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INSTRUCTIONS FOR POWER SHIELD —SOLID-STATE TRIP DEVICE
AND TYPE 504 TEST SET

FOR (-T-E CIRCUIT BREAKER TYPES
K-6005, K-16005, K-2000S, K-J000S, K-40005, K-DON-6005 AND K-DON-1600S

1.0 POWER SHIELD — SOLID-STATE TRIP DEVICE

1.1 INTRODUCTION

“POWER SHIELD" is a solid-state trip device used to
protect the power system cgainsi damoge caysed by
overloads and faults. it is supplied as an integral part of
the I-T-E circuit breaker, types K-600S through K-40005,
K-DON®-4008, and K-DON-16005.

The long-time, short-time, and instantaneous trip ele-
ments perform essentially the same protective functions
as provided by the electro-mechanical trip devices, but
with greater accuracy and selectivity, See Table |, page 10.

The ground-trip function can be included in any model
for those applications in which it is desired to prorect the
system against faults to ground. These are often arcing
faults which result in currents whose magnitude is less than
normal load current, but require detection due to the dam-
oge which may result from the arc,

“POWER SHIELD" is completeiy tested prior to ship-
ment. Since there are no potentiometers or other devices
which may have lost adjustment during shipment, no read-
justments need be mode. Nor is there any maintenance
required in the usual sense of cleaning or lubricating.

Normally, ail that is required is a visual inspection that
all tap-plugs are in their.proper piaces.

Electrical tests which may be made as part of a routine
procedure are included in Sections 2.1 to 2.8.

The frequency of testing will vary from user to user de-
pending on many factors. A typical interval of 1 year is
suggested,

1.2 QPERATING PRINCIPLES

The trip device consists of the sensors, logic box, latch-
release, and interconnecting wiring. There are two (2)
sensors mounted on each primary conductor, one supply-
ing the logic box with @ signal current proportional to the
primary current, the other supplying the power required
to aperate the latch-release and solid-state circuitry. The
logic box contains the circuitry and the various tap-blocks
used to set the overcurrent trip levels and time-delays.
The magnetic latch release 1S POWERED BY THE LINE
OVERCURRENT, through the sensors and logic box.

The power-supply sensors provide the bias-power re-
quired for the electronic circuits, as weil as the power re-
quired for the latch-release. The power-supply sensor
output is switched to the latch release on command of the
logic box, when the primary current exceeds the selected
magnitude and time-delay.

The signal-sensors operate similar to current trans-

b= L/N

I3 is rectified in the LOGIC BOX, and is burdened
a resistor R, which is selected by placement of the amg
tap plug. Thus, a voitage, ¥2, is developed acro:
which voltage is proportional to both the primary
secondary currents |, and |, The electronic pick-ug
cuits are actuated by Y2 if it exceeds the set level. '
the time-delay circuits are actuated to determine the
(and !,) has persisted for the required delay.

At the expiration of the delay time, the output ¢
is triggered, enabling the power-supply sensors to de
their power to the latch-release, thus opening the ¢
hreaker,

1.3 AVAILABLE SETTINGS

AMPERE-TAPS available on "POWER SHIELD" de
on the frame-size of the breaker. They are listed in Tat

The LONG-TIME pick-up may be set ot 0.8, 0.9,
1.1, or 1.2 times the chosen AMPERE-TAP. (See Tabl
The LONG-TIME delay may be set at minimum, inte
diate, or maximum delay band. "POWER SHIELL
offered with two choices of long time delay band
described in Table V.

SHORT-TIME pick-up moy be set at 2, 3, 4, 6, 8,
times the selected AMPERE-TAP. {See Table IIl.}
SHORT-TIME delay may be set at minimum, interme
or maximum as illustrated in Toble Y. Unlike long
delay, only one choice of short delay bands is offer
the various ""POWER SHIELD™ models.

INSTANTANEQCUS pick-up may be set at 4, 5, &,
or 12 times the AMPERE-TAP, (See Tabie lll.} This
tion responds with no intentionai delay as shov
Table V.

