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INSTRUCTIONS FOR 7.5 AND 15 KV POWER 
CIRCUIT BREAKERS TYPE 7.5HK 500 

15HK 500 AND 750 

Section 1. INTRODUCTION 

These instructions for installation, operation and 
maintenance of HK circuit breakers should be read 
carefully and used as a guide during installation and 
initial operation. 

The specific ratings of each model circuit breaker 
are listed on the individual nameplates. 

File these instructions in a readily accessible place 
together with drawings and descriptive data of the 
switchgear. These instructions are guides to proper 
maintenance of the equipment and prolong its life 
and usefulness. 

Section 2. RECEIVING AND STORAGE 

Immediately upon receipt of the circuit breakers, ex­

amine the cartons to determine if any damage or loss 

was sustained during transit. If injury or rough handling 

is evident, file a damage claim at once with the carrier 

and promptly notify the nearest 0 istrict Office. The 

company is not responsible for damage of goods after 

delivery to the carr1er. However, we will lend assistance 

if notified of claims. 
Unpack circu1t breakers as soon as possible after re­

ceipt . If unpacking is delayed, diffic�Aity may be ex­

perienced in making a claim for damages not evident 

upon receipt. Use care in unpacking in order to avoid 

damaging any circuit breakers parts. Check the contents 

of each carton against the packing list before discarding 

any packing material. If any discrepancy is discovered, 

promptly notify the nearest district office. Information 

specifying the purchase order number, carton number 

and part numbers of damaged or missing parts should 

accompany the claim. 

Circuit breakers should be installed in their per­
manent location as soon as possible. If the breakers 
are not to be placed in service for some time, it is 
required that adequate means of protection be pro­
vided. This may be done by keeping the breaker in 
its original shipping carton and storing in a warm 
(approximately 15°C) dry (50% max humidity) and 
uncontaminated atmosphere. If the circuit breaker 
cannot be stored properly due to abnormal circum­
stances, it must be thoroughly checked before 

going into serv ice to :rsure ::hat it is without 
damage and it has 'lot become generally contam­
inated. 

Section 3. CIRCUIT BREAKER INSTALLATION 

3.1 GENERAL 

Prior to installation of the circuit breaker into a 
switchboard, certain preliminary inspections are 
made to insure proper op<>ration. 

CAUTION CAUTION CAUTION CAUTION 

P RIOR TO ANY DISASSEMBLY OR INSPECTION 
OF THE CJRCUIT BREAKER THE CLOSING 
S P RINGS SHOULD BE DiSCf-'ARGEO, AND THE 
BREAKER SHOULD BE OPEN 

IF IT IS NECESS"'- R Y  T;J �AiSE :)R MOVE THE 
B REAKE R, ATTACH THE LiFTING YOKE AT 
POINTS 7 (FIGURE 1!. OR A �!FTH WHEEL AT 
POINT 5 ( FLGU RE 2: TO T?ANSPORT THE 
BREAKE::l AS REQUIRED 

- .. ;:------ r:.:-

Fig. 1 - View Showing Arc Chute and 
Contact Structure 

-;.;. 

r-------------------------------------------------------------------- ---------------- �------� 
These instructions do not purport to cover all details or variations in equipment nor to prov·de ·o' >3vttrv �)'"J'i..l,':J"IB continPency to be 
met in connection with installation. operation, or maintenance. Shoul d further information De ..Jestrtld or >hould pan:1cul� ·\problems 
arise which are not covered sufficiently for the purchaser's purposes the maner should be refer .. ed :o tne r"�J'lar9'>t o 11r.-ict C tfica. 
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3 4 : 6 7 

Fig. 2 - Front View of Control Panel 

3.2 INSTALLATION INSPECTION 

Inspect condition of circuit breaker arc chutes, 
contact and electrical connections prior to install­
ing the circuit breaker into the switchboard. Even 
though the circuit breaker is completely adjusted 
and tested at the factory, shipping and handling 
conditions could cause defects. 

