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These instruct ions do not purport to cover al l detai ls  or  
variations in  equ ipment nor do they provide for every possible 
cont ingency to be met in  connection with i nstal lation,  
operation or  maintenance. Should further information be 
desired, or  should part icu lar  problems arise which are not 
covered suff ic iently for the purchaser's purpose, the matter 
should be referred to the General E lectric Company. 
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Introduction 

The Type TVTS1 Test Set is a portable instrument de­
signed for the field testing of MicroVersaTrip® solid-state 
programmers. The complete trip system is comprised of the 
following components: 

1 .  Solid-state programmer 

2. Phase Cu rrent Sensors 

3 .  F lux Shift Magnetic Trip Device 

4. When applicable, a Neut ral Sensor for un its containing 
a Ground Fau l t  t rip element. 

All components, except the Neutral Sensor ,  are integral ly 
mounted in the circuit breaker. When used, the Neutral Sen­
sor is separately mounted in the bus or cable compartment 
of the switchgear.  In drawout construction, it is automati­
cal ly connected to the programmer in the breaker via a 
drawout secondary disconnect block.  

Two basic types of solid-state programmers wi l l  be 
tested . See Fig. 1 .  

The Test Set is used to perform various prog rammer tests 
in two basic modes : 

Testing the Solid-state Prog rammer On ly-Mode " 1 "  

Testing t h e  Complete Trip System-Mode "2" 

WARN I N G :  THESE TESTS CAN BE CONDUCTED 
ONLY ON A DE-ENERG IZED BREAKER-ONE 
WHICH IS COMPLETEL Y DISCONNECTED 
FROM ITS PRIMARY AND CONTROL POWER 
SOURCES. 

MicroVersaTrip® 
TP4VT, TP9VT, 
TAVT programmers 

Fig. 1 

Micro Versa Trip® 
T4VT programmer 

Testi ng the Sol id-state Progra mmer 
Only-Mode "1" 

A test mode is used where on ly  the sol id-state program­
mer is tested, and is particu l arly usefu l  in testing spare o r  
alternate programmers. 

It should be noted however, that there can be no substi­
tute for complete testing of the trip system per Mode "2" .  
See Fig. 5. Since the  programmer is on ly a part o f  the  com­
plete t rip system, the PROGRAMMER ONLY tests shou ld  be 
recognized as only a partial system test. 

Test Scope 

1 .  Verify the time-current characteristics and pickup cali­
bration of the various trip elements. 

Designations for the trip elements are abbreviated as fol­
lows: 

L T - LONG TI M E  

INST.-INSTANTANEOUS 

ST -SHORT TI M E  

GF-GROUND FAU LT 

2. Verify performance of the ZONE S ELECTIVE INTER­
LOCKING functions on  prog rammers so eq uipped . 

3. Verify the integ rity of key electronic components in the 
so l id-state program mer. 

4 .  Verify operation of the Fault Trip annunciators on  pro­
g rammers so equipped . 

Testing the Complete Trip System­
Mode "2" 

For these tests, the prog rammer is connected to the 
breaker through the test set. 

Test Scope 

1 .  Al l  programmer tests previously described, pl us the 
provision to optional ly switch the programmer's output to 
activate the Flux Shift Magnetic Trip Device to verify its op­
eration by physical ly tripping the breaker. 

2. Check continuity of the Phase Sensors. 

Applicable Time-current 
Curves 

GES 6198-Four-function (T4VT; TP4Vl) 
MicroVersaTrip® : L T; ST; IN ST. 

GES 6 199-Ful l-function MicroVersaTrip® : LT; ST; INST. 

GES 61 95-Ground Fault  

Specifications 
I nput :  1 05-1 25 Vac, 50/60 Hz 

Power Consumption :  60 Watts 

Weight: 30 Pou nds 

Overal l  Dimensions ( Inches): 22% L x 1 2% W x 9% H.  
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Operating Controls {See Fig. 2} 

O N-OFF Switch 
Th is  switch applies 1 1 5-Vac input power to the test set 

when the switch is ON.  Protection is provided by a one­
ampere fuse l ocated above the ON-OFF switch.  

TRI P BREAKER-PROGRA M M ER 
O N LY Switch 

• PROG RAM MER O N LY Position 

The prog rammer's tr ip s ignal is confined to the test set 
c i rcu itry and cannot trip the b reaker. 

e TRIP BREAKER Position 

The prog rammer's tr ip s ignal  is d i rected to the c i rcuit  
breaker's magnet ic  tr ip  device to physical ly tr ip the breaker. 
This mode establ ishes the i ntegrity of the magnetic trip de­
vice and the prog rammer's ab i l ity to actuate it .  

PRES ET CURRE NT B utton 
This button enables the operator to pre-establ ish (via the 

TEST CU RRENT ADJUST contro l )  the desi red test cu rrent 
pr ior  to in i t iat ing a test. 

START B utton 
This button in it iates the test by applying cu rrent to the 

prog rammer. The cu rrent persists unt i l  the un it tr ips or  the 
RESET button is actuated .  

RESET B utton 
This button resets the test set l og i c  so that a new test 

sequooce can be i n it iated . It also stops a test i n  p rog ress. 

TRI P Light 
This LED, when l it ,  ind icates that a tr ip s ignal has been 

del ivered by the prog rammer. A tr ip ind ication w i l l  always be 
accompanied by a brief aud io tone. 

PROGRAM M ER TYPE Switch 
This switch is to be posit ioned accord ing to the program­

mer type which is normal ly  determi ned from the prog ram­
mer Cat. No. If there is any q uestion as to whether the 
prog rammer i s  Type A o r B ,  i t  can be answered by runn ing 
the CONVERTER CH ECK. (See page 1 8). 

PROGRAM M ER CURRENT S ETTI NG 
Switch 

This control  establ ishes a test cu rrent magnitude consis­
tent with and specif ical ly for each CU RRENT S ETTI NG of 
the programmer. The posit ion of th is  control must match the 
sett ing  on the prog rammer when test ing the L T and ST ele­
ments. 

TEST S E LECTOR Switch 
This se lector is to be  posit ioned accord ing to  the type of 

test to be run .  Associated with the TEST SELECTOR is a 
group ing of toggle switches and a rotary switch wh ich fur­
ther break down the major tests into specif ic test options. 

Fig. 2. Front panel 
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Operating Controls (See Fig. 2) 

COMPO N ENT TEST SELECTO R 
S witch 

This switch becomes active when the TEST SELECTOR is 
in  the COMPONENT TESTS posit ion .  The switch selects one 
of several auxi l iary tests that are necessary for complete 
test ing of the programmer. 

S EQU E N C E  S witch 
This switch d i rects the test s ignals to various points in the 

programmer c i rcu i try. 

PUSH TO TEST Button 
A push button switch which in it iates each of the compo­

nent tests, result ing in i l l umination of the "OK" LED ind ica­
tor when a satisfactory test result  is achieved. Failure of the 
"OK" ind icator to l ight  s ign ifies an u nsatisfactory test result .  

E LAPSED T I ME Meter 
This meter is a counter which records the programmer's 

trip t ime in  seconds and tenths. It must be manual ly reset 
after complet ion of each test. The accu racy of the timer is 
one digit  ± 0 . 1  second.  

NOTE: When operating the test set  from a 50-Hz 
supply, readings of the ELAPSED TIME meter 
must be multiplied by 1 .2. 

TEST CU R R E N T  Meter 
Th is meter provides d ig ital readout of the magn itude of 

the test current being app l ied to the programmer. 

TEST C U R R E N T  ADJ UST 
This dev ice is a h igh-resolut ion ten-tu rn potentiom­

eter used to vary the TEST CUR RENT appl ied to the 
programmer. 

Output J acks J1 & J 2  
Jack J 1  connects t o  the c i rcuit breaker v ia the c i rcuit  

breaker INTERFACE MODULE A or  8 which is  provided. 
Jack J2 connects to the prog rammer via the eight-foot 
jumper cable p rovided. 

EXTER NAL MO N ITOR-Test Set 
Accu racy 

The test cu rrent values displayed on the TEST CUR RENT 
meter are accu rate to with in  ± three percent of the meter 
read ing .  These l imits are contingent upon a c lean sine-wave 
input voltage to the test set. Wave form d istortion can cause 
add it ional error. 

Shou ld g reater accuracy be des i red , provision is  made for 
connecting external i nstruments via the EXTERNAL MONI­
TOR jac ks on the front panel . 

The EXTERNAL MONITOR jacks may be used to check 
calibrat ion of the i nstrument and to measure trip times of 
less than ten seconds more accurately. See Table 9,  Page 20 
entitled, "HOW TO USE THE EXTERNAL MONITOR." 

How to Remove the Solid- state Programmer for Testing 

MicroVersaTrip® Programmers 
Cat. No. T4VT 

1 .  Push the "PUSH TO TRIP" button on the front of the 
circuit breaker. 

2. Remove the cover protecting the Micro-VersaTrip! 
prog rammer. 

3. Carefu l ly remove the two-pin f lux shifter trip coil 
con nector. 

4. Loosen completely the two captive screws that secure 
the programmer to the sensor package. The programmer 
may now be removed. 

MicroVersaTrip® Programmers 
Cat. No. T9VT 

1 .  Push the "PUSH TO TRIP" button on the front of the 
c i rcu i t  breaker. 

2. Remove the cover protecting the Micro-VersaTripE 
prog rammer. 

3. Depress the locking lever on the side of the program­
mer plug- in base and remove the programmer. 

4. Fol low the i nstructions on the back of the programmer 
to complete removal . 

MicroVersaTrip® Programmers Used 
with Type AKJAKRIAKD Circuit 
Breakers 

Simply remove the prog rammer by gently removing it from 
its pl ug-in base. In some breakers, th is wi l l  requ i re the re­
moval of two mount ing screws; in others, it w i l l  be neces­
sary to depress the locking lever on the side of the 
prog rammer plug-in base. 
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How to Remove the Solid- state Programmer for Testing 

MicroVersaTrip® Programmers Used 
with Small Frame POWER BREAK® 
Circuit Breakers- Frame Size 
2000 Amperes or Less 
(Programmer Types TP4VT20 and 
TP9VT20) 

Breaker Without the Electrical Operator 
Accessory 

1 .  Push the "OFF" button on the front of the ci rcu i t  
breaker. 

2. Remove the fou r top cover screws and remove the 
cover from the breaker. The prog rammer is  now read i ly 
accessible.  

3. To remove the prog rammer, release the cover interlock 
and remove the prog rammer from its plug-in base with a 
gentle rock ing motion. 

Breakers with the Electrical Operator 
Accessory 

1 .  Push the "OF F" B utton on the front of the c i rcu it 
breaker. 

Connecting the Test Set 

Safety Preca utions 

6 

WARN I N G :  BEFORE CONNECTING THE TEST 
SET TO THE BREAKER, ENSURE THAT THE CIR­
CUIT BREAKER IS COMPLETELY DISCON­
NECTED FROM ITS POWER SOURCE. ON 
DRAWOUT EQUIPMENT, RACK THE BREAKER 
TO ITS DISCONNECTED POSITION. VERIFY 
THAT THE BREAKER IS OFF. 

CAUTION: NEVER DISENGAGE THE PRO­

G RAMMER ON A BREAKER THA T IS ENER­
G IZED A ND CARRYING LOAD CURRENT. THIS 

WILL OPEN-CIRCUIT THE CURRENT SENSORS, 
ALLOWING DANGEROUS A ND DAMA GING 
VOLTA G ES TO DEVELOP. SEE FIG. 3. 

2.  Remove the fou r top cover screws and remove the 
cover from the c i rcu i t  breaker. 

3 .  To remove the programmer, release the cover i nterlock 
and remove the prog rammer from its pl ug-in base with a 
gentle rocking  motion. 

MicroVersaTrip® Programmers Used 
with Large Frame POWER BREAK® 
Circuit Breakers- Frame Size 3000 
Amperes or More. (Programmer 
Types TP4VT25; TP4VT30; TP9VT25; 
TP9VT30; TP9VT 40) 

With or Without the Electrical Operator 
Accessory 

1 .  Push "OFF" button. 

2. Remove four screws hold ing the escutcheon cover 
over the programmer. Remove the escutcheon cover. 

3. Remove the fou r remain ing  screws and remove the 
cover from the c i rcu i t  breaker. 

4 .  To remove the programmer, release the cover interlock 
and remove the programmer from its pl ug-in base with a 
gentle rocking motion. 

Connections 

"PROG RAM M E R  ON LY" Test-Mode "1 " 
(See Fig. 4) 

1 .  Remove the p rogrammer from the c i rcu i t  breaker. 

2. Connect the test set to the programmer as fol lows: 

a. For the fou r-function Cat. No.T4VT prog rammer 
housed in a p lastic shel l ,  p lug  the programmer 
d i rectly into the space provided on the front 
panel of the test set. 

b.  For all other program mers, connect one end of the 
eight-foot female (sockets) connector cable to 
the programmer and the other end to connector 
J2 of the test set. 

3. It is not necessary to make any connection to the c i r­
cu i t  breaker for " PROGRAMMER ONLY" test ing .  The F ig .  5 
connection m ust be used if "COMPLETE SYSTEM" tests are 
to be run .  
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Connecting the Test Set 

''•• �!� 

Micro-VersaTrip® T4VT Programmer 
and Sensor Package 

FRONT VIEW 

�=== --
Breaker Harness to 
Current Sensors and 
Magnetic Trip Device 

All Other Micro-VersaTrip ® Programmers 

SIDE VIEW 

Fig. 3. Normal in-service breaker connection 
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T 4VT Prorammers 

Programmers 
+ 

Micro-VersaTrip ®Test Set 

Plug In 
Here 

Fig. 4. Connection for "PROGRAMMER 
ONLY" test 

"COM PLETE SYSTEM" Test-Mode "2" 
(See Fig. 5) 

1. Connect the test set to the program mer as described in  
Step 2 of  Mode "1" ("PROGRAMMER ONLY" Test) 
discussed p reviously. 

2. Connect the test set to the c i rcu it breaker as fol lows: 

a. For c i rcu i t  breakers ut i l iz ing the four-function Cat. 
No. T4VT programmer, p lug Micro-VersaTri p® TEST 
SET I N TERFACE MODULE B i nto the sensor pack­
age. Make s u re to p lug the two-pin f lux-shifter 
trip coil connector i nto the i nterface mod ule. 
T ighten the two captive retai n ing screws and p lug 
the i nterface modu le  cable connector into test set 
connector J1. 

Circuit 
Breaker 

All Other 
Micro-VersaTrip@l 
Programmers 

Micro-VersaTrip ®  Trip Test Set 

bb6C1 
Micro-VersaTrip® 
T4VT Programmer 

+ 
Plug In  
Here 

Fig. 5. Connection for "COMPLETE 
SYSTEM" Test 

b. For all oth er circuit  breakers, p lug Micro-VersaTrip® 
TEST SET I NTERFACE MODULE A into the circuit  
b reaker base p late. Connect the cable from the i n­
terface modu le  to test set connector J1. 