GROUND pick-up current settings vary wih the br.
and the AMPERE-TAP range chosen, as shown in Tab
The delay may be set ot minimum, intermediate, or
imum as shown in Table V.

1.4 HOW TO MAKE SETTINGS

The PICK-UP and DELAY settings for cll trip fun
are made by proper placement of the tap plugs c
front panel of the LOGIC BOX.

The iong-time, short-time, and instantaneous trip
tions are calibrated in terms of the AMPERE TAP s¢
This setting is similar to the '‘coil-rafing™ of the el
mechanical trip device. However, several AMPER
settings are available in the "POWER SHIELD".

AMPERE-TAP setting is made by placement of its tog
an tha frant nanal nf tha |OGIC BOX.
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dure is rep'euted for the short-time and instantaneous 1.5 FIGURE 1 — ONE LINE DIAGRAM
functions.

The ground-trip function is calibrated directly in am- a YV

4 LATEH

peres. To set pick-up amperes and time delay, simply
place the tap plugs in the selected positions of the tap-
biock in the LOGIC BOX front panel.

LOGIC BOX

As an example of the piug settings, consider the fol- P — e — = = =

lowing example: ] I_—_
RECT |

BREAKER

|
Breaker K-20008 en g o e —
Long-time pick-up desired: 1600 omps. “ _C"J_]
1
{
{
|

: |
(1) Set AMPERE-TAP plug at 2000 amps. U I |
(2] Set LONG-TIME PICK-UP plug ot 0.8; then L. T. | :
1
|
|

pick-up = 0.8 X 2000 = 1600 amps. Iy | —
:ﬁ:;;s = s.‘ﬁ:‘u‘rl' BURDEN| V2 | o0x e i TIMING
(3} Set INSTANTANEOUS PICK-UP plug at 10; then sensOs T || X v crrs. eRTS,

INST. pick-up = 10 X 2000 = 20,000 omps. !

The plugs should be inserted the full extent of their ——— s -
travel, |f one is only portiaily inserted or left out, thai
setting reverts to minimum, POWER SHIELD SYSTEM

SENSOR

CHECK H

vARIAC CONTPOL

s ¢
A & & N
.“ .
s, ®
s
i Ni
!‘ PHASE FUNCTION
k SELECTOR SELECTON
5 e
j_ -
H DEFEAT
k

anD i@ 15_, (@} é

TESF FAULT RESET

Kk (D | T Imrerial Corprmatie=
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2.0 POWER SHIELD — TEST SET
2.1 GENERAL REQUIREMENTS

The test sat has been designed specifically for use with
the ""POWER SHIELD"' trip device, and incorporates all the
required test circuitry in @ compact portable case.

These instructions should be used in conjunction with
the basic circuvit breaker instruction books as follows:

K-4005, K-146008S, K-20008,
K-DON-4005, K-DON-1600 ... ...... |B-9.1.7-6

K-3000S, K-40008 ................ [B-9.1.7.4

The required power is a 115V, 60 Hz., single phase, 5
ampere source.

in addition to testing the trip device pick-up and delays
of the Long-Time, Instantaneous, Short-Time and Ground
functions, ["on' or "off'"’ the breaker) the test set may be
used to confirm that the sensors and their wiring have con-
tinuity and are not shorted to ground. The test set will
also confirm that the latch release, and the rest of the
breaker's trip mechanism is functioning, by tripping the
breaker through the LOGIC BOX.

To use the "“POWER SHIELD TEST SET", connect the
power cable to a 115V source and connect the test cable
to the 'POWER SHIELD'' terminal block. It is unnecessary
to remove the wires from the '"POWER SHIELD' terminal
block, uniess otherwise indicated,

in testing a particular function, it will be necessary to
move the plugs on the other functions to their maximum
sefting. However, the existing setting must be noted so
that they can be properly restored and overall coordina-
tion maintained as originally determined by the engineers.
The plugs of the other elements should not be merely
removed because this does not defeat the function, but
rather ajlows it to revert to the minimum setting, and im-
proper operation will occur,

NOTE 1

When testing *'POWER SHIELD"" units equipped with
ground protection it will be necessary to set the GND
switch in the DEFEAT position {lower lefthand corner
of the test set) to test Long-Time, Instantaneous, and
Short-Time delay functions. Set the GND switch in
the TEST position to test ground trip functions.

