 0.614 0.818 1.023 1227 1432 1638 1842 2045 2.252
4.40 0.199 0397 0596 0.794 0993 1.191 1.390" | 1588"" 1.788 1.986 2.185
450 0193 0386 0579 0771 0964 1157 1350 4’1548 1736 1930 2121
4.60 0.188 0375 0.562 0750 0.938 1125 _4s313( 1500 1.688 1873 2.061
470 0.182 0365 0.547 0730 00912 1.094/ 1277 1460 1.642 1.823 2.008
4.80 0.178 0355 0.533 0711 0.888 <€2.066 ),1.2445 1420 1599 1776 1.954
4.90 0.173 0346 0519 0.692 0865 1038, 1217 1384 1558 1.731 1.903
5.00 0.169 0338 0.506 0.675 0.843 ,1.012 “9,181 1350 1519 1.688 1.858
5.10 0.165 0329 0494 0658 0823 0888 1.152 1318 1482 1647 1811
5.20 0.161 0321 0482 0.643 0.804%,0.964» 1125 1.285 1447 1606 1.767
5.30 0.157 0314 0471 0628 QW85 0942 1099 1255 1413 1569 1.726
5.40 0.153 0.307 0.460 0.614 (0.767 $0.920 1.074 1227 1381 1534 1.688
5.50 0.150 0300 0.450 0.600 ‘O350 £0.900 1.050 1.200 1.350 1.500 1.650
5.60 0.147 0293 0440 0587 /0734 0.880 1.028 1174 1321 1468 1613
5.70 0.144 0287 0431 0575 0,718 0.861 1.006 1.149 1293 1435 1581
5.80 0.141 0281 0,4229,0.562,,.40.703 0.843 0.984 1125 1266 1406 1547
5.90 0.138 0.276 40413 0551 0.689 0827 0964 1102 1240 1377 1515
6.00 0.135 0.2704°0.408~ 0540 0.675 0.810 0.945 1.080 1.215 1350 1484
6.50 0.123 0.245°90.368 0491 0.614 0737 0.859 0982 1.104 1227 1.350
7.00 0.112 0225 10338 40450 0562 0.675 0.787 0.900 1.012 1125 1.237
7.50 0.104 0.208 0.3120° 0415 0519 0623 0.727 0831 00934 1038 1.143
8.00 0.096 0193 0.289 0.386 0482 0579 0675 0771 0.868 0.964 1.060
8.50 0.090 0.180 0.270 0.360 0.450 0.540 0.630 0.720 0.810 0.900 0.990
9.00 0.084 0.169 “0.253 0.338 0422 0506 0591 0675 0.760 0.843 0.928
9.50 0.079%, 0.159 0.238 0.318 0.397 0477 055 0.635 0.715 0794 0.874
10.00 0075, “0.150 0.225 0300 0375 0450 0.525 0600 0675 0.750 0.825
10.50 0.0% 0142 0213 0284 0355 0426 0497 0568 0639 0.711 0.782
11.00 0068 0.135 0.202 0270 0338 0405 0472 0540 0.607 0.675 0.743
11.50 0.064 0129 0193 0257 0321 0386 0450 0514 0579 0.643 0.707
12.00 0061 0123 0.184 0.245 0307 0.368 0430 0491 0552 0.614 0.675
12.50 0059 0117 0176 0235 0293 0352 0411 0470 0528 0.587 0.646
13.00 0.056 0112 0169 0225 0281 0338 0394 0450 0506 0.562 0.619

36

12 13 14 15 16

273.063 273.063 364.083 364.083 364.083

84.019 91.021 91.021 99.295 109.225
40.454 43690 47.489 49.648 54.613
27.306 29.520 31.207 34.133 36.408
20.227 21.845 23.745 25.40%, 27.306
16.302 17.617 18.832 20227 420417
13485 14.563 15.830y, 16804~ 17.906
11.620 12555 13.485 “14.3724w15.384
10.113 10.923 11.872912.70%, 13.485
9.027 9.752 10.5024 11260 12.003
8.091 8808 , 9416 10113 10.814
7.380 7.973 "8:60099°9.179  9.840
6.742 7.381 7.858 8.467 9.027
6.241 6.7429,,7.282 7.802 8.338
5779 £6.2%7,  ©6.742 7.233 7.692
5407, 5.841"% 6.314 6.742 7.186
5057 61489 5904 6.314 6.742
47709,5.152 5573 5969 6.350
4495 14876 5251 5.630 6.001
42604 4628 4965 5328 5.689
4045 4387 4728 5057 5.407
3.860 4.185 4495 4812 5.152
3.678 3986 4300 4.609 4.920
3523 3819 4106 4.404 4.688
3.371 3.653 3.943 4217 4.495
3241 3512 3779 4.045 4317
3112 3371 3629 3901 4.153
3001 3251 3501 3.753 4.001
2890 3130 3371 3.617 3.860
2793 3.026 3260 3490 3.728
2697 2928 3148 3371 3.605
2.613 2830 3.051 3270 3.479
2528 2744 2952 3166 3.371
2454 2658 2867 3.068 3.270
2385 2582 2779 2976 3.175
2314 2505 2697 2.890 3.085
2252 2438 2626 2815 3.001
2189 2369 2552 2737 2920
2133 2309 2488 2664 2.844
2077 2252 2422 2594 2772
2026 2193 2364 2528 2.697
1975 2142 2304 2471 2632
1.930 2088 2252 2411 2570
1883 2042 2198 2354 2511
1.842 1993 2146 2299 2454
1799 1950 2100 2252 2401
1762 1906 2.053 2202 2.349
1723 1867 2012 2154 2299
1688 1.830 1968 2109 2.252
1652 1791 1930 2065 2202
1621 175 1890 2.026 2.159
1472 1595 1717 1.842 1.964
1350 1462 1576 1.688 1.799
1247 1350 1454 1558 1.662
1157 1254 1350 1.447 1543
1.080 1169 1260 1.350 1.439
1012 1097 1181 1266 1.350
0.953 1032 1112 1191 1270
0.900 0975 1.050 1.125 1.200
0.853 0924 0995 1066 1.137
0.810 0877 0945 1.012 1.080
0771 0.836 0900 00964 1.028
0.737 0.798 0.859 0.920 0.982
0.704 0.763 0.822 0.880 0.939
0.675 0.731 0.787 0.843 0.900



MULTILIN

CURVE INFORMATION AND TABIS

Curve:IEC B

Curve #: 1 2 3 4 5 6 7 8 9 10
x PIU Time to Trip (seconds)
13.50 0.054 0108 0.162 0.216 0270 0324 0378 0432 0486 0.540
14.00 0.052 0104 0.156 0.208 0.260 0.312 0363 0415 0467 0519
14.50 0.050 0100 0.150 0.200 0.250 0.300 0.350 0.400 0.450 0.500
15.00 0.048 0096 0145 0.193 0241 0289 0338 0386 0434 0482
15.50 0.047 0093 0140 0186 0.233 0279 0326 0372 0419 0.466
16.00 0.045 0090 0135 0.180 0225 0270 0315 0360 0405 0.450
16.50 0.044 0087 0131 0174 0.218 0.261 0305 0.348 0.392 0.436
17.00 0.042 0084 0127 0169 0.211 0253 0295 0.338 0380 0.422
17.50 0.041 0082 0123 0164 0205 0245 0.286 0327 0.368 0.409
18.00 0.040 0079 0119 0159 0.199 0238 0.278 0.318 0357 0.397
18.50 0.039 0077 0116 0154 0193 0231 0270 0309 0.347 0.386
19.00 0.037 0075 0112 0150 0.188 0.225 0.262 0.300 0.338 0.375
19.50 0.036 0073 0109 0146 0.182 0219 0255 0.292 0.328 0.365
20.00 0.036 0071 0107 0.142 0178 0213 0249 0284 0320 0.355

11

0.594
0.571
0.550
0.530
0.512
0.495
0.479
0.464
0.450
0.437
0.424
0.412
0.401
0.391

13

0.831
0.800
0.771
0.745
0.720
0.697
0.675
0.654
0.635
0.617
0.600
0.584
0.568

7-37



CURVE INFORMATION ANDTABLES MULTILIN
Curve: IEC B

Curve #: 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
x PIU Time to Trip (seconds)