NOTE: If the circuit breaker has a cover interlock 

mechanism such as in Power-Break® circuit 

breakers, it will be necessary to install the circuit 

breaker cover to close the breaker. This means 

that the connector cable from the interface mod­
ule must be routed through the programmer win­

dow in the cover before the cover is applied. 
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Preliminary Test Procedure 

The following procedure should be followed before start­
ing functional tests. 

1. Position the test set controls as follows: 

a. TRIP BREAKER-PROGRAMMER ONLY Switch: as 
desired. 

b. PROGRAMMER TYPE Switch-Position per pro­
grammer type (A or B). 

c. PROGRAMMER CURRENT SETTING-Must match 
the programmer current se.tting. 

Functional Tests 

d. TEST SELECTOR-Long Time/Short Time. 

e. TEST CURRENT ADJUST -Completely counter­
clockwise. 

2. Record the "IN SERVICE" settings of the programmer 
so that these set points can be restored upon completion of 
testing. See page 22. 

3. Connect the test set power cord to the 105-125-Vac 
power source. 

4. Turn power switch "ON". 

NOTE: In using the test set, it is never necessary to calculate test current values. If the test 
set and programmer controls are set as described for each of the functional tests on the 
following pages, the TES T C URRENT value will correspond to programmer face plate 
values. (e.g. the meter will read 1 .50 for a SHORT TIME PICKUP of 1.5C or for an 

INS TAN TA NE O US PIC KUP of 1 .5X etc.) 

LONG TIME PICKU P  Test 

Purpose 

Verify that pickup occurs within tolerance. Each program­
mer is equipped with a convenient LED LONG TIME PICKUP 
light permitting a straight forward visual means of determin­
ing when the LONG TIME PICKUP point is reached. 

Test Procedure 

1. Programmer Settings: 

LONG TIME PICKUP (if present)-1.1C 

2. Position Test Set Controls: 

PROGRAMMER CURRENT SETTING-Must match the 
programmer's CURRENT SETTING 

TEST SELECTOR-Long Time 

3. TEST CURRENT -Preset a TEST CURRENT of 0.95 

4. Push START 

Table 1-Long Time Pickup 

Long Time Pickup Settings Test Current Limits 
o.ac· 0.70-0.91 
0.9C* 0.79-1.02 
1.0C* 0.87-1.13 
1.1C 0.96-1.25 

•These values applicable only to programmers with the adjustable LONG 
TIME PICKUP option. 

5. Slowly increase the TEST CURRENT, carefully observ­
ing the LONG TIME PICKUP light on the programmer. The 
light will indicate when the pickup point is reached. 

6. Read the TEST CURRENT value at which pickup oc­
curs and compare with the acceptable limits of Table 1 (1.1 C 
setting). 

7. lf'the programmer is equipped with an adjustable 
LONG TIME PICKUP, repeat the above test at O.BC, 0.9C and 
1.0C. 

IF TEST RESULTS DO NOT CONFORM, SEE PAGE 21 
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LO NG T I ME DELAY Test 

Purpose 
Verify that the L T characteristic conforms to its u pper and 

lower band l i m its. I t  is recommended that measurements be 
taken at th ree d ifferent values of TEST CURRENT. 

Test Procedure 
1. Programmer Sett ings:  

SHORT TIME PICKUP (if present)-9C. 

2. Posit ion Test Set Controls: 

PROGRAMMER CURRENT S ETTING-Must match the 
programmer's CURRENT SETTING. 

TEST SELECTOR-Long Time. 

TEST C U R RENT -From Table 2 (using proper Table 2A 
or 28) ,  select th ree test current values. Preset the fi rst 
value. 

NOTE: These values must be below the program­
mer's SHORT TIME PICKUP setting, otherwise, a 
premature trip signal will be received from that 
function.  

3. Reset t imer and push R ESET button .  

4 .  Push START. Al low test to run u nt i l  t r ip  occurs. The 
trip t ime should conform to Table 2 l i m its. For 50-Hz opera­
t ion, m u lt iply t imer read ings by 1 .2. 

5. Repeat the above test at two other TEST CURRENT 
val ues.  

6. If the programmer is equ i pped with adjustable LONG 
TIME DELAY bands, repeat the above test series on the 
other delay bands (Table 28) . 

Table 2A-T4VT and TP4VT { Fo u r­
function)  Programmers with Fixed 
{Non-adj u stable)  Delay Band 

Trip-Time 

Test Limits (In Seconds) 

Current Min Max 

1.50 209.7 353.7 
2.00 117.6 198.2 
3.00 51.8 87.3 
4.00 29.0 48.8 
5.00 18.3 30.8 
6.00 12.7 21.4 
7.00 9.3 15.7 
8.00 7.1 12.0 

Table 2 B -Programmers with Adj u st­
able Long Time Delay Bands 

Programmer Trip-Time 

"Long Time Limits (In Seconds*) 

Delay" Test 
Setting Current Min Max 

1.50 37.3 62.7 
2.00 20.9 35.3 
3.00 9.2 15.6 

1 4.00 5.1 8.8 
5.00 3.3 5.5 
6.00 2.3 3.9 
7.00 1.7 2.8 
8.00 1.3 2.2 
1.50 74.9 126.0 
2.00 41.9 70.7 
3.00 18.6 31.2 

2 4.00 10.4 17.5 
5.00 6.6 11.1 
6.00 4.6 7.7 
7.00 3.4 5.6 
8.00 2.6 4.3 
1.50 150.4 253.4 
2.00 84.3 141.9 
3.00 37.2 62.6 

3 4.00 20.8 35.1 
5.00 13.2 22.2 
6.00 9.1 15.4 
7.00 6.7 11.3 
8.00 5.1 8.7 
1.50 314.9 530.4 
2.00 176.5 297.2 
3.00 77.7 131.0 

4 4.00 43.5 73.3 
5.00 27.4 46.2 
6.00 19.1 32.1 
7.00 14.0 23.6 
8.00 10.7 18.1 

·Reflecting the ±3% test set accuracy, all test limits are extended beyond the 
published band limits of the time-current curves. During testing, the test cur­
rent should be monitored and readjusted if necessary. 

IF TEST RESULTS DO NOT CONFORM, SEE PAGE 21 
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S H O RT T I ME D E LAY Tests 

Purpose 

To test the ST delay functions. There are two possible ST 
delay tests. Test No. 1 ,  for fu l l -function programmers, 
checks the three fixed-time delay bands (MIN ,  I NT,. MAX) .  
Test No. 2 checks the Short Time l2t functions when present 
(standard for four function T4VT and TP4VT programmers; 
optional for al l other programmers) . It shou ld be noted that 
the accu racy of the test sets in SECONDS is ± the last d ig i t  
( ± 0.1 second) .  If a more accu rate read ing is desi red , the 

EXTERNAL MONITOR jacks may be used to determi ne the 
exact programmer trip time. See page 20. 

Before beginni ng this test, it  is necessary to determine 
whether the p rog rammer being tested is equ ipped with 
ZON E SELECTIVE INTERLOCKING. This can be determi ned 
by noting whether there is a Z suff ix i n  th e programmer cat­
alog number. Another method is to connect the prog rammer 
to the test set and tu rn the TEST SE LECTOR to the LONG 
TIME/SHO RT TIME-ZONE INTERLOCKED position. If the 
"ZONE INTERLOCKED" l ight  is l i t, the function is p resent. 

Test Procedure 

TEST N0.1-TESTING THE SHORT TIME DELAY­

FIXED TIME DELAY BANDS (NOT APPLICABLE TO FOUR· 

FUNCTION T4VT AND TP4VT PROGRAMMERS). 

1 .  Prog rammer Setti ngs:  

CURRENT SETTING-1 .0 

SHORT TIME PICKUP- 1 .5C 

SHORT TIME Ft Switch ( i f  present)-"OUT" 

2. Position Test Set Controls:  

PROGRAMMER CURRENT SETTING- 1 .0 

TEST SELECTOR-LONG TIME/SHORT TIME-Stan­
dard 

3. TEST CURRENT -Preset a value of 3.00 

4. Reset timer and push R ESET button . 

5. Push START -A TRIP l ight  must be obtai ned .  Observe 
tri p time. 

NOTE: It is important to observe that the time 
delay will be dependent on whether or not the 
programmer being tested is equipped with ZONE 
SELECTIVE INTERLOCKING. It is, therefore, im­
portant to select the proper Table (3A or 38). 

Test al l  th ree delay bands (MIN, I NT. MAX) .  For 50-Hz op­
eration, multi ply the timer read ing by 1 .2 .  

6. If t h e  p rogrammer is equ i pped with t h e  ZONE I NTER­
LOCKED Option, continue by test ing as follows: 

a. Position the TEST SELECTOR in the SHORT TIME ­
ZONE INTERLOCKED position. The test set SHORT 
TIME-ZON E  INTERLOCKED l ight  must come on. 

b.  Repeat Steps 3 through 5. 

1 0  

TEST NO.2-TESTING THE SHORT TIME Ft FUNCTION 

(IF PRESENT) (STANDARD FOR FOUR-FUNCTION T4VT 

AND TP4VT PROGRAMMERS). 

1 .  Prog rammer Settings: 

CURRENT SETTING- 1 .0 

SHORT TIME PICKUP-1 .5C 

SHORT TIME Ft Swi tch ( i f  present)-" I N "  

2. Position Test Set Controls: 

Same as Test No. 1 

3. TEST CURRENT -Preset one of the TEST CURRENT 
values shown in Table 3C. 

4. Reset the timer and push the RESET button .  

5. Push START. Observe tr ip time. 

a. Repeat usi ng the other TEST CURRENT values in 
Table 3C. 

6. The fol lowing note is applicable only to ful l-function 
MicroVersaTrip® programmers. 

NOTE: To avoid confusion, the TEST CURRENT 
is limited to the values in Table 3C. If it is desired 
to test at higher levels, it should be noted that 
the f2t curve is valid only to the point where the 
l2t curve intersects the ST fixed delay bands. At  
this point, the fixed curves take precedence. 
Note also that if the programmer is a ZONE SE­
LECTIVE INTERLOCK model, the ST delay will al­
ways be "MIN" (regardless of the programmer 
S T  delay setting) until a zone interlock signal is 

received at which time, the delay band becomes 
the programmer ST delay setting. This will shift 

the intersect point of the f2t and fixed delay 
curves. 
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SHORT T I ME D E LAY Tests ( Cont'd ) 

Test No. 1:  Short Time Delay- Fixed Delay Bands 

Table 3A- Programmers 
without ZONE SELECTIVE 
I NTERLOCK Option* 

Test Selector Setting: Short Time Standard 

Delay Band (Seconds) 

Min l nt Max 

0.100 0.220 0.360 
to to to 

0.170 0.300 0.470 
"Use Table 3C for all Four-function T4VT and TP4VT 
programmers with a Short Time function. 

Table 38- Programmers Equipped 
with ZONE SELECTIVE 
I NTERLOCK Option 

Test Selector Setting 

Short Time Short Time 
Standard Zone I nterlocked 

Delay Band Delay Band 
(Seconds) (Seconds) 

Min.  Int.  Max. Min. I nt. Max. 

0.100 0.100 0.100 0.100 0.220 0.360 
to to to to to to 

0.170 0.170 0.170 0.170 0.300 0.470 

Test No. 2: Short Time Delay- Ft Option 

Table 3C-Short Time- Ft Option 

Programmer Short Test Band Limits 
Time Pickup Setting Current (Seconds**) 

2.00 3.39-5.72 
1.5C 3.00 1.50-2.54 

5.00 0.542-0.917 
**Band limits have been expanded slightly to allow for test set accuracy. 

IF TEST RESULTS DO NOT CONFORM, SEE PAGE 21 
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SHORT TI ME PICKU P  Test 

Purpose 
Verify that p i ckup occu rs within tolerance. This requ i res 

two tests at any selected p ickup setting : 

1 .  Test for NO PICKUP at the lower tolerance l imit.  

2 .  Test for PICKUP at the u pper tolerance l imit. 

Test Procedure 

NO PICKUP 

1 .  Programmer settings:  

LONG TIME DELAY ( if  p resent)-4 

SHORT TIME DELAY(if present)-Min. 

SHORT TIME Ft ( if  present)-Out 

2 .  Position Test Set Controls :  

PROGRAMMER CURRENT SETTING-Must match the 
programmer's CURRENT SETTING. 

TEST SELECTOR-Short Time 

3. TEST CURRENT -Preset the lower l imi t  (NO PICKUP) 
test cu rrent from Table 4. 

4 .  Reset timer and R ESET button. 

5. Push START. A l low the test to continue for the test 
d uration shown in Table 4, then d iscontinue by push ing the 
R ESET button. A trip signal must not be obtained du ring the 
indicated test d u ration. 

Table 4-Short Time Pickup 
Lower Limit-No Pickup 

Test Duration* 
Programmer MUST NOT Trip 

ST Pickup Test In LESS Than 
Setting Current (Seconds) 

1.5C 1 .31  1 5  

2.C 1 .75 8 

2.5C 2.18 6 

3C 2.62 4 

4C 3.49 3 

sc 4.37 2 

7C 6. 1 1  1 

9C 7.86 0.6 

PICKUP 

1 .  Prog rammer Settings-Same as NO PICKUP. 

2. Position Test Set Controls-Same as NO PICKUP. 

3. TEST CURRENT: Preset the upper l imit (PICKUP) test 
cu rrent from Table 4 .  

4 .  Reset timer and R ESET button. 

5. Push START. The tri p time must be less than the time 
shown in Table 4. For 50-Hz operation, mult ip ly t imer read­
ings by 1 .2. 

ACTUAL PICKUP VALUE (IF DESIRED) 

Starting at the lower tolerance l imit (Table  4) ,  test incre­
mental increases in TEST CURRENT unti l a trip occu rs in 
less than the time shown in Table 4 .  Push the PRESET CUR­
RENT button; read the actual p ickup val ue. 

Because there can be considerable time delay after 
p i ckup before the prog rammer wi l l  actual ly  generate a trip 
signal , a "RUN UP" test is not recommended. 

Upper Limit-Must Pickup 

Criterion* 
M UST Trip 

Test In LESS Than 
Current (Seconds) 

1.70 1 5  

2.27 8 

2.83 6 

3.40 4 

4 .53 3 

5.67 2 

7.93 1 

1 0.20 0.6 

•The trip-time figures shown do not attempt to define the acceptable short-time delay band, but are merely intended to 
determine whether the trip signal is coming from the ST or the L T elements. 

IF TEST RESULTS DO NOT CONFORM, SEE PAGE 21 
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I N STANTA N EOUS P I CKU P Test-Standard 

Purpose 
Verify that p ickup occurs within tolerance. This requ i res two 
tests at any selected p icku p setting : 

1 .  Test for NO PICKUP at the lower tolerance l imit. 