NOTE 2

The CLOSE lamp must be lighted at the start of any
test. I not, depress the RESET button and close the
circuit breaker if desired.

NOTE 3

The “POWER SHIELD" functions con be tested with
the circuit breaker in the open position if so desired.
The trip and close lights on the test set will simulate
breaker operation.

NOTE 4

2.2 DESCRIPTION OF CONTROLS

Fuse Holder
The fuse is o standard AGC-3. (3 ampere, slow bi

On-Off Switch

Removes power from fest set circuitry, Retain ir
position until all connections and seitings are made,
Phase Selector Switch

Allows tests to be selected on individue! phases.
“N" position is used when the “"POWER SHIELD" devi
a unit with a neutral sensor (4 wire system with grou
Function Selector Switch

Selects which option is to be tested.

GND Switch

The switch defeats the ground option when te
phase functions,
Fault Switch

Applies a simulated fault condition.

Reset Switch

Resets the simuloted breaker position to the closed
dition.
Open and Close Lomps

Indicates position of the simulated breaker. (L
are type 1835}
Long-Time Pick-Up Lamp

Indicates when long-time pick-up has occurred.
lamp is operable only when the Function Selector is i
LT position. {Lamp type 18335)
Sensor Continuity Lamp

indicates sensor continuity. |t can be checked by ¢
ing the sensor check terminals. {lomp type 1835}

Sensor Check Terminals
Used in conjunction with a set of test leads to inc
continuity of the breoker sensors.

Test Plug Connector

It is important that the test plug be inserted secur
the proper holes: Clamp the ossemblies fogether a3
vided to prevent misoperation,
Yariac Control

Adijusts the level of the simulated fault current, Al
start the tests with variac in the low position,
External Ammeter Terminals

For more precise settings an external ammeter m:
used lo set fault levels.
Meter Scale Switch

Used to change full scole currents of the meter,

Ammeter

The ammeter is calibrated to read full scaie of the
scale switch.
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to indicate the length of time that the fault current per-
sists. Please note that the timer runs when checking
pick-up and it should be disregarded.

2.3 CIRCUIT BREAKER ACCESSIBILITY

The circuit breaker to be tested should be completely
de-energized or otherwise disconnected from the power
circuit for compiete safety to test personnel.

When the circuit brecker is stationary mounted, it is
necessary to physicaily disconnect the primary cables or
to otherwise open the circuit on both sides of the circuii
breoker,

When the circuit breaker is the drawout type, the cir-
cuit breaker should be withdrown to the test position to
isolate the primary circuit.

When the breaker is electricoily operated, the control
vower can be retained for ease of operation of the circuit
breaker during festing.

Refer ta the individual instruction hooks listed in Section
2.1 for guidance.

2.4 LONG-TIME FUNCTION (See Notes 1-4 page 5)

2.4.1 PICK-UP TEST

a. Set the Function Selector to LT,
b. Set the Phase Selector to the desired phase.

¢. Operate and hold the Foult Switch and siowly ad-
just Yariac Contrel until the Pick-Up Lomp lights.

d. Observe meter reading and compare against proper
value obtained from Table |l. Repeat for other phases.

2.4.2 DELAY TEST

a. Set the Function Selector to TIME,
b. Set the Phase Selector to the desired phase.

¢. Operate and held the Fault Switch and adjust the
Yariac Control to the desired test current. (e.g. three times
pick-up test current in Table |.}

d. Release the Fault Switch and reset the Timer.

e. Operate and hold the Fault Switch until the Open
Lamp lights, the Timer stops, and the breaker trips. Check
time against Table V.

f. Reset the Timer, depress the Reset Button and if de-
sired close the circuit breaker,

g. Return the Variac Control to zero {counterclockwise]
at the end of the delay test.