1.03 364.083 364.083 364.083 546.125 546.125 546.125 546.125 546.125 546.125 546.125 546.125 546.125 546.125 546.125 546.125 546.125
1.10 109.225 121.361 121.361 136.531 136.531 156.036 156.036 156.036 182.042 182.042 182.042 182.042 182.042 218.450 218.450 218.450
1.20 57.487 60.681 64250 68.266 72.817 72817 78.018 84.019 84.019 91.021 91.021 91.021 99.295 99.295 109.225 109.225
1.30 37.664 40.454 42.010 45510 47.489 49.648 52012 54.613 57.487 57.487 60.681 64.250 64.250 68.266 68.266 72.817
1.40 28.743 30.340 32.125 34.133 35.234 37.664 39.009 40.454 42.010 43.690 45510 47.489 49.648 49.648 52.012 54.613
1.50 22,755 24.272 25401 27.306 28.006 29.520 31.207 32.125 34.133 35.234 36.408 37.664 39.009 40.454 42010 43.690
1.60 19.162 20.227 21.417 22291 23.745 24.824 26.006 27.306 28.006 29.520 30.340 31.207 33.098 34.133, 35284  36.408
1.70 16.302 17.337 18.204 19.162 20.227 21.417 22291 23.239 24272 24824 26.006 27.306 28.006 28.743 “29.5204m31.207
1.80 14.372 15170 16.063 16.804 17.617 18513 19504 20.227 21.005 21.845 22.755 23.745 24.272 25.401m,26.006, 27.306
1.90 12,701 13485 14.185 14.962 15830 16.549 17.337 17.906 18.832 19.504 20.227 21.005 21.845 22291/ 23239 23.745
2.00 11497 12136 12.850 13.485 14.185 14.760 15.604 16.302 16.804 17.617 18.204 18.832 19.504 20227 21.005 21.417
2.10 10402 11.033 11.620 12.272 12.850 13.485 14.185 14.760 15.384 16.063 16.549 17.066 17.906 “18.513W19.162 19.504
2.20 9.581 10.113 10.708 11.260 11.872 12412 13.003 13.485 14.003 14563 15170 15.830 16.302 16.804, 17.337 17.906
2.30 8.808 9.335 9.840 10.402 10.923 11.378 12.003 12.412 13.003 13.485 14.003 14.563 14.9629%15.604 16.063 16.549
2.40 8212 8669 9.179 9.666 10.113 10.604 11.145 11.620 12.003 12.555 13.003 13.485 414003 14372 14.962 15.384
2.50 7.638 8091 8533 9.027 9416 9.930 10.304 10.814 11.260 11.745 12.136 12.555y .13.003“913.485 14.003 14.372
2.60 7.186 7.585 8.031 8467 8880 9.256 9.666 10.113 10.502 10.923 11.378 11872 12272 12,701 13.003 13.485
2.70 6.742 7139 7533 7915 8338 8738 9102 9498 9.930 10.304 10.708 147145%11.497 11.872 12272 12.701
2.80 6.387 6.742 7.139 7481 7.858 8.275 8600 9.027 9.335 9752 10413 10.502 10923 11.260 11.620 12.003
2.90 6.035 6.387 6.742 7.093 7.481 7.802 8151 8533 8880 9.256 9581, 9.930410.304 10.708 11.033 11.378
3.00 5749 6.068 6425 6.742 7.093 7430 7.746 8.091 8467 8808 9.102 9416 9.752 10.113 10.502 10.814
3.10 5461 5779 6.102 6.425 6.742 7.093 7380 7.692 8.031 8.338my8.669% 9.027 9335 9.666 9.930 10.304
3.20 5226 5516 5841 6.136 6.425 6.742 7.047 7.380 7.692 7.97398.275W )8.600 8.880 9.179 9.498 9.840
3.30 4987 5277 5573 5872 6.171 6.463 6742 7.047 7331 7638 7915 8212 8533 8808 9.102 9.416
3.40 4791 5057 5354 5630 5904 6.171 6.463 6.742 7.047 73319%,7585 7.858 8.151 8467 8.738 9.027
350 4589 4854 5128 5407 5659 5936 6.206 6.463 6.742 7002 7282 7.585 7.858 8.091 8402 8.669
3.60 4422 4668 4.942 5201 5461 5719 5969 6241 6501 6742 7.002 7.282 7533 7.802 8031 8.338
3.70 4250 4495 4749 5010 5251 5489 5749 6.001 6.241 ;65017 6.742 7.002 7.233 7.481 7.746 7.973
3.80 4091 4334 4589 4812 5057 5302 5544 5779  6.0854 6277 6501 6.742 7.002 7.233 7.481 7.692
3.90 3957 4185 4422 4648 4.898 5128 5354 5573 °5.810,.6/068 6.277 6501 6.742 7.002 7.233 7.430
4.00 3819 4045 4283 4495 4728 4942 5177 5407 /5630 5841 6.068 6.314 6.540 6.742 6.957 7.186
4.10 3703 3915 4137 4352 4570 4.791 5.010, 52264 5434 5659 5872 6102 6.314 6540 6.742 6.957
4.20 3581 3.793 4.001 4217 4422 4648 4.854°95.0575.277 5489 5689 5904 6.102 6314 6540 6.742
4.30 3479 3.678 3.887 4.091 4300 4495 4708 4920 57104 5328 5516 5719 5936 6.136 6.350 6.540
4.40 3371 3569 3766 3.972 4169 4369 457074770 4965 5152 5354 5573 5749 5969 6.171 6.350
450 3280 3.467 3.665 3.860 4.045 4250 4.440 44628 4.812 5010 5201 5407 5601 5779 5969 6.171
4.60 3.184 3371 3558 3753 3943 4122 _4317( 4495 4688 4.876 5.057 5251 5434 5630 5810 6.001
4.70 3103 3.280 3.467 3.653 3.832 4.016/ 4.201y 4387 4570 4749 4920 5104 5302 5461 5.659 5.841
4.80 3.017 3194 3371 3558 3728 48.915\,4.0911 4.267 4440 4628 4791 4965 5152 5328 5516 5.689
4.90 2944 3112 3290 3456 3.629 3.806, 3986 4.153 4334 4495 4668 4854 5010 5201 5354 5544
5.00 2.867 3.034 3203 3371 3546 ,B.715°\3.887 4.045 4217 4387 4551 4728 4898 5.057 5226 5.407
5.10 2.801 2960 3.130 3.290 3456y 3617 3.793 3.957 4122 4283 4440 4609 4770 4.942 5104 5.277
5.20 2731 2890 3.051 3213 3.371),3.535p 3.703 3.860 4.016 4.185 4334 4495 4668 4812 4987 5152
5.30 2671 2822 2984 3139 3800 3456 3605 3.766 3929 4076 4234 4387 4551 4708 4.876 5.033
5.40 2.607 2758 2913 3.068 (3.222 3371 3523 3.678 3.832 3.986 4.137 4300 4440 4.609 4749 4920
5.50 2552 2697 2.852 3.001 'l48 /3.300 3446 3605 3.753 3.901 4.045 4201 4352 4495 4648 4791
5.60 2494 2638 2786 2986 93.085 3.232 3371 3523 3665 3819 3957 4106 4250 4.404 4551 4.688
5.70 2444 2582 2731 28744 3017 3157 3300 3446 3593 3728 3873 4.016 4169 4300 4.458 4.589
5.80 2390 2528 2,6719%,2815, 2952 3.094 3232 3371 3512 3653 3793 3943 4076 4217 4352 4.495
5.90 2344 2482 2619 2458 2890 3.034 3166 3.310 3446 3581 3.715 3860 4.001 4.137 4.267 4.404
6.00 2295 2433472564y 2697 2837 2968 3.103 3241 3371 3512 3641 3779 3915 4045 4185 4317
6.50 2.084 221192334 2454 2576 2697 2822 2944 3.068 3194 3310 3435 3558 3678 3.806 3.929
7.00 1913 2.026 2137 42252 2364 2477 2588 2.697 2815 2928 3.034 3148 3260 3.371 3490 3.605
7.50 1765 1.870 19729 2077 2180 2285 2390 2494 2594 2697 2801 2905 3009 3112 3222 3320
8.00 1640 1736 1.833 1.930 2026 2121 2220 2314 2411 2505 2601 2697 2793 2890 2992 3.085
8.50 1530 1.621 1709 1799 1.890 1.979 2069 2159 2252 2339 2433 2523 2613 2.697 2793 2882
9.00 1435 1519 “1604 1688 1773 1858 1940 2.026 2109 2193 2280 2364 2449 2528 2613 2697
9.50 1.350%, 1.430 1509 1588 1.668 1.748 1.827 1.906 1986 2.065 2146 2.225 2304 2385 2460 2540
10.00 275 “W.350 1426 1500 1576 1.650 1726 1799 1.873 1950 2.026 2100 2176 2252 2324 2401
10.50 1.208 “%1.279 1350 1420 1492 1563 1.635 1704 1776 1.848 1.920 1990 2.061 2133 2202 2276
11.00 W47y, 1215 1282 1350 1417 1484 1551 1621 1.688 1756 1.823 1.890 1.957 2026 2.092 2.159
11.50 1.093 " 1.157 1222 1285 1350 1415 1478 1543 1606 1.673 1736 1799 1.864 1930 1.993 2.057
12.00 2043 1104 1166 1227 1288 1.350 1411 1472 1534 1595 1657 1717 1779 1842 1903 1.964
12.50 0997 1056 1116 1174 1233 1291 1350 1409 1468 1525 1585 1642 1701 1762 1820 1.877
13.00 0956 1.012 1.069 1125 1.181 1237 1294 1350 1406 1462 1519 1576 1630 1.688 1.745 1.799

38



MULTILIN

CURVE INFORMATION AND TABIS

Curve: IEC B
Curve #: 17
x PIU

13.50 0.918
14.00 0.883
14.50 0.850
15.00 0.819
15.50 0.791
16.00 0.765
16.50 0.741
17.00 0.717
17.50 0.695
18.00 0.675
18.50 0.656
19.00 0.638
19.50 0.620
20.00 0.604

18

0.972
0.934
0.900
0.868
0.838
0.810
0.784
0.760
0.737
0.715
0.694
0.675
0.657
0.639

19

1.026
0.987
0.950
0.916
0.884
0.855
0.827
0.801
0.777
0.754
0.733
0.712
0.693
0.675

20

1.080
1.038
1.000
0.964
0.931
0.900
0.871
0.843
0.818
0.794
0.771
0.750
0.730
0.711

21

1.134
1.090
1.050
1.012
0.978
0.945
0.915
0.886
0.859
0.834
0.810
0.787
0.766
0.746

22

1.189
1.143
1.100
1.060
1.024
0.990
0.958
0.928
0.900
0.874
0.849
0.825
0.803
0.782

24 25 26
Time to Trip (seconds)

1296 1.350 1.404
1247 1299 1.350
1200 1.250 1.300
1157 1.206 1.254
1117 1163 1211
1.080 1.125 1.169
1.045 1.089 1.132
1.012 1.054 1.097
0.982 1.023 1.064
0.953 0993 1.032
0.926 0.964 1.003
0.900 0938 0.975
0.876 0.912 0.949
0.853 0.888 0.924

27

1.458
1.402
1.350
1.302
1.257
1.215
1.176
1.139
1.104
1.072
1.041
1.012
0.985
0.959