3.3 REMOVING INTE R PHASE BAR RIE R S  
(See Figure 3) 

Remove two lower front sheet screws (9) and lift 
front sheet up and away from the breaker. Remove 
arc chute tie bar (6) at upper front of arc chutes. 
Pivot rear brace ( 1) at rear of each barrier upward, 
and slide the separate barriers (3) forward and 
away from the circuit breaker. 

CAUTION CAUTION CAUTION CAUTION 

THE B A R RI E RS WILL NOT STAND UNSUP­
PORTED AND MUST BE B RACED. 

. ·� 
Fig. 3 - Method of Attaching 

Barrier Assemblies 

3.4 REMOVING ARC CHUTES (See Figure 1) 
Remove nut ( 12) and gently disconnect return 
connection I 11). Remove bolt (8) connecting the 
front !eg 1101 o f  arc chute to the block (9) on base 
sheet of :he circuit breaker. Attach accessory lifting 
bracket to tie bar bushing ( 1 l at the top front o f  the 
arc chute and slowly raise the arc chute as required 
by means of a hoist. It will pivot at its terminal 
connection and then should be guided straight 
o ut of the pivot guide slot and removed away from 
the circuit breaker. If only a visual examination is 
to be made, each arc chute may be tilted back 
gently, hand held and tilt support (1 3) bolted into 
place between arc chute leg (10) and block (9). 

CAUTION CAUTION CAUTION CAUTION 

BE SU R E  RETURN CONNECTION IS CLEAR AND 
DOES NOT CATCH ON THE ARC CHUTE. BLOCK 
THE WHEELS TO PREVENT THE BREAK E R  F ROM 
ROLLiNG 

3.5 ARC CHUTE EXAMINATION 

Examine arc chutes carefully before placing into 
service. Look for any breakage to liner plates and 
arc chute pl(ltes. Check for presence of any foreign 
particles such as chips of ceramic and metal. Inspect 
exterior for any damage or deformation. The poly­
ester glass moldings occasionall y  have some small 
cracks develop in resin-rich areas, but these cracks 
do not indicate defective material and should not 
cause concern. 

3.6 INSULATION STRUCTUR E  

All insulated parts should be checked for damage. 
Any dust or dirt should be removed by compressed 
air or wiped with a clean, l int-free cloth saturated 
with an oil-free solvent. This is important because 
the soot or dirt can accumulate and, with moisture, 
place the circuit breaker in jeopardy, dielectrically. 
The lead support moldings are polyester glass and 
occasionall y have some resin-rich cracks or crazing 
develop, but these do not indicate defective material 
and should not cause concern. 

3.7 MANUAL SLOW-CLOSE TO CHECK CON-
TACT PRESSURE (Figure 2) 

NOTE: Insure that accessories that affect electrical/ 
mechanical operation are set in their operating posi­
tions: i.e., undervoltage devices should be energized 
or mechanical ly closed; mechanical interlocks, key 
or other, should be properly set, etc. 

1. Turn racking screw cl ockwise approximately 
tvvo to three turns until the racking-unlocking lever 
snaps into the first position corresponding to the 
"DISCONNECT" position. 

2. Engage manual charge handle (8) with charging 
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lever (3). Pump charging lever until breaker closing 
springs snap into charge position, then remove 
handle. 

3. Insert BOTH tangs of spring retainer bracket (7) 
into holes of closing spring guides (2). 

4. Pull manual close lever (4) to discharge closing 
springs onto tangs of spring retainer bracket (7). 
At this time the contacts will partially close. 

5. Re-engage manual charge handle (8) with 
charging lever (3), then slowly pump to slow-close 
breaker contacts. Check contact pressure as l isted 
in paragraph 5.2. Use the manual trip button (6) 
to open the breaker. 

6. To remove spring retainer bracket (7) from cir­
cuit breaker, continue pumping until closing springs 
are again heard to snap into fully-charged position. 
Spring retainer bracket can now be removed. 

7. Discharge closing springs by pulling manual 
close lever (4) and pushing manual trip button (6) 
at the same time to effect trip-free operation. (The 
breaker can be closed first and then tripped.) 

