
GEK-64467A 

Instructions • Zone Selective 
Interlock 
Module 
For Micro Versa Trip® RMS-9 
and Epic MicroVersaTripTM 
Solid-State 
Programmers 

Figure 1. Zone Selective Interlock (ZSI) module. 

I. INTRODUCTION 

A. What Is Zone Selective Interlocking? 

Zone selective interlocking is an optional feature of Epic 
MicroVersaTrip'" and MicroVersaTrip® RMS-9 solid-state 
programmers, which provides added protection to the power 
system through an enhanced method of coordination. See 
Figure 1. 

With zone selective interlocking, maximum system protec­
tion is provided because each circuit breaker responds to a 
Ground Fault or a Short Time fault in its immediate zone, 
quickly (minimum time delay), thereby subjecting the system 
to minimum stress. Simultaneously, the breaker(s) closest 
to the fault will transmit an interlock signal to upstream 

breakers selectively shifting them to a longer time delay. 
This action prevents undesirable tripping of upstream break­
ers, yet permits them to serve as back-up protection to the 
faulted zone. 

B. What Is a Zone Selective Interlock 
Module? 

The zone selective interlock (ZSI) module is an intermediate 
control device used between upstream and downstream 
circuit breakers to communicate with the short time and 
ground fault zone selective interlock functions of the Micro­
Versa Trip programmer. 

GENERAL fj ELECTRIC www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



2 

CONTROL 
POWER 

+ • 

125 VDC 

f 

• CON,..E.C.T TO ZOWt. &I.EC.T IVE 
'()llTPUt' �ROM PR06RAI'II"'ER. 

o TO CONNECT DOWN !loT REAM !!RE.AKER!> IN P"'llALLEl S�t 
IN5TP.Ut11C)N!O GE�f>441o1 

• 08!>ERV' POLAA rtY. 
·.1'2�(.,14� 

• CONi.E.CT TO ZOWE. �U.EC.TI"E 
'()llTPU1' �ROM PR06RAI'It'\ER. 

• TO CONNECT DOWN!i>TREAI'\ !!RE.AKER!> IH P"'llAlLEl S�t 
lNSTRUC.liON� G£�"-4''-'1 

• 08!>ERV' POLAA rtY. 
··1'2C.�14<, 

GENERAL . ELECTRIC 

ZONE SELECTIVE 
INTERLOCK 

CATALOG NO TIM-I 

CONTROL PONER [ 
120/208/240 VA.C.I 
15V.A. 50/60Hz 

SEE INSTRUCTIONS GEK64467 
MODULE 

I 
POSf\ 

fUN(\IOtl"l TO TE5f 

0 @ 
DSfR18U1"lON '-GLHPM·� k1 

�i"l�IOt..l 
P�-',N\i,Ll( CONNECiiCUT . tJPZ 111lA 

GUEUL . ELECTRIC 

ZONE SELECTIVE 
INTERLOCK 

CONTROL POWER 
48/125VOC 

15VA 
SEE INSTRUCTIONS GEK 64467 

oCJ•�W TO ZONE 5HECTIVE 'INPU1' 
TDPII.OGRAI'\'4EI?. 

o USE ONE TERMINAL �� I'(R �EAaR 
CO 'lOT PAAALlEl rc.INECTIOio!S. 

o oa�EP.vE POLAI'.I1Y. 
o �E AI!OYE li4Hr.> INDic.4.0 A flo 

UP!.TR!I<� Cll<Urt �MEII 'PUS" TO 
T£ST' I 111/"TE �'74C, 

Figure 2. Control power for module is applied from left side of enclosure. 

II. DESCRIPTION 

A. General 
The zone selective interlock (ZSI) module receives a signal 
from a downstream MicroVersaTrip programmer (Logic 0) 
which causes the module to transmit a low-level interlock 
signal to a MicroVersaTrip programmer upstream. The inter-

© 1986 GENERAL ELECTRIC COMPANY 

lock signal activates the LED portion of an LED-transistor 
opto-isolator in the upstream programmer causing the fixed 
delay band to shift from "MIN" to the programmer delay 
band setting. Both the short time and ground fault functions 
(if present) will be interlocked. 
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II. DESCRIPTION (CONT'D) 

B. Downstream (Load)/Upstream 
(Source) Connections 

Terminals are provided for the acceptance of wiring from 
downstream 'and upstream breakers. Carefully note the 
polarity and instructions on the label of the zone selective 
interlock module. See also Section IV, "Installing and Con­
necting the ZSI Module." 

C. Control Power 

Control power for the module is applied via the terminals on 
the left side of the enclosure. See Figure 2. 

D. Energy Storage Feature 

In the event that a fault occurs, the possibility exists for the 
loss of control power. To ensure the integrity of the signal 

Ill. APPLICATION INFORMATION 

A. Control Power Requirements 

1. Cat. No. TIM-1: 120/208/240 Vac-50/60 Hz-
15Vac max. Input voltage Tolerance 
+10%-15%. 

2. Cat. No. TIM-2: 48/125 Vdc-15 Va. max. Must be 
clean de with a peak-to-peak ripple 
voltage of not more than 15% of 
rated voltage. Input �oltage Toler­
ance± 20%. See Fig. 3 for use of 
the TIM-2 with 250-Vdc control 
power. 