2. Test for PICKUP at the u pper tolerance l imit. 

Test Procedure 

NO PICKUP 

1 .  Position Test Set Controls: 
TEST SELECTOR-INSTANTAN EOUS, STANDARD 
COMPON ENT TEST SELECTOR-Ful ly  Counter­
clockwise. 
PROGRAMMER TYPE-set on: 

TYPE A for: T4VT, TP4VT20, TP4VT25, T9VT, 
TP9VT20, TP9VT25, TAVT20, TVT20 

TYPE 8 for: TP4VT30, TP9VT30, TP9VT40, TAVT32,, 
TVT32, TAVT40, TVT40 

Or determine by running CONVERTER CHECK. 

2. TEST CURRENT: Preset the lower l imit (NO PICKUP) 
test cu rrent from Table SA. 

3. Reset timer and R ESET button. 

4. Push START. The unit must not trip.  

Table SA- I nstanta neous Pickup 
(Sta ndard) 

Programmer Test Current 

Instantaneous 
Pickup Lower Limit Upper Limit 
Setting (No Pickup) (Pickup) 

1 .5X 1 .3 1  1 .70 

2X 1 .75 2.27 

2.5X 2.1 8 2.83 

3X 2 .62 3.40 

4X 3.49 4.53 

5X 4.37 5.67 

6X 5.?.4 6.80 

7X 6 . 1 1 7.93 

8X 6.98 9.06 

9X 7.86 1 0. 20 

1 0X 8.73 1 1 .33 

PICKUP 

1 .  Position Test Set Controls: Same as NO PICKUP. 

2 .  TEST CURRENT: Preset the u pper limit test current 
from Table SA. 

3. Reset timer and R ESET button. 

4. Push START. The unit must trip .  

ACTUAL PICKUP VALUE (IF DESIRED) 

Starting at the lower tolerance l imit (Table SA) very slowly 
increase the TEST CURRENT unti l a trip occu rs. Push the 
PRESET CURRENT button and read the actual p ickup value. 

Trip Time 

To properly test the STANDARD INSTANTANEOUS circuit 
over its full range of 1 0X and to keep power d issipation 
within the p rogrammer at a safe level , a half-sine of current 
is injected approximately every 200 mil l i seconds (the actual 
programmer tr ip time therefore is less than %cycle at the 
upper test l i mit of Table 5A). The timer, however, will run 
continuously d u ring the interval and consequently will indi­
cate a time rangi ng from p ractically noth ing to 0.3 second 
(200 msec ± 1 d ig it of timer). 

The test signal used in th is test wi l l  not initiate a trip sig­
nal from the LONG TIME or SHORT-TIME functions. 

IF TEST RESULTS DO NOT CONFORM, SEE PAGE 21 

1 3  www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



I N STANTA N EOUS P I CKU P Test-High Level 

Purpose 
Verify that p ickup occu rs within tolerance. This requi res 

two tests at any selected p ickup setting : 

1. Test for NO PICKUP at the lower tolerance l imit. 

2. Test for PICKUP at the u pper tolerance l imit 

Test Procedure 

NO PICKUP 

1 .  Position Test Set Controls: 

TEST SELECTOR-INSTANTANEOUS, H IGH LEVEL 
(The HIGH LEVEL l ight  must l ight i f  the function is 
present. )  

2 .  TEST CURRENT: Preset the lower l imit. (NO PICKUP) 
test current from Tabl e  58.  

3 .  Reset timer and R ESET button. 

4. Push START. The unit must not trip .  

5. Repeat for each o f  t h e  s i x  positions of the H IGH LEVEL 
rotary switch .  

Table 58-Insta nta neous Pickup­
High Level O ption 

Programmer Test Current 

High .Range 
Instantaneous Lower Limit Upper Limit 

Setting (No Pickup) (Pickup) 

0.4H 0.330 0.474 

0.6H 0.495 0.711 

0.8H 0.660 0.948 

1 .0H 0.825 1 .1 85 

PICKUP 

1 .  Position Test Set Controls:  Same as NO PICKUP. 

2. TEST CURRENT: Preset the u pper l imit test current 
from Table 58.  

3 .  Reset timer and R ESET button. 

4. Push START. The unit must tr ip immediately as ind i­
cated by l i ttle or no d iscernib le timer movement. 

5. Repeat for each of the six positions of the H IGH LEVEL 
rotary switch .  

ACTUAL PICKUP VALUE (IF DESIRED) 

Starting at the lower tolerance l imit (Table 58) ,  very slowly 
increase the TEST CURRENT until a trip occurs. Push the 
PRESET CURRENT button, read the actual p ickup val ue. 

IF TEST RESULTS DO NOT CONFORM, SEE PAGE 21 

1 4  www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



G ROU N D  FAU LT P I CKU P Test 

Purpose 

Verify that p ickup occurs within tolerance. This requ ires 
two tests at any selected p ickup setting : 

1 .  Test for NO PICKUP at the lower tolerance limit .  

2. Test for PICKUP at the u pper tolerance l imit. 

Test Procedure 

NO PICKUP 

1 .  Position Test Set Contro ls :  

TEST SELECTOR-GROUND FAULT 

PROGRAMMER TYPE-Set on! : 

TYPE A for: T4VT, TP4VT20, TP4VT25, T9VT, 
TP9VT20, TP9VT25, TAVT20 

TYPE B for: TP4VT30, TP9VT30, TP9VT40, TAVT32, 
TAVT40 

Or determine by running CONVERTER CHECK. 

2. TEST CURRENT:  Preset the lower l im i t  (NO PICKUP) 
test current from Table 6. 

3 .  Reset ti mer and R ESET button. 

4. Push START. The unit shou ld not trip. 

Discontinue the test after three seconds by push ing the 
RESET button. 

Table 6-Gro u nd Fa ult  Pickup 
Test Current 

Programmer Lower Upper 
GF Pickup Limit Limit 

Setting (No Pickup) (Pickup) 

0. 20X 0.1 75 0.227 

0. 22X 0.192 0.249 

0.24X 0 .21 0 0.272 

0.25X 0.2 1 8  0.283 

0 . 26X 0.227 0.295 

0 . 28X 0.244 0.31 7 

0.30X 0 . 262 0.340 

0 .34X 0.297 0.385 

0.35X 0.306 0.397 

0.37X 0.323 0.41 9 

0.40X 0.349 0.453 

0.45X 0.393 0.5 1 0 

0 . 50X 0.437 0.567 

0.60X 0.524 0.680 

PICKUP 

1 .  Posit ion Test Set Controls-Same as NO PICKUP. 

2. TEST CURRENT: Preset the upper l imit (PICKUP) test 
current from Table 6 .  

3 .  Reset ti mer and RESET button. 

4. Push START. The unit m ust trip in less than three sec­
onds as ind icated by the ti mer. 

ACTUAL PICKUP VALUE (IF DESIRED) 

Starting at the lower tolerance limit (Table 6), test incre­
mental increases in test c urrent unt i l  a trip occurs in less 
than three seconds as indicated by the t imer. Push the PRE­
SET CURRENT button and read the actual p ickup val ue. 

IF TEST RESULTS DO NOT CONFORM, SEE PAGE 21 
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GROUND FAU LT DE LAY Test 

Purpose 
To provide an approximate indication that time delay oc­

curs within the time band selected. Because of the small 
t ime magnitudes involved (often tenths of a second), the 
timer's right digit provides only a rough approximation of 
the actual trip time. If a more accurate reading is desired, 
the EXTERNAL MONITOR jacks may be used. See page 20. 

Description 

The GROUND FAULT (GF) DELAY curve is a composite 
curve consisting of an Ft portion at the lower current values, 
followed by fixed (MIN, INT, MAX) time delay bands at 
h igher current levels. Testing is accompl ished in two sepa­
rate tests. 

To provide protection against arcing ground faults, the 
Micro-VersaTrip® programmer is equipped with a GF mem­
ory. I t  is important, therefore, in running these delay tests to 
al low a minimum of five seconds "off time" between each 
individual energization of the programmer to a l low the 
memory to completely reset; otherwise, the time delay wi l l  
be low. 

Before tests begin, it is necessary to determine whether 
the programmer under test is equipped with ZONE SELEC­
TIVE INTERLOCKING. This can be determined by noting 
whether there is a Z suff ix in the catalog number on the 
programmer face plate. Another method is to connect the 
programmer to the test set and turn the TEST SELECTOR to 
the GROUND FAULT -ZONE INTERLOCKED position. If the 
ZONE I NTERLOCKED l ight is l i t, the function is present. 

Test Procedure 

TEST N0.1-I2t CURVE 

1 .  Set the programmer GF pickup setting to 0 .2X. 

2. Position Test Set controls: 

PROGRAMMER TYPE-Set on: 

TYPE A for: T4VT, TP4VT20, TP4VT25, T9VT, 
TP9VT20, TP9VT25, TAVT20 

TYPE B for: TP4VT30, TP9VT30, TP9VT40, TAVT32, 
TAVT40 

Or determine by running CONVERTER CHECK 

TEST SELECTOR-GROUND FAULT, STANDARD po­
sition. 

3. TEST CURRENT -Preset one of the test current values 
shown in Table ?A. 

4. Reset timer and push R ESET button. 

5. Push START -A trip light must be obtained . Observe 
trip time. For 50-Hz operation, multiply the timer read ing 
by 1.2. 

6. Al low five seconds "off-time" for the GF memory to 
reset. 

7. Repeat using the other test current values in Table ?A, 
allowing five seconds "off-time" between tests. 

1 6  

TEST NO.2-FIXED TIME DELAY 

1 .  Set the programmer GF pickup setting to 0.2X. 

2 .  Position Test Set controls-Same as Test No. 1 .  

3. TEST CURRENT - Preset a reading of 1 .000. 

4. Reset timer and push R ESET button. 

5. Push START. A trip l ight must be obtained. Observe 
trip time. 

NOTE: It is importan t  to observe that the time 
delay will be dependent on whether or not the 
programmer being tested is equipped with ZONE 
SELECTIVE INTERLOCKING. Select the proper 

Table (78 or 7C). 

Repeat Steps 4 and 5 for each GF D ELAY (MIN, I NT. MAX) ,  
al lowing five seconds "off-time" between tests for the GF 
memory to reset. 

6. If the programmer is equipped with the ZONE SELEC­
TIVE INTERLOCK option, continue by testing as fol lows: 

a. Position the TEST SELECTOR in the GF ZONE IN­
TERLOCKED position. 

b. Repeat Steps 4 and 5 for each GF DELAY (MIN, I NT. 
MAX). 
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G ROU N D  FAU LT D E LAY Tests (Cont'd) 

Test N o. 1: G round Fault Delay-12t Portion of C u rve 

Table 7 A- Ft Cu rve 
Programmer 

Ground Fault Test Time Delay 
Pickup SeHing Current Seconds* 

0.250 0.94-1.70 

0.2X 0.300 0.67-1.17 
0.400 0.38-0.64 

*Allow at least five seconds between each individual test to allow the pro­
grammer GF memory to completely reset, or the time delay will be low. 

Test N o. 2: G round Fault Delay-Fixed Delay Bands 

Ta ble 78- Programmers with 
ZO N E  S E L ECTI VE INTERLOCK 
Option 

Table 7C-Programmers without 
ZON E  S E LECTIVE I NTERLOCK 
Option 

Test Selector SeHing Test Selector SeHing: Ground Fault Standard 

Ground Fault Ground Fault Delay Band Seconds* 
Standard Zone Interlocked Min lnt Max 

Delay Band Delay Band 
Seconds* Seconds* 

0.100 0.220 0.360 

to to to 
Min lnt Max Min lnt Max 0.170 0.300 0.470 

0.100 0.100 0.100 

to to to 
0.100 0.220 

to to 
0.360 

to 
*Allow at least five seconds between each individual test to allow the pro­
grammer GF memory to completely reset or the time delay will be low. 

0.170 0.170 0.170 0.170 0.300 0.470 

*Allow at least five seconds between each individual test to allow the pro­
grammer GF memory to completely reset or the time delay will be low. 

NOTE: For 50-Hz operation, multiply the timer reading by 1.2 

G R O U N D  FAULT Continuity Test 
To test for continuity between the connector and the GROUND FAULT module, check 

the continuity with an ohmmeter between the points shown in the figure below. There must 
be continuity between these points. If there is no continuity, do not put the programmer in 
service. 

There Must Be 
)--+---- Continuity ---Mn 

Jt---Between These --""""::::1 
Points 

T4VT Programmer 
Bottom View 

IF TEST RESULTS DO NOT CONFORM, SEE PAGE 21 

c 
0 
CJ 
c 
c 
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CONVE RTER CH ECK Test 

Purpose 
To check the accuracy of the cu rrent to voltage converter. 

Test Procedure 

1. Position Test Set Controls: 

TEST SELECTOR-CONVERTER CHECK toggle 
switch in "SET 15.00" positiofl. 

EXTERNAL MON ITOR Jacks-Make sure nothing is 
connected across these jacks. 

Ta ble 8 

Programmer 
Type Test Current Range 

A 4.90-5.10 

8 2.45-2.56 

2. TEST CURRENT:-Adjust for 15.00. 
3. F l i p  CONVERTER CHECK toggle switch to the "READ" 

position and compare the TEST CURRENT reading to the 
acceptable range shown in Tabl e  8. 

IF TEST RESULTS DO NOT CONFORM, SEE PAGE 21 
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Component Tests 

ZO N E  I NTERLOCK TRA N S MIT Tests 

Purpose 

To test abi l ity of the programmer to transmit  a ZONE SE­
LECTIVE INTERLOCK command.  Two tests are requ i red to 
test the SHORT T IME and GROUND FAULT INTERLOCK 
functions. These tests apply only to programmers equ i pped 
with the ZONE SELECTIVE INTER LOCK option. Th is can be 
determined by noti ng whether there is a Z suffix in the cata­
log n u m ber on the programmer face p late. Another method 
is to connect the programmer to the test set and turn the 
TEST SE LECTOR (not the COMPON ENT TEST SELECTOR) 
to the appropriate SHORT TIME or GROUND FAULT ZON E  
INTER LOCKED posit ion . If t h e  ZONE INTE RLOCKED l ight i s  
l i t ,  the function is present. 

Test No. 1 -Short Time Transmit Test 

1 .  Prog rammer Sett ings: 

SHORT TIME l2t ( i f  present)-OUT 

SHORT TIME DELAY-MIN 

SHORT TIME PICKUP-1 .5C 

2. Posit ion Test Set Controls: 

PROGRAMMER CURRENT SETTING- m ust match the 
programmer's CU RENT SETTING. 

TEST SELECTOR-Component Tests. 

COMPONENT TEST SELECTOR-Short T i me. 

TEST CURRENT ADJUST -Zero (fu l l y  cou nter­
clockwise). 

