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• INTRODUCTION 

This instruction manual contains descriptive, operating, 
testing and maintenance information for Slatic Trip II 
static o\'crcurr~nt trip devices, several of which are 
shown in Figure 1_ Static Trip II devices arc used with 
600-Vlllt class, Type LA power circuit breakers. A com­
plete technical description of their circuits and how they 
operate is contained in a separate instruction book, 
18X4~ 14 "Description of Operation - Static Trip IT 
Ovcrcurrent Trip Devices used with Type LA Power 
Circuit Breakers". 

WARRANTY 

The sales contract carries all information on warranty 
coverage. 

/ 

Figure I. - SIalic Trip II SIalic Trip Devices 
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DESCRIPTION 

General 

Static Trip II overcurrent trip devices are completely 
static - there are no moving parts or contacts. Com­
ponents used are semi-conductors, integrated circuits, 
capacitors, transformers. etc. The circuits are designed 
for conservative loading of compunents for long life and 
linle maintenance. 

SIalic Trip II avercurrent trip devices operate to tlpen 
the circuit breaker when the circuit current exceeds a 
preselected currenuime relationship. Depending on the 
magnitude of the overcurrent and the selected settings, 
tripping may be instnntaneOlls or time-delayed. 

Energy to operate the tripping system is obtained solely 
from the circuit being protected. Batteries or other 
power sources are not needed. 

SERIAL NO. ___ .-:.... __ _ 

TRIPPING XFMR RATING 11A 
LONG TIME PICK-UP IN AMPERES 
A I C __ _ 
D __ _ 

G, __ _ 

WIRED PER 

MILWAUKEE. WIS 
\1ADE IN u~ .. 

E F __ 
MAX. CONT. __ _ 
CURRENT 

CONTROL. 

Figure 2. - Breaker Rating Plate 

The complete static overcurrent trip system consists of 
three parts - (I) primary circuit current transformers 
(2) the Static Trip II device (3) a magnetically held 
circuit breaker latch release device called the tripping 
actuator. 

Current Transformers 

Toroidal current transfonners. similar to standard bush­
ing current transfonners, are mounted, one-per-phase on 
the primary studs of the Clfcuit breaker. Also called trip­
ping transformers, they provide a signal to the static trip 
device proportional to the primary current, and are used 
only for that purpose. The tripping tr~nsformers selected 
for a specific circuit breaker establish the maximum con­
tinuous current rating of that br5ai<er and the adjustment 
range. Each transformer provides a choice of seven con­
tinuous current settings which are listed on the breaker 
rating plate (Figure 2). The highest setting is 211.z times 
the lowest selting. 

1 

Static Trip n Trip Device 

A mctal enclosure, attached to the breaker, houses the 
trip device and its electronic circuits. The static trip 
device receives the signal from the tripping transtormers. 
It monitors the signal, senses overloads and faults, and 
dctcrmine~ the required action in accordance with pre~ 
seJected control knob seltings. On the front of the metal 
enclosure is a calibration plate with the necessary ad­
justing knobs (Figure I). 

Tripping Actuator 

When the static trip device senses a circuit condition 
that requires the circuit breaker to open, it produces an 
output that is fed to the tripping actuator. The actuator 
then causes the circuit breaker contacts to open and 
isolate the circuit. --­• 

• a. 
Figure 3. - Tripping Actuator 

Mounted on the circuit breaker, the tripping actuator 
is held in a charged position by a permanent magnet. It 
contains a coil that is energized by the output of the 
static trip device. When energized, the coil causes the 
magnetic flux to shift to a new path. releasing the stored 
energy of a spring located inside the tripping actuator. 
The spring provides the energy to trip the breaker. See 
Figure 3. 

Removing Static TripIIFrom The Breaker 

Static Trip II units are easily removed from the circuit 
breaker for replacement or for bench testing. 
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• I. Remove the two screws holding the temlinal block 
cover bearing the terminal numbers 1,2,3,4, 7,8,9. 
This exposes the tenninal block that connects the 
static trip device to the wiring on the breaker. 

2. Loosen the seven screws in the boUom row of the 
terminal block (it is not necessary to remove the 
screws com plctcly) and sl it.lc out I ht connecting 
strip from under the ~crews. 

3. Removing the connecting strip cxposc~ one screw 
just above the nilrnc ··Sullie -/'J"lpII" on the f;J.c~ plate. 

Remove this ~ac\v and slidl' the ~talic tfip unit out by 
pulling it toward you. 

4. To install a unit. reverse steps 1-3. Be SUfe to tighten 
all screws. II is important to replace the terminal 
block co\cr bccau",c it guard~ against accidental con­
tact with the live terminals. Also, the terminal num­

bers on it afC helpful in testing. 

Available Types 

Nine types of SIalic Trip II devices are available. Similar 
in many respects, they differ only in their specific appli­
cation. All use identical tripping transforr;,er inputs and 
provide output signals to the tripping actuator. Several 
types are shown in Figure I. 

The type designation is coded to indicate the ftlnctional 
elements: T = LONG-TIME delay element, S = 

SHORT-TIME delay element, I = INSTANTANEOUS 
element, G = GROUND current clement and (T) = a 
TARGET which indicates when tripping is initiated by 
the ground clement. For each clement except INSTAN: . 
TANEOUS there are two adjustment knobs on the front 
of the device, one for pick-up setting and one for delay 
setting. The instantaneous clement has only one knob for 
pick-up setting. See Figure 9. Following are brief descrip­
tions of the nine types: 

TYPE TI - A dual trip device normally used for phase 
overcurrent protection. The long time pick-up range is 
selected from the trip rating table and is continuously 
adjustable from "A" thru "G" in the field. The instan­
taneous element is continuously field adjustable from 3 
to 12 multiples of the long time pick-up setting selected. 
The long time delay is field adjustable with a choice of 

G
ans. 