B. Max Ambient Temperature 

The ambient temperature surrounding the module shall not 
exceed 85°C. 

C. Wiring 
The wiring for the equipment shall be as follows: 

1. Wiring from the breakers to the ZSI module shall be 
twisted pairs-non-shielded, AWG #18- 12. A minimum twist 
configuration of one turn per inch is recommended. 

2. Maximum recommended line length (distance be­
tween a breaker and the ZSI module) is 1000 feet. 

3. Note that downstream/upstream connections and 
de control power (if used) require proper observance of po­
larity. For downstream/upstream connections use RED for 
plus. WHITE for minus. For control power use BLACK for 
plus, WHITE for minus. 

4. The signals being conducted via the downstream/ 
upstream wiring are low-level signals (dry circuits). It is im­
portant, therefore, to ensure that splices are soldered con­
nections (or other approved connections for dry circuits); 
also, if connectors are used, they should be gold-plated ter­
minations. Standard terminal boards used for intermediate 
connections do not require gold plating. 

transmitted to upstream breakers and to ensure that coordi­
nation is not lost, the ZSI module has an energy storage 
feature that permits follow-through of the interlocking func­
tion in the event that control power is lost. (Refer to applica­
tion notes for greater detail.) 

E. Test Feature 

The ZSI module is provided with an integral test means 
which will provide an indication of: 

• Simple module functionality. 

• Shorted or reverse polarity of the downstream wiring. 

• A proper upstream circuit. 

Use of the module test means is described in Paragraph Ill-F. 

+ 

250 VDC 

±20% ""] 

2000 OHMS 
50 WATTS 

+ 
IN2829A TO 48 VDC 
47V±10% INPUT 
(T0-3 PACKAGE) TO ZSI 

MODULE 
CAT. NO. 
TIM-2 

r' 
USE AA VID ENGINEERING 
HEAT SINK 6080-38 OR 
EQUIVALENT. 

USE HEAT SINK MOUNTING 
INSULATORS, AAVID PART 
NO. 103 OR EQUIVALENT 
(4 REQUIRED). 

Figure 3. Using the ZSI module Cat. No. TIM-2 with 250-
Vdc control power. 
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Ill. APPLICATION INFORMATION 
(CONT'D) 

D. Connections 

Downstream Connections (Connections toward Load) 

A maximum of thirty zone selective "OUTPUTS" from down­
stream breakers may be connected in parallel provided that: 

• No more than six parallel "OUTPUTS" are used per 
downstream terminal set (e.g. D 1; D2; D3, etc.). See 
Figure 4. 

• Paralleling is done so that only one set of wires (one 
twisted pair) is connected to each downstream termi­
nal set of the ZSI module. 

• Wiring is per Section 111-C and Figure 4. 

See "Downstream Connections" portion of Paragraph 
111-F to use the integral test means of the ZSI module as an 
aid in checking downstream wiring. 

Upstream Connections (Connections toward Power 
Source) 

In some applications, it may be desirable to interlock an up­
stream breaker from more than one zone selective interlock 
module (e.g. it may be desirable to interlock a main breaker 
from several separate zones). To accommodate coordina­
tion schemes that require this, up to four modules may be 
connected in parallel to one circuit breaker zone selective 
"INPUT." 

OK TO PARALLEL 
THE ZONE SELECTIVE 
"OUTPUT" FROM UP 

TWISTED PAIRS 

r--

Two basic rules that apply to upstream connections are: 

1. The upstream connections of several zone selective 
interlock modules (up to four) may be connected in parallel 
provided they are terminated in the zone selective "INPUT" 
of only one breaker. See Figure 5. 

2. NEVER parallel the zone selective interlock "IN­
PUT" connections of breakers. Upstream connections must 
ALWAYS be terminated in the Zone Selective Interlock "IN­
PUT" of only one programmer. See Figure 6. 

E. Energy Storage Feature 

The zone selective interlock module has an energy storage 
feature which enables it to follow-through with full interlock 
power should control power to the module be lost simulta­
neously with the initiation of an interlock signal. 

Although the module is capable of operating immediately 
upon application of control power, the energy storage fea­
ture cannot be realized unless the module has been ener­
gized for one minute prior to the loss of control power. This 
is applicable whenever control power is removed and then 
reapplied. 

Therefore, if there is a possibility that control power could 
be lost during the closing of a circuit breaker and coordina­
tion of upstream breakers is important during that interval, 
the control power for the module should be either ( 1) de­
rived from an independent source, or (2) derived from the 
line side of an upstream breaker, with the closing of the 
downstream breaker delayed by one minute. 