3 .  Push the PUSH TO TEST button and hold it depressed . 
I ncrease the TEST CU RRENT to the poi nt where a tr ip signal 
is received (occurs at the SHORT TIME pickup sett ing) .  Re­
lease the push button. 

4. Rotate ( i ncrease) the TEST CURRENT ADJUST control 
one ful l turn c lockwise. 

5 .  Push the PUSH TO TEST button and hold it depressed . 
The O K  l ight  must come on. The TRIP l ight  wi l l  also come 
on. 

Test No. 2-Ground Fault Transmit Test 

1 .  Posit ion Test Set Controls: 

TEST SELECTOR-Component Tests 

COMPONENT TEST SELECTOR-Ground Fau lt .  

2 .  Push the PUSH TO TEST button and hold it depressed . 
The OK l ight  must come on. The trip l ight  w i l l  also come on. 

O P E N  D I O D E  Test 

Purpose 

To test the i ntegrity of d iodes that make up the i n put 
bridge c ircu i try. 

Procedure 

1 .  Posit ion Test Set Controls: 

TEST SELECTOR-Component Tests 

COMPON ENT TEST SELECTOR-Open Diodes 

SEQU ENCE Switch-A 

2. For T4VT programmers, con nect for Mode 2 test i ng 
(page 7 ) ,  or the result w i l l  be erroneous. 

3 .  Push the PUSH TO TEST button. The OK l ight  must 
l ight. The absence of an OK l ight  is an ind ication that the 
d iode is open or has an abnormally h igh  series resistance. 

4. Repeat for each position of the Sequence Switch.  The 
PUSH TO TEST b utton must be released between tests or an 
erroneous i n di cation may resu lt. 

SHORTED D I O D E  Test 

Purpose 

To test the i ntegrity of d iodes that make up the i nput 
bridge circu itry. 

1 .  Posit ion Test Set Controls: 

TEST SELECTOR-Component Tests 

COMPONENT TEST SELECTOR-Shorted Diodes 

SEQU ENCE SWITCH-A 

2. For T4VT programmers, connect for Mode 2 test i ng 
(page 7 ) or the result w i l l  be erroneous. 

3. Push the PUSH TO TEST button. The OK l ight must 
l ig ht. Absence of an OK l ight  i s  an ind ication that the diode 
is shorted or has a h igh  leakage current .  

4 .  Repeat for each posit ion of the Sequence Switch.  The 
PUSH TO TEST b utton must be released between tests or an 
erroneous ind ication may resu lt .  

S E N SO R  CO NTI N U ITY Test 

Purpose 
Check continu i ty of the c ircu i t  breaker current sensors. 

NOTE 1 .  The test set does not measure accuracy 
of the current sensors. This can be established 

only by testing the complete system, in conjunc­
tion with the breaker, using a commercially avail­
able high-current/low-voltage ac test set. 

N OTE 2. The test set is not for use in testing the 

equipment-mounted neutral sensor employed 
with trip devices equipped with a ground fault 
trip element for three-phase, four-wire applica­
tions. This neutral sensor is excluded from the 
scope of the circuit breaker/trip device test pro­

cedures, and instead should be treated as an in­

tegral part of the maintenance and testing 

activity associated with the switchgear equip­
ment. 
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Procedure 
1 .  Position Test Set Controls: 

TEST SELECTOR-Components Tests. 

COMPONENT TEST SELECTOR-Sensor Continuity 

SEQUENCE SWITCH-A 

Connect for Mode 2 testing (see Page 7 ). 

2. Ensure all power is removed from the circuit breaker 
and that the Micro-VersaTrip® Test Set interface module is 
connected between the circuit breaker and test set. 

LEVEL INSTANTANEOUS function is present 
(see Page 14 ). 

Fault Trip Annunciators 
As an optional accessory, programmers may be equipped 

with, pop-out type, fault trip annunciators. 

3. Push the PUSH-TO-TEST button. The OK light must 
light while the PUSH-TO-TEST button is depressed. Absence 
of the OK light indicates a high resistance or open circuit in 
the CT or wiring harness. The PUSH-TO-TEST button must 
be released between tests. 

In operation, these annunciators pop out each time their 
respective trip element delivers a trip signal. If a program­
mer trips on L T overload, only that indicator is activated. For 
short circuits, a single indicator serves both the ST and 
INST elements and is activated by either. The GF indicator 
responds only to a ground fault trip. 

When testing programmers so equipped, the trip annun­
ciators are functioning properly if they are activated each 
time their respective trip element trips. 

Important Note- There will be no OK light on se­
quence positions: F, G, H unless the HIGH 

Table 9-How to Use the "External Monitor" 

Test Set Settings 

Pro- Pro· 
grammer gram mer Output ( ± 3%) 

Test Current Type Per Unit (1.00) 
Selector Setting Switch Test Current 

1.0 1.241 Vdc 
0.95 1.170 Vdc Valid only 

1. LONG TIME/ 
0.90 1.100 Vdc 

SHORT TIME 
with PRE-

0.85 1.029 Vdc SET CUR-
Standard and -

Zone Inter-
0.80 0.958 Vdc RENT 
0.70 0.817 Vdc 

locked 
button de-

0.60 0.676 Vdc pressed. 
0.50 0.534 Vdc 

2. INSTAN-
A 

0.283V PEAK 
TANEOUS 0.566V PEAK 
a. Standard 

B 
(See Comments) 

b. High Level NO OUTPUT 

3. GROUND A 0.200V rms 
FAULT B 0.400V rms 

4. CONVERTER 
CHECK 

5. COMPONENT 
TESTS 
a. Short Time 

Zone 
Transmit 

or 
Ground Fault 
Zone 
Transmit 

b. Open Diodes 

c. Short Diodes 

d. Sensor 
Continuity 

20 

Waveform 
(For Reference 

Only) 

PRESET DC output T CURRENT as shown 
actuated. 

START button � 
activated. DC output 

(Test Running) a"hown 

___;t:::;t 
Half sine wave 

NO OUTPUT 

� T1 � Sine wave 

�time = T -t 

time-
delay 1 R 

tfl = 0.03 ± 0.01 sec 

DC voltage, DC voltmeter 
input resistance must be 
greater than 10 megs. 

I �pprox __j_ 2.8 Vdc 
0.85 V or less 

T 

Must be less than 4V peak. 

rYYYYl 
120Hz 

Indeterminate waveform 
must be less than 4V peak. 

Jv, Must be less 
than 4 Vdc 

Comments 

Note that the values shown in the OUTPUT COLUMN 
apply only with the PRESET CURRENT control de-
pressed. 

SHORT TIME ---{ ttme delay r--
DELAY 

Start Tnp 

Waveform is a half sine with a rep. rate of approxi-
mately one pulse every 200 milliseconds. OUTPUT ap-
plies with the proper programmer (Type A or B) 
connected. 

This function uses the same circuit as the LONG 
TIME/SHORT TIME. When the L T/ST is calibrated, the 
HIGH LEVEL INSTANTANEOUS is also calibrated. 

A programmer must be connected to the Test Set to 
obtain TEST CURRENT. Any Micro-VersaTrip" pro-
gram mer with the GF function may be used (either 
Type A or B). 

Output depends on programmer type. For Type A 
programmers, the output should be approx. 
0.500 Vdc; for Type B, 0.250 Vdc at a meter setting of 
15.00 (values for reference only). A programmer 
must be connected to the Test Set. 

Applicable only when the ZONE INTERLOCK function 
is present in the programmer. The waveform applies 
during a trip condition. 

A programmer must be connected. For T4VT pro-
grammers, a Mode "2" connection must be made. (See 
Page 7). 

A programmer must be connected, for T4VT program-
mers, a Mode' 2 connection must be made. (See Page 
7). 

DC resistance of current sensor and wiring - R5 • 

R5 909Vs Requires a Mode "2" 
(±10%) = connection. 

14.4-Vs (See Page 1) 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



If Test Results Do Not Conform 

• Carefu l ly review the test instructions to see that the 
p roper p roced u re is bei ng fo l lowed . 

• Check al l setti ngs on the prog rammer u n it. 

• Is the test set TRIP BREAKER-PROGRAMMER ONLY 
switch in the p roper positio n ?  

• Is  the test set PROG RAMMER TYPE switch i n  the p roper 
position ?  

• Does the PROG RAMMER CURRENT SETTING on the test 
set match the p rogrammer CURRENT SETTING? 

• Is the test set TEST SELECTOR i n  the p roper position ?  

• Are you testing for a function (e.g .  Zone Selection Inter­
locking; H igh  Level Instantaneous option ,  etc . )  that the 
particu lar p rog rammer u nder test does not have? 

• Some component tests can only be checked when run­
ning the complete system check.  See individ ual test 
instructions. 

Completion of Tests 

After testing has been completed , the fol lowing proce­
du res must be di ligently execu ted preparatory to restor ing 
the circuit breaker to service: 

1 .  Ensure that the breaker is fu l ly disconnected from any 
power sou rce. 

2 .  D isengage the Test Set con nector from the prog ram­
mer and remove the interface mod ule from the circuit 
breaker (if used) .  Reinstal l the solid state p rog rammer 
in the breaker. 

• Are all connections engaged (e.g.  the two-pin connector 
at INTERFACE MODULE B and the connectors at J1 and 
J2)? 

• If the timer makes noise but  does not operate, p ush 
RESET buttons. Manual ly reset timer. 

• When using 50-Hz power, the timer read ing must be mu l­
tip l ied by 1 .2. 

• Two p rog rammers are connected. A four function model 
is pl ugged into the Test Set front panel , and a fu l l  func­
tion model connected to J2 .  Remove one of them. 

• Use the EXTERNAL MONITOR jacks (See Page 20 ) to 
check cal ib ration and triptime. 

• Are the TEST S ELECTOR toggle switch options in the 
correct position?  

• I f  results do not conform after repeati ng the test, obtain a 
replacement p rogrammer. DO NOT REINSTALL A DEFEC­
TIVE PROG RAMMER IN THE CIRCUIT BREAKER!  

WAR N I N G :  FAILURE TO REINSTALL (RECON­
NECT) THE PROGRAMMER IN THE CIRCUIT 
BREAKER, VOIDS THE BREAKER'S AUTOMATIC 
TRIP S YSTEM AND COULD ULTIMA TEL Y RE­
SULT IN LOSS OF LIFE AND/OR SERIOUS 
PROPERTY DAMAGE. 

3. Reset all trip indicators on the p rog rammer. 

4. If the p rog rammer's adj ustment knobs were moved to 
different settings d u ring testing, restore them to their "as 
received " settings. 
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Record of Original " In  Service" Programmer Settings 

PROGRAMMER CAT. NO.  ---------------------------------------------------------

C U RRENT SETTI N G  

LONG T IME P I C K U P  ---------------------------------------------------

LONG TIME D ELAY ------------------------------------------------------

SHORT T IME P I C K U P  ---------------------------------------------

SHORT Tl ME DELAY -------------------------------------------------

SHORT TIME l2t -------------------------------------------------

I N STANTA N EO U S P I C K U P  ______________________________________ __ 

H I G H  LEVEL I NSTANTAN EOUS SETT I N G-------------------------------------

GRO U N D FAULT P I C K U P  ------------------------------------------

GRO U N D FAULT D ELAY --------------------------------------------

Notes: 
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poses, the matter should be referred to the General Electric Company. 
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These i nstructions d o  not pu rport to cover a l l  detai ls or  
variations i n  equ ipment nor do they provide for  every possible 
contingency to be met i n  connection with i nstal lation ,  
operation or mai ntenance. Shou ld  further i nformat ion be 
des i red, or  should partic u lar problems arise which are not 
covered sufficiently for the purchaser's purpose, the matter 
should be referred to the General Electric Company. 
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Introduction 

The Type TVTSI Test Set is a portable i nstru ment de­
s igned for the f ie ld test ing  of M i cro-VersaTrip ' sol i d-state 
programmers. The complete tr ip system is comprised of the 
fol lowing components:  

1 .  Sol id-state programmer 

2 .  Phase Cu rrent Sensors 

3. F lux Sh i ft Magnetic Tr ip Device 

4. When app l i cable,  a Neutral Sensor for u n its conta i n i ng 
a G round  Fau lt tr ip element.  

Al l  components,  except the Neutral Sensor, are i nteg ral ly 
mounted i n  the c i rcu i t  breaker. When used , the Neutral Sen­
sor is  separately mou nted in the bus or cable compartment 
of the switchgear. In d rawout construction ,  i t  is  automati­
cal ly con nected to the program mer in the breaker v ia a 
d rawout secondary d isconnect b lock .  

Two basic types of sol id-state programmers wi l l  be 
tested. See Fig.  1 .  

The Test Set is  used to perform various programmer tests 
in two basi c  modes: 

Test ing the Sol id-state Programmer On ly-Mode " 1 " 

Testing the Complete Tri p System-Mode "2" 

WARN I N G :  THESE TESTS CAN BE CONDUCTED 

ONLY ON A DE-ENERG IZED BREAKER-ONE 
WHICH IS COMPLETELY DISCONNECTED 
FROM ITS PRIMARY AND CONTROL POWER 
SOURCES. 

M i c ro-Ve rsaTr i p ®  
TP4VT, TP9VT, 
TAVT p rog ram m e rs 

Fig. 1 

M i c ro-Ve rsaTr i p ®  
T4VT p ro g ram m e r  

Testing the Solid-state Prog ra m m er 
O nl y- M od e  "1" 

A test mode is  u sed where on ly the sol id-state program­
mer is  tested ,  and is  part icu larly usefu l in test ing spare or 
alternate programmers .  

It shou ld  be noted h owever, that there can be no substi­
tute for complete test i ng  of the trip system per Mode "2" .  
See F ig .  5 .  S ince the programmer is  on ly  a part o f  the  com­
plete tr ip system ,  the PROGRA MMER ONL Y tests shou ld  be 
recogn ized as only a partial system test. 

Test Scope 

1 .  Verify the t ime-cu rrent characterist ics and p ickup cal i­
brat ion of the var ious tr ip elements. 

Desig nat ions for the trip e lements are abbreviated as fol­
lows : 

LT-LONG TI M E  

INST.-INSTANTAN EOUS 

ST -SHORT TIME 

G F-GROUND FAU LT 

2. Verify performance of the ZONE SELECTIVE I NTER­
LOCKING funct ions on programmers so equ i pped . 

3. Verify the i nteg rity of key electronic components i n  the 
sol id-state programmer. 

4 .  Verify operat ion  of the Fau l t  Tr ip annunc iators on pro­
gram mers so eq u i pped. 

Testing the Complete Trip Syste m­
Mode "2" 

For these tests, the programmer is  connected to the 
breaker through the test set. 

Test Scope 

1 .  A l l  programmer tests prev iously described , p lus the 
provis ion  to optiona l ly  switch the programmer's output to 
activate the Flux S h ift Magnetic Trip Dev ice to verify its op­
erat ion by physical ly tr ipp ing the breaker. 