V/ TYPE TIG (0 . naJ) - A dual trip device which pro­
.:-::vldes p ase overcurrent protection same as Type TI plus 

sensitive ground fault protection for 3-wirc and 4-wire 
circuits on systems with either ph::lse-to-phase or phase-
to-neutral loading. Qround current pick-up settiors are 
indeocndcnt of the ph::lse pick-up setting" <md continu­
ously adjustable in the field from i5% through 100% 
of the tripping transformer rating. When used on 4-wire 
circuits, a foUl th tripping transformer is re4uired. It is 
mounted in the cubicle, and wired to the breaker through 
secondary disCllOnects. 

TYPE TIG(T) (optional) - Same as Type TIG, 
except a ground target is provided to give a visual indi-

~
' . ·nCOfti If! initiated hy a ground fault. 

TYPE TS tional) - A selective trip device used for 
~Fovercurrcn( protection which provides time delay 

tripping only. I I '~t1rO\vs compkte field adjustment. of the 
long time band and pick-up plus the short time baDd 

2 

and pick-up. The short time pick-up can be adjusted 
from 3 to 12 multiple.;, of the long time pick-up setting. 
Any ont.! of the three short time bands em be chosen to 

of the six llmg time bands. 

ional) - A selective trip device which 
-'''''''''''ic,''.C1prn;:;la~e overcurrent protection same as Type TS 

plus ~cn'iitive ground fault protection for 3-wire and 
4-wirc circuits on systcms with either phase-tn-phasc or 
phase-tn-neutral loading:. Ground current pick-up set­
lings arc independent of the phase pick-up settings, and 
continuously adjustable in the field from 150/, through 
1007< of the tripping transformer rating. When used on 
4-wire circuits. a fourth tripping transformer is required. 
It is mounted in the cubicle, and wired to the breaker 
through secondary disconnects. 

TYPE TSG(T) (optional) - Same as Type TSG, ex­
cept a ground target is provided to give a visual indica­
tion of a tr~p initiated by a ground fault. 

TYPE TSI (optional) - A triple selective trip device 
used for phase overcurrent protection which provides 
long time dclay, short time delay, and instantaneous 
dements. It allows complete field adjustment of the long 
time band and pick-up, the short time band and pick-up 
and the instantaneous pick-up. Both the short time and 
instantaneous elements can be adjusted to pick up at 3 
to 12 multiples of the long time pick-up setting. Anyone 
of the three short time bands can be chosen to be used 
with any of the six long time bands. 

TYPE TSIG (optional) - A triple selective trip device 
which provides phase overcurren( protection same as 
Type TSI plus sensitive ground fault protection for 
3-wire and 4-wirc circuits on systems with either phase­
to-phase or phase-to-neutral loading. Ground current 
pick-up settings arc independent of the phase pick-up set­
tings, and continuously adjustable in the field from 157< 
through 1007< of the tripping transformer rating. When 
uscd on 4-wirc circuits, a fourth tripping transformer is 
required. It is mounted in the cubicle, and wired to the 
breaker through sccondary disconnects. 

TYPE TSIG(T) (optional) - Same as Type TSIG, 
except a ground target is provided to give a visual indi­
cation of a trip initiated by a ground fault. 

Time-Current Curves 
Figure 4 is a set of curves for the SIalic Trip II devices. 
The long-time clement has a characteristic represented 
by: 
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1 
to = K -1-

where til = time delay. 1 = current expressed in multi­
ples of the long-time pick-up, n is a constant dependent 
on the circuit design (slightly over 2 for STATIC TRIP 
II), and K is a constant depending on the delay band 
selected. In other words, the delay for a given band 
setting varies approximately inversely as the square of 
the current. When ploued on log-paper this relationship 
is a straight line as shown by the sloping bands on Figure 
4. Six discrete long-time bands are available. anyone of 
which may be selected by the band control switch on the 
~ Each band has a delay exactly twice the delay of 
the next lower band 

The short-time element has a definite delay which is inde­
pendent of current as shown by the fact that the short­
time bands are horizontal on Figure 4. There are three 
calibrated short-time delay bands - MINIMUM, IN­
TERMEDIA TE, and MAXIMUM which have nominal 
delays of 0.1, 0.25, and 0.45 seconds, respectively. How­
ever, short time delay is continuously adjll!table and can 
be set at other values if suitable testing equipment is 
available. 

The ground element has a definite delay characteristic 
just like the short-time element and with the same cali­
brated points. It is independently adjustable. 

The width of the time bands on Figure 4 is due princi-' . 
pally to differences between devices caused by normal 
commercial tolerance of components in the circuits. 
Repeated tests on anyone unit will fall in a much nar­
rower band. 

The band width also includes breaker interrupting time. 
The upper limit represents the total clearing time includ­
ing breaker opening and arcing time, whereas the lower 
limit is the "rescuable time" - the maximum time that 
the overload can persist without tripping the circuit 
breaker. This representation, which is necessary to 
demonstrate coordination between breakers set on 
contiguous time bands. widens the SHORT TIME 
bands significantly. 

Performance In Service 

Ambient conditions and length of service will have little 
effect on the performance of static overcunent trip 
devices. The circuits are stable and will show excellent 
repeatability over long periods of tiqJe. Service involving 
frequent operations will not cause the characteristics to 
change or drift, since there are no moving mechanical 
parts to wear or bearings to lubricate. 

SIalic Trip II devices are tolerant of dusty conditions and 

4 

will function properly in many areas that would affect 
the performance ()f electro-mechanical trip devices. 

The temperature at the static trip device docs have some 
eHect on the characteristics due to changes in response of 
some of the components. However, the changes are 
small and will not be a factor in most applications. Over 
the range of -40 C to 55 C (--40 F to 131 F). the 
variation from performance at room temperature is very 
small, amounting to less than 5% of LONG TIME, 
INSTANTANEOUS and SHORT TIME PICK-UP 
values, and tOl/t, in timing of all time bands. Operation 
is not recommended beyond this range. If necessary, 
control of the temperature should be provided by heat­
ers or vc:ntilation. 