2.5 INSTANTANEOUS FUNCTION (See Notes 1.4 page 3}

2.5.1 PICK-UP TEST

a. Set the Function Selector to INST.
I Sat the Phasa Selectar to the desired phase.

d. Observe the meter reading at the point where the
meter reading begins to decay and compare with the
proper value found in Table lil.

e. Return the VYariac Control to zero (counterclock-
wise}, depress the Reset Button, and close circuit breaket
if desired.

f. Repeat for other phases if desired.

g. Note that the INSTANTANEQUS tunction can not be
checked at the 12X sefting because the maximum SHORT-
TIME setting is TOX.

2.6 SHORT-TIME FUNCTION (See Notes 1-4 page 5]

2.6.1 PICK-UP TEST

a. Set the Function Selector ta ST.
b. Set the Phase Selector to the desired phase.

¢. QOperate and hold the Fault Switch and siowly ad-
just the Yartac Controi until the Open Lamp lights and the
breaker trips.

d. Observe the meter reading at the point where the
meter reading begins to decoy and compare with the
proper value obtained from Table [l

e. Return the Variac Contrel to zero [counterciock-
wise ), depress the Reset Bytton, and clese circuit bregker
if desired.

2.6.2 DELAY TEST

a. Set the Function Selector to TIME.
b. Set the Phase Selector to the desired phase.

¢. Opergte and hold the Fault Switch and adjust the
Variac Control to a current that is 150%, of pick-up. {To
preset test current, place pick-up pin into max. slot; then
replace to original slot.)

d. Reiease the Foult Switch and reset the Timer,

e. Ogperate and hold the Fault Switch until the Open
Lamp lights and the circuit breaker trips. The Timer will
indicate the elapsed trip time, Check iime against Table V.

f. Return the Variac Control to zero {counterclock-
wise), depress the Reset Button, and close the circuit
breaker if desired.

g. Repeat for other phases if desired.

2.7 GROUND FUNCTION (See Notes 1-4 page 5)

2.7.1 PICK-UP TEST

a. Set the Function Selector to GND.
b. Set the Phase Selector to the desired phase.
c. Set the GND Switch in the Test position,

d. Cperate and hold the Fault Switch and slowly ad-
just the Yariac Conirol until the Open Lamp lights and the
breaker trips.
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f. Return the Varioc Control to zero {counterclock-
wise}, depress the Reset Button, and close the circuit
breaker if desired.

g. Repeat for other phases it desired.

2.7.2 DELAY TEST

a. Set the Function Selector to TIME.
b. Set the Phase Selector to the desired phase.
¢. Set the GND Switch to the Test position.

d. Operate and hold the Fault Switch and adjust the
Varige Control to a current that is 150%, of pick-up. [To
preset test current, place pick-up pin into max. siot; then
replace to original slot. )

e. Release the Fault Switch and reset the Timer.

f. Operate and hold the Foult Swiich until the Open
lamp lights and the breaker trips. The Timer will indicate
the elapsed trip time. Check time against Table V.

g. Return the Yariac Control to zero {counterciock-
wise), depress the Reser Button, and close the circuit
breaker if desired.

h. Repeat for other phases if desired.

2.8 SENSOR CHECKS

NOTE: All sensors are tested as part of the complete
breaker system at the factory, prior to shipment.

All sensors can be individually checked as follows:

Remove the test cable from the "POWER SHIELD" ter-
minal block.

Attach a poir of test leads to the SENSOR CHECK ter-
minals on the “POWER SHIELD"' Test Set.

2.8.1 SENSOR CONTINUITY

SIGNAL SENSORS

a. Attach one of the test leads to terminal five {5)
the “"POWER SHIELD'" terminal block.

b. Remove the wire from terminal eight {8) of
“POWER SHIELD" terminal block and held the remair
test lead TO THE WIRE, The sensor cantinuity lamp she
light brightly to indicate continuity.

<. Reploce the wire to terminal eight {8).

d. Repegt the test for terminals seven {7) and six {

e. |f the "POWER SHIELD" unit is o four wire sys

with ground prclection, repeat the test on terminal -
{4) to check continuity of the neutral sensor.