2 .  Check cont i n u i ty of the Phase Sensors. 

Applicable Time-current 
Curves 

GES 61 98- Fo u r-fu n ct ion (T4VT; TP4VT) 
M icro-VersaTrip" : L T ;  ST ; I NST. 

GES 61 99- Full -fu nction Micro-VersaTr ip ' :  L T; ST; INST. 

GES 61 95-Gro und Fau lt 

Specifications 
I nput :  1 05-1 25 Vac, 50/60 Hz 

Power Consu mption : 60 Watts 

Weight :  30 Pou nds 

Overal l D i mensions ( Inches) : 22% L x 1 2% W x 97/a H. 
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Operating Controls (See Fig. 2) 

ON-OFF S witch 
This  switch appl ies 1 1 5-Vac input power to the test set 

when the switch is ON.  Protect ion is p rovided by a one­
ampere fuse located above the ON-OFF switch . 

TR I P  B R EAKER-PROG RAMMER 
O N LY S witch 

• PROG RAM M E R  O N LY Position 

The prog ram mer 's  tr ip signal is confined to the test set 
c i rcu itry and can not tr ip the breaker. 

e TRIP  B REAKER Position 

The prog rammer 's  t r ip  s ig nal is d i rected to the c i rcu i t  
breaker's magnet ic  t r ip  dev ice to physical ly tr ip the breaker. 
Th is  mode establ i sh es the i ntegr i ty of the magnet ic  trip de­
vice and the p rogrammer 's abi l i ty to actuate it . 

PRESET C U R R E N T  Button 
This  button enables the operator to pre-establ ish (via the 

TEST CURRENT ADJUST contro l )  the des i red test cu rrent 
pr ior  to i n it iat i ng a test . 

STA RT Button 
This  button i n it iates the test by applying cu rrent to the 

programmer.  The cu rrent persists u nt i l  the u n it t r ips or  the 
RESET button is  actuated .  

RESET Button 
This button resets the test set logic so that a new test 

sequ ence can be i n i t iated. It also stops a test in progress. 

T R I P  Light 
This LED, when l it ,  i nd icates that a tr ip s ignal h as been 

del ivered by the programmer .  A tr ip i nd ication w i l l  always be 
accompanied by a brief aud io  tone. 

P ROG RAMME R TYP E  S witch 
This  switch is  to be posit ioned accord ing  to the program­

mer type which i s  normal ly determined from the p rog ram­
mer Cat. No. If  there is  any quest ion as to whether the 
programmer is  Type A o r B ,  i t  can be answered by runn ing 
the CONVERTER CHECK.  (See page 1 8 ) .  

P ROG RAMME R C U R RENT S ETT I N G  
S witch 

Th is  control estab l ishes a test c u rrent magnitude consis­
tent with and specifical ly for each CURRENT SETTING of 
the p rog ram mer. The posit ion of th is  control must match the 
sett ing on the prog rammer when test ing the L T and ST ele­
ments. 

TEST S E L ECTO R S witch 
This  selector is to be posit ioned accord i ng to the type of 

test to be run .  Associated with the TEST S ELECTOR is a 
g roup ing of toggle switches and a rotary switch wh ich  fur­
ther break down the major  tests i nto specif ic  test options.  

Fig. 2. Front panel 
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Operating Controls (See Fig. 2) 

CO M PO N E NT TEST S E LECTO R 
Switch 

This switch becomes active when the TEST SE LECTOR is 
i n  the COMPONENT TESTS posi t ion .  The switch selects one 
of several auxi l iary tests that are necessary for complete 
test ing of the programmer.  

SEQU E N C E  Switch 
This switch d i rects the test s ignals to var ious points in the 

prog ram mer c i rcu itry .  

PUSH TO TEST B utton 
A push button switch which i n i t iates each of the compo­

nent tests, resu l t ing in i l l u m i nat ion of the "OK" LED ind ica­
tor when a satisfactory test resu l t  is  ach ieved.  Fai l u re of the 
"OK" ind icator to l i gh t  s ign ifies an u nsatisfactory test resu l t .  

E LAPSED TI M E  Meter 
T h i s  meter is  a counter w h i c h  records t h e  prog rammer's 

tr ip  t ime i n  seconds and tenths. It m ust be manual ly reset 
afte r completion of each test. The accu racy of the t imer i s  
o n e  dig i t  ::t:: 0. 1  second .  

NOTE: When operating the test set from a 50-Hz 
supply, readings of the ELAPSED TIME meter 
must be multiplied by 1 . 2. 

TEST C U R RENT M eter 
This meter provides d ig ital readout of  the magnitude of 

the test cu rrent being appl ied to the programmer. 

TEST C U R R ENT ADJ U ST 
This device is a h ig h-reso l ut ion ten-tu rn potent iom­

eter used to vary the TEST CURR ENT appl ied to the 
programmer. 

Output J acks J1 & J2 
Jack J1  con nects to the circuit  breaker via the c i rcu i t  

breaker INTERFACE MODULE A or B which is  provided. 
Jack J2 connects to the prog rammer v ia the e ight-foot 
j u mper cable provided . 

EXTERNAL M O N ITOR-Test Set 
Accu racy 

The test cu rrent val ues d isplayed on the TEST CUR RENT 
meter are accu rate to with in  ::t:: th ree percent of the meter 
read ing .  These l i m its are contingent upon a clean s ine-wave 
i nput vo ltage to the test set. Wave form d istortion  can cause 
add it ional  error .  

Shou ld  g reater accu racy be des i red,  provis ion is made for 
connecti ng external i nstruments v ia  the EXTERNAL MONI­
TOR jacks on  the front panel .  

The EXTERNAL MON ITOR jacks may be used to check 
cal ib ration  of the i nstrument and to measu re tr ip  times of 
less than ten seconds more accu rately. See Table 9, Page 20 
entit led, "HOW TO USE THE EXTERNAL MONITOR. " 

How to Remove the Solid- state Programmer for Testing 

Micro-Ve rsaTrip® Progra m m ers 
Cat. No. T4VT 

1 .  Push the " PUSH TO TRIP" button on the front of the 
c i rcuit breaker. 

2. Remove the cover protect ing the M i cro-VersaTri p '  
programmer. 

3. Carefu l ly remove the two-p i n  f lux sh ifter tr ip coi l 
connector. 

4 .  Loosen completely the two captive screws that secu re 
the programmer to the sensor package. The programmer 
may now be removed.  

M icro-Ve rsaTrip® Prog ra m m e rs 
Cat. No.  T9VT 

1 .  Push the " PUSH TO TRIP" button on the front of the 
c i rcu i t  breaker. 

2 .  Remove the cover protecti ng the M icro-VersaTri p '  
programmer.  

3 .  Depress the locking lever on  the side of the prog ram­
mer p l ug- in base and remove the programmer. 

4. Fol low the i nstructions on  the back of the programmer 
to complete remova l .  

M icro-Ve rsaTrip@ Progra m mers Used 
with Type A K/AKR/AKD Circuit  
B rea kers 

Sim ply remove the programmer by gently removing i t  from 
its p lug- in base . In some breakers, this wi l l  req u i re the re­
moval of two mount ing screws ; in others ,  it w i l l  be neces­
sary to depress the lock ing lever on the side of the 
programmer p lug- in  base. 
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How to Remove the Solid- state Programmer for Testing 

M i cro-VersaTrip® Prog ra m m e rs Used 
with S m a l l  Fra me Power-Break® 
Circuit  B reake rs-Fra me Size 
2000 Am pe res or  Less 
(Progra m m e r  Types TP4VT20 and 
TP9VT20) 

Breaker Without the Electrica l Operator 
Accessory 

1 .  Push the "OFF" button on the front of the c i rcu i t  
breaker. 

2. Remove the fou r  top cover screws and remove the 
cover from the breaker. The p rog rammer is  now read i ly 
access ib le. 

3. To remove the p rog ram mer,  release the cover i nterlock 
and remove the programmer fro m its p lug- in  base with a 
gentle rocki ng mot ion .  

Breakers with the Electrica l Operator 
Accessory 

1 .  Push the "OFF"  B utton on the front of the c i rcuit 
breaker.  

Connecting the Test Set 

Safety Preca utions 

6 

WA R N I NG : BEFORE CONNECTING THE TEST 
SET TO THE BREAKER, ENSURE THA T THE CIR­
CUIT BREAKER IS COMPLETELY DISCON­
NECTED FROM ITS POWER SOURCE. ON 
DRA WOUT EQUIPMENT, RACK THE BREAKER 
TO ITS DISCONNECTED POSITION. VERIFY 
THAT THE BREAKER IS OFF. 

CAUTI O N :  NEVER DISENGA G E  THE PRO­

GRA MMER ON A BREAKER THA T IS ENER­
G IZED AND CARRYING LOAD CURRENT. THIS 

WILL OPEN-CIRCUIT THE CURRENT SENSORS, 

ALLOWING DANGEROUS AND DAMA GING 
VOL TA G ES TO DEVELOP. SEE FIG. 3. 

2. Remove the fou r  top cover screws and remove the 
cover from the c i rcu i t  breaker. 

3 .  To remove the p rogrammer,  release the cover i nter lock 
and remove the programmer from its plug-in base with a 
gentle rocking  motion .  

M icro-Ve rsaTrip® Progra m m e rs Used 
with La rge Fra m e  Powe r- Brea k® 
Circuit Breake rs-Fra me Size 3000 
Am peres or More. (Progra m m e r  
Types TP4VT25 ; TP4VT30 ; TP9VT25 ; 
TP9VT30 ; TP9VT40) 

With or Without the Electrical Operator 
Accessory 

1 .  Push "OFF" button .  

2. Remove fou r  screws ho ld ing  the escutcheon cover 
over the p rog rammer .  Remove the escutcheon cover. 

3. Remove the fou r  remai n ing  screws and remove the 
cover from the c ircu i t  breaker. 

4 .  To remove the programmer ,  release the cover i nter lock 
and remove the p rog ram mer from its p l ug- in  base with a 
gentle rock ing mot ion .  

Co n n ections 

"PROG RAMMER ON LY" Test- Mode "1 " 
(See Fig. 4) 

1. Remove the p rog ram mer f rom the c i rcu i t  breaker. 

2. Connect the test set to the programmer as fo l lows : 

a. For the fou r-fu nct ion  Cat. No.T4VT programmer 
housed i n  a p lastic she l l ,  p lug the programmer 
d i rectly i nto the space p rovided on  the front 
panel of the te� set. 

b. For all other p rog ram mers, con nect one end of the 
eight-foot female (sockets) connector cable to 
the programmer and the other end to con nector 
J2 of the test set. 

3 .  I t  is  not necessary to make any connection to the c i r­
cuit  breaker for " PROGRAM M E R  ONLY" testi ng .  The F ig .  5 
connection m ust be used if "COMPLETE SYSTEM "  tests are 
to be run .  
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Connecting the Test Set 
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Micro-VersaTrip"' T4VT Programmer 
and Sensor Package 

FRONT VIEW 
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Breaker Harness to 
Cu rrent Sensors and 
Magnetic Trip Device 

All Other Micro-VersaTrip " Programmers 

SIDE VIEW 

Fig. 3. Normal in-service breaker connection 
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T 4 VT Proyam me rs 

Programmers 
+ 

Micro-VersaTrip  • Test Set 

Plug In  
Here 

Fig. 4. Connection for "PR O G RA MMER 
ONL Y" test 

"CO M PLETE SYSTEM" Test-Mode "2" 
(See Fig. 5) 

1 ,  Connect the test set to the programmer as descri bed i n  
Step 2 o f  Mode " 1 "  (" PROGRAM MER ONLY" Test) 
discu ssed previously. 

2 .  Con nect the test set to the c i rcuit breaker as fo l lows: 

a. For c i rcu i t  breakers ut i l i z ing  the fou r-fu nct ion Cat. 
No.  T4VT programmer, plug M i cro-VersaTrip  • TEST 
SET I NTERFACE MODULE B i nto the sensor pack­
age. Make sure to p lug the two-p in  f lux-sh ifter 
tr ip  co i l  connector i nto the i nterface mod ule .  
T ighten the two captive reta in ing  screws and p lug 
the i nterface module cable con nector i nto test set 
connector J 1 .  

C i rcu it  
Breaker 

All Other 
M icro-VersaTri p " 
Prog rammers 

M icro-VersaTrip " Trip Test Set 

b b 6 a 
Micro-VersaTri p'"' 
T4VT Programmer 

+ 
Plug In  
Here 

Fig. 5. Connection for "COMPLETE 
S YS TEM" Test 

b. For a l l  other c i rcu i t  breakers ,  p lug M icro-VersaTrip '  
TEST SET I NTER FACE MODULE A i nto the c i rcu i t  
breaker base p late. Connect the cable from the in­
terface module to test set con nector J 1 . 

N OTE:  If the circuit breaker has a cover interlock 

mechanism such as in Power-Break:rt circuit 

breakers, it will be necessary to install the circuit 
breaker cover to close the breaker. This means 

that the connector cable from the interface mod­
ule must be routed through the programmer win­

dow in the cover before the cover is applied. 
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Preliminary Test Procedure 

The fol lowi ng proced u re shou ld  be fol lowed before start­
ing funct ional  tests. 

1 .  Posit ion the  test set controls as fo l lows : 

a. TR IP B R EAKER-PROG RAM MER O N LY Switch : as 
desi red.  

b.  PROGRAMM E R  TYPE Switch-Posit ion per pro­
g rammer type (A or B ) .  

c .  PROGRAM M E R  CURRENT S ETTING-M ust match 
the programmer cu rrent sstt ing .  

Functional Tests 

d. TEST SELECTOR-Long Ti me/Short T ime .  

e .  TEST CURRENT ADJUST -Completely cou nter­
c lockwise.  

2. Record the " IN SERVICE" sett i ngs of the prog rammer  
so  that these set poi nts can  be  restored upon  completion of  
test ing .  See page 22. 

3 .  Connect the test set power cord to the 1 05-1 25-Vac 
power sou rce. 

4 .  Turn power switch "ON " .  

N OTE: In using the test set, it is never necessary to calculate test current values. I f  the test 
set and programmer controls are set as described for each of the functional tests on the 
following pages, the TES T C URREN T value will correspond to programmer face plate 
values. (e.g. the meter will read 1 .50 for a SHORT TIME PICKUP of 1 .5C or for an 

INS TA N TA NEOUS PICKUP of 1 .5X etc. ) 

LO N G  TI M E  P I C K U P  Test 

Purpose 

Verify that p ickup occurs with i n  tolerance. Each program­
mer i s  equ ipped with a conven ient LED LONG TI M E  PICKUP 
l ight  permitt ing  a stra ight  forward visual means of determ in­
i ng  when the LONG T IME P ICKUP point  is  reached.  