Connection Diagrams Figures 5 through 8 show in 
sehemalic form the pre-wired connections from the 
breaKer mounted tripping transformers to the static trip 
device. This wiring varies with the application. The four 
most commonly used schemes are shown, and the dia­
grams with their captions are self-explanatory. 

NOTE 

For systems with ground fault tripping the neutral 
bus CT or ground strap CT are separate from the 
breaker and arc connected to the static trip through 
secondary drawout contacts on the breaker. 

SmlNGS 
Sialic Trip II devices have a number of knobs and 
switches that can be arranged to select specific load cur­
rent conditions that will cause the breaker to open. Selec­
tion of settings is us.ually made when the breaker is 
placed in service to match anticipated load conditions 
and coordination requirements. Future changes are un­
necessary unless load conditions change or primary cir­
cuit changes are made. 

POWER 
TRA F NS ORMER 

~~ '2 

f, 

'2 

., 
, 2 

• • , 2 

.....-
INT!RNAL 
TRA NSFOR MER 

[ 

BRI<R .. TO 
TRIPPING TRANSFORMERS 

~l 
,', 

.. 
,~ 

{J\ 

'" • 'c 

C>~ 
LA PHASE 

~ CONN. 
TO 

t.OAD 

CIRCUIT .. o-~ 
BREAKER 

C>~ ~ 

• 
STATIC 
TRIP 
DEVICE 

Figure 5. - Breaker Wiring for Types TI, TS, and 
TSI (non ground) 

I 

~I 
"I 

• 

• 



• 

• 

• 

t 

• 

ANSFORMfR 
POWER r aRKF\'. MTD. 

TRIPPING TRANSFORMERS 

TR ,', 
/]'.' .. f .2 

7\r;, <> 

LA 
CtRCUIT_O 

~l PHASE 
~ CONN 

TO 
LOAD 

r'n .... BREAKER 
( 

<> ~ ~ .2 - " ;" , 2 ' ... • 
• • • , 2 J 

STATIC 
TRIP 
DEVICE GND -

Figure 6. - Breaker Wiring for Ground Protection on 
3-Wire Systems, Residual Sensing 

POWER 
TRANSFORMER 

~r .J 
~, 

2 

*:m=~===== ,-
I I III rmE' ., 

BRKR. MT~D,~ ~ I llil STATIC TRIP: 
TRIPPING t I 

TRANSfORMERS ..: : t OEVICE I 

1.' , 

LA CIRCUIT 
BREUER 

Y Y Y 

:4 GND : 
L ___________ J 

l NEUTRAL BUS 
TRIPPING TRANSfORMER 

J tJ. N, 

CONN. TO LOAD 

Figure 7. - Breaker Wiring for Ground Protection 
on 4-Wire Systems, Residual Sensing. 

~
RKR MTD 

POWER .TRIPPING TRANSFORMERS 

TRANSFORMER .' 

~ LF---""-;2---<f--;=J~"Ir.,,::::::;-~"cl:'c'UI; ~lCONN' 
~ T'J ,~ aR'AK': ~ L~~D 

GROUNo~iN~~E=:: STRAP --
TRIPPING G 

TRANSFORMER r - - .. 
: • I 3 9 I 

T ~ ~ ! STATIC: 
I TRIP r 
I DEVICE I , , 
I GND. , 

L ___ -=-=-= __________ ~ 
FiRure 8. - BreaJ...er ~J..'iri"g for Grollnd Protection 
on 4-Wire Systems, Ground Strap Current Sensing. 

.. 

Figure 9 is an illustration of the type TSIG(T) device 
which contains all Static Trip n control options. The 
follov .. ·jng paragraphs di~cuss the calibration and use of 
these controls. 

LONG TIME PICK-UP has 7 calibration marks. The 
black rdt;rencc Jot on this and all other knobs marks 
the fully CCW (counter clockwise) position of the con­
trol and enables calibrativn to be restored if the knob 
should inad\ertently be turned on the shaft. (Sec the 
section on Maintenance. ) 

When turning the knob in the clockwise (increase) direc­
tion from the black dot, the first red dot is sening "A" in 
the vcrtical column of leners A through G. The second 
red dot is scning "8", etc. ~e yollles Of the settings in 
am eres depend upon the tTippin tranSfs)TlllC . .Lr.ati.ng 

and ace shown on t e rea cr rating plate (Fig. 2) just 
above the static trip . 

.... 1': ~ fLo. ~ ~.v 1/ \'VVv f(>"v' 
rW ~/? ~trv ~ eJ'~_v V~ 

v 

STATIC TRIP II 

LONG TIME DELAY IN SECS. BAND AT 6X PICKUP 
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4 9 J... 
5 18 f 
6 36 

ttfU. TO .ltld'" .ATI • 
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GROUND PlCK-UP' 
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GROUND~ND 
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Figure 9. --CaJibrati~ 
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Figure 10 is a table of settings in amperes for all the 

. standard tripping transConner ratings. 

The tripping transformer rated secondary current is one 
ampere. Because setting E, Figure 10 table corresponds 
to rated tripping transformer current, one ampere input 
to the static trip will cause it to pick up and start timing 
if LONG TIME pick-up setting is on "E". 

Example: Suppose it is desired that the breaker shall trip 
whenever sustained current exceeds 600 amperes, and 

. suppose that the tripping transformer rating is 800 
·;mperes. The LONG TIME pick-up setting should be 
"C", Figure 10 table. At 600 amperes, current input to 
the static trip will be 600 .C 800 = 0.75 ampere. 

-'--, -,~-

when rotating clockwise (decrease) is the 12X point. 
This control is also continuous, permitting field calibra­
tion of additional settings if suitable equipment is avail· 
able. For special applications, settings as low as I.OX 
can be field calibrated. 

Example: Referring to the previous example, if LONG 
TIME pickup is on "C' and INSTANTANEOUS,Jlick­
up is on 5X, the breaker will trip instantaneously.at 3000 
amperes (5.x 600) or more. ..,---'" 

SHORT TIME PICK-UP is calibrated just like instan­
tuncOllS. and control is also continuous. It can also be 
field calibrated as low as LOX. 