POWER SUPPLY SENSORS

a. Attach one of the test leads to terminal four
(14) of the "POWER SHIELD' terminal bleck.

b. Remove the wire from terminal eleven {11) of
"“"POWER SHIELD" termina! block and hold the reman
test lead TO THE WIRE. The sensor continuity I
should light brightly to indicate continutty.

¢. Replace the wire to terminal eleven {11).

d, Repeat the test for terminals tweive (12)
thirteen {13).

2.8.2 SENSOR GROUNDING

To ensure that all sensors are electrically isolated -
ground, the gbove tests can be repeated from each se
terminai (8, 7, 6, 4, 11, 12, and 13} to breaker fr
The continuity lamp should NGT light.



I1B-9.1.7-21 LOW-VOLTAGE POWER CIRCUIT BREAKERS
PAGE 8

2.9 SAMPLE TEST SHEET

DATE Derwany /. 197/

TESTER C/C/ﬂrZ/VL(’/ @oue,_

BREAKER TYPE K-/G00S TRIP DEVICE TYPE SS563

TRIP DEVICE SERIAL NO. 209/

LONG-TIME (TAP /OO0 - PLUG _ /O - MINIMUM DELAY)

PICKUP:* _ 2,05 amps (PHASE &)
2./0 amps {PHASE B)
2.05  amps (PHASE ()

TIME: /0.5 seconds

INST, (PLUG _ 4.0 )

PICKUP: 8.4 amps

SHORT-TIME (PLUG _Z.O0 - MINIMUM DELAY)
PICKUP: 4.2  amps
TIME: o 13 seconds

GROUND (PLUG 3.0 - MINIMUM DELAY)
PICKUP: 0.4/  amps
TIME: g.72 seconds

SENSOR CHECKS ok NOT 0K

*Different Phases need only be checked once.
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BREAKER TYPE

TEST SHEET

DATE

TESTER

TRIP DEVICE TYPE

LONG-TIME (TAP

PICKUP: ™

TIME:

INST. (PLUG

PICKUP:

SHORT-TIME (PLUG

PICKUP:

TIME:

GROUND (PLUG
PICKUP:

TIME:

SENSOR CHECKS

(:::) i8-9.1.

TRIP DEYICE SERIAL NO.

- PLUG

amps (PHASE K)
amps (PHASE B)
amps (PHASE ¢)

seconds

amps

- MINIMUM DELAY)

- MINIMUM DELAY)

amps

seconds

- MINIMUM DELAY)
amps

seconds

0K ____ NOT OK

*Different Phases need only be checked once.
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3.0 DATA SECTION

3.1 TABLE | — POWER SHIELD STANDARD TYPES

TRIP ELEMENT

GROUND
SOLID-STATE

TRIP DEVICE LONG SHORT INSTAN- DOUBLE
TYPE TIHE TINE TANEDUS { 3-WIRE | 4-WIRE ENDED USAGE

38-3 X
38-363
§8-3G4
$S-360E4 X GENERAL
§$§-13 PURPOSE
$8-1383

8§5-1364

$8-13G0E4

o B

X
X S
X

Same as above, bu! with longer LONG-TIME deiays.

§8-4
55-4G3
$5-464
S$-4GDE4 X DUAL
$3-14 ‘ SELECTIVE
$S-14863
S5-146G4
$S-14G0E4

> | | ]
> > | > | 2
>

Same as above, butl with lenger LONG-TIME delays,

38-5
$5-383
$3-564
$5-5GDE4 X TRIPLE
$8-15 SELECTIVE
SS-15G3
35-1564
S$5-15GDE4

> | | < § o

> 1 o |

| > | < | <
>4

Same as above, but with longer LONG-TIME delays.

§§-1
$8-763
$5-764
$5-7GDE4

X INSTAN-
TANEOUS
ONLY

> o | g | >
>

$8-10 X

ce_1ANA v Y

AlrAnYT Yiar
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3.2 TABLE Il — LONG-TIME PICK-UP CURRENTS (£15%) (See Note 4, page 5]

The test current valves listed are secondary amperes.