Test Procedure 

1 .  Programmer Sett ings :  

LONG T I M E  P ICKUP ( i f  present)- 1 . 1 C 

2. Posi t ion  Test Set Contro ls :  

PROG RAM M E R  CURRENT S ETTING-Must match the  
prog ram mer's CURRENT S ETTI NG 

TEST SE LECTOR-Long Time 

3 .  TEST CURRENT -Preset a TEST CURRENT of 0 .95 

4. Push START 

Table 1- Long Time Pickup 

Long Time Pickup Settings Test Current Limits 

o.ac· 0. 70-0.91  

o .9c· 0.79- 1 .02 

1 .oc· 0.87- 1 . 1 3  

1 . 1 C  0.96- 1 .25 

·These val ues appl icable on ly to programmers wi th  the adjustable LONG 
TI M E  PICKUP option. 

5. S lowly i nc rease the TEST CURRENT,  carefu l ly observ­
i n g  the LONG T IME PICKUP l i g h t  on the program mer.  The 
l ight  w i l l  i nd icate when the p ickup po int  is  reached. 

6. Read the TEST CURRENT value  at which pickup oc­
curs and compare with the acceptable l i m its of Table 1 (1 . 1 C  
sett ing ) .  

7 .  l f "the programmer is  eq u i pped with an adj ustable 
LONG TI M E  PICKUP, repeat the above test at 0.8C, 0.9C and 
1 .0C. 

I F  TEST RESULTS DO NOT CONFORM, SEE PAGE 21 
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LO NG TI M E  DELAY Test 

Purpose 
Verify that the L T characteristic confo rms to its u pper and 

lower band l i m its. It is recommended that measurements be 
taken at th ree d ifferent val ues of TEST CUR RENT. 

Test Procedure 
1 .  Prog rammer Sett ings :  

SHORT T IME PICKUP ( i f  present)-9C. 

2. Posit ion Test Set Contro ls :  

PROGRAM MER CURRENT S ETTING-M ust match the 
p rog rammer's CURRENT SETTING.  

TEST SELECTOR-Long T ime.  

TEST C U R R ENT -From Table 2 (us ing proper Table 2A 
or 28) ,  select th ree test cu rrent val ues. Preset the fi rst 
value. 

NOTE : These values must be below the program­
mer's SHORT TIME PICKUP setting, otherwise, a 
premature trip signal will be received from that 
function. 

3. Reset timer and push RESET button .  

4. Push START. A l low test t o  run u nt i l  t r i p  occurs .  The 
tr ip t ime shou ld  conform to Tab le 2 l i mits.  For 50-Hz opera­
t ion,  m u lt ip ly t imer read ings by 1 .2 .  

5. Repeat the above test at  two other TEST CURRENT 
values. 

6 .  I f  the p rogrammer is  equi pped with adj ustable LONG 
TIME DELAY bands, repeat the above test series on the 
other delay bands (Table 28).  

Table 2A-T4VT and TP4VT (Fo u r­
function) Progra m mers with Fixed 
(Non-adjustable) Delay Band 

Trip-Time 

Test Limits (In Seconds) 

Current Min Max 

1 . 50 209. 7  353. 7  

2 . 00 1 1 7 . 6  1 98.2 

3 .00 51 .8 87.3 

4.00 29.0 48.8 

5 . 00 1 8 .3 30.8 

6 . 00 1 2 . 7  21 .4 

7 . 00 9 . 3  1 5. 7  

8 .00 7 . 1  1 2 .0 

Ta ble 2B- Progra m m ers with Adj ust­
able Lo ng Ti me Delay Bands 

Programmer Trip-Time 

"Long Time Limits (In Seconds*) 

Delay" Test 
Setting Current Min Max 

1 .50 37.3 62.7 

2.00 20.9 35.3 

3.00 9 .2 1 5 .6  

1 4.00 5 . 1  8 .8  

5.00 3.3 5.5 

6 . 00 2.3 3.9 

7 .00 1 .7 2.8 

8 .00 1 .3 2.2 

1 .50 74.9 1 26.0 

2.00 41 .9 70.7 

3 .00 1 8.6  31 .2 

2 4.00 1 0.4 1 7 .5  

5.00 6.6 1 1 . 1 

6 .00 4.6 7.7 

7 .00 3.4 5.6 

8 .00 2 .6  4 .3  

1 . 50 1 50.4 253.4 

2 . 00 84.3 1 41 .9 

3.00 37.2 62.6 

3 4.00 20.8 35.1  

5 .00 1 3 .2  22 .2  

6 . 00 9 . 1  1 5.4  

7 .00 6.7 1 1 .3 

8.00 5 . 1  8 . 7  

1 .50 31 4 . 9  530.4 

2.00 1 76.5 297.2 

3 .00 77.7 1 3 1 .0 

4 4.00 43.5 73.3 

5.00 27.4 46.2 

6.00 1 9. 1  32 . 1  

7 .00 1 4.0 23.6 

8 .00 1 0. 7  1 8 . 1  

·Reflecting the + 3% test set accu racy, a l l  test l im its are extended beyond the 
pub l ished band l imits ol the t ime-current curves. During test ing ,  the test c u r­
rent shou ld  be monitored and readjusted it necessary. 

IF TEST RESULTS DO N OT CONFORM, SEE PAGE 21 
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SHORT TI M E  DE LAY Tests 

Purpose 

To test t�e ST de lay functions.  There are two possib le ST 
delay tests. Test No . 1 ,  for fu l l -fu nction program mers, 
checks the th ree f ixed-t ime delay bands ( M I N ,  I NT,. MAX) .  
Test No .  2 checks the Short Time l 2 t  funct ions when present 
(standard fo r fou r  function T4VT and TP4VT p rogrammers;  
opt ional  for a l l  other p rogrammers) .  It should be noted that 
the accu racy of the test sets i n  SECONDS is :+: the last d ig i t  
( :+: 0. 1  second) .  If a more accu rate read i ng is desi red ,  the 

EXTERNAL MON ITOR jacks may be used to determine the 
exact p rogrammer tr ip  t ime.  See page 20. 

Before beg inn ing  th is  test, i t  is necessary to determine 
whether the p rog rammer being tested is eq u i pped with 
ZON E  SELECTIVE INTERLOCKI NG.  This can be determi ned 
by not ing whether there is a Z suffix in the p rog rammer cat­
a log n u m ber. Another method is to connect the p rog rammer 
to the test set and turn the TEST SELECTOR to the LONG 
TI M E/SHORT T IME-ZONE INTERLOCKED posi t ion .  If the 
"ZONE INTER LOCKED" l ight is l i t ,  the fu nction is p resent 

Test Procedure 

TEST NO. 1 -TESTI NG THE SHORT TIME DELAY­

FIXED TI M E  D E LAY BANDS (NOT APPLICABLE TO FOUR­

FUNCTIO N  T4VT AND TP4VT PROGRAMM ERS). 

1 .  Prog rammer Sett ings :  

C U R R ENT SETTING- 1 .0 

SHORT TI M E  PICKU P- 1 .5C 

SHORT T IME l2t Switch ( if  present)-"OUT" 

2 .  Posit ion Test Set Contro ls :  

PROGRAM M E R  C U RRENT SETTING- 1 .0 

TEST S ELECTOR- LONG T IME/SHORT T IM E-Stan­
dard 

3. TEST CURRENT - Preset a value  of 3 .00 

4. Reset t imer and push RESET button .  

5. Push START -A TR IP  l ight  must be  obta ined.  Observe 
tr ip  t ime .  

NOTE : It is  important to observe that the time 
delay will be dependent on whether or not the 
programmer being tested is equipped with ZONE 
SELECTIVE INTERLOCKING.  It is, therefore, im­
portant to select the proper Table (3A or 38). 

Test a l l  th ree delay bands ( M I N ,  I NT, MAX) .  For 50-Hz op­
erat ion ,  m u lt ip ly  the timer read ing  by 1 .2. 

1 0  

6. If the programmer is equ i pped with the ZONE INTER­
LOCKED Option ,  conti nue  by test ing as fol lows: 

a. Posit ion the TEST S ELECTOR i n  the SHORT TI M E ­
ZONE I NTERLOCKED posit ion .  The test set SHORT 
TI M E-ZON E  I NTER LOCKED l ight  must come on .  

b .  Repeat Steps 3 th rough  5 .  

TEST NO. 2-TESTING THE SH ORT TI M E  F t  FUNCTION 

(IF PR ESENT) (STA N DARD FOR FOU R-FUNCTION T4VT 

AND TP4VT PROG RAM M E RS). 

1 .  P rog ram mer Sett ings :  

CU RRENT S ETTING- 1 .0 

SHORT T IME PICKUP- 1 .5C 

SHORT T IME l2t Switch ( i f  present) - " I N "  

2 .  Posit ion Test Set Contro ls :  

Same as  Test No .  1 

3. TEST CUR RENT - P reset one of the TEST CU RR ENT 
val ues shown in Table 3C. 

4.  Reset the timer and push the RESET button .  

5. Push START. Observe tri p t ime.  

a .  Repeat using the other TEST C U R R ENT val ues in  
Tab le 3C .  

6 .  The fo l lowing note is appl icable only to fu l l -funct ion 
Micro-VersaTr ip ' programmers. 

NOTE: To avoid confusion, the TEST CURRENT 
is limited to the values in Table 3C. If it is desired 
to test at higher levels, it should be noted that 
the l2t curve is valid only to the point  where the 
l2t curve intersects the ST fixed delay bands. At  
this point, the fixed curves take precedence. 
Note a/so that  if the programmer is a ZONE SE­
LECTI VE INTERLOCK model, the ST delay will al­
ways be "MIN" (regardless of the programmer 
ST delay setting) until a zone interlock signal is 

received at which time, the delay band becomes 
the programmer ST delay setting. This will shift 

the intersect point of the J2t and fixed delay 

curves. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



SH ORT T I M E  D E LAY Tests (Cont'd) 

Test No. 1: Short Time Del ay-Fixed Delay Ba nds 

Ta ble 3A- Prog ra m m ers 
w ithout* ZO N E  SE LECTIVE 
I NT E R LOC K Option 

Test Selector Sett ing:  Short Time Standard 

Delay Band (Seconds) 

M i n  lnt  Max 

0. 1 00 0.220 0.360 

to to to 
0. 1 70 0.300 0.470 

'Use Table 3C for a l l  Four-fu nction T4VT and TP4VT 
programmers with a Short T ime funct ion .  

Table 3 8-Progra m m e rs Equi pped 
with ZO N E  S E LECTIVE 
I NTERLOCK Option 

Test Selector Setting 

Short Time Short Time 
Stan dard Zone I nterlocked 

Delay Band Delay Band 
(Seconds) (Seconds) 

Min.  I nt. Max. Min.  I nt. Max. 

0 . 1 00 0 . 1 00 0. 1 00 0. 1 00 0.220 0.360 

to to to to to to 
0. 1 70 0. 1 70 0. 1 70 0 . 1 70 0.300 0.470 

Test No.  2: Short Ti m e  De lay- Ft Option 

Ta ble 3C-Short Time- Ft Option 

Programmer Short Test Band Limits 
Time Pickup Setting Current (Seconds**) 

2.00 3.39-5.72 

1 .5C 3.00 1 .50-2.54 

5.00 0.542-0.9 1 7  

**Band l i m its have been expanded sl ightly t o  a l low for test set accuracy. 

IF TEST RESULTS DO NOT CONFO R M ,  SEE PAGE 21 
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SHORT TI M E  P I C K U P  Test 

Purpose 

Verify that p ickup occurs with i n  tolerance. Th is  req u i res 
two tests at any selected p ickup setti ng : 

1 .  Test for NO P ICKU P at the lower tole rance l i mit .  

2. Test for PICKUP at the u pper tolerance l i m it .  

Test Procedure 

NO PICKUP 

1 .  P rog rammer sett ings :  

LONG TI M E  D E LAY ( i f  p resent)-4 

SHORT T I M E  DELAY(if p resent)-Min .  

SHORT T I M E  12t ( i f  p resent)-Out 

2 .  Posit ion Test Set Contro ls :  

PROG RAM M E R  C UR RENT S ETTING-M ust match the 
p rog rammer 's  C U R RENT SETTING.  

TEST S ELECTOR-Short T ime 

3. TEST C U R RENT - P reset the lower l im i t  (NO PICKUP) 
test cu rrent from Table 4 .  

4 .  Reset t i me r  and RESET button .  

5 .  Push START. A l low the test to cont inue for the test 
d u rat ion shown in Table 4, then d iscont inue  by push i ng the 
RESET butto n .  A tr ip  s ignal m ust not be obtai ned d u ring the 
i nd icated test d u ration .  

Table 4-Short Ti m e  Pickup 
Lower Limit-No Pickup 

Test Duration* 
Programmer M UST NOT Trip 

ST Pickup Test In LESS Than 
Setting Current (Seconds) 

1 .5C 1 .3 1  1 5  

2C 1 .75 8 

2.5C 2 . 1 8  6 

3C 2 .62 4 

4C 3.49 3 

5C 4.37 2 

7 C  6 . 1 1 1 

9C 7.86 0.6 

PICKUP 

1 .  Prog ram mer Sett i ngs-Same as NO PICKUP.  

2 .  Posit ion Test Set  Controls-Same as NO PICKUP.  

3. TEST CURRENT :  Preset the upper l i m it (P ICKUP) test 
cu rrent from Table 4 .  

4 .  Reset t imer and R ESET butto n .  

5.  P u s h  START. T h e  t r i p  t i m e  m ust b e  less t h a n  t h e  t ime 
shown i n  Table 4 .  For 50-Hz operatio n ,  mu l t ip ly t imer read­
ings by 1 .2. 

ACTUAL PICKUP VALU E (IF DESIRED) 

Start ing at the lower tolerance l i mit  (Table 4) , test i ncre­
mental i ncreases in TEST CUR RENT u nt i l  a trip occurs in 
less than the time shown in Table 4 .  Push the PRESET CUR­
RENT button ;  read the actual  p ickup val ue .  

Because there can be considerable t ime delay after 
p ickup before the p rog rammer w i l l  actua l ly generate a tr ip  
s igna l ,  a "RUN U P" test is not  recommended.  

Upper Limit-Must Pickup 

Criterion* 
MUST Trip 

Test In LESS Than 
Current (Seconds) 

1 .70 1 5  

2.27 8 

2.83 6 

3.40 4 

4.53 3 

5.67 2 

7.93 1 

1 0 .20 0.6 

•rhe trip-time f igu res shown do not attempt to def ine the acceptable short-time delay band.  but  are merely intended to 
determine whether the tr ip signal  is  coming from the ST or the L T elements. 

I F  TEST RESULTS DO N OT CONFORM, SEE PAG E 21 
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I N STANTAN EOUS PICKUP Test-Standard 

Purpose 
Verify that p ickup occurs with i n  tolerance. Th is  req u i res two 
tests at any selected p icku p setti ng : 

1 .  Test for NO PICKUP at the lower tolerance l i m it .  