30

1.621
1.558
1.500
1.447

31

1675
1.609
1549
1494y
1443
1395
1.350
1.308
1.269
1231
1196
1162
1131
1101

1.662
1.599
1.543
1.490
1.439
1.393
1.350
1.310
1.270
1.234
1.200
1.168
1.137

7-39



CURVE INFORMATION ANDTABLES MULTILIN
Curve:IEC C

Curve #: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
x P/U TIme to Trip (seconds)

1.03 64.250 136.531 182.042 273.063 364.083 364.083 546.125 546.125 546.125 546.125 546.1251092.2501092.2501092.2501092.2501092.250
1.10 19.162 37.664 57.487 78.018 99.295 109.225 136.531 156.036 182.042 182.042 218.450 218.450 273.063 273.063 273.063 273.063
1.20 9.102 18.204 27.306 36.408 45510 54.613 64.250 72.817 84.019 91.021 99.295 109.225 121.361 121.361 136.531 136.531
1.30 5.810 11.620 17.337 23.239 28.743 35234 40454 45510 52.012 57.487 64.250 68.266 78.018 84.019 84.019 91.021
1.40 4169 8338 12555 16.549 21.005 24.824 29.520 33.098 37.664 42.010 45510 49.648 54.613 57.487 64.250 68.266
1.50 3.203 6.387 9.581 12850 16.063 19.162 22.291 25.401 28.743 32.125 35234 39.009 42.010 45510 47489 52.012
1.60 2564 5128 7.692 10.304 12.850 15384 17.906 20.608 23.239 25401 28.006 31.207 33.098 36.408, 39009 40.454
1.70 2117 4234 6.350 8467 10.604 12.701 14.760 16.804 19.162 21.005 23239 25.401 27.306 29.520 “32.1254w34.133
1.80 1785 3569 5354 7.139 8.953 10.708 12555 14.372 16.063 17.906 19.504 21.417 23239 24.324y,26.640, 28.743
1.90 1532 3.068 4589 6.136 7.638 9.179 10.708 12272 13.826 15.384 16.804 18.513 19.859 21417/ 22755 24.272
2.00 1334 2664 4001 5328 6.660 7.973 9.335 10.708 12.003 13.320 14.760 16.063 17.337 18513 19.859 21.417
2.10 1173 2344 3523 4688 5872 7.047 8212 9416 10.604 11745 12.850 14.003 15.170 “16.302Ww17.617 18.832
2.20 1.041 2.084 3121 4169 5201 6.241 7.282 8338 9.335 10.402 11.497 12555 13485 14563 15.604 16.549
2.30 0933 1864 2.801 3.728 4668 5.601 6540 7.481 8402 9335 10.304 11.145 12.136%13.003 14.003 14.962
2.40 0840 1.680 2523 3361 4201 5033 5872 6.742 7585 8402 9.256 10.113 £10:923 11745 12.555 13.485
2.50 0.762 1523 2285 3.051 3806 4570 5328 6.102 6.869 7.638 8.402 9.179y 9.930°910.708 11.378 12.136
2.60 0.694 1390 2.084 2779 3.467 4169 4.854 5544 6241 6957 7.638 8338 @027 9.752 10.402 11.145
2.70 0636 1.272 1.906 2546 3.175 3.819 4458 5080 5719 6350 7.002 47.638%,8.275 8.880 9.498 10.208
2.80 0.585 1.169 1.753 2339 2920 3512 4.091 4.688 5251 5841 6425 (7.002 | 7585 8212 8738 9.335
2.90 0540 1.079 1.621 2159 2.697 3.241 3779 4317 4.854 5407 5936, 64634 7.002 7533 8.091 8.669
3.00 0500 1.000 1500 2.000 2499 3.001 3501 4.001 4495 5010 5489 “6.001 6.501 7.002 7.481 7.973
3.10 0465 0929 1393 1.858 2324 2786 3.251 3.715 4.185 4.648wmp5.104%, 5573 6.035 6.501 6.957 7.430
3.20 0433 0.865 1.299 1731 2163 2594 3.034 3467 3901 4.33404.770m 5.201 5630 6.068 6.501 6.913
3.30 0.404 0809 1214 1618 2023 2427 2830 3232 3.641 4045 4440 4854 5251 5659 6.068 6.463
3.40 0379 0757 1137 1515 1.893 2271 2651 3.034 3413 3¢/939,4.169 4551 4920 5302 5.689 6.068
3.50 0356 0711 1.067 1422 1779 2133 2488 2844 3203 43558 3915 4267 4.628 4987 5328 5.689
3.60 0.334 0669 1.003 1339 1.673 2.008 2339 2677 3.009_ 3340 3.678 4.016 4.352 4.688 5.010 5.354
3.70 0315 0630 00946 1261 1576 1.890 2207 2523 2.887 ;148" 3467 3779 4091 4404 4728 5.033
3.80 0.298 0595 0.893 1.191 1488 1.785 2.084 2.380_ 2.6774 2976 3.270 3569 3.873 4.169 4.458 4.770
3.90 0282 0563 0.845 1126 1.408 1.688 1972 22522534, 2815 3094 3382 3665 3943 4217 4.495
4.00 0.267 0533 0.800 1067 1334 1599 1867 27133 /2401 2664 2936 3.203 3467 3728 4.001 4.267
4.10 0.253 0506 0.759 1.012 1.266 1517 1770, 20234 2.276 2528 2.786 3.034 3.290 3546 3.793 4.045
4.20 0240 0481 0721 0961 1.202 1443 1.683°W1.9232.163 2406 2645 2.882 3121 3361 3.605 3.846
4.30 0.229 0457 0.686 0.915 1.144 1372 1.602 19880 2057 2285 2517 2744 2976 3.203 3435 3.665
4.40 0218 0436 0.654 0.872 1.089 1.307 15257947429 1.961 2180 2395 2613 2830 3.051 3270 3.490
4.50 0.208 0416 0.623 0.831 1.039 1.247 1454 £1662 1870 2.077 2.285 2494 2704 2913 3121 3.320
4.60 0.198 0397 0595 0.794 0992 1191 _14.390( 1588 1785 1.986 2.185 2380 2582 2779 2976 3.175
4.70 0190 0379 0569 0.759 0.948 1138/ 1327y "1517 1707 1896 2.084 2276 2466 2.658 2.844 3.034
4.80 0.181 0363 0.544 0.726 0907 42.089\,1.270)  1.452 1633 1814 1997 2176 2359 2540 2724 2905
4.90 0.174 0348 0.522 0695 0.869 1043 1206 1391 1565 1.739 1913 2.084 2261 2433 2607 2779
5.00 0.167 0333 0.500 0.667 0.833 ,(1.000 “§1.167 1.334 1500 1668 1.833 2.000 2167 2334 2499 2664
5.10 0.160 0320 0480 0.640 0800, 0960 1119 1.279 1439 1599 1.759 1920 2.080 2.238 2401 2558
5.20 0.154 0307 0461 0614 0.768%,0.922p 1075 1229 1383 1536 1.691 1.842 1997 2150 2304 2.460
5.30 0.148 0295 0443 0591 Q39 “0886 1.033 1.181 1329 1476 1625 1773 1920 2069 2216 2364
5.40 0.142 0284 0426 0568 (0.710 €0.852 0.995 1.137 1279 1420 1563 1704 1.848 1.990 2129 2271
5.50 0.137 0273 0410 0547 0684 ~0.821 0957 1094 1231 1367 1504 1.640 1779 1913 2.053 2.189
5.60 0.132 0.264 0.395 0.527°90.659° 0.790 0.923 1.054 1.186 1318 1.449 1581 1712 1.845 1975 2109
5.70 0.127 0254 0381 0508 0,635 0.762 0.889 1.016 1.144 1270 1397 1523 1652 1779 1906 2.034
5.80 0.123 0.245 0,368%,0.490, 0.613 0736 0.858 0980 1.103 1226 1348 1470 1592 1715 1.839 1.961
5.90 0.118 0.237 40355 0473 0592 0.710 0.828 0946 1.065 1183 1.302 1420 1538 1.657 1.776 1.893
6.00 0.114 0.2294°0.343% 0.457% 0572 0.686 0.800 00914 1.028 1143 1257 1372 1486 1599 1715 1.830
6.50 0.097 0.1949,0291 04883 0485 0582 0679 0776 0872 0970 1067 1163 1261 1357 1454 1551
7.00 0.083 0.167 0250 40333 0417 0500 0.583 0667 0.750 0.833 0.916 1.000 1.084 1167 1250 1.334
7.50 0.072 0145 0217 0290 0.362 0434 0507 0579 0652 0724 0796 0.869 0941 1013 1.086 1.158
8.00 0.063 0.127 0190 0.254 0317 0.381 0.444 0508 0.572 0.635 0.698 0762 0.826 0.889 0.952 1.016
8.50 0.056 0.112 0.168 0225 0281 0337 0393 0449 0505 0561 0617 0.674 0730 0786 0.842 0.898
9.00 0.050, 0.100 “0.150 0.200 0.250 0.300 0.350 0.400 0450 0500 0.550 0.600 0.650 0.700 0.750 0.800
9.50 0.045%, 0.090 0.134 0.179 0.224 0.269 0314 0.359 0403 0448 0.493 0538 0.583 0.627 0.672 0.717
10.00 0040 00.081 0121 0.162 0202 0242 0283 0323 0364 0404 0444 0485 0525 0566 0.606 0.646
10.50 0.037 “90.073 0.110 0.146 0.183 0.220 0.256 0.293 0.329 0.366 0.403 0439 0476 0513 0549 0.586
11.00 0:033), 0.067 0100 0.133 0167 0200 0.233 0267 0300 0333 0367 0400 0433 0467 0,500 0.533
11.50 0.030 © 0.061 0.091 0.122 0152 0.183 0.213 0244 0274 0305 0335 0366 0396 0427 0457 0.488
12.00 0028 0056 0.084 0112 0140 0.168 0.196 0224 0.252 0.280 0308 0336 0.364 0392 0.420 0.448
12,50 0026 0052 0.077 0103 0129 0155 0.180 0206 0232 0258 0283 0309 033 0361 0387 0412
13.00 0.024 0.048 0.071 0.095 0.119 0.143 0.167 0.190 0.214 0.238 0.262 028 0310 0.333 0.357 0.381
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MULTILIN