Based on 1.0 Pick«up Setting*

Test Test
Breaker Ampere Currant Breaker Ampere Current
Rating Tap (Amps) Rating Tan (Amps)
50 0.50 X-1600$ 600 0.75
70 0.70 K-Don- 160035 1000 1.25
K-600$
K-Den-500S 100 1.60 (1600 Sensors) ey 2.00
(225A Sensars) g .50
225 2.2% 800 1.00Q
k-20008 1200 1.50
X-§008 250 1.00 2000 2,50
K-0on-800S 400 1.80
(BDOA Sensors) ™ 2.40 2000 .00
K-30008
3000 1.50
K-1500S 250 1.00
K-Dan-16008 400 1.60 K- 40005 3000 1.50
(8004 Sensors) g 4g 2.40 4000 2.00

*For other pick-up settings, meltipiy the 1.0 pick-up value by the pick-up

tap setting.

1.8,

0.8 pick-up setting on a 1800 ampere tap of a 1600 breaker rating.

0.8 x 2.00A = 1.60A Test Current,

3.3 TABLE Il — INSTANTANEOUS AND SHORT-TIME PICK-UP CURRENTS [=15%]

The test cufrent values listed are secondary amperes,
Breaker Ampere Plug Setting
Rating Tap 2 K| 4 5 6 8 il 12
50 1.00 1.50 2.00 2.50 3.00 4,00 5.00 6.00
K-6003 70 1. 40 2.10 2,80 3.50 4.20 5.80 7.00 8.40
K-Don-500S 100 2.00 .00 4.00 §.00 §.00 8.00 10,00 12.00
(2254 Sensors) 150 3.00 4,80 .00 7.50 8.00 12.00 | 15.00 | 18.00
225 4.30 6.73 9.00 | 11.25 13.50 18.00 —_— —_
k-6008 250 2.00 3.00 4.00 5.00 6.00 8.00 | 10.00 12.00
K-Don-G0OCS 400 3.20 4,80 .40 8.00 9.60 12.80 | 16.00 | 19.20
{BO0A Sensors) 800 4,80 7.20 9.60 | 12,00 | 14.40 19. 20 —_— —_—
K-16008 250 2.00 3.00 4,00 5.00 §.00 g.00 | 10.00 | 12.00
K-Don=16008 400 .20 4,80 .40 8.00 9.60 | 12.80 | 16.00 | 18.20
(6004 Sensars) 800 4.80 7.20 9.60 | 12.00 14,40 7 18,20 — —_—
X-16008 600 1.50 2,25 3.00 3.15 4.50 5.00 7.50 9.00
K-Don-1600S 1000 2.50 3.7§ 5.00 8.25 7.50 10.00 | 12.50 15.00
(IE00A Sensors) 1600 4.00 §.00 §.00 [ 10.00 | 12.00 | 16.00 | 20.00 _—
800 2001 2.00| 400 | s5.00] 6.00| s.00 | 10.00 | 12.00
K-20008 1200 3.00 4,50 §.00 7.50 9.00 | 12,00 | t5.00 { 16.00
2000 5.00 7.50 { 10,00 | 12.50 15.00 | 20.00 e —
X-30008 2000 2.00 3.00 4.00 5.00 6.00 B.00 | 10.00 | 12.00
3000 3.490 4.50 6.00 7.50 5.00 12,00 | 15.00 y8.00
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3.4 TABLE IV — GROUND PICK-UP CURRENTS {=15%1