~
LOng time pick-up control is continuous and other set-3 tings between calibrated points may be used if suitable 
test equipment is available. \ 

GROUND PICK-UP is calibrated in percent of the 
tripping "ansformer rating with four calibrated points, 
and is also continuous. 

INSTANTANEOUS PICK-UP has four calibrated 
points, 3X, 5X, 8X, and 12X, calibrated in multiples of 
the LONG TIME pick-up setting. Again the black ref­
erence dot is at the fully counter-clockwise end of rota­
tion. Starting from the reference dot, the first red dot 

Example: If the tripping transfonner rating is 600 
amperes and GROUND PICK-UP is at 25 %, a ground 
current of 150 amperes will cause the ground circuit to 
trigger. If the ground current persists as long as the 

Br •• k.r Tripping 
Type and 

long Tim. Element Un Ground Elemlnl 
XFUA Calibrated Pickup SlUing' Coni Calibrated Pickup S.ltlngl 

Frame Rating 
Size (Primary) A 'B C D E F G Rating 

15"" 25"" SO"" 100"" 

80, 40 50 60 70 80' 90 100:~ 100. - - 40 80 
lA·600 . 200' 100 125 150 175 . 200 225· 25e _ 250 30 50 100 200 

600 

® 200 250 300 350 400 450 500. 500 60 100 200 400 
Amperes 

(300 @J' 525 '"750 90 6 . 450,- ~Op 675 . 6QO 150 300 600 

200 100 125 150 175 200 225 250 250 - 50 100 200 
lA·1600 400 200 250 300 350 400 450· 500 5lllL 60 100 200 400 

«;00 
800 400 500 60Q, 700 800 900 1000 1000 __ 120 200 400 800 

Amperes 
(600) 800 1000 1200· 1400' . 1600 1800 2000 1600 240 400 800 1600 

lA·3000 2000 1000 1250 1500 1750 2000 2250 2500 2500 300 500 1000 2000 
3000 

3200 1600 2000 2400 2800 3200 3600 4000 3000 480 800 1600 3200 Amperes -
lA·4000 

4000 4000 2000 2500 3000 3500 4000 4500 5000 4000 600 1000 2000 4000 
Amperes 

Figure 10. - SIalic Trip II Raling Table - Amperes, 

::==~ __ ----------------______ ~_GQfEN~ERALNOTES 
5. The long lime element has 6 bands that are field !.de~ .. tablc. I. The "Tripping XFM R R:ltmg" val~es represent the primary 

value of the .:urrent transformer ratio J\.lllIpcrcs. The secondary 
e am ere. 

2. The pick-up settings of the long time clement are continuously 
adju!>table, and are calibrated at points "A" thru "G" as shown 
in the rating table. . 

3. The pick·up settings of the instantaneous and short time delay 
elements are continuously adjustable, and are calibrated'al 3,5, 
8 and 12 multiples of thl;! long time pick·up setting. 

4. TIle pick-up settings of the ground element are continuOusly 
adjustable, and are calibrated in percent of the trippmg trans­
former raling as shown in the rating table. 

The time delay at 6 multiples of pido;up 1<; dS foltow~ 
Band 1 - 1.1 ~ seconds. B,md 4 9 sel'onds 
Band 2 - 2.15 seconds B,md 5 18 sc(onds 
Band 3 T 4.5 se\:onds Band b 36 seconds 

I 6. The short lime element and ground clement have 3 tIme delay 
bands which are calibnted at minimum, intennedlate and maxi· 
mum, but are continuously adjustable, 

7. The muimim intenuptinl time is the maximum length of tim" 
that rauJl current flows, indudll1, &fcinc tame. 

8. The lower limit of ground fault recognition is 15 amperes ror.m 
LA'()OO breaker and 40 ~mperes for an lA·1600 I:lreJker. 
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• GROUND TIME BAND setting, the breaker will trip, 

and if there is a ground target, the red plunger will pop 
out. The target is reset by pushing it back in so that the 
permanent magnet holds it in the reset position. 

As explained previously. the tripping transfonner sec­
ondary current rating i<; 1.0 ampere so the ground cur­
rent input currents to the static trip device at pick-up 
are the same as the calibration value divided by 100. 
(E.G.: when ,ot on 25 <:( • pick-up current is 25 % of 1.0 
ampere, or 0.::!5 ampere.) 

TIme Bands 

There are six LO"lG TIME BANDS numbered I 
through 6, and three SHORT TIME BANDS marked 
MAXIMUM, I~TER:,\IFDIATE, and MINIMUM. 

The GROUND TIME BA"IDS on devices with ground 
trip are the same as the short time bands, but are inde-

pendently adjustable. 

The control for selecting the LO:>lG TIME BAND is a 
very small switch and the dcknt is not strong. There­
fore, be very careful that the white dot on the knob 
lines up with the desired number. 

All the LONG TIME, SHORT TIME and GROUND 
TIME bands are shown on the TIME CURRENT 
CHARACTERISTICS curve, Figure 4. The curve sheet 
is self-explanatory. In addition. a table printed on the 
face plates of STalic Trip II units lists the time delay at 
six times pick-up current for each LONG TIME band. 
The delay for each band is twice the delay of the next 
lower band. 

The SHORT TIME and GROUND TIME band con­
trols .. .lrC continuous so that :-.cttlllgs other than factory 
calibfations may he used if suitable testing equipment 
is available. 

TESTING 
General 

STATIC TRIP n can be field tested either with primary 
current through the breaker or with secondary current 
applied directly to the static trip device. The case of 
testing with secondary current is one of the advantages 
of static trip devices. With comparatively inexpensive 
and readily available equipment, described in the fol- •. 
lowing, it is possible to demonstrate that the tripping sys­
tem will open the breaker, and to verify that the device 
conforms to the published time-current curves. How­
ever field testing cannot be expected to be as accurate as 
factory calibration. Therefore, slight discrepancies be­
tween field tests and factory calibration marks can be 
regarded as nonnal. If large deviations or improper oper-

ation should occur, it is recommended that the nearest 
Allis-Chalmers otlice be contacted for advice. 