TO SIX (6) DOWNSTREAM 
BREAKERS PER DOWNSTREAM 
TERMINAL SET 

- TWISTED PAIR 

ZS "OUTPUT" 
FROM DOWNSTREAM 
BREAKERS 

___..., D 1  U1 

D2 ZONE U2 
TWISTED PAIRS SELECTIVE 

D3 INTERLOCK U3 
MODULE 

D4 (ZSIM) U4 

D5 U5 

WIRING IS TWISTED PAIRS, NONSHIELDED, 
AWG. NO. 18-12. NOTE POLARITY. 

TWISTED 

PAIRS 

ZS "INPUT" 
TO UPSTREAM 
BREAKERS. DO 
NOT PARALLEL 
BREAKER "INPUT" 
CONNECTIONS. 
SEE FIGURE 6. 

Figure 4. Wiring diagram showing "upstream" and "downstream" connections 
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Ill. APPLICATION INFORMATION 
(CONT'D) 

UPSTREAM (I,"\ - Mi 
BREAKEF- �� 

--,,---

ZSIM 
NO. 1 

• 

DOWN­
STREAM 
ZONE 1 

ZSIM 
NO. 2 

DOWN­
STREAM 
ZONE 2 

- BUS -- WIRING 

ZSIM 
NO. 3 

DOWN­
STREAM 
ZONE 3 

ZSIM 
NO. 4 

• 

DOWN­
STREAM 
ZONE 4 

Figure 5. Interlocking one "upstream" breaker from 
several separate zones 

I 
I 

- BUS -- WIRING 

J 
I 

F. Test Feature-How To Apply It 

NOTE: To use the test feature, control power must be ap­
plied to the module. 

Module Functionality 

The "MODULE FUNCTIONAL" light will illuminate when­
ever there is an interlock signal at the "DOWNSTREAM 
CONNECTIONS" terminals. This can be simulated man­
ually by pushing the "PUSH TO TEST" button in the center 
of the module, thereby proving simple module functionality. 

Downstream Connections 

If the "MODULE FUNCTIONAL" light is illuminated continu­
ously (without pushing the "PUSH TO TEST" button), one 
or more of the following problems exist with the downstream 
circuits: 

1. At least one set of wires connected to the "DOWN­
STREAM CONNECTIONS" terminals, D1 through D5 are 
connected reverse polarity. 

2. Downstream wiring is shorted. 

3. A MicroVersaTrip programmer in a downstream 
breaker is defective. 

To isolate the problem remove the wires from the "DOWN­
STREAM CONNECTIONS" terminals one at a time, noting 
when the "MODULE FUNCTIONAL" light goes out. This will 
identify the problem circuit. The following checks may be 
useful in identifying the specific problem: 

I 
I 

YES 

ZSIM 

DOWNSTREAM 
SIGNAL 

J 
I 

Figure 6. Do not parallel circuit breaker zone selective interlock "inputs." 

5 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



6 

Ill. APPLICATION INFORMATION 
(CONT'D) 
• Check for reversed polarity by simply reversing the 

lead connections from what they were originally and 
observing whether the "MODULE FUNCTIONAL" 
light goes out. 

• Check for shorted downstream wiring by checking 
between the disconnected wires with an ohmmeter. 

IMPORTANT: The open circuit output voltage of the 
ohmmeter must be less than 15 Vdc if the down­
stream MicroVersaTrip programmer is connected. 

• The Zone Selective Interlock "OUTPUT" circuit from 
the MicroVersaTrip programmer is essentially an 
NPN transistor with a reverse diode connected from 
collector to emitter. To check this circuit for a shorted 
transistor, check for the forward/reverse characteris­
tic of the diode with an ohmmeter. 

IMPORTANT: The open circuit output of the ohmme­
ter must be less than 15 Vdc. 

Upstream Connections 

You will note that for each set of upstream terminals (U1-
U5), an LED is provided between them. 

When the "PUSH TO TEST" button is pressed, these LEOS 
will light if the voltage developed across the upstream circuit 
is within an acceptable voltage window. Failure of a particu­
lar LED to light is an indication of one or more of the follow­
ing upstream conditions: 

1. Reverse polarity 
2. Open circuit 
3. Shorted upstream wiring 
4. Improper resistivity of the upstream circuit 

The following checks may be considered for isolating the 
problem area: 

• Check for reversed polarity by simply reversing the 
lead connections from what they were originally and 
observing whether the appropriate upstream LED 
"lights" when the "PUSH TO TEST" button is 
pressed. 

• To check for open, shorted, or high-resistance con­
nections in the upstream wiring, disconnect the cir­
cuit in question from the ZSI module and check the 
wiring with an ohmmeter. 

Because the equivalent circuit of the zone selective 
interlock "INPUT" to the MicroVersaTrip programmer 
is essentially an LED with a reverse-connected shunt 
diode, it may be necessary to disconnect the wiring 
at the circuit breaker or to temporarily remove the 
programmer from the circuit breaker to make a good 
check of the wiring. 

• The ZSI module test means may itself be tested by 
disconnecting the wires from the U1-U5 terminal set 
in question and connecting to it a 390-ohm ± 20% 
resistor. The appropriate LED must light when the 
"PUSH TO TEST" button is pressed. 