CURVE INFORMATION AND TABIS

Curve: IEC C

Curve #: 1 2 3 4 5 6 7 8 9 10
x P/U TIme to Trip (seconds)
13.50 0.022 0044 0066 0088 0110 0132 0.154 0177 0199 0.221
14.00 0.021 0041 0062 0082 0103 0123 0.144 0164 0.185 0.205
14.50 0.019 0038 0.057 0076 0.096 0.15 0.134 0153 0.172 0.191
15.00 0.018 0.036 0.054 0071 0089 0107 0.125 0143 0.161 0.179
15.50 0.017 0.033 0.050 0.067 0.084 0.100 0.117 0134 0.150 0.167
16.00 0.016 0.031 0.047 0063 0078 0094 0110 0125 0.141 0.157
16.50 0.015 0029 0.044 0059 0074 0088 0103 0118 0.133 0.147
17.00 0.014 0028 0.042 0056 0.069 0.083 0.097 0111 0.125 0.139
17.50 0.013 0026 0039 0052 0066 0079 0092 0105 0.118 0.131
18.00 0.012 0025 0.037 0050 0062 0074 0.087 0099 0111 0.124
18.50 0.012 0.023 0.035 0.047 0059 0.070 0.082 0.094 0.105 0.117
19.00 0.011 0.022 0.033 0044 0056 0067 0078 0089 0100 0.111
19.50 0.011 0021 0.032 0042 0.053 0.063 0.074 0.084 0.095 0.105
20.00 0.010 0020 0.030 0.040 0.050 0.060 0.070 0.080 0.090 0.100

11

0.243
0.226
0.210
0.196
0.184
0.173
0.162
0.153
0.144
0.136
0.129
0.122
0.116
0.110

0.328
0.306
0.286
0.268
0.251
0.236
0.222
0.210
0.198
0.188
0.178
0.169
0.160
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CURVE INFORMATION ANDTABLES MULTILIN
Curve:IEC C

Curve #: 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
x PIU Time to Trip (seconds)

1.03 1092.250 1092.250 1092.250 1092.250 1092.250 1092.250 1092.250 1092.250 1092.250 1092.250 1092.250 1092.250 1092.250 1092.250 1092.250 1092.250
1.10 364.083 364.083 364.083 364.083 364.083 364.083 546.125 546.125 546.125 546.125 546.125 546.125 546.125 546.125 546.125 546.125
1.20 156.036 156.036 182.042 182.042 182.042 218.450 218.450 218.450 218.450 218.450 273.063 273.063 273.063 273.063 273.063 273.063
1.30 99.295 109.225 109.225 121.361 121.361 121.361 136.531 136.531 136.531 156.036 156.036 156.036 182.042 182.042 182.042 182.042
1.40 72.817 72.817 78.018 84.019 91.021 91.021 99.295 99.295 109.225 109.225 109.225 121.361 121.361 121.361 136.531 136.531
1.50 54.613 57.487 60.681 64.250 68.266 68.266 72.817 78.018 78.018 84.019 84.019 91.021 91.021 99.295 99295 _99.295
1.60 43.690 45510 49.648 52.012 54.613 57.487 57.487 60.681 64.250 68.266 68.266 72.817 72.817 78.018, 78:048" 84.019
1.70 36.408 37.664 40454 42.010 43.690 47.489 49.648 49.648 52.012 54.613 57.487 60.681 60.681 64.250 “64.2504m68.266
1.80 30.340 32125 34.133 35234 37.664 39.009 40.454 43.690 45,510 45510 47.489 49.648 52.012 54.68y,54.618, 57.487
1.90 26.006 27.306 28.743 30.340 32.125 34.133 35234 36.408 37.664 40.454 42.010 43.690 43.690 45510/ 47489 49.648
2.00 22,755 23.745 25401 26.640 28.006 29.520 30.340 32.125 33.098 34.133 36.408 37.664 39.009 40454 42,010 42.010
2.10 19.859 21.005 22.291 23.239 24.824 26.006 27.306 28.006 29.520 30.340 32.125 33.098 34.133 “35.234W36.408 37.664
2.20 17.617 18.832 19.859 21.005 21.845 22.755 23.745 24.824 26.006 27.306 28.006 29.520 30.340 31.20% 32.125 33.098
2.30 15.830 16.804 17.617 18513 19504 20.608 21.417 22291 23239 24272 25401 26.006 27.3069,28.006 28.743 29.520
2.40 14372 15.170 16.063 16.804 17.617 18513 19.162 20.227 21.005 21.845 22.755 23.745 24272 25401 26.006 26.640
2.50 13.003 13.653 14.563 15.170 16.063 16.804 17.617 18.204 19.162 19.859 20.608 21.417% 22.291°922.755 23.745 24.272
2.60 11745 12555 13.160 13.826 14.563 15.384 16.063 16.549 17.337 18.204 18.832 19504 20:227 21.005 21.417 22.291
2.70 10.814 11497 12136 12.701 13.320 14.003 14563 15.170 15830 16.549 17.066 17906918513 19.162 19.859 20.227
2.80 9.930 10502 11.145 11.745 12.272 12.850 13.485 14.003 14563 15.170 15830 16.302 17066 17.617 18204 18.832
2.90 9.179 9.752 10.304 10.814 11.378 11.872 12412 13.003 13485 14.003 14563y, 15.170415.604 16.302 16.804 17.337
3.00 8.467 9.027 9.498 10.021 10.502 11.033 11.497 12.003 12555 13.003 13.485 14,003 14.563 14.962 15604 16.063
3.10 7915 8338 8808 9.256 9.752 10.208 10.708 11.145 11.620 12.136wa12.555'),13.003 13.485 14.003 14.372 14.962
3.20 7380 7.802 8212 8669 9.102 9.498 9.930 10402 10.814 11.260°31.745w12.136 12.555 13.003 13.485 13.826
3.30 6.869 7.282 7.692 8.091 8467 8.880 9335 9666 10.113 10502 10923 11.378 11.745 12.136 12555 13.003
3.40 6.425 6.827 7.186 7585 7.973 8338 8738 9.102 9.498 2840%10.208 10.604 11.033 11.378 11.745 12.136
350 6.035 6.387 6.742 7.093 7481 7.802 8151 8533 8880 49256 9581 9.930 10.304 10.708 11.033 11.378
3.60 5689 6.035 6.350 6.701 7.002 7.380 7.692 8.031 8.338_ 8669 9.027 9335 9.666 10.021 10.402 10.708
3.70 5354 5659 6.001 6.314 6.620 6.913 7.233 7585 7.858 ;8212 8533 8.808 9.179 9416 9.752 10.113
3.80 5.057 5354 5659 5969 6.241 6.540 6.827 7.139_ 7.4304 77446 8.031 8338 8.600 8.953 9.256 9.498
3.90 4791 5057 5354 5630 5904 6206 6463 6742 “¥.047, %331 7585 7.858 8151 8.467 8738 9.027
4.00 4532 4791 5057 5328 5601 5872 6.136 /6387 /6.660 6913 7.186 7481 7.746 7973 8275 8533
4.10 4300 4551 4812 5057 5302 5573 5810, 60684 6.314 6580 6.827 7.093 7331 7585 7.858 8.091
4.20 4091 4334 4570 4812 5057 5277 5516 95.7799,6.001 6.241 6501 6.742 6.957 7.233 7.430 7.692
4.30 3.887 4122 4352 4570 4812 5033 5251 5489 57719 5936 6.171 6.387 6.620 6.869 7.093 7.331
4.40 3703 3915 4137 4352 4570 4791 5.01075.226°» 5434 5659 5872 6102 6.314 6540 6.742 6.957
450 3535 3.741 3943 4153 4369 4570 4770 £4.98% 5201 5407 5601 5810 6.035 6.241 6425 6.660
4.60 3371 3569 3766 3.972 4169 4369 _45/00 4470 4965 5152 5354 5544 5749 5969 6.136 6.350
470 3222 3413 3.605 3793 3.986 4.169/ 4.369, 4551 4749 4942 5128 5302 5489 5689 5872 6.068
4.80 3.085 3270 3446 3629 3.806 48.986,4.169) 4352 4532 4728 4898 5080 5251 5434 5630 5.810
4.90 2952 3130 3300 3479 3.653 3819 4001 4169 4352 4513 4.688 4876 5.033 5226 5381 5573
5.00 2830 3.001 3.166 3.330 3.501 ,3665“93.832 4.001 4169 4334 4495 4668 4.833 5010 5177 5328
5.10 2717 2882 3.042 3.203 386ly 3523 3.678 3.832 4.001 4.153 4317 4476 4648 4791 4965 5.128
5.20 2613 2765 2920 3.068 3.222,3.382p 3535 3.690 3.846 4.001 4153 4300 4.458 4.609 4.770 4.920
5.30 2511 2658 2.808 2952 3408 “L5L 3392 3546 3.690 3832 3986 4137 4283 4422 4570 4.728
5.40 2416 2558 2.697 2844 [2.984 €©3.121 3270 3.413 3546 3.690 3.832 3972 4122 4267 4.404 4551
5.50 2324 2460 2.601 2737 2874 /3.009 3.148 3280 3424 3558 3690 3.832 3972 4106 4.234 4.369
5.60 2238 2369 2505 2.682°92.765 2.897 3.034 3.166 3.290 3424 3558 3690 3.819 3.957 4.091 4.217
5.70 2159 2285 2411 25404 2,671 2,793 2920 3.051 3.175 3300 3.435 3558 3678 3.806 3.943 4.060
5.80 2.084 2207 232992449 2576 2697 2815 2944 3060 3.184 3310 3435 3558 3678 3.793 3.915
5.90 2.012 2129 27247 2864 2482 2601 2724 2837 2960 3.077 3194 3310 3435 3546 3.665 3.779
6.00 1944 205742174y 22850 2401 2517 2626 2744 2859 2968 3.085 3203 3310 3424 3546 3.653
6.50 1647 1.7450,1842 1040 2.038 2133 2229 2329 2422 2523 2619 2717 2815 2913 3.009 3.103
7.00 1417 1500 1583 41668 1750 1.833 1916 2.000 2.084 2.167 2252 2334 2416 2499 2582 2.664
7.50 1231 1303 13769 1449 1521 1592 1665 1736 1811 1.883 1954 2026 2100 2171 2243 2319
8.00 1.079 1143 1207 1270 1334 1397 1460 1523 1588 1650 1.715 1779 1842 1906 1.968 2.030
8.50 0.955 1.010 1.067 1123 1180 1236 1291 1347 1404 1460 1515 1572 1628 1.683 1739 1.796
9.00 0.850, 0.900 “0.950 1.000 1.050 1.100 1.150 1.200 1.250 1.300 1350 1.400 1451 1500 1.549 1.599
9.50 0.762%, 0.807 0.851 0.896 0941 0.986 1.030 1.076 1120 1166 1.210 1.255 1300 1.345 1.390 1.433
10.00 0687 0.727 0.768 0.808 0.849 0.889 0930 0970 1.010 1.050 1091 1132 1172 1212 1253 1.293
10.50 0.622 “90.659 0.696 0732 0769 0.805 0.842 0879 0916 0952 0988 1026 1.061 1.099 1135 1172
11.00 015675, 0.600 0633 0.667 0700 0734 0766 0.800 0.833 0.867 0900 0.934 0.967 1000 1.033 1.067
11.50 0518 " 0549 0579 0.610 0640 0671 0701 0732 0762 0.793 0.823 0.853 0.884 00914 0.945 0.975
12.00 0476 0504 0532 0560 0588 0.615 0.643 0671 0.699 0.727 0755 0.783 0.811 0.839 0.867 0.895
12,50 0438 0464 0490 0515 0541 0567 0593 0618 0644 0670 0696 0721 0747 0773 0.798 0.824
13.00 0.405 0429 0452 0476 0500 0524 0547 0572 059 0.619 0643 0667 0.690 0.714 0738 0.762
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MULTILIN