2 .  Test for P ICKUP at  the u pper to lerance l i m it .  

Test Procedure 

NO PICKUP 

1 .  Pos i t ion Test Set Contro ls :  
TEST SE LECTOR-INSTANTANEOUS,  STANDARD 
COMPONENT TEST SELECTOR-Ful ly  Counter­
c lockw ise. 
PROGRAMMER TYPE-set o n :  

TYPE A for :  T4VT, TP4VT20, TP4VT25, T9VT, 
TP9VT20, TP9VT25, TAVT20 

TYPE 8 for :  TP4VT30, TP9VT30, TP9VT40, TAVT32, 
TAVT40 

Or determine by ru n n i ng CONVERTER CHECK. 

2. TEST C U R RENT: Preset the lower l i m it (NO PICKUP) 
test cu rrent from Table 5A. 

3. Reset t imer and RESET button .  

4 .  Push START. T h e  u n it must not t r ip .  

Ta ble SA-I nsta nta neous Pickup 
(Sta ndard) 

Programmer Test Current 

Instantaneous 
Pickup Lower Limit Upper Limit 
Setting (No Pickup) (Pickup) 

1 .5X 1 .3 1  1 .70 

2X 1 . 75 2 .27 

2.5X 2 . 1 8  2.83 

3X 2.62 3.40 

4X 3.49 4 .53 

5X 4.37 5 .67 

6X 5 .24 6.80 

7X 6 . 1 1 7.93 

ax 6 . 98 9 06 

9X 7.86 1 0 .20 

1 0X 8.73 1 1 .33 

PICKUP 

1 .  Posit ion Test Set Contro ls :  Same as NO PICKUP.  

2 .  TEST C U RRENT:  Preset the upper l i m i t  test cu rrent 
from Table 5A. 

3. Reset t imer  and RESET button .  

4 .  Push START. The u n it must tr ip .  

ACTUAL PICKUP VALUE ( I F  DESIR ED) 

Starti ng at the lower tolerance l i mit  (Table 5A) very slowly 
i ncrease the TEST C U R RENT u nt i l  a tr ip occu rs .  Push the 
PRESET C U RRENT button and read the actual p ickup value .  

Trip Time 

To p roperly test the STANDARD INSTANTAN EOUS c i rcu i t  
over i ts  fu l l  range of 1 0X and to keep power d issi pat ion 
with in  the p rog ram mer at  a safe level ,  a half-sine of cu rrent 
is i njected approxi mately every 200 m i l l iseconds (the actual 
prog ram mer trip t ime therefore is  less than 112 cycle at the 
upper test l im it of Table 5A) . The t imer, however, w i l l  run 
cont in uously d u ri ng  the i nterval and conseq uently w i l l  i nd i ­
cate a t ime rang ing  from pract ical ly noth ing  to  0.3 second 
(200 msec ± 1 d ig i t  of t i mer) .  

The test s ignal  used in th is test wi l l  not i n it iate a tr ip s ig­
nal from the LONG TIME or SHORT-TI M E  funct ions.  

I F  TEST RESULTS DO NOT CONFO R M ,  SEE PAG E 21 
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I N STA N TA N EOUS P I C KU P Test-High Leve l 

Pu rpose 

Verify that p ickup occurs with i n  tolerance. Th is  req u i res 
two tests at any selected p ickup sett ing : 

1 .  Test fo r NO P ICKUP at the lower tolerance l i m it .  

2. Test for P ICKUP at  the u pper tolerance l i m i t .  

Test Procedure 

NO PICKUP 

1 .  Pos i t ion Test Set Contro ls :  

TEST SE LECTOR-INSTANTANEOUS,  H I G H  LEVEL 
(The HIGH LEVEL l ight  must l ight  if  the funct ion is 
p resent . )  

2 .  TEST C U R RENT:  P reset the lower l i m i t .  (NO PICKUP) 
test cu rrent from Table 58 .  

3 .  Reset t imer  and R ESET butto n .  

4 .  P u s h  START. T h e  u n it m ust not t r ip .  

5 .  Repeat fo r each of  the s ix  posit ions of  the H IGH LEVEL 
rotary switch .  

Ta ble 5 8 - I nsta nta neous Pickup­
High Level O ption 

Programmer Test Current 

High Range 
I n stantaneous Lower Limit Upper Limit 

Setting (No Pickup) (Pickup) 

0.4H 0.330 0.474 

0.6H 0 .495 0.7 1 1 

0 .8H 0.660 0. 948 

1 .0H 0.825 1 . 1 85 

PICKUP 

1 .  Pos it ion Test Set Contro ls :  Same as NO PICKUP.  

2 .  TEST C U RRENT:  Preset the u pper l i m i t  test cu rrent 
from Table 58 .  

3 .  Reset t imer  and RESET button .  

4 .  Push START. T h e  u n it m ust t r ip  i m med i ately a s  i nd i ­
cated by  l i ttle o r  no  d iscern i ble t imer  movement. 

5 .  Repeat fo r each of the six pos i t ions of the H IG H  LEVEL 
rotary switch .  

ACTUAL PICKUP VALU E  ( I F  DES I R E D) 

Start ing at the lower tolerance l i m i t  (Table 58) ,  very s lowly 
increase the TEST C U RRENT unt i l  a t r ip  occu rs. Push the 
PRESET CU RRENT button ,  read the actual p ickup value .  

I F  TEST RESU LTS DO N OT CONFORM, SEE PAG E 2 1  
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G ROU N D  FAU LT P I C K U P  Test 

Purpose 

Verify that p ickup occurs with i n  tolerance. This req u i res 
two tests at any selected p ickup setti n g :  

1 .  Test for NO P ICKUP a t  t h e  lower tolerance l i m i t .  

2. Test for  P ICKUP at  the  u pper tolerance l i m i t .  

Test Procedure 

NO PICKUP 

1 .  Pos i t ion  Test Set  Contro ls :  

TEST SE LECTOR-G ROU ND FAU LT 

PROG RAM MER TYPE-Set on : 

TYPE A fo r :  T4VT, TP4VT20, TP4VT25, T9VT, 
TP9VT20, TP9VT25, TAVT20 

TYPE B for :  TP4VT30, TP9VT30, TP9VT40, TAVT32, 
TAVT40 

Or determ ine  by ru n n i ng CONVERTER CHECK.  

2. TEST CU RRENT: Preset the lower l i m it (NO PICKUP) 
test cu rrent f rom Table 6 .  

3 .  Reset t i mer and RESET button .  

4 .  P u s h  START. T h e  un i t  s h o u l d  not t ri p .  

D isconti nue t h e  test after th ree seconds by push ing the 
RESET butto n .  

Table 6-G rou nd Fa ult  Pickup 
Test Current 

Programmer Lower Upper 
GF Pickup Limit Limit 

Setting (No Pickup) (Pickup) 

0.20X 0. 1 75 0.227 

0.22X 0 . 1 92 0.249 

0.24X 0.21 0 0.272 

0.25X 0 .21 8 0.283 

0.26X 0 . 227 0.295 

0.28X 0 . 244 0.31 7 

0.30X 0.262 0.340 

0.34X 0.297 0.385 

0.35X 0.306 0.397 

0.37X 0.323 0.41 9 

0.40X 0.349 0.453 

0.45X 0.393 0.51 0 

0.50X 0.437 0 . 567 

0. 60X 0. 524 0 680 

PICKUP 

1 .  Posi t ion Test Set Contro ls-Same as NO PICKUP.  

2. TEST CUR RENT:  Preset the u pper l i m it (P ICKUP) test 
cu rrent from Table 6. 

3. Reset t imer  and RESET button.  

4 .  Push START. The u n i t  must tr ip in less than th ree sec­
onds as i n d i cated by the t i mer .  

ACTUAL PICKUP VALU E  ( I F  DESI RED) 

Start ing at the lower tolerance l i m i t  (Table 6) ,  test i n cre­
mental i ncreases i n  test cu rrent unt i l  a t r ip  occurs in less 
than t h ree seconds as i n d i cated by the t imer. Push the PRE­
SET C U RRENT button and read the actual p ickup val ue. 

IF TEST RESULTS DO NOT CONFORM, SEE PAGE 21 
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G ROU N D  FAU LT D E LAY Test 

Purpose 

To prov ide an approx imate i n d i cation that t ime delay oc­
curs with i n  the t ime band selected . Because of the smal l  
t ime magn it udes i nvo lved (often tenths of a second) ,  the 
t imer 's r ight digit  provides on ly  a rou g h  approximation of 
the actual tr ip t ime.  I f  a more accu rate read ing is  desired,  
the EXTERNAL MONITOR jacks may be used . See page 20 .  

Description 

The GROUND FAU LT (GF) DELAY cu rve i s  a composite 
cu rve consist ing of an Ft port ion at the lower cu rrent values, 
fol lowed by f ixed ( M I N ,  INT,  MAX) t ime delay bands at 
h ig her  c u rrent levels. Test ing is  accompl ished i n  two sepa­
rate tests. 

To provide p rotection agai nst arcing g round faults,  the 
M i cro-VersaTrip'"'  prog ram mer i s  eq u i pped with a GF mem­
ory .  I t  is  important, therefore, i n  runn ing these delay tests to 
a l low a m i n i m u m  of f ive seconds " off ti me" between each 
ind iv idual energ ization of the p rogrammer to a l low the  
memory to completely reset; otherwise, the t ime delay wi l l  
b e  low. 

Before tests beg i n ,  i t  is  necessary to determine whether 
the programmer u nder test is  equ i pped with ZONE SE LEC­
TIVE INTERLOCKING.  Th is  can be determ i ned by noti ng 
whether there is  a Z suff ix in the catalog n umber on the 
prog ram mer face plate. Another method i s  to connect the 
prog ram mer to the test set and t u rn the TEST SELECTOR to 
the GROUND FAU LT -ZONE I NTERLOCKED posit ion .  If the 
ZONE INTERLOCKED l ight  is  l i t ,  the fu nct ion is  present. 

Test Procedure 

TEST NO. 1 - Ft C U RVE 

1 .  Set the programmer GF p ickup setti ng to 0 .2X. 

2. Posit ion Test Set contro ls :  

PROGRA M M E R  TYPE-Set o n :  

TYPE A for :  T4VT, TP4VT20, TP4VT25, T9VT, 
TP9VT20, TP9VT25, TAVT20 

TYP E  B for :  TP4VT30, TP9VT30, TP9VT40, TAVT32, 
TAVT40 

Or determi ne by ru n n i ng CONVERTER CHECK 

TEST S ELECTOR-G ROUND FAU LT, STANDARD po­
s i t ion .  

3 .  TEST C U RRENT - Preset one of the test cu rrent val ues 
shown in Table ?A. 

4 .  Reset t imer  and push RESET button .  

5. Push START -A tr ip  l ight  m ust be  obta i ned . Observe 
tr ip  t ime .  For 50-Hz operation ,  m u l t ip ly the t imer  read ing  
by  1 .2 .  

6 .  Al low f ive seconds "off-t ime"  for the G F  memory to 
reset. 

7 . Repeat us ing the other test cu rrent val ues i n  Tab le ?A, 
al lowi ng five seconds " off-t ime" between tests. 

1 6  

TEST NO. 2-FIXED TIME DE LAY 

1 .  Set the programmer GF p ickup sett ing  to 0.2X. 

2. Posit ion Test Set controls-Same as Test No.  1 .  

3 .  TEST C U RRENT -Preset a read i ng of 1 .000. 

4 .  Reset t imer and push R ESET button .  

5 .  P u s h  START. A t r i p  l i gh t  must b e  obtai ned.  Observe 
tr ip  t ime .  

NOTE : It  is  important to  observe that the time 

delay will be dependent on whether or not the 
programmer being tested is equipped with ZONE 
SELECTIVE INTERLOCKING.  Select the proper 
Table (78 or 7C). 

Repeat Steps 4 and 5 for each G F  D E LAY ( M I N ,  I NT,  MAX) , 
al lowing f ive seconds "off-t i me" between tests for the G F  
memory t o  reset. 

6 .  I f  the p rog ram mer is equ i pped with the ZONE S ELEC­
TIVE INTERLOCK option ,  conti nue  by test ing  as fol lows: 

a. Posit ion the TEST SE LECTOR i n  the GF ZON E  I N­
TERLOCKED position .  

b.  Repeat Steps 4 and 5 for each G F  D E LAY (M IN ,  INT,  
MAX) . 
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G ROU N D  FAU LT DELAY Tests ( Cont'd) 

Test No. 1: G round Fault Del ay- Ft Portion of Curve 

Table 7A-Ft Curve 
Programmer 
Ground Fault Test Time Delay 

Pickup Setting Current Seconds* 

0.250 0.94- 1 .70 

0.2X 0.300 0.67-1 . 1 7  

0.400 0.38-0.64 

'Allow at least five seconds between each ind iv idual  test to a l low the pro­
grammer GF memory to completely reset. or  the time delay w i l l  be low. 

Test No. 2: Ground Fa u lt Del ay- Fixed Delay Bands 

Table 78-Prog ram m e rs with 
ZO N E  SELECTIVE I NT E R LOCK 
Option 

Table 7C-Progra m m e rs without 
ZO N E  S E L ECTIVE I NT E R LOCK 
Option 

Test Selector Setting Test Selector Setting: Ground Fault Standard 

Ground Fault Ground Fault Delay Band Seconds* 
Standard Zone I nterlocked Min l n t  Max 

Delay Band Delay Band 
Seconds* Seconds* 

0 . 1 00 0.220 0 .360 

to to to 

Min lnt Max Min l nt Max 0 . 1 70 0.300 0.470 

0. 1 00 0 . 1 00 0. 1 00 

to to to 

0 . 1 00 0.220 

to to 

0.360 

to 

'Allow at least five seconds between each individual  test to al low the pro­
grammer GF memory to completely reset or  the time delay w i l l  be low. 

0. 1 70 0. 1 70 0. 1 70 0 . 1 70 0.300 0.470 

'Allow at least five seconds between each i ndividual test to allow the pro­
grammer GF memory to completely reset or the time delay wi l l  be low. 

NOTE : For 50-Hz operation, mu ltiply the timer reading by 1 .2 

G R O U N D  FAU LT Conti n u ity T est 
To test for continu ity between the connector and the GROU N D  FAULT module,  check 

the cont inu ity with an ohm meter between the points shown i n  the f ig u re below. There m ust 
be conti n u ity between these poi nts. If there is no continu ity, do not put  the programmer i n  
service. 

There M ust Be 
}--r---- Cont inu ity ----..+In 

lr---- Between These --�� 
Poi nts 

T4VT Programmer 
Bottom View 

I F  TEST RESULTS DO NOT CONFORM, SEE PAG E 21 

c::J 
0 
c::J 
0 
c 
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CO N V E RTER CHECK Test 

Purpose 

To check the accu racy of the cu rrent to voltage converter. 