• NOTE: In the event that all connections to upstream 
terminals U1-U5 are open (or not connected) the five 
LED indicators may light without pushing the "PUSH 
TO TEST" button. This is not an abnormal condition. 
A valid test of the upstream circuits will always be 
obtained when the "PUSH TO TEST" button is 
activated. 

Testing the Energy Storage Feature 

As described in section 111-E, the ZSI module has an energy 
storage feature that allows follow-through of the interlocking 
function in the event that a fault causes a simultaneous loss 
of control power to the module. Energy storage is via an 
electrolytic capacitor which will have a tendency to lose ca­
pacitance over an extended period of time. Thus, it is advis­
able to perform the following in-service check every 6-12 
months and whenever additional upstream circuits are con­
nected (added) to terminals U1-U5. 

• Allow the module to be energized with rated control 
power for a minimum of one minute. 

• Interrupt control power and immediately push the 
"PUSH TO TEST" button. The "MODULE FUNC­
TIONAL" light must come on for at least one-third of 
a second (a long blink). Allow at least one minute 
charge time before repeating the test. 

• Failure to achieve the above noticeable time delay 
will require replacement of the energy storage 
capacitor. 

G. Dielectric Testing 

CAUTION: IF IT IS NECESSARY TO PEFORM 
DIELECTRIC TESTING, THE FOLLOWING PROCE­
DURE MUST BE FOLLOWED, EXACTLY, OR DAM­
AGE TO THE ZSI MODULE WILL RESULT. 

The ZSI module may be tested at 1500 Vac for one minute 
or 1650 Vac for one second, between all upstream, all 
downstream, all control power terminals shorted together 
(inclusively), and the ground stud. In other words, every ter­
minal on the ZSI module (except the ground stud) shall be 
shorted together and the potential applied between that 
point and the ground stud. Under the above test conditions, 
the test current will not exceed 500 microamperes. 

CAUTIONS 

1. DO NOT TEST BETWEEN INDIVIDUAL TERMI­
NALS AND GROUND. 

2. DO NOT TEST BETWEEN DOWNSTREAM/ 
UPSTREAM TERMINALS. 

3. ALL TERMINALS MUST BE SHORTED 
TOGETHER! 

H. Fusing 

Recommended control power input fusing is 0.5 amperes, 
250v (Little fuse 312.500 or equivalent). 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



IV. INSTALLING AND CONNECTING THE ZSI MODULE 
To install and connect the ZSI module, proceed as follows: 

• Read the application information (Section Ill). 

• Wire the module in accordance with Section 111-C and 
Figure 4. 

• Torque terminals to 20 in-lbs. 

• Connect control power. See label on the left side of 
the ZSI module. Refer also to Figure 2. For de ver­
sions, note polarity. Note that filtered direct current 
must be used. Also, refer to Section 111-A-2. 

V. SYSTEM COORDINATION USING 
ZONE SELECTIVE INTERLOCKING 

Zone selective interlocking can be a valuable tool in achiev­
ing efficient system protection and coordination. To apply it 
effectively requires a thorough understanding of what zone 
selective interlocking is and the application of that knowl­
edge to form a strategic plan of system protection. As with 
any plan, the system is best protected when there is a 
thoughtful strategic plan which factors in significant vari­
ables and contingencies. 

It is beyond the scope of these instructions to attempt a de­
tailed discussion of coordination schemes. Figures 7 and 8 
are shown only in the interest of illustrating examples of two 
basic applications of the ZSI module. 

Figure 7 is a simple example of multiple zone interlocking. 
If a fault occurs, each breaker will interlock the breaker 
immediately upstream from it. 

Figure 8 is an example of a double-ended substation with 
a tie breaker, feeding two banks of downstream feeder 
breakers. Note that ZSI module No. 1 interlocks both mains 
and the tie breaker for the occurrence of a fault on the load 
side of any of the feeder breakers (Zone 2). 

ZSI module No. 2 is an option which provides coordination 
between the tie breaker and the main breakers (i.e. the TIE 
will trip first in the event of a bus fault in Zone 1.  Without 
ZSI module No. 2, a bus fault in Zone 1 would probably 
cause tripping of both the tie breaker and the main(s). 

• Follow the instructions on the face of the ZSI module 
regarding connections. Pay particular attention to the 
polarity and nomenclature (i.e. downstream connec­
tions go to the "OUTPUT" of the MicroVersaTrip pro­
grammers; upstream connections go to the "INPUT" 
of the programmer). 

• Use the integral test means of the ZSI module to 
check downstream and upstream connections. See 
Section Ill-F. 