3.8 INSTALLING ARC CHUTES (See Figure 1) 

CAUTION CAUTION. CAUTION CAUTION 
BE SURE RETURN CONNECTION ( 11l IS CLEAR 
AND DOES NOT CATCH ON THE A RC CHUTE. 

Position arc chute 12) in tilted position, squarely 
down into its rear pivot guide slots and fingers (3) 
(avoid bumping and chipping of all moldings), then 
lower slowly into position. Securely fasten return 
connection by nut 112) and rebolt front arc chute 
support leg to hold-down block. 

3.9 INSTALLING INTER PHASE BAR R IERS (See 
Figure 3) 

1. Slide the right and left interphase barriers (3) 
as marked, in place between the lead support mold­
ings and inside of clips on the outside moldings, and 
pivot rear brace downward behind the arc chutes. 

2. Install the arc chute tie bar at the upper front 
on the arc chutes. 

3. Lift front sheet in place so that it hooks over arc 
chute tie bar. 

4. Secure barrier front sheet in place with two 
lower front sheet screws. 

3.10 INSTALLING C I RCUIT BREAKER INTO 
COMPARTMENT (See Figures 2 and 4) 

NOTE: CLOCKWISE rotation of racking crank 
for inserting breaker. COUNTERCLOCKWISE rota­
tion of racking crank for removal of breaker. 

1. Turn motor disconnect switch (if suppliedt­
(1) Figure 2) to "OFF" position. 

2. Engage racking crank ( 4, Figure 4) and push 
racking unlocking lever (3) to left, then rotate rack­
ing crank counterclockwise only until resistance to 

IB 6.2.2.7-1 
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motion is felt. !DO NOT FORCE.i (If closing springs 
were left in c harged condit1on, they will automat­
ically discharge.) 

3. Engage fifth wheel with hole guide ( 5, Figure 2) 
and push c1rcuit breaker into compartment until 
stopped. 

4. Engage racking crank and rotate clockwise until 
racking mechanism automatically stops at "DIS­
CONNECT" position . .  Breaker !s now held captive 
in compartment. i 

Fig. 4 - Method of R a cking Circuit Breaker 

5. To rack circuit breaker to "TEST" position, 
push racking unlocking lever 13. Figure 4) to left, 
rotate racking crank aoprox1mateiy 1/4 tum clock­
wise, then release unlocking !ever. Continue crank­
ing until racking mechanism au romatically stops at 
"TEST" position. 

6. With the circuit breaker racked to "TEST' posi­
tion, check for proper operation by operating all 
possible means of opening and closing. This in­
cludes control switches, relays , etc. Turn motor 
disconnect switch ( 1, Figure 2) to "ON" position to 
charge the c losing springs. and operate the breaker 
as required. If motor disconnect switch ( 1, Figure 2) 
is not provided, spr ings will automatically charge 
when approaching "TEST" position. 
F O R  SAFETY: When racking circuit breaker to 
"CONNECTE D " position, close compartment door 
( 1, Figure 4) and insert racking crank (4, Figure 4) 
through sliding panel (2, Figure 4). 

7. Push unlocking lever 13) to left and turn racking 
crank (4) approximately 1. 4 turn clockwise, then 
release unlocking lever. Continue cranking until 
racking mechanism automatically stays at "CON­
NECTED" position. 

CAUTION CAUTION CAUTION CAUTION 
DO NOT �T-�MPT TQ RACK �NY FURTHER. 

The circuit breaker may now be put in service and 
be operated as required 
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Section 4. CIRCUIT B REAKER REMOVAL (See 
Figure 41 

4.1 REMOVAL FROM "CONNECTED" 
POSITION 

To remove circuit breaker from "CONNECTED" 
position, open the breaker as required. 

1 .  Open sliding door (2) m front compartment 
door (1). 

2. Engage racking crank (4) and push racking un-

locking lever (3) to left. . 
3. Rotate racking crank (4) counterclockwise ap­

proximately 1/4 turn, then release u�lockin� lever. 
4. Continue cranking counterclockwise until rack­

ing mechanism automatically stops at "TEST" 
position. 

4.2 "DISCONNECT" POSITION 

Repeat same operation for "DISCONNECT" 
position. 