Test Procedure 

1 .  Pos i t ion Test Set Contro ls :  

TEST S E LECTOR-CONVERTER CHECK togg le 
switch in "SET 1 5 .00" posit ion .  

EXTERNAL MONITOR Jacks-Make sure not h i ng is  
con nected across these jacks. 

Table 8 

Programmer 
Type Test Current Range 

A 4.90-5 . 1 0  

8 2.45-2.56 

2. TEST CURRENT:-Adjust for 1 5.00. 

3 .  Fl i p  CONVERTER CHECK toggle switch to the "READ" 
posit ion and compare the TEST CUR RENT read ing to the 
acceptable range shown i n  Table 8 .  

I F  TEST RESULTS DO N OT CONFORM, SEE PAG E 2 1  
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Component Tests 

ZO N E  I NT E R LOCK TRA N S M IT Tests 

Pu rpose 

To test abi l ity of the p rog ram mer to transm it a ZONE SE­
LECTIVE INTER LOCK command.  Two tests are req u i red to 
test the SHORT T IME and GROUND FAU LT INTERLOCK 
funct io ns. These tests apply only to program mers equ i pped 
with the ZONE S ELECTIVE INTERLOCK opt ion.  Th is  can be 
determi ned by not ing whether there is  a Z suffix in the cata­
log n u mber on the p rog rammer face p late. Another method 
is  to con nect the programmer to the test set and turn the 
TEST SE LECTOR (not the COMPONENT TEST S ELECTOR) 
to the appropr iate SHORT TI M E  or GROUND FAU LT ZONE 
I NTERLOCKED posit ion .  I f  the ZONE I NTER LOCKED l ight  is  
l i t ,  the funct ion is  p resent. 

Test No. 1 -Short Time Transmit Test 

1 .  P rogrammer Sett i ngs :  

SHORT TI M E  l2t ( i f  p resent)-OUT 

SHORT TI M E  D E LAY- M I N  

SHORT T I M E  PICKUP-1 .5C 

2. Posit ion Test Set Contro ls :  

PROG RAM MER CU RRENT SETTING-m ust match the 
p rog rammer's CURENT SETTIN G .  

TEST S ELECTOR-Component Tests. 

COMPONENT TEST SELECTOR-Short T ime.  

TEST CU RRENT ADJUST -Zero (fu l ly cou nter­
clockwise). 

3. Push the PUSH TO TEST button and hold i t  depressed.  
Increase the TEST CU RRENT to the po int where a tr ip s ignal  
is received (occurs at  the SHORT TIME p ickup setti ng) .  Re­
lease the push button .  

4 .  Rotate ( i ncrease) the TEST C U R R ENT ADJ UST control 
one fu l l  turn clockwise. 

5 .  Push the PUSH TO TEST button and hold it depressed.  
The OK l ight  must come on .  The TR IP  l ight w i l l  also come 
on .  

Test No. 2-Ground Fau lt Transmit Test 

1 .  Pos it ion Test Set Contro ls :  

TEST S ELECTOR-Component Tests 

COMPONENT TEST S ELECTOR-Ground Fau lt .  

2. Push the PUSH TO TEST button and hold it depressed.  
The OK l i g ht must come o n .  The tr ip l ight  wi l l  a lso come on .  

OPEN D I O D E  Test 

Pu rpose 

To test the i nteg rity of d i odes that make u p  the i n put 
bridge c i rcu itry. 

Procedu re 
1 .  Pos i t ion Test Set Contro ls :  

TEST SE LECTOR-Component Tests 

COMPONENT TEST S ELECTOR-Open D iodes 

SEQUENCE Switch-A 

2.  For T4VT prog rammers, con nect for Mode 2 test ing 
(page 7 ) ,  or  the resu l t  wi l l  be erroneous.  

3 .  Push the PUSH TO TEST button .  The OK l ight must 
l ight .  The absence of an OK l ight  is an i n d i cat ion  that the 
d iode is  open o r  has an abnormal ly h i g h  series resistance. 

4 .  Repeat for each posit ion of the Seq uence Switch .  The 
PUSH TO TEST button must be released between tests o r  an 
erroneous i n d icat ion  may resu lt .  

SHORTED D I O D E  Test 

Pu rpose 

To test the i nteg rity of d iodes that make u p  the input  
br idge c i rcu i try. 

1 .  Pos i t ion Test Set Contro ls :  

TEST SE LECTOR-Component Tests 

COMPONENT TEST SELECTOR-Shorted Diodes 

SEQUENCE SWITCH-A 

2. For T4VT prog rammers ,  con nect for Mode 2 test ing 
(page 7)  o r  the resu l t  w i l l  be erroneous. 

3 .  Push the PUSH TO TEST button .  The OK l ight must 
l ight .  Absence of an OK l i gh t  is an i n d ication that the d iode 
is shorted o r  has a h igh  leakage cu rrent. 

4 .  Repeat fo r each posit ion of the Seq uence Switch . The 
PUSH TO TEST button must be released between tests or an 
erroneous i n d i cation may resu lt .  

S E N SO R  CONTI N U ITY Test 

Pu rpose 

Check cont i n u ity of the c i rcu i t  breaker cu rrent sensors .  

NOTE 1 .  The test set  does not measure accuracy 
of the current sensors. This can be established 
only by testing the complete system, in conjunc­
tion with the breaker, using a commercially avail­
able high-current/low-voltage ac test set. 

NOTE 2. The test set is not for use in testing the 

equipment-mounted neutral sensor employed 

with trip devices equipped with a ground fault 
trip element for three-phase, four-wire applica­

tions. This neutral sensor is excluded from the 

scope of the circuit breaker/trip device test pro­

cedures, and instead should be treated as an in­

tegral part of the maintenance and testing 
activity associated with the switchgear equip­

ment. 
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Proced u re 
1 .  Posit ion Test Set Contro ls :  

TEST S ELECTOR-Com ponents Tests. 

COM PONE NT TEST SELECTOR-Sensor Cont inu ity 

SEQU E NC E  SWITCH-A 

Connect for Mode 2 test ing (see Page 7 ) .  

2 .  Ensure a l l  power is  removed from t h e  c i rcu i t  breaker 
and that the M i cro-VersaTrip® Test Set i nterface module i s  
con nected between the c i rcu i t  breaker a n d  test set. 

LEVEL INSTANTANEOUS function is present 
(see Page 1 4  ). 

Fault Trip Annunciators 
As an optional accessory, p rogrammers may be equ i pped 

with ,  pop-out type, fault trip annunc iators. 

3 .  Push the PUSH-TO-TEST button .  The OK l i g ht m ust 
l i gh t  wh i le  the PUSH-TO-TEST button is depressed.  Absence 
of the OK l ight  i nd icates a h igh  res istance or open c i rcu i t  i n  
t h e  C T  or  wir ing harness. T h e  PUSH-TO-TEST button m ust 
be released between tests. 

In operat ion ,  these annunc iators pop out each t ime the ir  
respective tr ip e lement del ivers a tr ip s ignal .  If a prog ram­
mer trips on L T overload, on ly  that ind i cator is activated .  For 
short c i rcu its, a s ing le ind i cator serves both the ST and 
INST elements and is  activated by either. The G F  ind icator 
responds only to a g round fau lt tri p .  

When  test ing programmers so equ i p ped,  the t r ip  annun­
ciators are function ing properly if they are activated each 
time the i r  respective tri p element trips. 

Important N ote- There will be no OK light on se­
quence positions: F, G, H unless the HIGH 

Table 9-How to Use the " External  Monitor" 

Test Set Settings 

Pro- Pro-
gram mer grammer Output ( ± 3%) 

Test Cu rrent Type Per Unit (1 .00) 

Selector Setting Switch Test Current 

1 .0 1 .241 Vdc 
0.95 1 . 1 70 Vdc Valid only 

1 .  LONG TIME/ 
0.90 1 . 1 00 Vdc with PRE-

SHORT TIME 
0.85 1 .029 Vdc SET CUR-

Standard and -

Zone I nter-
0.80 0.958 Vdc RENT 

locked 
0.70 0.8 1 7  Vdc button de-
0.60 0.676 Vdc pressed. 
0.50 0.534 Vdc 

2. INSTAN-
A 

0.283V PEAK 
TANEOUS 0.566V PEAK 
a. Standard 

B 
(See Comments) 

b. High Level NO OUTPUT 

3. GROUND A 0.200V rms 
FAULT B 0.400V rms 

4. CONVERTER 
CHECK 

5. COMPONENT 
TESTS 
a. Short Time 

Zone 
Transmit 

or 
Ground Fault 
Zone 
Transmit 

b. Open Diodes 

c .  Short Diodes 

d.  Sensor 
Continu ity 

20 

Waveform 
(For Reference 

Only) 

PRESET DC O"'P"' I CURRENT as  shown 
actuated. 

START button

1

� 
activated. DC output 

(Test Running) 
a' 'howo 

� 
Half stne wave 

NO OUTPUT 

�T1� Sine wave 

1\_f\J t•me T delay 1 - '" 
ttme - tR = 0.03 ± 0.01 sec 

DC voltage, DC voltmeter 
i nput resistance must be 
greater than 1 0  megs. 

jtppmx ____j_ 2 8 Vdc 

0 85 V or less 

T 

Must be less than 4V peak. 

rYYYY1 
1 20 Hz 

Indetermi nate waveform 
must be less than 4V peak. 

Iv, Must be less 
than 4 Vdc 

Comments 

Note that the values shown i n  the OUTPUT COLUMN 
apply on ly with the PRESET CU RRENT control de-
pressed. 

SHORT T I M E  ---j I t  m e  d e  a y  r--
D E LAY 

Start Trtp 

Waveform is a hall sine with a rep. rate of approxi-
mately one pu lse every 200 m i l l iseconds. OUTPUT ap-
plies with the proper programmer (Type A or  B) 
con nected. 

This function uses the same circuit  as the LONG 
T I M E/SHORT TIME. When the L T/ST is cal ibrated, the 
HIGH LEVEL I NSTANTAN EOUS is also cal ibrated. 

A programmer must be connected to the Test Set to 
obtain TEST CURRENT Any Micro-VersaTr ip " pro-
gram mer with the GF functiOn may be used (either 
Type A or B).  

Output depends on programmer type. For Type A 
programmers, the output should be approx. 
0.500 Vdc; for Type B .  0.250 Vdc at a meter setting  of 
1 5.00 (values for reference on ly) .  A prog rammer 
must be connected to the Test Set. 

Appl icable only when the ZONE INTERLOCK funct ion 
is present in the programmer. The waveform appl ies 
d u ring a trip condit ion.  

A programmer m ust be connected. For T4VT pro-
grammers, a Mode "2" connection must be made. (See 
Page 7) .  

A programmer must be connected, for T4VT program-
mers, a Mode' 2 connection must be made. (See Page 
7) .  

DC resistance of c urrent sensor and wi r ing - R8 • 
Rs 909Vs Req u i res a Mode "2" 

( + 1 0%) � connection. 
14 .4-Vs (See Page 7) 
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If Test Results Do Not Conform 

• Carefu l ly  review the test i nstructions to see that the 
proper procedu re is  be ing fo l lowed . 

• Check a l l  sett ings on the programmer u n it .  

• Is the test set TRIP B R EAKER-PROGRAM M E R  ONLY 
switch i n  the proper posi t ion ? 

• Is the test set PROG RAM M E R  TYPE switch i n  the proper 
pos i t ion ? 

• Does the PROGRAM M E R  C U R R ENT S ETTING on the test 
set match the prog ram mer C U RRENT S ETTIN G ?  

• Is  t h e  test set TEST S E L ECTOR i n  t h e  proper posit ion ? 

• Are you test ing for a funct ion (e .g .  Zone Selection Inter­
locki n g ;  H igh  Level Instantaneous opt ion,  etc . )  that the 
particu lar  programmer u nder test does not have ? 

• Some component tests can on ly  be checked when run­
ning the complete system check. See i nd ividual  test 
i nstructions. 

Completion of Tests 

After test ing  has been completed , the fol lowing proce­
d u res must be d i l igently executed preparatory to restor ing 
the c i rcu i t  breaker to service:  

1 .  Ensure that the breaker is  fu l ly discon nected from any 
power sou rce. 

2. Disengage the Test Set con nector from the prog ram­
mer and remove the i nterface module  from the ci rcu i t  
breaker ( i f  used) .  Rei nsta l l  the so l id  state prog rammer 
i n  the breaker. 

• Are all connections engaged (e.g. the two-pin con nector 
at I NTERFACE MODULE B and the con nectors at J1 and 
J2) ? 

• If the t imer makes no ise but  does not operate, push 
RESET buttons.  Manua l ly reset t i mer. 

• When using 50-Hz power,  the t imer read ing  m ust be mu l ­
t ip l ied by 1 .2 .  

• Two program mers are connected. A fou r  funct ion model 
is  pl ugged i nto the Test Set front panel ,  and a ful l  func­
t ion model connected to J2. Remove one of them. 

• Use the EXTERNAL MONITOR jacks (See Page 20 ) to 
check cal ib rat ion  and tript i me.  

• Are the TEST S E LECTOR toggle switch options in the 
correct posit ion ? 

• If resu lts do not conform after repeat ing the test, obta in  a 
rep lacement program mer. DO NOT REI NSTALL A DEFEC­
TIVE PROGRAM M E R  IN  THE C I RCU IT BREAKER!  

WAR N I N G :  FAILURE TO REINSTALL (RECON­
NECT) THE PROGRAMMER IN THE CIRCUIT 

BREAKER, VOIDS THE BREAKER'S AUTOMATIC 
TRIP S YSTEM AND COULD ULTIMA TELY RE­
SULT IN LOSS OF LIFE AND/OR SERIOUS 
PROPERTY DAMA GE. 

3. Reset a l l  t r ip  i nd icators on the programmer. 

4 .  I f  the programmer's adj ustment knobs were moved to 
d i fferent sett ings d u ri ng  test ing ,  restore them to thei r "as 
received" setti ngs. 
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Record of Original " In Service" P rogrammer Settings 

PROGRAMMER CAT. N O .  -----------------------------------------------------------

C U R R ENT S ETT I N G  

LONG T I M E P I C K U P  --------------------------------------------------------------

LON G T I M E D ELAY ---------------------------------------------------------------

SHORT T I M E P I C K U P  -------------------------------------------------------------

SHORT T I M E D ELAY --------------------------------------------------------------

SHORT T I M E  l2t -------------------------------------------------------------

I N STANTAN EO U S P I C K U P  _____________________________________________________ __ 

H I G H  LEVEL I N STANTAN EOU S  SETT I N G  ------------------------------------------------

G R O U N D FAULT P I C K U P  ---------------------------------------------------------

G R O U N D FAULT DELAY ----------------------------------------------------------

N otes: 

22 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 