CURVE INFORMATION AND TABIS

Curve: IEC C
Curve #: 17
x PIU

13.50 0.375
14.00 0.349
14.50 0.325
15.00 0.304
15.50 0.284
16.00 0.267
16.50 0.251
17.00 0.236
17.50 0.223
18.00 0.211
18.50 0.199
19.00 0.189
19.50 0.179
20.00 0.170

18

0.397
0.369
0.344
0.321
0.301
0.282
0.265
0.250
0.236
0.223
0.211
0.200
0.190
0.180

19

0.419
0.390
0.363
0.339
0.318
0.298
0.280
0.264
0.249
0.235
0.223
0.211
0.200
0.190

20

0.441
0.410
0.382
0.357
0.334
0.314
0.295
0.278
0.262
0.248
0.234
0.222
0.211
0.200

21

0.463
0.431
0.401
0.375
0.351
0.329
0.310
0.292
0.275
0.260
0.246
0.233
0.222
0.211

22

0.485
0.451
0.421
0.393
0.368
0.345
0.324
0.306
0.288
0.272
0.258
0.244
0.232
0.221

24

25

26

Time to Trip (seconds)

0.530
0.492
0.459
0.429
0.401
0.377
0.354
0.333
0.314
0.297
0.281
0.267
0.253
0.241

0.552
0.513
0.478
0.446
0.418
0.392
0.369
0.347
0.328
0.310
0.293
0.278
0.264
0.251

0.574
0.533
0.497
0.464
0.435
0.408
0.383
0.361
0.341
0.322
0.305
0.289
0.274
0.261

27

0.596
0.554
0.516
0.482
0.451
0.424
0.398
0.375
0.354
0.334
0.317
0.300
0.285
0.271

28

31

0.684
0.636
0593
0554
0518
0.486
0.457
0431
0.406
0.384
0.363
0.344
0327
0311

0.656
0.612
0.572
0.535
0.502
0.472
0.444
0.419
0.396
0.375
0.356
0.338
0.321
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MULTILIN

RELAY TESTING

Primary Injection Testing

Complete system operation can be checked by injecting
current through the phase and ground CT’s, and by providing
a potential source. To do this a primary (high current) test set
is required. The operation of the entire system including CT’s
can then be checked. If this equipment is not available,
secondary injection tests can be done to check everything
except the CT’s. This procedure is described in the following
sections.

Secondary Injection Testing

Single phase secondary injection testing can be performed
using the test setup in Figure 8.1. The tests described here
apply to the relay with factory setpoints unchanged. Similar
tests can be performed when new setpoints have been
stored. Make a note of any setpoints changed so that these
can be returned to their original values. To avoid unneces-
sary breaker tripping and alarms it is recommended that
related connections be removed during these tests.

If a trip has been assigned to another relay instead of the trip
relay, then the latching relay in Figure 8.1, should be con-
nected to this relay’s contacts for the tests. Refer to sections
5 & 6 of this manual to locate the messages referred to in
these test procedures. Note that these tests cannot pe
performed unless the correct access code is entered.in,page
1 of setpoints and the access jumper or keyswitchds closed.
When values are stored, by pressing the STORE key, derify
that the NEW SETPOINT STORED message appears.

Phase Current Input Function Check

The 565/575 Relay must read the phase ‘currentisignals from
the CT's correctly to provide the instantaneééus and timed
overcurrent protection. To determing! if theys65/575 Relay is
reading the correct current valdes with the test setup in
Figure 8.1, apply control power, change the phase overcur-
rent pickup level to 100% of the CT primary in page 2 of
setpoints, and put the 565/575 Relay into actual values
mode. Use the test set current‘@djustment to set the phase
current injected into the/phases, to a mid value, which is read
from the ammeter. This can,be’2 Amps if a5 Amp CT is being
used or 0.4 Amps if a TyAmp CT is being used.

Read the displayed value of current for the selected phase
from actual valuesyPage 1, message A 1.2, 1.3, or 1.4. With
the factory setpoints the CT ratio will be set at 100/5. Verify
that the displayed current is:

Displayed current = Injected current x CT Primary Rating 6
CT¢Secondary Rating

Foréxample, if 5 Amp CT's are being used, and the ammeter
reading has been adjusted to 2 Amps, the display should
read:

Displayed current = 2 x 100/5 or 40 Amps.

If a CT ratio other than this is used, it should be'enteredin the
above equation. Turn the phase current off.

Phase Instantaneous Pickup and ¥rip
Check

Test phase A instantaneous overcurkent pickup as follows:

Press the SETPOINTS key tofenter setpoints mode and the
PAGE key to view page,2. Using the LINE DOWN key read
the phase CT primary rating from message S 2.2 and verify
that the phase instantaneous trips are enabled by viewing
message S 2.11lg¢0lf, noti¥select enabled using the NEXT
CHOICE key and storeythe value. Use the LINE UP key to
view message S‘2:3 and set the Phase overcurrent pickup
level to 25%. View. message S 2.12 and enter a value for the
phaseginstantanepus overcurrent trip level, as a multiple of
the overcurrentspickup level, for example, 3.

Set theyphase instantaneous trip time delay to instantaneous
as follews:

Use the LINE DOWN key to view message S 2.13, phase
instantaneous trip delay. Enter 0 for this setpoint. Press
STORE to store the setpoint in the 565/575 Memory. Verify
that INST is displayed by message S 2.13.

Using the test setup variac, slowly increase the phase cur-
rent injected until the trip or other assigned relay is activated
and the corresponding LED is illuminated. Verify that the
injected current at the time of trip corresponds to the instan-
taneous pickup value entered in the setpoints message S
2.12, +5%. In this case, the pickup level was set at 25% of the
CT secondary rating, (5 Amps) or 1.25 Amps. The trip level is
three times this or 3.75 Amps.

Check that the actual values page 5 message gives Phase A
instantaneous overcurrent, as the cause of last trip. Slowly
decrease the phase current and check that the trip relay can
be reset at or below 95% of the pickup level.

Phase Overcurrent Curve Verification

With factory settings view setpoints message S 2.4. This
gives the curve shape currently in use for the overcurrent
protection. Note which curve has been selected.

View message S 2.3, which gives the phase overcurrent
pickup level. Use the LINE DOWN key to view message S
2.5, which is the phase overcurrent curve number. Enter and
store a value of 1 for this. Using the test setup current
adjustment, set the phase current to the trip level and turn
off. In this example, this was three times the pickup, or 3.75
Amps as described above. Without changing the current
setting, press the test set start button, to activate the timer.
Check the time elapsed when the trip or other assigned relay

8-1
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LED is illuminated. Select the curve in use from Appendix D
and read the time to trip for the chosen current. Verify that the
measured time corresponds to the time indicated for this
current by the curve, within the accuracy given in the speci-
fications, Section 9 of this manual. This test can be repeated
for other currents, as a further check.

Ground Current Input Function Check

This test determines if the 565/575 Relay is reading the
correct ground current values. Using the test set of Figure
8.1, apply control power and put the relay into the setpoints
mode. Use the LINE DOWN key to view message S 3.5 and
adjust the ground overcurrent pickup level to 40% of the CT
rating.