4.3 REMOVAL FROM SWITCHBOARD 

To position the racking mechanism for withdrawal 
of the circuit breaker from the switchboard, again 
push racking unlocking lever to the left and turn 
racking crank counterclockwise only until resistance 
to motion is felt. (Approximately 2-3 turns - DO 
NOT FORCE.) 

NOTE: The closing springs, if charged, will auto­
matically discharge when the racking mechanism 
is positioned for withdrawal from the switchboard. 

The circuit breaker can now be removed from the 
compartment by pulling on the handle located at 
the bottom of the front barrier. 

4.4 SAFE OPE RATI O N  R ECOMMEND ATIONS 

1. It is recommended that any circuit breaker be 
withdrawn and stored in the test position when­
ever it is to be maintained in the open position with 
no planned switching. 

2. It is recommended that a ground test device be 
connected to the proper compartment when any 
work is to be done on any bus or feeder circuit. 

Section 5. MAINTENANCE AND 
ADJUSTMENTS 

5.1 G ENERAL INFO RMATION 

HK circuit breakers are designed for minimum 
maintenance and tested to insure that mm1mum 
maintenance will be required. Qrlf'{<me pas«:�"'� 
ll}ent is normally required and that is contact adjust­
ment; This should be checked to the dimensional 
values required as described in paragraph 5.2. Other 
adjustments are required only when operational 
check indicates a need. During maintenance checks, 
all accessible bolts, nuts and screws should be 
routinely checked to insure that they are tight. 

It is recommended that circuit breakers normally 
be inspected after 2000 operations. These opera­
tions can be either no-load mechanical or load cur­
rent switching where the power factor is relatively 
high. When circuit breakers are used for direct bulk 
capacitor or reactor switching operations or for 
motor starting applications, it is recommended that 
the circuit breakers be inspected after 1000 opera­
tions, because of the switching severity. 

If, however, after the first inspection period. there 
is no indication of any problem, actual operating 
experience can dictate the inspection cycle. 

Regarding maintenance recommendations follow­
ing fault duty, reference is made to ANSI Standard 
C37.04 to which the circuit breakers have been 
tested. lrt acoordancit with thiS"/Standar<t a total of 
.�% asymmetrical fault duty can be accumulated. 
lbis is to be ten or tess cJose-open operations at 
.ffiu than 85% of fuft;fautt dtHy, but it can be an 
accumulation over a long time period of lower cur­
rents. The condition of the breaker should be such 
that after this duty it is capable of one more close­
open operation at full fault current. Inspection is to 
be made at this time to insure compliance 'Nith this 
requirement. Final operation can be made if every­
thing is satisfactory. At this time, maintenance 
should be performed, reconditioning done and re­
placement made as indicated. 

In accordance with the same standard, it is recom­
mended that after a major fci!Uft'ttuty cycle ( C0-15 
SEC.-CO), which i!Y,ttnriVVff·to l)e betWeen 85 and 
lOO% of the circuit breaker rated asymmetrical stiort 
circuit current, the circuit !J!ea,k![;;:�J��ed,re­
gardless of any ttme'�fOtfb'f"Wrrmflr!(}f operations. 
Also, when the circuit breaker is applied on reclos­
ing duty, it should be inspected immediately after 
the series of fault operations in the same range of 
currents. 

The condition of the circuit breaker after inter­
ruption depends on circuit conditions regarding 
such things as power factor, X/R ratio and relay 
delay times. Experience with specific circuits will 
indicate the future amount of maintenance that will 
be required for the various breakers and then pro­
cedural modification can follow. 

Where unusual service conditions exist, as cov­
ered by ANSI Standard C37.04, it must be assumed 
that these conditions were considered at the time 
of order; that the equipment supplied was designed 
for the special application; and that an appro­
priate supplemental maintenance program has been 
developed. These maintenance instructions cover 
only circuit breakers used under standard usual 
service conditions. 