Secondary Current Testing 

A portable test set is available for secondary testing that 
is designed to plug into a standard 115 volt outlet, Figure 
II. With this test set, Static Trip II can be tested by itself 
\\"ithout a circuit breaker, or on a circuit breaker with 
the breaker away from the cubicle, or inside the cubicle 
in the TEST or DISCONNECT position. 

There is a terminal block on the circuit breaker just 
above the trip device. 'fhis terminal block accepts leads 
with banana plugs when testing with the device on the 
breaker. Such Icads are furnished with portable test sets 
purchased after March 1972. 

Figlue II. - Testing with Portable Ttst Set 
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Connections for tbe test set are shown in Figure 12. If 
lesl leads with banana plugs are not available, connec­
tions can be made with small alligator clips after remov­
ing the terminal block cover bearing the numbers I, 2, 
3, 4, 7, 8, 9. 

CAUTION 

Avoid even a momentary short Circuit between 
term ina's 4 and 7 or terminals 8 and 9. Such a 
short CircUIt, with any Input current to the tnp 
deVice. WIll damage it. 

~2~47891 
FROM { .5'.Y5' ~ 'i' 'i' 
TEST SET 

-

TO VM NEG 
F~TRIGGE 

TESTS 
R 

TPI 

TP2 

TP3 -
TP4 

: TO TEST SET TERM 8 
TO TEST SET T[RM 7 

TO VM POSITIVE FOR 
,LONG TIME TR IGGER 

TO VM POSITIVE FOR 
SHORT TIME TRIGGER 

TO VM POSITIVE FOR 
GROUND TRIGGER TEST 

Figure J 2. - Testmg with Portable Test Set, 
Connection Diagram 

Be careful to make connections correctly as shown on 
Figure 12. There is a terminal morker strip above the 
terminal block which can be seen although it is partly 
covered by wiring. 

When testing the Static Trip II device off the circuit 
breaker, connections must be made to the spade type 
terminals of the connecting strip. This can be done with 
bolted connections or with small alligalor elips. BE 
CAREFUL NOT TO SHORT CIRCUIT BETWEEN 
TERMINALS 4 and 7 or 8 and 9. There are no termi­
nal markings on the connecting st.rip. Remember. the 
terminals are 1,2,3,4,7,8 and 9 with terminal I closest 
to the cord. 

! 
One model of the test set has a terminal block on it just 
like the one on the circuit breaker. In that case it is only 
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necessary to connect the static trip connecting strip to 
this terminal block and make connections with the 
banana plugo;; just as if the unit were mounted on a 
breaker. 

Test points, TP I, TP2. TP3, and TP4 are on the Static 
Trip [J face plate. They arc for connection to a de volt­
meter of 25 to 50 volts full scale, to observe triggering 
(pick-up). TP I is common negative, TP3 is the LONG 
TIME trigger. TP4 is the SHORT TIME TRIGGER. 
ond TP2 is Ihe G ROUND trigger. These lest points are 
designed to accept standard tip plugs which are furnished 
with the portable test set. However, if tip plugs are not 
available, any solid metal wire, nail, or pin of 0.0 . 
. 080 ± .002 inches may be used to make the connec­
tion. A number 46 or 47 twist drill is satisfactory. See 
Figure 12 for connl'ctions. 

Det~iled test instructions arc given in the portalJlc test 
set instruction book. Instruction books for test sets pur­
chased prior to late 1972 were written for older style 
static trip devices, not for STATIC TRIP II. However, 
wilh the information contained in this book. the neces­
sary changes in test procedure when testing STATIC 
TRIP II units arc easily understood. One difference that 
should be noted is that STATIC TRIP II has two more 
LONG TIME PICK-UP points than older slatic trips. 
The LONG TIME pick-up current values for secondary 
tesling are given in Table I below. 

TABLE I 
LONG TIME 
PICK·UP SEITING A BCD E F G 
PICK-UP 
CURRENT. AMPS .5Q .6~; .75 .H75.- 1.00 1.I~5 1.25 

Testing Without a Portable Test Set 

The portable test set has its own l.Iutomatic timer which 
permits accurate testing of all time delays. If the test is 
not available, however, it is possible to perform func­
tion t~sts and some timing tests if the following equip­
ment is available. 

I. One variable transformer (Variac) 115 or 120 vall. 
60 Hertz. 2.5 amperes minimum. 

2. One air core reactor. 30 to 50 milli-Hcnrics. 2 
amperes minimum .. Maximum dc resistance - 20 
Ohms. 

3. One ac ammeter, 0-1 or 0-2 amperes - necessary for 
accurate checking of LONG TIME PICK-UP. 

4. One ac ammoler, 0-5 amperes. for LONG TIME 
delay tests and INSTANTANEOUS and SHORT 
TIME pick-ups. 

5. One dc voltmeter, 0-25 or 0-50 volts, for trigger 
indication. 
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6, One stop watch, desirable bu.t not essential, for tim­
ing tests. 

7. One single pole - single throw. snap action switch 
rated 120 volts. 5 amperes ac or more./ 

Test Connections 

Sec Figure 13 for t~st connections. Connect the input to 
terminals I and 9 to test A phase, to 2 and 9 for B 
phase, 3 and 9 for C phase, and 4 and 9 to test the 
ground circuit on lkviccs with ground current tripping. 

TO 
[ISI/,60Hz 
OUTLET 

SWITCH 

~ 

SPST 
1201/ AC 

54 

AIR CORE 
REACTOR 

30 MH MIN 

VARIABLE 
TRAN5F. 

120v,2.!5A. 

drops slightly, causing the trigger voltage to disappear, 
the timing cif'{:uit resets instantly and timing will restart 
upon the next appearance of triggering. 