ZONE 0 

ZONE 3 

�"OUTPUT" FROM PROGRAMMER 

liJ-- "INPUT" TO PROGRAMMER 

� DOWNSTREAM UPSTREAM 
CONNECTIONS CONNECTIONS 

- sus -- WIRING 

Figure 7. Diagram showing multi-zone interlocking 
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V. SYSTEM COORDINATION USING ZONE SELECTIVE INTERLOCKING (CONT'D) 

ZONE 
1 

ZONE 
2 

L L L L 

-BUS -- WIRING 

� "OUTPUT" FROM PROGRAMMER 

l..i:...J.-- "INPUT" TO PROGRAMMER 

SOURCE NO. 2 

L L L L 

"UPSTREAM CONNECTIONS" 

$ 
"DOWNSTREAM CONNECTIONS" 

Figure 8. Diagram showing Zone Selective Interlocking a double-ended substation 
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VI. BASIC COMMENTS ABOUT MICROVERSATRIP PROGRAMMERS EQUIPPED 
WITH THE ZONE SELECTIVE INTERLOCK OPTION 

While a detailed discussion of the MicroVersaTrip program­
mer is beyond the scope of these instructions, a basic un­
derstanding of the programmer's response with regard to 
the initiation,(transmission) and receiving of a zone selective 
interlock signal is important if the user is to effectively apply 
the ZSI module. It is recommended, therefore, that the user 
become thoroughly familiar with the following concepts be­
fore attempting the system design. 

A. Time-current Curves 

Study time-current curves GES-6228 (Figure 9) (for Ground 
Fault) and GES-6227 and GES-6235 (Figures 10 and 11)  
(for Short Time). I t  is  important to understand these curves. 

B. Zone Selective Interlocking 
Zone Selective interlocking applies only to the fixed time de­
lay bands of the Short Time and Ground Fault time delay 
functions. See Time-Current Curves GES-6228 (Figure 9), 
GES-6227 (Figure 1 0) and GES-6235 (Figure 11  ). 

C. Initiating An Interlock Signal 

The programmer will initiate (transmit) a signal from the pro­
grammer zone selective "OUTPUT" under the following 
conditions: 

1. Short Time: 

Whenever the fault current exceeds the ST pickup set­
ting (all inclusive, whether l2t is in or out, or whether the 
programmer is interlocked or not). 

2. Ground Fault 

A. "Ft IN" 

CASE 1 .  PROGRAMMER NOT INTERLOCKED: (i.e. no 
signal at zone selective "INPUT" to the programmer.) 

When the multiple of G F  pickup �etting is equal to, or 
greater than the point of intersection of the 12t (diagonal) 
curve and the "MIN" fixed (horizontal) time delay band of 
GES-6228, Figure 9. 

CASE 2. PROGRAMMER IS INTERLOCKED: (i.e. a sig­
nal is being received at the zone selective "INPUT" to 
the programmer.) 

When the multiple of GP pickup setting is equal to, or 
greater than, the point of intersection of the 12T (diago­
nal) curve and the fixed (horizontal) time delay band 
SETTING ("MIN, "INT, "MAX") of curve GES-6228, 
Figure 9. 

3. Ground Fault "12t OUT" 

Whenever the GF current exceeds the "GROUND 
FAULT PICKUP" setting. 

D. Programmer Time Delay 

1. PROGRAMMER NOT INTERLOCKED: (no signal at 
zone selective "input" to programmer). 

A. SHORT TIME (refer to GES-6227; GES-6235) 

CASE 1. "12t IN" 

The delay will be per the 12t portion of the curve until 
the fault reaches a magnitude (about 1 OC) sufficient 
to place it in the fixed "MIN" delay band which will 
then dominate. 

CASE 2: "Ft OUT" 

The "MIN" time delay band applies regardless of the 
programmer short time delay setting. 

B. GROUND FAULT (refer to GES-6228) 

CASE 1: "Ft IN" 

The delay will be per the Ft portion of the curve until 
the fault reaches a magnitude (about four times the 
Ground Fault pickup setting) sufficient to place it in 
the fixed "MIN" delay band which will then dominate. 

CASE 2. "12t OUT" 

The "MIN" time delay band applies regardless of the 
programmer ground fault delay setting. 

2. PROGRAMMER INTERLOCKED (i.e. a signal is being 
received at the zone selective "INPUT" to the pro­
grammer) 

A. SHORT TIME (refer to GES-6227; GES-6235) 

CASE 1 .  "12t IN" 

The delay will be per the Ft portion of the curve until 
the fault reaches a magnitude where the Ft and the 
programmer "SHORT TIME DELAY" setting inter­
sect, whereupon the "SHORT TIME DELAY" setting 
will dominate. 

CASE 2. "12t OUT" 

The time delay will be the programmer "SHORT 
TIME DELAY" setting. 

B. GROUND FAULT (refer to GES-6228) 

CASE 1. "Ft IN" 

The delay will be per the Ft portion of the curve until 
the fault reaches a magnitude where the Ft curve 
and the programmer fixed "GROUND FAULT DE­
LAY" setting intersect, whereupon the "GROUND 
FAULT DELAY" setting will dominate. 