Check the setpoints message S 3.2 to verify that the ground
sensing is enabled. If not, select and store ENABLED for this
setpoint. Press the LINE DOWN key and read the sensing
system selected from message S 3.3. If zero sequence
sensing has been selected, view message S 3.4 to deter-
mine the primary CT rating. If residual sensing has been
selected in message S 3.3, determine the phase current CT
rating, as described in the phase current input function
check. Using a CT ratio of 100/5 as an example, the dis-
played current can be calculated as follows:

Displayed current = Injected current x CT Primary Rating+
CT Secondary Rating.

Use the test set current adjustment to set the injectedyground
current, read from the ammeter, to a convenientyaluey, for
example, 1.5 Amps, if a5 Amp CT is being usedsTheldisplay
should read:

Displayed current = 1.5 x 100/5 or 30 Amps.

If a CT ratio other than this is used, it.should‘Be entered in the
above equation.

Read the displayed value of_ground, current from actual
values Page 1, message A 1.5 and verify that it agrees with
the calculated value.

Ground Instantaneo®s Pickup and Trip
Check

Ground overcurrent4conditions may be detected by either
residual current sensing or zero sequence sensing. The test
setup shown in Figure 8.1 may be used in either case.
Ground protection is tested by injecting a current at terminals
55 and\56 of the 565/575 Relay to simulate ground overcur-
rentreonditions.

Firstaview message S 3.2 to verify that ground sensing is
enabled. If not, enable it. Use the LINE DOWN key to view the
CTorating for zero sequence current, or refer to phase CT
ratio for residual currents. Make a note of this value.

Use the LINE DOWN key to view setpoints message S/3.5
and verify that the ground overcurrent pickup i§'set at 12%. If
not, enter and store this value. View message S 3/13 and
check that the ground instantaneous trips are enabled. If not,
select and store ENABLED in this message. View message S
3.14, and enter the chosen value for the ground instantane-
ous trip level, as a multiple of the overcurrent pickup level, for
example, 3.

View message S 3.15, groundinstantaneous delay. Select 0
for this value to set the delayoff.“Bress the STORE key to
store the setpoint and verify thatthe message displays INST.
Read message S 3.16 40 checkiwhich relay the ground trip
has been assigned. The factory setpoint will be the trip relay.

In this example, théypickup level is 12% of 5 Amps (the CT
ratio or CT rating depending on which sensing system is
chosen) or 0.6,Amps. The trip level was chosen to be 3 times
this pickupfevelier 1.8 Amps. Using the test setup current
adjustmenty’ slowly increase the current injected until the
ammeterteadsit.8 Amps. Verify that the trip relay, or which-
exer relay to'which the signal was assigned, is activated and
the,corresponding LED is illuminated.

Check that the actual values section gives ground instanta-
neous-overcurrent as the cause of last trip. Using the test set
current adjustment, decrease the injected current slowly and
check that the trip or other assigned relay can be reset at
95% of the pickup setting.

Ground Curve Verification

With the above settings unchanged, view message S 3.6,
which gives the ground protection curve in use. Record which
curve has been selected. Use LINE DOWN to view setpoints
message S 3.7 which is the ground overcurrent curve number.
Enter and store a value of 1 for this.

Enter the actual values mode, and use LINE DOWN to view
message A 1.5 which displays ground current. Using the test
setup, slowly increase the injected current until the ammeter
indicates a convenient value higher than the pickup value.
Two times the pickup level is chosen here so if the CT rating
is 5 Amps and 12% is chosen as the pickup level, then the
injected current should be set at two times 12% of 5 (0.6) or
1.2 Amps.

Without changing the current setting, press the start button
on the test set. This will activate the timer until the trip or
other assigned relay is activated. When the assigned ground
relay is activated and the corresponding LED illuminates,
check the time indicated on the test set timer. Refer to the
ground curve in use in Appendix D of this manual. Verify that
the measured time corresponds to the curve time, within the
accuracy stated in the specifications in Section 9 of this
manual.

Repeat the test for other values of ground current and verify
that the trip time corresponds to the time on the curve as

8-3
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before. This verifies the accuracy of the curve in use.

When the tests are complete, reprogram the ground instan-
taneous trip delay, overcurrent pickup, and curve number
setpoints to their original values.

\oltage Input Function Check

Enter the setpoints mode and read the VT nominal second-
ary voltage from message S 9.3. Adjust the single phase
variac in the test setup until the phase voltage meter reads
the nominal voltage. Put the 565/575 Relay in Actual values
mode, and read the phase voltage from messages A 6.2 to
6.4 or A 6.5 to 6.7, depending on the sensing system. Verify
that these correspond to the feeder primary volts entered in
S 9.4.

Undervoltage Trip and Alarm Check

View message S 9.5 to determine if the undervoltage trip is
enabled. If not, select and store ENABLED in this message.
Read the undervoltage trip level from message S 9.6 and set
this at a convenient value, say 90%. Set the undervoltage
time delay to 1 second in message S 9.7. Check the relay to
which the undervoltage trip has been assigned in message S
9.8. For the purposes of this test, the trip and Aux 1 relays are
used.

Slowly lower the phase voltage injected by the test set vatiac
to 90% of the nominal level and verify that the assigned
relays are activated. For example, if the nominal secofdary:.
voltage is 240 Volts, and the trip level was selected as 90%,
the selected relays should be activated when the gfoltage,is
dropped below 90% of 240 or 216 Volts. Note that the bréaker
must be closed.

The undervoltage alarm function operationycan now be
checked by following a similar procedurejwith reference to
messages S 9.9 to 9.12 instead of S 9'5'to 98.

Overvoltage Trip and Alarm¢/Check

View message S 9.13 t0 determing if the overvoltage trip is
enabled. If not, select‘and store ENABLED in this message.
Read the overvoltage tripdevel ffom message S 9.14 and set
this at a convenient value,¥say 115%. Set the overvoltage
time delay to 1 second in message S 9.15. Check the relay to
which the overvoltage trip has been assigned in message S
9.16, for the purposes 0Of this test, the trip relay is used.

Slowly incréase,the phase voltage injected by the test set
variac to415%,0f the nominal level and verify that the trip or
other assigned-relay is activated. For example, if the nominal
voltageis 240 Volts, and the trip level was selected as 115%,
the,selected'trip relay should be activated when the voltage
istiincreased above 115% of 240 or 276 Volts. Note that the

g

breaker must be closed.

The overvoltage alarm function operation can now be chécked
by following a similar procedure with reference to messages
S 9.17 to 9.20 instead of S 9.13 to 9.16.

Output Relay Functional Check

The operation of the output relays can‘be checked by enter-
ing the setpoints mode page 8 and energizing each in turn
using messages S 8.2 to S 8.4. Enefgizing,each relay should
cause the corresponding light on the test Setup to illuminate,
when the relay normally open cohtactsiClose. Note that the
Aux 3 relay is failsafe and thagits corresponding LED will go
out. The corresponding front,panelkED will also indicate the
status of the relay. The pormally closed contacts of each
relay may also be checked, by first disconnecting the AC
voltage which is present,at“the contacts. Now connect an
ohmmeter acrgss the contaet and energize the correspond-
ing relay, as above. For_example, terminals 59 and 46 are
used for Auxiliaryyrelay, 1 normally closed contact. Verify that
the contactisiirst ¢losed (conducting) and then indicates an
open state When the relay is energized. Once again, note
that Aux 3is failsafe and that its normally open contacts can
be testéd in aysimilar manner. At first the contacts should be
open andythen after energizing they should be closed (con-
dueting).

Analog Input Function Check

The analog input may be checked by injecting known analog
signals and verifying that the correct values are displayed.
First check that the analog input feature is enabled, in
message S 5.2 of setpoints. If not, select enabled, using the
NEXT CHOICE key. Read and make a note of the minimum
and maximum scale factors in use from messages S 5.7 and
5.8. Set the injected current on the milliamp current source
adjustment to 4 milliamps. Read the value of the analog input
from message A 2.3. This should be the same as the
minimum scale factor read in setpoints. Adjust the injected
current on the milliamp current source to 20 milliamps. Read
the value of the analog input from message A 2.3 of actual
values. This should be the same as the maximum scale
factor read in page 5 of setpoints.

Analog Output Function Check

The analog output feature can be checked as follows. First
set the analog out parameter in page 6 of Setpoints to
external analog select. Next select an output parameter by
setting the correct combination of analog select switches.
For example, to select phase A current as the output param-
eter, switches A to D are open. Adjust the test set phase
current adjustment to inject a convenient level of phase
current. For example, 0.5 Amps might be injected for a relay
with a 1 Amp CT secondary or 2.5 Amps for a 5 Amp CT
secondary. Read the value of the analog output at terminals
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17 and 18 using a suitable meter. Verify that this output is
8mA DC with a phase overcurrent pickup level of 100%

Power Loss Check

This can be done when the above checks have been com-
pleted. First, make a note of any setpoint and then with power
applied, trip the Relay on any fault. For example this can be
done by simply increasing the injected current to simulate a
ground overcurrent and waiting for the timed overcurrent
curve to come into operation. When the trip relay or other
assigned relay is activated and the associated LED illumi-
nated, remove all power and current from the 565/575 Relay.
Leave it in this condition for a short time, say one minute.

Restore power and verify that the fault indication remains, ie,
the LED on the front panel remains illuminated. Select set-
points mode and view the earlier noted message. Verify that
the relay still displays the same value. This verifies that trip
annunciations and setpoints are unaffected by loss of power.

Enable all functions which were disabled for these tests.
Return the injected current to zero and return all setpoints to
their original values. Finally, remove the access jumper or

open the keyswitch. Remove all test apparatus and return
the system wiring to normal.
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Technical Specifications
Phase Overcurrent Protection:

Timed overcurrent pickup:
Range 25%-250% of CT in steps of 1%.
Time dial: 32 selections.
Instantaneous overcurrent pickup:
Range 1 to 18 times phase pickup, in steps of 0.5.
Instantaneous trip delay:
No delay after first cycle of detected overcurrent if “Inst”
is selected. Otherwise, 1 to 40 cycles delay after first
cycle of detected overcurrent.