The test gurrtent valpes listed are secandary amperes.
Groung Ground
Pickup Test Pickup Test
8reaker Piug Gurrent Breaker Plug Current
Rating Setting {Amos) Rating Setting (Amps)
1 1.00 3 i 0,379
n " K-16003
K-600S : =00 K-Don- 1600S 5 0.750
K-Don-500S k| 3.oo (1600A Sensors) 9 1.129
{2254 Sensors) %
4 4.00 K- 20005 12 1.50
& 6.00 18 2.125
| 0.40 5 | 0.250
K-5008 -
K-Dan-600S - ¢.80 K-30008 0 0.500
k-16003 k] 1.20 4 13 0.750
K-Don-16008S ; K-40008
(500A Sensors) 4 [ 1.80 20 1.00
8 | 2.4 an 1.50
3.5 TABLE V — TRIP TIMES
Test Test Current Time Oelay
Long-Time 3 x LONG-TIME pick-up setting. $53 S84 s8§:
Delay Set SHORT-TIME ano INSTANTANEOUS pick-up [ Min E-12 sec.
above test cucrent by placing plugs at int 20-30 sec.
maximum, faor test purpose oniy. Max GD-9B sec.
Return plugs to preper pesition when test §313 §%14 SS515:
15 concluded. Min i6-24 seec.
Defeat ground trip functson fof this test Int 40-80 sec.
as indtcated in Mote 1. (See page 3) Max 120-186 sec.
Short-Time 1.5 1 SHORT-TIME pick-up setting, All Devices:
Belay Set INSTANTANEQUS pick-up above test cur- | Min .0B-.17 sec.
rant by placing plug at maximum, for test Int .20-.32 sec.
purpose only, Max .35-.50 sec.
Return plug to proper pesition when test
is concluded,
Defeat ground trip function for this test
as indicated in Note 1. (See page 5)
Instantzneous 1.5 x INSTANTANEQOUS pick-up setting. All Devices:
Delay No noticeanle
delay or .08
sec., max.
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4.0 APPENDIX

4.1 PRIMARY CURRENT TESTING

The primary test method is desirable periodically, when
the proper high current test equipment is available, since
all eiements of the circuit breaker are tested ot one time,
simuigling ociuai service conditions as closety as passible.

It is pointed out tha! when such o low voltage — high
current test set is used, the resultant test current is not per-
tectly sinusoidal. This can couse apparent errors in test
resulls, particularly when checking the GRCUND func-
tion. since solid-state trip devices are designed and
tested in the factory in terms of rms sinusoidal current,
in accordance with standards.

However, even with the deficiencies noted, the primary
test method is still valuabie in checking ail components
in the cireuit breaker from terminal to terminal.

If precision measurements are desired, the foliowing
steps should be taken:

a. Remove wires from terminals 11, 12, 13 & 14 of
the jogic box. Short out these four wires for the duratien
of the ftests.

,—Y(.a b. Apply an externa!l auxiliary voltage source {20 Vac

=20% ) through a 52/a breaker auxiiiery confact to
terminals 11 & 14 of the logic box.

¢. Proceed fo test as usuai.

The fellowing general guide lines are provided for in-
farmetion.

T. Test Equipment—T7he test equipment should be o
60 Hz. power supply capable of supplying single phase,
high current at iow voltage. Current output should be
adjustable with c minimum current requirement of 600%
of maximum sensor rating. This is based on checking the
instantanecus element for pick-up at approximately four
times rating and checking the short-time delay element
set ot four times rating with current at 1 limes the set-
ting. The test equipment should be capable of maintain-
ing the instantaneous and short-time test currents for a
minimum of two seconds which is the time cilotted for
ndjusting the test equipment ta the correct current values.
The equipment shouid contain a timer which will operate
during current flow and be capable of accurately measur-
ing times between .05 and 300 seconds.

9. Connect the upper and lower breaker terminals of
one pole to the test unit. |f the breaker and test unit are
not equipped with stab adapters, use cable or bus of
sufficient size and as short as pessible to hold heat rise
and voltage drop to @ minimom.

3. After each test that results in the breaker tripping,
reciosing the breaker is required before proceeding with
the next test,

4. Since much of the testing is done with currents ex-
ceeding the continuous current roting of the circuit
breaker, care should be exercised in not overheating it.
Allow sufficient cooling time between fesis.

5. After conclusion of the tests, make sure the tap
liica wmer vmrnb bm tha renuirsd aperoting setting.

e~

experience, if the solid-state trip device checks out at
calibration setting with on overcurrent through
breaker, the device will also check out at other calik
tion settings cnd overcurrents. Therefore, 300% o
current is used as representative for long-time delay «
150%, [of SHORT-TIME colibration seting) for short-t
delgy testing.