After normal service without major fault interrup­
tion, the following tests and adjustments should 
be made. 
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NOTE: The following tabulated tests and adjust­
ments are all that are normally necessary for proper 
maintenance and operation of the HK circuit 

breaker. The remaining portions of the breaker-

,.._&:SlitJ����B"Sbuntz•��ce::ccont�"fefay; 
'(tj QP!&<f,r:fl01t�"""t'S€$Uit'lt mtmainmnance· 

tAnifti!Ftf···.·r.t. o'f' the circUit breaKer re-' 
<ll(lar<>t the operatii1� duty: 

5.2 CONTACT P RESSU RE (See Figure 5) 
(A) With the circuit breaker withdrawn from the 

switchboard, the following step-by-step procedure 
should be followed for properly checking and/or 
adjusting the contact pressure on "HK" type circuit 
breakers. 

1. Remove interphase barriers and flux shunts 
and remove arc chu tes as described in paragraphs 
3.3 and 3.4 

2. Turn racking screw clockwise approximately 
two to three turns until the racking-unlocking lever 
snaps into the first position corresponding to the 
"DISCONNECT" position. 

3. Manually slow-close the circuit breaker as 
described in paragraph 3.7, but only to the point 
that arc contacts just touch. All arcing contacts 
should touch within 1 /32", after all free play has 
been removed by pulling the bridge arm toward the 
open position. 

4. Continue the slow-close operation to fully 
close the breaker. Each pole should have between 
7/64" minimum and 3/16" maximum main contact 
compression measured at "A" between the EDGE 
of the metal stop plate and the main contact stop. 
(This dimension measured on either side is suffi­
cient.) A rod or drill of these sizes can be used for 
measuring. 

Fig. 5 - Contact Pressure and Bridge 
Pivot Pressure 
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At this point, if adjustments are correct, complete 
steps 86, 87, 88 and 89. 
(B) If any adjustment is incorrect, use the following 

procedure to readjust contact pressure or to initially 
adjust when changes are made. 

1. Completely slow-close the circuit breaker 
and set each pole for 7 /64" main contact compres­
sion at "A". (A 7 /64" rod or drill should fit tightly 
between the EDGE of the metal stop plate and the 
main contact stop. l 

2. Open the circuit breaker. manually recharge 
closing springs, and partially slow-close the circuit 
breaker until the arcing contacts of any pole or 
poles just touch. 

3. Advance the adjustment of lagging pole or 
poles so that the three arcing contacts touch simul­
taneously within ·1 /32". This adjustment is made by 
loosening locking nut (2) and rotating adjusting 
stud (3). 

4. Complete slow-close operation to fully­
closed position and check that main contact com­
pression of the pole or poles that were advanced 
does not exceed 3/16". Also. arcing contact springs 
on these poles should not be fully compressed. If 
the 3/16" dimension is exceeded, the entire proce­
dure should be. repeated to obtain the correct gap 
at "A". 

NOTE: Occasionally, center pole contact pres­
sure may slightly exceed 3/16". However, if outer 
poles are within the 3/16" dimension, and arcing 
contact springs of the center pole are not fully 
compressed no readjustment need be made. When 
this condition exists, the center pole parts before 
outer poles on opening. 

5. Open breaker. recharge closing springs, 
remove slow-close bracket, fast-close the breaker, 
recheck adjustments and trip open. 

NOTE: Fast-closing the circuit breaker results 
in a slight increase in contact pressure over slow­
closing. 

6. Tighten locking nut (2) on each adjusting 
stud (3) to lock contact pressure adjustment stud 
in place. 

7. Arc chutes can now be replaced, and inter­
phase barriers assembly can now be reinstalled. 

8. Return racking screw to its original position 
by turning counterclockwise approximately two to 
three turns until it stops. 

9. The circuit breaker can now be replaced in 
its compartment and returned to service. 

5.3 CONTACT AND INSULATION CLEANING 

A!t dirt. soot or grease shoutd be rf1moved .from cir­
cuit breaker contacts and surface of entire current­
carrying structure, as well as an insutation surfaces. 
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with a cloth saturated' with an oif..free OSHA­
ajlprOved �nt. Cleaning of insulation is impor­
tant because soot and dirt can accumulate and, 
with moisture, place the circuit breaker in jeopardy, 
dielectrically. 