Ground Overcurrent Protection:

Timed overcurrent pickup:
Range 5% to 100% of CT in steps of 1%.
Time dial: 32 selections.
Instantaneous overcurrent pickup:
Range 1 to 7 times ground pickup, in steps of 0.5.
Instantaneous trip delay:
No delay after first cycle of detected overcurrent if “Inst”
is selected. Otherwise, 1 to 40 cycles delay after first
cycle of detected overcurrent.

Phase and Ground Timed Overcurrent Curves:

Normal Inverse.
Very Inverse.
Extremely Inverse.
Moderately Inverse.
IEC A.

IEC B.

IEC C.

Custom Curve. 79 Breakpoints, user pragrammable.
Timing Accuracy for Phase and“Ground:

Instantaneous: Less than three cycles.

Timed: current =1.5 x pickupiit, +3%)of table value, +0.1
secondsgwhichever is greater.
current <1.5 x pickup: +10% of table value.
Measurements:
Response: RMS Respending?

Display accuracyffor load currepts:

£ 3%¢from 25-100% CT primary.
Bandwidth: 0-120 Hz
Display update rate:

Greater than once per 2 seconds.

Phase Current Inputs:

CT secondary: 1 Amp or 5 Amp.

Saturation: 20 Times CT.

CT primary: ~ 10-5000 Amp in 5 Amp steps.

CT burden: Less than 0.2 VA per phase,at 100% of CT.
CT rating: 15 Amps continuous

Momentary: 20 x CT input ratingifor 3"seconds

Ground Current Input:

CT secondary: 1 Amp or 5 Amp,

Saturation: 20 timesqthe programmed overcurrent pickup level.

CT primary: ~ 10-5000, Amps,in'5 Amp steps.

CT burden: Less thang0.2 VA per phase at rated CT secondary
current.

CT rating: 15pAmpsicontinuous.

Momentary: ({ 20 x'CT input rating for 3 seconds

Phase‘andyGround Overcurrent Alarm.

Alarmylevel:
Jime delay:

0.5 to 3.0 times overcurrent pickup in steps of 0.1.
1 to 255 seconds in steps of one second.

Yoltage Inputs:

Inputs (WYE, DELTA, or DELTA/WYE):
48 t0 240

VT burden: less than 0.2 VA at rated input.

Display accuracy:+ 3% of nominal input.

Display: RMS values for Va-h, Vb-c, Vc-a, (Va-n, Vb-n, Ve-n line to
neutral connection).

Display update rate:
Greater than once per 3 seconds.

Overvoltage Alarm and Trip:

Pickup:
Delay:

101 to 125% in steps of 1%.
0.1 to 25.5 seconds in steps of 0.1 seconds.

Undervoltage Alarm and T rip:

Pickup:
Delay:

30 to 100% nominal, in steps of 1%.
0.1 to 25.5 seconds in steps of 0.1 seconds.

Frequency Measurement:

+ 0.1 Hz.
across Phase A.

Accuracy:
Measured:

Output Contacts:

10 Amp/250 VAC resistive.

10 Amp/30 volt DC resistive.

0.4 Amp/125 VoIt DC (L/R = 7mS).
Maximum voltage 380VAC/125VDC.
10 Amp continuous, maximum voltage 300 VDC.

- 20 Amp Make and Carry
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Analog Output (Isolated): O

Accuracy: + 5% of full scale reading.
Range: 0to 1 mA or 4 to 20 mA, software selectable.
Maximum Volts: maximum 30V (DC or p-pAC) can be present at
terminals.
L 4
Control Power:
AC voltage: 120 VAC and 240 VAC nominal. Range 90-260 VAC, 60 \@
Hz.
DC voltage: 125 VDC and 250 VDC nominal. Range 95 to 280 VDC.
Maximum supply power:
50 Watts.
or
DC voltage: 48 VDC nominal. Range 20-60 VDC.
Maximum supply power:
25 Watts. (b
Environment:
565/575 Relay Display Only
Operating Temperature Range: -30°C to +80°C -20°C to +70°C \
Storage Temperature: -30°C to +80°C -30°C to +80°C

NOTE: At extremely low temperatures (below -20°C), the 565/575 LCD @
display exhibits very slow responses to alphanumeric chang

At high temperatures (60°C and above) the LCD display dark
making it difficult to view displayed messages which indic e
relay’s status.

Tests:
Dielectric strength: Hipot tested to:
Drawout case and terminal block: 2500 VAC, 50/60 #z

Relay and drawout case: 1500 VAC, 50/60 @n.

Interference: \
ANSI/IEEE:  C37.90.1 < ’

Dimensions:

Unit Weight: 20 Ibs.
Shipping Weight:24 Ibs.

Burn In Temperature:
602C for 24 hours.

Design and ifications'subject to change without notice.
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Customer service

For customer service and assistance contact your nearest MULTILIN agent or one of the MULTILIN offices listed below,quoting
the appropriate part number and the 565/575 Relay serial and revision number.

Before shipping any parts either as part of a warranty claim or which have been damaged in transit, contact the nearest
regional office or Multilin office to obtain a Return Authorization number (RA).

GE MULTILIN
A General Electric Company

215 Anderson Avenue,
Markham,

Ontario L6E 1B3,
Canada.

Telephone: (905) 294-6222
Fax: (905) 294-8512

L 4
MULTILIN CORP. \':

9746 Whithorn Dr. @
Houston,
Texas 77095,

U.S.A.

Telephone: (7 5 00
Fax: (7a3) 091

A-1
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Troubleshooting guide.

The 565/575 Relay is fully tested before leaving the factory.
Should the relay seem not to function when power is applied,
first verify that the service LED on the front panel of the relay
is not illuminated. If the service LED is illuminated, contact
Multilin product support. If not, check that all wiring connec-

formed in the order listed. If all tests fail to isolat
contact Multilin customer support. Note th fore doing
any tests, the access jumper (or keyswitch i@d) must
be installed as described in section 2 of this mal , and the
access code must be entered in page 1 of setpoints. The

apparent malfunctions.

table below lists some of the more commgn reasons for

MALFUNCTION

ACTION

E

1. Display does not light up.

1. Check control power voltage and connections at
terminals 62 to 64.

2. Verify that the control voltage is within the limits
indicated on the serial number label which

found on the side of the relay chassis.

3. Check control power fuses.

o

4. Check that the relay is fully insert the

drawout case.

iking diagram

Relay wiring diagram

Instruction manual installation

instructions, section 2.

2. Display lights but power
up message does not
appear.

the limits
is found on

1. Verify that the control volt
indicated on the serial n e
the side of the relay cha

Relay wiring diagram.

3. No phase current
readings displayed.

1. Verify that the currentre

s are selected for
display. Press the VALUES key the LINE

DOWN key to ages in actual values
page 1.
2. Verify txase current wiring is correct.

3. Perfor e current input function check.

Actual values page 1.

Relay wiring diagram.

Instruction manual section 8.

4. Incorrect phase current
readings displayed.

5. No voltage readings
displayed.

1. M r current flowing into the 565 CT
. te@ using a clamp-on ammeter.
ck that the correct phase CT primary rating

has been entered and stored in setpoints.

Setpoints page 2.

erify that the voltage readings are selected for
display. Use the LINE DOWN key to view the
messages in actual values page 6.

2. Verify that the VT wiring connections have been
correctly made.

Actual values page 6.

Relay wiring diagram.

L 4

1. Check that the correct voltage is appearing at the
565 VT terminals.

2. Check that the correct voltage transformer sens-
ing system, nominal secondary voltage and feeder
primary voltage has been entered in setpoints.

Relay wiring diagram.

Setpoints page 9.

7. r or Overvoltage
relay not energized
fault condition.

1. Check that the under or overvoltage trip is ena-
bled in setpoints.

Setpoints page 9.

B-1
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MALFUNCTION

ACTION

REFERENCE

2. Check that the correct voltage transformer sens-
ing system, secondary voltage and VT feeder
primary voltage have been entered in setpoints.
Verify that all the voltage sensing wiring is correct.

3. Ensure that the trip relay wiring to the breaker trip
circuit is correct at terminals 41 and 57.

4. Verify which relay(s) has been selected to be
activated by the under or overvoltage condition, in
the voltage setpoints.

5. Check the under or overvoltage trip level setpoint
and verify that the voltage is exceeding this level.
Determine the under or overvoltage trip delay
from the setpoints, and verify that the fault condi-
tion is present for longer than this time.

6. Perform calibration mode relay test to tl

operation of the trip relay.

8. Phase overcurrent
protection not energiz-
ing trip relay(s).

[E

. Check phase CT rating, connections V.
2. Verify that the correct protectio Nlckup
level and curve number have entered in
setpoints.

c , use the Line
rip for each breakpoint.

3. If the custom curve h
Down key to check thg

4. Perform calibratio ode
operation of the tri

elay test to verify the

Setpoints page 9 and rela
wiring diagram.

S L 4
Relay wiring di m

Setpoints&

Setpointsipage 9.

Setpoints page 2 and instruc-
tion manual section 6.

Setpoints page 2.

Setpoints page 8.

9. Phase overcurrent
protection causes trip
but no alarm.

.

1. Check that the vercurrent alarm is ena-

bled in set S.
& . .
2. Verify r o which the alarm signal has
been,assi .
3. C that' the alarm level setpoint is less than
tri el setpoint and that the fault current is
etween these two values.

eck the phase overcurrent alarm time delay

tpoint and ensure that the alarm condition is
present for longer than this time. Note that if the
overcurrent level rises to the trip level before the
timed period, a trip will occur before the alarm.

5. Perform calibration mode relay test to verify op-
eration of the assigned relay(s).

Setpoints page 2.