Short Time Pick-up Test 

Usc the 0-5 ampere ammeter and connect the voltmeter 
to terminals TP I and TP4 with TP I negative. Set LONG 
TIME PICK-UP on A and SHORT TIME PICK-UP 
on 3X. Raise the current until the voltmeter suddenly 
jumps up as before. This should occur at I.S amperes 

~ 
~ ~ 
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~ ~ 

" .. .. " " .. ;; 
~ 
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c " " .. .. .. 0 0 ~ 
~ 

I + 
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1234789 
00 0 0 

A •• J-F9~-~J,.~-~"-~-;'~~~~ TO 11M FOR 

STATIC 
STRIP n 

TPI 

TP2 

~ 

TP. 
~--

~} TIMING TESTS 
W/O BREAKER 

rFOR LONG TIME 
1 __ TRIGGER TEST 

rI-------i'rFOR SHORT 
TIME TRIGGER 
TEST 

\.l.--'OR GROUND 
TRIGGER TE'ST 

Figure 13. - Secondary Testing Without Test Set 

Long Time Pick-up Test 

For this test a circuit breaker is not needed. If the static 
trip is mounted on a breaker. it is not necessary to close 
the breaker. 

Usc the 0-1 or o-:?: Jl11jXre ammeter. Connect the volt­
meter to terminals TP I and TP3 with TP I negative. 
Rckr to "Secondary Current Testing" for tips and Cau­
tions on making connections. 

Set LOl"G TIME PICK-UP on "A". Raise the current 
gradually ulltil the voltmeter needle jumps suddenly to 
15 volts or morc. The current at which this occurs should 
be O.S ampere' 10%. Decreasing the current slightly 
should cause the voltmeter reading to drop to a low 
value. Repeat for the other LONG TIME PICK-UP 
settings and com rare with Table L 

The sudden appl.!arancc of this "trigger" voltage indi­
cates that the timed delay has started. If the current 

(3 x 0.5). Repeat for SHORT TIME PICK-UP settings 
of SX and 8X which should give readings of 2.5 and 4.0 
amperes respectively, (S x 0.5 and 8 x 0.5). You may 
not be able to get the 6.0 amperes for the 12X setting 
even with the variable transformer at maximum output. 

CAUTION 

Do not allow current above 2 amperes to con­
tinue more than B minute or so at a tIme so as 
not to overheat the static trip, the variable trans­
former and the reactor. 

Ground Pick-up Test 

Ground pick·up cannot be checked accurately with this 
equipment because of excessive current wave distortion 
caused by the highly non-linear impedance of the static 
trip ground circuit. However, it is possible to verify that 
the circuit is operating and that pick-up is somewhere 
near the right value. 

9 ' . -~--~ .. 
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Use the 0-1 ampere ammeter and connect the voltmeter 
from TPI to TP2 with lPI negative. Set GROUND 
PICK-UP on IS% and gradually increase input current 
until the voltmeter jumps up. I nput current should be 
somewhere near 0.15 ampere. Repeat for the other set­
tings. Each setting should give a reading in amperes 
nearly equal to the calibration value divided by 100 
(100% = 1.0 ampere). 

Instantaneous Trip Test 

There is no trigger output for INSTANTANEOUS, but 
tripping of the breaker will indicate operation when 
testing with the static trip unit on a breaker. When test­
ing without a circuit breaker, connect the voltmeter from 
terminal 7 to terminal 8 with 7 negative to monitor the 
trip device output. 

Use the o-s ampere ammeter. Set LONG TIME PICK­
UP on "A" and INSTANTANEOCS on 3X. Gradually 
increase current until the voltmeter indication jumps up 
to IS volts or more indicating that the instantaneous cir­
cuit has caused a tripping output. This should occur at 
about I.S amperes (3 x 0.5). Repeat for the SX and 8X 
INSTANTANEOUS PICK-UP settings which s.hould 
cause operation at 2.S and 4.0 amperes respectively. 

NOTE 

Because of the load imposed by the actuator coil. 
the voltmeter indication will be much less, perhaps 
as low as S volts, if the static trip output, (7-8) is 
connected to a circuit breaker. 

Long Time Delay Test 

For currents less than 6 times pick-up setting and time 
bantis 2 and higher, the delay is long enough to be 
checked fairly well with a stop watch or even an ordi­
nary watch having a sweep second hand. 

Use the 0-5 ampere ammeter. 

l. Close the switch and adjust current to the desired 
value. 

2. Open the switch and close the circuit breaker. 

3. Without changing the variable transformer setting, 
close the switch and measure the time interval from 
switch closing to breaker tripping. 

Example: Set LONG TIME PICK-UP on "A." LONG 
TIME BAND on 5, input current at 3.0 amperes (6 x 
0.5). Set SHORT TIME andlor INSTANTANEOUS 
pick-up on 12X, above the input current value. The 
timed interval should be between 14 and 22 seconds. See 
the curves on Figure 4. 
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If the static trip is not mounted on a circuit breaker, 
connect the voltmeter across terminals 7 and 8 of the 
static trip and time the interval from switch closing to 
voltmeter indication. 

NOTE 

\Vhile timing out at values of input current not 
much above pick-up, normal Huctuations in supply 
voltage may cause the device to de-trigger (sec the 
last paragraph under "Long Time Pick-lJp Test") 
and prevent the device from timing out properly. 
To avoid this it is desirable to monitor LONG 
TIME trigger output with a voltmeter throughout 
the test. 

Short Time Delay Test 

The SHORT TIME delays are too short (0.5 second 
maximum) to be checked without a high speed auto­
matic timer, but it is possible to perform a test to verify 
that the short time circuit will trip the breaker. To do 
this follow the instructions for testing INSTANTANE­
OUS as described previously, but set the INSTAN­
TANEOUS, if there is one, above the input current level 
and the SHORT TIME PICK-UP below the input cur­
rent level. 

Example: Set LONG TIME PICK-UP on "A", SHORT 
TIME PICK-UP at 3X (I.SA.), and INSTANTANE­
OUS (if applicable) on 12X (6.0A.). Close the breaker 
and apply 2 to S amperes by closing the switch. The 
breaker should trip in about '12 second or less depending 
on the SHORT TIME BAND setting. If the static trip 
is not on a breaker. the,voltmeter may be used as before 
to obtain an indication of the static trip output at termi­
nals 7 and 8. 