7. Due to extensive egquipment required, fieid fes
for resettable delay is not justified and, theretore,
covered by this procedure.

g. Clean Contacis—The ar¢c contacts will bece
marked from repeated tests and at the low voltage
values, the current tends to mark the mains as well. C]
with nonmetgilic materiai such as ''Scotch Brite.”" B
residve irom the breaker before placing in service.

Note For Testing Models Equipped With Ground

For "POWER SHIELDS™ so equipped, the ground
function must be defeated in order to test the other
functions. This is done by placement of a jumper-wir
the "POWER SHIELD" front panel, between terminc
and 2. To test the LONG-TIME, SHORT-TIME, and
STANTANEQUS functions, temporariiy connect this jum
Remove it to test the ground trip function and to p
the brecker in service.

As gn example of this test procedure, consid
K-20005 breaker equipped with type 55-5 PO
SHIELD" trip device. The settings are:

LONG-TIME: Pick-up — 1,600 amps (0.8 x 20(
Delay — Min. Band
SHORT-T!ME: Pick-up — 8,000 amps {4 » 2000
Delay ~— Int. Band
INSTANTANEOUS: Pick-up — 20,000 amps (1
2000)

GROUND: Pick-up — 600 amps {2 X 300)
Delogy -— Max. Band

For the LONG-TIME, SHORT-TIME ond INSTANT,
QUS f{unctions, place the jumper between terming
and 2.

For the LONG-TIME test, use test current of 3 X
— 4800 amps. Since this is below the SHORT-TIME
INSTANTANEQUS seftings, they need not be cha
for the test. The breaker shouid open ofter the expir
of the LONG-TIME, minimum delay of § to 12 sect

To test the SHORT-TIME function, use o test curre
1.5 % 8,000 = 12,000 amps. The delay shoul
from .20 to .32 seconds.

Use a test current of 1.5 X 20,000 = 30,000 am
test the INSTANTAMNEQUS. Delay shouid be .05 se¢

or less,

Remove the jumper between terminais 1 and 2.
a test current of 1.5 X 400 = %00 amps to tes
ground, The deloy should be between .35 ond .5(
onds.

In addition to the delay test outlined above, the pil

currents may also be checked, if desired. The tole
An Al mick-uns (FONG. SHORT. and INSTANTANE!
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creasing the current graduolly until the breaker trips. The
LONG-TIME pick-up may be accurateiy determined by
connecting a YOM from terminal 10 to 9 (10 plus).

Pick-up is that current ot which the YOM just deflects. It
allowed to persist long enough, the breaker will eventu-
aily trip after the VOM is removed.

4.2 TEST SET TROUBLE-SHOOTING GUIDE

Thys list of reference voltages applies aniy for grobiems 1n ine tester.
BE SURE THE PROBLEM 1S NOT CAUSED BY THE POWER SHIELL SOLID-STATE TRIP GEVICE.

Printed Cxt. Board preaker Printed Ckt. Boarg Breaker
Test Points Pasiticn Yoltage Test Points Position Vol tage
1 te 21 Clesed 120 Vac 14 to 17 Ciased 32 ¥dc
'8 to 19 Closed 27.5 ¥Yace YL to 17 Open 28 vde¢
0 te 11 Closed 1.8 Vdc 26 w17 {losed 25 Vdt
10 to 11 Open 0 Vdec 20 to {7 Open .Bh ¥de
12 1o 17 Closed 33 Vdc 25 to 17 Closed 0 Vde
12 ta 17 Dpen 29 Vdc 25 to 17 Open 23 Vde
13 to 17 Closed 29.5 Vdc 2% to 17 Closed 23 Vidc
13 to 17 Open 23 vde 26 to 17 Open 26 ¥dc
N o aplE C
LoGIC BOX
—_—— — e
. NORMAL - 3 OR 4 WIRE SYSTEM
_\_}, PR ‘ ¥ITH GROUND PROTECTION
j ) - i
. ————e— —— —_———— —
W T T XX
¢ o i
P .‘\_ il l [
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1: 12 ! ‘> o ciecuT -
F W ol !\ i i
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d v i
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? ‘1_,'\ m;”é PicHuPR
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4.3 TEST SET SCHEMATIC DIAGRAM
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