Setpoints page 2.

Setpoints page 2.

Setpoints page 2.

Setpoints page 8.

10. Phase instantaneous
trips ating.

1. Check that the phase instantaneous trips are
enabled in setpoints.

2. Check the phase instantaneous trip level setpoint
and verify that the current is exceeding this level.

Setpoints page 2.

Setpoints page 2.
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MALFUNCTION

ACTION

REFERENCE

3. Read the phase instantaneous trip delay and
verify that the overcurrent condition is present for
longer than this time.

4. Ensure that the trip relay wiring to the breaker is
correct at terminals 41 and 57.

Setpoints page 2

Relay wiring diagram.

11. Ground fault protection
not energizing trip
relay(s).

I

. Verify that the ground fault sensing is enabled in
setpoints mode.

2. Check that the sensing system selected in set-
points, either Residual or Zero sequence, corre-
sponds to your system.

3. For Zero sequence sensing systems, veri
the CT primary ratio entered in setpointStmode
correspond to the installed CT.

4. Check that the correct ground
pickup has been entered in setp

ve, pickup
selected for
ed.

5. Verify that the correct pro
level and curve number e
the level of ground fault énc
entlis present for longer

trip according to the
curve.

6. Ensure that the faul
than the time neceSs
selected tim cur

7. Check all s

wiring.

@e 3.
%ts page 3.

Setpoints page 3.

Setpoints page 3.

Setpoints page 3 and Instruc-
tion manual section 6.

Setpoints page 3 and Instruc-
tion manual section 6.

Relay wiring diagram.

Setpoints page 8.

12. Ground fault protection
causes trip but no

Setpoints page 3.

trips not operating.

are enabled in setpoints.

alarm.
- ify the relay to which the alarm has been Setpoints page 3 and relay
ssigned from setpoints mode page 3. Ensure wiring diagram.
that it is correctly wired to the alarm annunciation.
O. Check that the ground fault alarm level is low Setpoints page 3.
enough to cause an alarm before the trip level is
@ reached.
\ 4. Read the ground fault alarm time delay and en- Setpoints page 3.
sure that the alarm condition is present for longer
than this time. Note that if the ground fault current
level rises to the trip level before the timed period,
a trip will occur before the alarm.
@ 5. Perform calibration mode relay test to verify the Setpoints page 8.
operation of the assigned relay(s).
13° d fault instantane- 1. Check that the ground fault instantaneous trips Setpoints page 3.
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2. Check the ground fault instantaneous trip level
setpoint and verify that the current is exceeding
this level.

3. Read the ground fault instantaneous trip delay
and verify that the overcurrent condition is present
for longer than this time.

4. Ensure that the trip relay wiring to the breaker is
correct at terminals 41 and 57.

5. Perform calibration mode relay test to verify the
operation of the trip relay.

Setpoints page 3.

Setpoints page 3. r's

Relay wirN

Setpoints 8.

14. No display for analog in
signal in actual values
mode.

1. Verify that the analog input feature is enabled.

2. Check that the analog input signal appears
relay terminals 23 and 24.

15. Displayed scaled value
for analog input incor-
rect.

1. Check maximum and minimum scale fact

2. Check that the analog input current
input into the relay is within the limi 4t

s page 5.

y wiring diagram.

Setpoints page 5.

16. Analog input trip not
operating.

17. Analog input alarm n
operating.

1. Verify that the analog input trip i abled.

2. Verify that the trip signal has/be
intended relay in the ints e.

igned to the

3. Check the assigne
trip circuit.

wiring to the breaker

4. Read the scal
actual values

of the analog input in the
d ensure that it is above
entered in setpoints mode.

5. input trip time delay from the
e page 5, and ensure that the

nal is above the trip level for longer than

6.\ Perform calibration mode relay test to verify the

tion of the trip relay.

Setpoints page 5.

Setpoints page 5.

Relay wiring diagram.

Actual Values page 2, and
setpoints page 5.

Setpoints page 5.

Setpoints page 8.

rify that the analog input alarm is enabled.

. Verify that the intended relay has been selected in
the setpoints and that the selected relay is cor-
rectly wired to the alarm circuit.

3. Read the scaled value of the analog input in the
actual values page 2, and ensure that it is above
the alarm level setpoint entered in setpoints mode.

4. Read the analog input alarm time delay from the
setpoints mode page 5, and ensure that the
analog signal is above the trip level for longer than
this time.

Setpoints page 5.

Setpoints page 5 and relay
wiring diagram.

Actual Values page 2, and
setpoints page 5.

Setpoints page 5.
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5.

Perform the calibration mode relay test to verify
the operation of the assigned relay(s).

Setpoints page 8.

18. Analog output param-
eter not operating.

a)

b)

. Check that the circuit connected to the Analog out

terminal and verify that no external voltage larger
than 30V ( DC or peak to peak AC )is present.

. Verify the requested parameter is as intended by

viewing the analog output parameter message.

If the selected analog output parameter is feeder
frequency, phase or ground fault current or phase
voltage these values can be read from the relevant
page in the actual values mode. Verify from_the
actual values that the parameter does not haveta
value of zero, in which case no output“will be
present.

If the selected analog output parameter is.external
analog select, then the analog output iSidetermined
by the input presented at thésAnalogySelect termi-
nals. Refer to the Instruction ‘manuakto determine
the correct inputs to these terminals,for any output.

Relay wiring diagram.

Setpoints page 6.

InStruction Manual section 5.

Setpoints page 6.

19. No MTM communication.

. Check MTM communicatien setpoint.

. Check MTM default powerswitch. The MTM can

be powered jrompthe(PTs or line. The default is
line; the switch must be toggled for PT.

Setpoint page 4.

See MTM power selection dia-
gram.

20. Poor Open Delta voltage
readings.

4.16 kV

. Check andyverifypthe secondary voltages meas-

ured at 565/5%5 terminals 35, 36, 37 and 38.

. Check'thé wiring. See the following table for com-

monly made errors. The correct nominal voltage
intleach example should be 4.16 kV.

Vo Ve Ve, PROBLEM

0.00 kV | 4.16 kV |VT connection setpoint
programmed as Wye or DeltaMye

2:50 kV

2.50 kV | 4.16 kV |V, to V, jumper missing at relay

4.16 kV

4.16 kV | 7.00 kV |V, swapped with V_ at one PT.

4.16 kV

4.16 kV | 7.00 kV |V, swapped with V_ at one PT.

4.16 kV

4.16 kV | 3.90 kV |V, swapped with VV_ at one relay.

21. Undervoltage Tripfeature
does not'work:

1.

Check and verify that all the required phases are
below the programmed threshold.

. For a Wye configuration, one phase must be

below the programmed threshold for an alarm
while two phases are required to be below the
threshold for a trip. The same is true for an Open
Delta connection, but with the additional criteria
that the phases must be measured (V,, & V, )

and not calculated (V).

Setpoints page 9.
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3. Check breaker position. Due to applications where
the potential transformers are located on the local
side of the breaker, the 565/575 must see the
breaker closed at terminals 9, 10, and 11 before
issuing an undervoltage trip. This prevents the
relay from issuing an undervoltage trip each time
the breaker is opened.

22. “lllegal Access,”even with
the jumper installed.

1. Checkif access setpoint is disabled via communi-
cation with Relaycom®.

Functioning in series with the hardware access
jumper is the relay’s Setpoint Access/Software
Code setpoint that is only visible when the Secu-
rity Feature setpoint is enabled. When the 565/
575 is shipped from the factory, the Setpoint
Access/Software Code setpoint is enabled a
the Security Feature is disabled. Therefore,
cannot see the Setpoint Access/Softwal
setpoint and only the hardware jumper a
nals 33 and 34 will determine wh
store setpoints.

If you now establish communicatighs Wi 565/
575 using Relaycom®, the Setp%ess/Soft-
ware Code setpoint can be di ependent
of the Security Feature setpgin ycom® calls
this “Local Setpoint se one disa-
bled “Local Setpoi ess” using Relaycom®.
The next time one 0 store a new setpoint

using the 565/57 adpthey will get the “lllegal
Access” message.evenithough the access jumper
is in place. Thisgwil se confusion because the
Security Featu abled and this normally

means the ccess/Software Code set-

point is enable

Q35

This S no case. The Setpoint Access/Soft-
e setpoint is disabled and you cannot
viewAlit because the Security Feature setpoint is
o disabled. To make matters worse, you cannot
nable the Security Feature setpoint to allow you
able the Setpoint Access/Software Code
tpoint. Setpoint access is disabled. The only
ay to re-establish setpoint access is to enable
“Local Setpoint Access” in Relaycom®.

i

Setpoints pa
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Block Diagrams

The figures on the following pages show the 565/575 Relay hardware block diagrams. The following shows/the e and
contents of each figures:

Figure Contents

C1 System controller block diagram, part 1/2.
Cc2 System controller block diagram, part 2/2.

C-1
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Figure C1. System Controller Block Diagram (1/2)
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GE MULTILIN RELAY NTY
General Electric Multilin Inc. (GE Multilin) warral elay it manufactures to be free
from defects in material and workmanship unu& use and service for a period of 24

months from date of shipment from factory. \

In the event of a failure covered by warranty, [tilin will undertake to repair or replace
the relay providing the warrantor de t it is defective and it is returned with all
transportation charges prepaid to th d service centre or the factory. Repairs or
replacement under warranty will e without charge.

Warranty shall not apply to ai hich has been subject to misuse, negligence,
accident, incorrect installatio e not in accordance with instructions nor any unit that
has been altered outside a ilin authorized factory outlet.

GE Multilin is not lialle fo@l, indirect or consequential damages or for loss of profit or

for expenses sustai{ esult of a relay malfunction, incorrect application or adjust-

ment.
For complete xrranty (including limitations and disclaimers) refer to GE Multilin