CASE 2. "Ft OUT" 

The time delay will be the programmer "GROUND 
FAULT DELAY" setting. 
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IN 
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.)\ 
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GENERAL . ELECTRIC 

Available Ratings (Amperes) 
Current 

Type Model 5en•or(S) 

MCCB TJH/TJL <00 150,300,400, 
600 600 

TKH/TKL 800 800 
1200 1200 

ICCB TP/THP/TC/THC 800 200.400, eoo 
"00 1000,1600 
2000 2000 
2500 1000, 2000, 2500 

3000 3000 
4000 <000 

lVPCB AKR-30S/30H 800 150,400, BOO 
AKR-50/SOH "00 BOO. 1600 
AKI!T-SOH 2000 2000 
AKII-75 3200 3200 
AKR-100 <000 <000 

I 
MULTIPLES OF GROUND FAULT PICK UP SETTING 

LOW-VOLTAGE POWER CIRCUIT BREAKERS 
TYPE AKR 

INSULATED-CASE CIRCUIT BREAKERS 
TYPES TP, THP, TC, THC 

MOLDED-CASE CIRCUIT BREAKERS 
TYPES T JH, T JL, TKH, TKL 

All with MicroVersaTrip® RMS-9 
or 

Epic Micro VersaTriplM 
Ground Fault 

Time-current Curves 
(Curves apply at S0/400 Hertz and from 

S = Current Sensor Amps - 20C to + SSC breaker ambient\ 

I GES-6228A 

Programmer Adjustments 
Ground Fault Function: 

Pickup settings tn multtples of current sensor amps (S) 
0.2, 0.25, 0.3, 0.35, 0.4, 0.45, 0.5 and 0.6 lor 150 thru 

2000 om� \ensor� � S) 
0.2, 0.22, 0.24, 0.26, 0.28, 0.30, and 0.34 lor 2500 thru 

3200 amp sensors (5) 
0.2, 0.22, 0 24, 0.26, 0.28 and 0 30 for 4000 amp sensors($) 

Delay bonds 
Min, lnt, Max; l't IN/OUT 

NOTE: Operat1on above 60 Herlt requ1res thermal and 
1nterruptmg derating of the circu1t breaker. 

Voltage Roting: 600 Volts, ac, 50 through 400 Hertt 

10186 (3M) GENERAL ELECTRIC CO, CONSTRUCTION EQUIPMENT BUSINESS OPERATIONS, PLAINVILLE, CONN. 06062 

Figure 9. Curve GES-6228 
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MULTIPLES OF CURRENT SETTING (C) 
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MULTIPLES OF CURRENT SETTING (C) 
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..:'f....· 60 Hz Operation Onlv 

Breaker Type 
Short-tim• Rating (H) 

(Amps, rm• symmetri<::ol) 

240Vac 480V8<0 &OOV"' 
AKA-30S 22000 22000 22000 
AKA-30 30000 30000 30000 
AKR-30H 42000 42000 42000 
AKA-50 50000 50000 42000 
AKR-50H/AKRT-50H 65000 65000 65000 
AKFH5 65000 65000 65000 
AKR-100 85000 65000 65000 

I I I I I l I JJ I I I I Ill I II 
Standar d Instantaneous PockupSettings•nm ulhple•ofrotingplugompi(X)· t-1---
Withoutohort-hmefundion· 

15 20. 30,50 70 90ond IOOfor ISOthru 3200ompsensors(S) 
IS 20 30 50 70ond90for4000ampsenm"(S) t-1---

w.th,hort-tim•function: 
15 20.30 50 ?0 90 10 0 130ond I50for 150thru 2000omp,en\Ori(S) 

15 2 0  30,50 70 90 IOOond IJOfor 3200omp\enlori(S) f= f-1 
I 5 20 30 50 70 or>d90for40 00omp\en•ofl($) f--

� ... c-o .. 

� :r 
0 2 

i I),. � 
Application �T Oeterrn!nf's '// '/ End of Curve 
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L0 � � v-v t/'� � � l/ 

�v 

" 
•• 
07 " 

OJ 

D2 
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.. 
MULTIPLES OF INSTANTANEOUS PICKUP 

GENERAL . ELECTRIC T LOW-VOLTAGE POWER CIRCUIT BREAKERS 
TYPEAKR 

I GES-6227 

Available Ratings (Amperes) 

Mod•l 
AKR-30!30S/30H 

AKR-50/SOH 

"'00 
3200 

Cvrrenl 
Sen•or(S) 

'5 0 
<00 
800 

800 
"00 

RolmgPiug ,,, 
60,80.100.125.150 
15 0,200 2 25.250.300.400 
300,400,500,600,700,800 

300 400,500,600,700.800 
600,800.1000.1100,1600 

800,1000.1200,1600,2000 

1200,16 00 , 2 4 00.3200 

1600,2000.2500,3000,4000 

with Micro VersaTrip® RMS-9 
or 

Epic Micro VersaTrip™ 
Long-time delay, Short-time delay, 

and Instantaneous Time-current Curves 
(Curves apply at 50-400 Hertz and from 

-20( to +SSC breaker ambient) 

Programmer Adjustments 
long-time function: 

Current �ettlng� (C). 0 50, 0 60, 0.70. 0 80, 0 90, 0 95. 