A degree of burning and pitting of circuit breaker 
arcing contacts is to be expected from normal 
operation; also, on highly inductive or capacitative 
circuits and after major interruptions, some pitting 
may occur on main contacts. A moderate amount 
of pitting will not interfere with operation of the 
contacts. When necessary to dress the contacts, 
cover the puffer nozzle (5, Figure 1 l with a cloth, 
then follow the contour of the contacts with a 
fine file. Do not attempt to eliminate pitting entirely. 
After this maintenance, contact pressure (para­
graph 5.2) and millivolt drop (paragraph 5.4) should 
be checked. 

NOTE: Replacement of contacts is required when: 
after repeated dressing of any contacts, less than 
50% of the original contact material thickness is left;* 
the tips of the stationary arcing contacts have been 
eroded away; any contact has been broken or 
cracked. 
•Moving arcing contact can be inverted when 
working surface is reduced to less than 50%. 

5.4 MI LLIVOLT DROP TEST 

During normal maintenance periods, the conditiol) 
of.the circuit breaker can easily be determined 9'1 
�rforming a mil.livolt drop test., This test should be 
performed regardless of whether the circuit breaker 
had interrupted low or high currents or has mini­
mum operations. 

The following table lists the millivolt drop and re­
sistance values for the circuit breakers, when manu­
factured, covered by this instruction book, from 
terminal to terminal, exclusive of the primary 
disconnects. 

TABLE 1. MV DROP AND RESISTANCE 
VALUES 

Maximum Maxim1111 
MV Drop• Micro-Ohms 

7.5 HK 500. 
15 HK 500, 15 HK 750 
1 211J Am!)!fes !J 45 
7.5 HK SOl 
15 HK 500. 15 HK 750 
-2500 Amperes . 7 35 i' 

15 HK 750 
3000 Amperes 6 30 
•Millivolt drop with 200 Amperes flowing. 

Breakers operating with normal loading will re­
quire no maintenance if the millivolt drop does not 
exceed 150% of the listed values . . tffl!!1fle;:�� 
.� does. exceed 150% .Qf, th6' �·. �ue&'; tbe 
··:·•», ·�ll#. amn9;��:�:.��?c:!mss��t � 

a . file. cleaned ;aru�s�:l'# p�;.CQO� 
�essure and thert'reebed<ed. ,a�·� �.t 
itT excess of·the 15Q<f6vatWJ., tmf1�j)Mlt �· 
�should be readjuSted as outlined in paragraph 
5.6. 

NOTE: For optimum performance of the circuit 
breakers during periods of increased loading, it is 
recommended that the listed values be met. 

After all above steps have been taken and the milli-

volt drop is still excessive, contact the district office 

for recommendations. 

5.5 PUFFER S  (5. Figure 1) 

WARNING WARNING WARNING WARNING 

KEEP CLEAR OF ALL MOVING PARTS. 

The performance of the puffers should be 
checked Juring a normal maintenance interval. 

Each puffer should provide a moderate blast of air 
at breaker contacts. on opening of the circuit 
breaker. Th1s can _be d etected by holding a piece of 
paper approximately 8- 1/2" x 1 1 " over the top of 
the contacts and opening the circuit breaker. All 

three poles must have putt i ng action or the circuit 
breaker must not be placed in service. 

5.6 BRIDGE PIVOT PRESSU RE (See Figure 5} 

Bridge pivot pressure should be adjusted only when 
the millivolt drop test indicates a problem. When 
adjustment is necessary, adjust as follows: 

1. Locking bolt (8) should be loosened on solid 
pushrod models. Spring-loaded pushrod models do 
not require disconnecting. 

2. Bridge ( 1) should be disconnected from adjust­
ing stud (3) on solid pushrod models. 

3. Loosen one setscrew (6) in one pivot nut -
either side. 

4. Tighten bridge pivot nut (4 or 5) securely (ap­
proximately 75ft/lbs.). Then gradually back up pivot 
nut approximately 1/2 to 1-1/2 flats until bridge ( 1 )  
motion is just free when bridge is removed by hand. 
On spring-loaded pushrod models, lift bridge against 
spring and then slowly release, insuring that it resets 
freely. 