Ground Time Delay Test 

The GROUND time delay can be tested in the same way 
as the SHORT TIME except current is applied to termi­
nals 4 and 9 instead of I, 2, or 3 and 9. When the trip­
ping output appears, the ground target should pop out. 

Tripping Actuator Test 

If the static trip device fails to trip the breaker. the 
question arises as to whether the trouble is in the static 
trip or the actuator. Substitution of another static trip 
may supply a quick answer. 

If another static trip is not available. there i~ a simple 
test of the actuator. However, a dc power supply with 
output adjustable from three to 12 volts minimum at 0.3 
ampere minimum is required. Such a power supply is 
contained in portable test sets built after late 1972. 

. ~.-'; -

~ :~---~-~ '-:. --~ "," - :.. -.,.- '-

I 
I 

I 

.\)1 
I 

'1 



• 
• 

• 

• 

Disconnect the static trip connecting strip from the ter­
minal block. With an ohmmeter or resistance bridge mea­
sure and record the resistance of the actualOr coil from 
terminal 7 to terminal 8 of the terminal block. 

Disconnect the ohmmeter ~md connect the output of the 
power supply to terminais 7 and 8 of the terminal block 
with terminal 7 negative. Close the breaker and slowly 
increase the de voltage from minimum. Note and record 
the voltage at which the breaker trips. 

There are two types of actuators which have different 
coil resistances. If coil resistance is between 25 and 30 
Ohms, the tripping voltage should not be over six volts. 
If resistance is between 30 and 40 Ohms tripping voltage 
should not be over nine volts. Values above these indi­
cate defective tripping actuators. 

CAUTION 

Although the tripping actuator can be easily dis­
assembled. dOing so may partially demagnetize 
it, and remagnetlzing requires speCial eqUIpment. 

Failure of the breaker to trip at any actuator voltage 
even up to 12 voits muy be due to the plunger of the 
actuator not being reset fully so that the permanent mag­
net does not hold it in the reset position. This can be 
checked visually. See the circuit breuker instruction •. 
book. 

Tripping Transformer Tests 

The tests described in the preceding verify performance 
of the static trip device and the tripping actuator. 

The third link in the STATIC TRIP n protection sys­
tem is the breaker-mounted tripping current trans­
formers. When secondary current testing is done with 
the static trip on the hreaker. the tripping transformer" 
are subjected to approximately their normal excitation 
so that a transformer with sh0l1ed turns would show 
up in the form of pick-up values above tolerance. How­
ever. there would be no way of knowing whether the 
problem was in the static trip or the tr;IO,,(ormers. More­
over. an open circuit in the transformer winding or 
wiring would not show up at all. Therefore. it is desirable 
to test the tripping tnmsformers as described in the 
following: 

Connections 

If the static trip de "ice is on! the hreaker, disconnect it 
from the transformers by rCn1(l\ ing the connecting ~trip 
from the lower row of terminal block connections. The 
tripping transformers can now be tested by making eon-

<,,, .... - -~X'~-=·;.:$_~~~.;'~~~.--~_.·;.·:.: ~-. ~~~ .. -t.:... .. _:. ,~ 
~:~..d_~-.. ',-::;: r-~ _. '-::,:~'-~.;. ~ 

.•••. -~~'- -, .. ,.-------:---v ........... ,-. ,--- -- .. - ,._"", •. _- •• 
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nections to the hanana jacks of the terminal block just 
as before. 

Continuity Check 

An ohmmeter is most suitable for checking continuity of 
the transformer secondary windings and wiring. Con­
nect the ohmmeter to terminals I and 9 for A phase. 2 
and 9 for 8 phase. and 3 and 9 for C phase. The value 
of the resistance (which can fall within a wide range 
depending on the transformer rating) is not important 
for this test because the purpose is solely to verify con­
tinuity. 

When ground protection is provided. the ground strap 
transformer or ncutr:.!l bu:; transformer, whichever is 
used, is mounted external to the circuit breaker and 
wired to the static trip terminal block through secondary 
draw-out contacts of the cubicle. Therefore, to check 
continuity of this tripping transformer and its secondary 
circuit. the breaker must be in the cubicle in the TEST 
or CONNECTED positions. Connect the ohmmeter be­
tween terminals 4 and 9 to check the ground strap or 
neutral CT continuity. 

Excitation Test 

The purpose of the excitation test is to reveal shorted 
turns in the tripping transformer winding. Sixty-Hertz 
ac voltage is applied to the secondary winding and the 
exciting current is monitored. Short circuited turns will 
be revealed by excessive exciting current and perhaps 
by overheating of the winding. If a portable test set is 
available. it may be used to furnish the applied voltage, 
and the ammeter on .the set may be used to monitor 
exciting current. It is desirable, but not essential, to also 
have an ac voltmeter of 0-150 volts scale to measure 
the applied voltage. Many multitesters have such a volt­
meter range as well as an ohmmeter range for continuity 
tests. In the absence of a voltmeter, the dial reading of 
the variable transformer may be used as an approximate 
voltage indicator. Sec Table IL If a portable test set is 
not available, the equipment listed under "Testing 
Without a Portable Test Set" can be used. 

Again, each phase must be tested in turn. Connect the ac 
supply to terminals I and 9 for A phase, 2 and 9 for 
8 phase, and 3 and 9 for C phase. To test the ground 
strap or neutral bus CT for ground protected systems, 
it is necessary for the breaker to be in the TEST or 
CONNECTED position in the cubicle, as explained 
before. and apply voltage to terminals 4 and 9. 