1.00 and 1.10 multtples of rotmg plug omp� (X) 
Delay Bond�· 1, 2. 3 and 4 

Short-time function: 
4 0, 50 l (' 0�0 Q ( P1ckup sett•ngs. 1 5. 2 0, 

mulr,plel of current settmg 
Delay Bonds: M•n. lnf, Ma�. IN/OUl 

lndontoneous Adjustment$: See Curves oba�e 

NOTE: Operot•an above 60 Herii requ�re> H.t-unul cH,::J 
mterruplmg deratmg of the ClfCLJ•I breaker 

Voltage Roting; 600 ,..olrs ac. 50-400 Hertz 

S:;;;: Current Sensor Amps 
X=Rating Plug Amps 
C:;;;: Current Setting Amps 
H =Breaker Shart·time Rating Amps 

l1/86(3M) GENERAL ELECTRIC CO., CONSTRUCTION EQUIPMENT BUSINESS OPERATIONS, PLAINVILLE, CONN. 06062 

Figure 10. Curve GES-6227 
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MULTIPLES OF CURRENT SETTING (C) 
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Application 
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MULTIPLES OF BREAKER SHORT-TIME RATING (H) 

Type 

ICCB 

J 1 I 

Short-hmeRotong(H) 
(Ampo, rms symmelncal) 

25000 
30,000 
42.000 

Ill I I Ill I 
Standardlnstonta.,eouoPickupSeltlngs o"mult>plesofrolongplugomps(X) 

l w•:h
.
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"'"''""' j wo:h 
. )omo""'"" 
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1-· �t��t:=�i=$�������,�-Oi����=�$$$a$�$�� . ;N�,;g�·fff::i ;omp>OO>O<>oSO 1--l-1 
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.0 2 

l'\ l\ 

:i' 
0 "' 
i)j 

:i' 
�15· .. 
� 0 0 "' 

!).., L' 
// V/ 
� � 

Molded Case and 
Insulated Case 
Circuit Breaker 
Total Clearing 

Time 

/V v // V/:: '/ 
� vv Vvv / 

�ppucaton � v� v Determines 
End of Curve 

•
01

.5 .6 .7 .8.91 3 4 5 • 1 8 910 20 30 40 50 10 70 8090�-Dl 
� � � Vjv v/ "' 

.1 .I .I 1 2 I 4 5 I 1 I 110 H 
MULTIPLES OF CURRENT SETTING (C) MULTIPLES OF INSTANTANEOUS PICKUP 

GENERAL . ELECTRIC 

Available Ratings (Amperes) 

Type Model 

MCCB TJH/TJL ISO 
JOO 
'00 

000 000 
TKH/TKL BOO BOO 

1200 1200 

ICCB TPjTHP/TL/THC BOO 200 
'00 
BOO 

1000 
1600 

2000 2000 
2SOO woo 

2000 
2500 

3000 3000 
4000 4000 

INSULATED CASE CIRCUIT BREAKERS 
TYPES TP, THP, TC, THC 

MOLDED-CASE CIRCUIT BREAKERS 
TYPES T JH, T JL, THK, TKL 

All with MicroVersaTrip® RMS-9 

Long-time-delay, Short-time delay, 
and Instantaneous Time-current Curves 

(Curves apply at S0-400 Hertz and from 

- 20C to + SSC breaker ambient) 

GES-6235 

Programmer Adjustments 
long-time function: 

Current settings (C): 0.50, 0.60, 0 70, 0.80, 0.85, 0 90, 
0.95 and 1 00 multiples of rating plug amps (X) 
Delay Bonds: 1, 2, 3 and 4 

Short-time function: 
Picku p settings: 1.5, 2.0, 2.5, 3.0, 4.0, 5.0, 7.0 and 9.0 
multiples of current settmg (C). 
Delay Bonds: Mm, lnt, Mo)(, PI IN/OUT 

Instantaneous Adiudment5: See Curves above. 

NOTE: Operation above 60 Hertl requires thermal and 
mterruptmg derotmg of the circuit breaker. 

Voltage Rating: 600 volts oc, 50-400 Hertl 

S = Current Sensor Amps 
X= Rating Plug Amps 
C =Current Setting Amps 
H =Breaker Short-time Rating Amps 

II /B6(3M) GENERAL ELECTRIC CO., CONSTRUCTION EQUIPMENT BUSINESS OPERATIONS, PLAINVILLE, CONN. 06062 

Figure 11. Curve GES-6235 
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VII. RETROFIT 

This section is provided to show typical examples of retrofit­
ting, where older type MicroVersaTrip programmers are re­
placed by MicroVersaTrip® RMS-9 or Epic MicroVersaTrip'• 
programmers. 

FIGURATION CON 

R 

TO UPSTREAM ZONE 
BEFORE 
ETROFIT 

ZSIM 
GF 

t J t t 
MVT MVT MVT MVT 
#1 #2 #3 #4 

RETROFIT: REPLACE MVT #6 WITH RMS-9/EPIC PROGRAMMER 

FIGURATION CON 

R 
AFTER 
ETROFIT 

t 
MVT 
# 1  

ZSIM 
GF 

"t 
MVT 
#2 

TO UPSTREAM ZONE 

t 

J t 
MVT MVT 
#3 #4 

Figure 12. Retrofit Example #1 

ZSIM 
ST 

MVT 
#5 

ZSIM 
ST 

MVT 
#5 

t 
MVT 
#6 

NOTE: 
OBSERVE 
WHEN PAR /CONNECT! 

POLARITY 
ALLELING 
ONS 

'V 

RETROFIT '-/ / ,, 

RMS-9 
EPIC 
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CONFIGURATION 
BEFORE 
RETROFIT 

MVT 
# 1  

t 
ZSIM 
GF 

+ 

t 

t 
MVT 

#4 

MVT MVT 
#2 #3 

t 

ZSIM 
ST 

t 
MVT 

#5 

RETROFIT: REPLACE MVT #4 WITH RMS-9/EPIC PROGRAMMER 

CONFIGURATION 
AFTER 
RETROFIT 

MVT 
# 1  

f t_ 
ZSIM 
GF 

t 

NO 
PO 
PA 
co 

TE: OBSERVE / 
LARITYWHEN 
RALLELING 
NNECTIONS 

MVT 
#2 

� 

RETROFIT 

RMS-9 / 
/ 
EPIC 

Figure 13. Retrofit Example #2 
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CONFIGURATION 
BEFORE 
RETRO FIT 

MVT 
# 1  

t J 
ZSIM 
GF 

+ 

t 
MVT· 

#4 

MVT MVT 
#2 #3 

t 

ZSIM 
ST 

MVT 
#5 

RETROFIT: REPLACE MVT # 1  WITH RMS-9/EPIC PROGRAMMER 

RMS-9 

/ 
EPIC 

NOTE: OBSERVE 
POLARITY WHEN 
PARALLELING """ 
CONNECTIONS � 

CONFIGURATION 
AFTER 
RETROFIT 

RE;TROFIT 

/ MVT 
#2 

f t 
ZSIM 
GF 

t 

_t 
MVT 

#4 

Figure 14. Retrofit Example #3 
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VIII. CIRCUIT DESCRIPTION 

The following is a brief circuit description of the ZSI module. 
See Figure 15 for circuit diagram. 

The "DOWNSTREAM CONNECTIONS" consist of five sep­
arate terminal sets, each set providing a voltage reference 
input via a resistor divider network to a voltage comparator. 
This voltage reference is compared to a second internal 
comparator reference. As long as the reference at the 
"DOWNSTREAM CONNECTIONS" is higher than the com­
parator reference there is no output at the "UPSTREAM 
CONNECTIONS" of the module. 

When an interlock signal (Logic 0) is received at any of the 
downstream terminals, the comparator will go "high." This 
actuates the electronic switch and provides an output volt-

"DOWNSTREAM VOLTAGE 
CONNECTIONS" COMPARATORS 

ELECTRONIC "UPSTREAM 
SWITCH CONNECTIONS" 

Figure 15. Zone Selective Interlock Module circuit diagram 

These instructions do not purport to cover all details or variations 1n eqwpment nor 
to provide for every possible contmgency to be met in connection with installation 
operation or maintenance. Should further information be desired or should partiC­
ular problems arise which are not covered sufficiently for the purchaser's pur­
poses, the matter should be referred to the General Electric Company. 

Outside the U.S. write Construction Equipment Export Operation, 
411 Theodore Fremd Ave., Rye, N.Y. 10580 U.S.A. 
GEK-64467 A 11/86 PSA 

age at all "UPSTREAM CONNECTIONS;" the output from 
the electronic switch will also illuminate the "MODULE 
FUNCTIONAL" LED. 

The window detectors sense the voltage across each of the 
five terminal sets for "UPSTREAM CONNECTIONS" and 
will illuminate an LED if the voltage across its particular ter­
minal set is within an acceptable voltage window. Therefore, 
the window detectors, (with their associated LED) serve to 
indicate that a proper upstream circuit exists. 

The "PUSH TO TEST" button is a means by which a down­
stream interlock signal can be simulated, thereby providing 
a test means for module functionally and proper upstream 
circuitry. 

�-----6.62 -----------

3.86 
REF 

L'=�� ---'==�����1 4.500 -t-------- 6.500 -----'----1 
TOP VIEW 

- ' . O�Fi #10.32 TH'D r"--"--'-__._�-----'-�-__.__._----'--, I I 
�-�----; 3.31 j_-----,======================�JJ2.56 I 0.88 

FRONT VIEW 

Figure 16. Outline Diagram 

For further information 
call or write your local 
General Electric 
Sales Office or ... 

General Electric 
Company 
41 Woodford Avenue 
Plainville , CT 06062 U.S.A. 
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