Table II gives applied voltage and test limits of exciting 
current for all the standard tripping transformer ratings. 
The figure .02 ampere in the table is used because that 
is about the lowest readable current on the test set am-

"':.:: "-:.a::G-.:Ii. _~$<._~ --:;'~~.-:' ..... - _-:-.:.-. 
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• meter. and tr3nsformers that meet this limit will give 
satisfactory performance. Normal exciting current for 
the ROO: I and up ratings may he wel1 below this \'alue. 
Therdore, it is essentiaL for ratings of 1000: I and 
highcr. to perform the continuit} check. On the lower 
n:lfings the continuitj check can bL' omiltcd sincL' the 
deflection of thL' ammeter \L'rifies continuity. 

TABLE II 
TRIPPING TRANSFORMER 
EXCITING CURRENT TEST 

APPROX. 
TRIPPII'G V,\RIARLF. MAXIMUM 
TRAI'SF. APPLIED lRAl"Sf FXCI rIN(; 
RATING VOLTS ~FTnNG CURREl\'T 

80: I 33.' ~5 0.25 
ISO: I 67 SO 0:15 
200: I 67 50 0.15 
250: I 67 SO 0.15 
400: I 67 50 .05 
600: I 13.t 100. .05 
800: I 134 100 .03 

1000 and Up 134 100 <.02 

Primary Current Testing 

Testing with primary current applied to thc circuit 
breaker requires a low voltage. high curn:nt supply, such 
as manufactured by Multi-amp Electronics Corporation, 
that can deliver currents up to at least 4 to 6 times the 
tripping transformer rated current. Such equipment is 
large and requires a considerahle power supply, so that 
it is usually kept in a central service shop and the break­
ers arc moved to it for testing. 

Primary current testing gives the ultimate assurance that 
the entire protective system is functioning properly be­
cause thc complete protectivc system is tested simulta­
neously. In all other respects the two method, are equiv­
alent if secondary testing is done with the static trip on 
the breaker. followed by trirping transformer tests as 

described in the foregoing. 

The only difficulty that may he encountered in primary 
current testing is when testing thl: ground circuit with a 

"'''~":f TR.SF.S 
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Figure 14. - Primary Current Testing 

tripping transformer of the lowest rating (80 amperes). 
In that case the current wave may be severely distorted 
because of the highly non-linear impedance of the static 
trip ground circuit rcHecled into the primary circuit. 
Such sc\·cre distortion will have a considerable effect 
on the measured pick-up current values. 

Available high current. low voltage test scts are single 
phase. so that tcsts must he made onc breaker pole at a 
time as shown in Figure 14. \\'hen testing a breaker 
haYing ground current protection (i.e. equippcd with 
any STATIC TRI P II with the Jetter G in its type desig­
nation) thi~ single phJSL' input \vill appL'ar to the static 
trip device to be ground current. Therdore. when testing 
the LONG TIME. SHORT TIME, and INSTANTA­
f\·EOL'S circuits. it is necessary to h\'-pass the ground 
trip clement by pbcing a jumper from terminal 4 to ter­
minal 9 of the static trip. To test the GROL:ND trip 
circuit this jumper should he removed. 

REPAIR 
Because of the complcJl:it~· of some oT the semi-conduc­
tor components. for example. the integrated circuits. we 
do not recommend field repair of STATIC TRIP n 
units. Moreover. component failure usually does not 
show up as visual d<Jlllagc and locating the defectivc 
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componcnt or components requires specialized tech­
niqu\!s. Therefore, if the tests descrihed in the preceding 
,cetion indicate that a STATIC TRI P II device is defec­
tive. contact your Allis-Chalmers representativc for in­
structions on returning the unit to the factory for repair. 
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MAINTENANCE 
Each trip device is adjusted, calibrated, and tested 
before shipment. It is ready for use after the appropriate 
settings have been selected. 

Because there are no moving parts, no readjusting, lub­
ricating. etc. is required. The only maintenance that is 
required is periooic verifi..:ation that the device is func­
tioning. This may be supplemented as desired by check­
ing the calihration. inspecting for loose or broken e~ter­
nal wiring, restoring lost calibration, ~nd where unusu­
ally dusty conditions exist, periodiC cleaning. 

Restoring Lost Calibration 

Calibration of the trip device depends on the knobs 
being properly oriented on their shafts. If the knobs are 
forced by turning past the stops, calibration will be lost 
but can readily be restored. 

A knob will be in proper calibration if, when turned 
counterclockwise as far a<; it can go, the pointer lines up 
precisely with the black reference dot on the dial. Refer 
to Figure 9. If the above check shows the calibr.tion to 
be in error, remove the knob by loosening its set screw 
and slipping it off the shaft. Then turn the shaft counter­
clockwise as far as it will go, Keep the shaft in that 
pOSition and replace the knob so that it is directly over 
the black reference dot and tighten the set screw. The· . 

LONG TIME BAND control knob has no stop, and 
the knob is keyed with a set SCrew to a flat on the shaft. 
1f the set screw should loosen. it is only necessary to 

verify that the set screw is lined up with the shaft fiat, 
and retighten the screw. 

Cleaning 

All the components in STATIC TRIP II except the 
ground target arc \ealed against dust, and the insulation 
integrity of the printed circuit boards is protected by a 
varnish coating. However, in extremely dusty atmo­
spheres, enough dust may in time accumulate to prevent 
adequate cooling of components. STATIC TRIP II units 
arc easily disassembled for cleaning. Removing one hex­
head, self-threading screw at the top and one at the 
bottom allows removal of the right side cover of the 
case;, The two modules consisting of the two printed cir­
cuit boards with front and back plates can then be slid 
out from the U-shaped sheet metal piece that forms 
the left side and top and bottom of the case. The two 
modules are held together mechanically by several 
banana plugs which also serve as electrical connections. 

To separate the modules, carefully pull them apart so 
that all the plugs disengage as equally as possible. A 
small rocking motion is helpful. Pulling one side out 
while the other remains engaged will damage the banana 
plugs. 

With the modules apart, Figure 15, all components are 
exposed for cleaning. Cleaning can be done with a "ery 
soft brush or with compressed air. In the latter case, be 
sure the air is clean and dry and that the jet is not too 
strong. 

Figure 15. -- Static Trip II Disassembled 
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