5. Tighten setscrew (6) in nut that was loosened, 
reinstall adjusting stud, if disconnected, and readjust 
contact pressure as described in paragraph 5.2. 

5.7 CLOSING AND OPENING TIMES 

After operation -intervals noted previously .;r a 
change in bridge pivot adjustment. it is recom-* 
mended that opening and closing times be checked 

• 

• 
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( 
by use of a cycle counter, time-travel analyzer," 
oscillograph, etc. , to monitor the .time from energiz­
ing to arcing contact touch or part. 

Circuit breaker closing and opening times should 
be within the following time ranges for normal 
operation. 

TABLE 2. CLOSING AND OPENING TIMES 

J�.�··· I "firle$ llpeailgl'ilM RMge .. MS Rl!lge"" -
7.5 HK 500, 15 HK 500, � ' ;Jili:Mr 

1� tmough lm Amperes 1()5.1«1, ! 25-42 

NOTE: Table above also applies to 15 HK 500, 60 
KA high-momentary and 15 HK 7150, 80 KA high 
momentary. 

NOTE: Below ooc. the cl osing times will increase 

(but with no reduction in closing force); and opening 

times will be within the limits. Adjustments to correct 

speeds, if found to be outside l imits, are critical and our 

district office should be contacted for recommendations. 

5.8 ARC CHUTES 

The arc chutes should be inspected internally to 
insure that no breakage occurred to liner plates or 
arc plates. Further, there may be a crust formed on 
the liner plates if local current interruptions were 
c!cse to the continuous current rating of the 
breaker, or moderate faults were interrupted. This 
crust should be removed by carefully using a car­
borundum stone or scraper. The arc chute should 
then be blown out with compressed air to remove 
the resultant dust and particles. 

After 400% accumulated current or major interrup­
tions occur, the circuit breaker should be inspected 
immediately. AI! maintenance checks or tests noted 
above should be carried out, plus close examination 
of the arc chute. Arc plate and liner plate breakage 
should be carefully looked for, along with excessive 
erosion of the arc plates. Arc plates are made of 
ceramic material and perform the function of 
extracting heat from the arc as it is being forced into 
and elongated by them. The leading edges become 
coated with glass that comes to the surface from 
the extreme heat. Direct measure of use is the 
amount of glass beads evident. 

*For measuring circuit breaker speeds, analyzer mounting sup· 
port and instructions are available on special order. 

IB 6.2.2.7-1 
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When the entire leading edge and portions of the flat 

arc plate are heavily encrusted with glass beac· the arc 

chute should be replaced. It should be noted that this 

condition will vary between arc chutes on the same 

breaker because of single-phase fault and asymmetrical 

current incidences. 

5.9 OPERATING MECHANISM (See Figure 6) 

Ita�· · · . 
�;�,. , ..... �g��·CftMif�'not:'CfOidietecmcaffY 
o��� d0f1:•· Ttti$. conditf611:·fa'::eausea.�wh.en 
�':""� . 

. ; ,ctl (2) at right side of breaker 
(when u .. :cmtuatac:t. Circuit breaker should 
not close before trip latch (4) has reset. 

�"SWitch: adJustmentS - made with 
latch (4) against stop pin (3): 

1. Turn in adjusting screw (1 l until contacts of 
switch (2) "break" as indicated by an audible click 
or check with bell ringer. 

2. Retract adjusting screw until switch contacts 
"make". 

3. Rotate adjusting screw one turn more. (Adjust­
ing screw is self-locking.) 

QPENING THROUGH 
R. H. HOUSING. 

Fig. 6 - latch Check Switch Adjustment 

5.10 CONT R O L  RELAY ADJUSTMENT (See 
Figure 7) 

nte .control retay does not normally . req�� any' 
at:fjtistrrtent in .the field{' Howeve/. If necessary, 
adjust the gap between the control dev;<:� lever 
adjusting screw and the limit switch crank arm for 
a gap no less than 0.06" and no more thei 0.09" 
with the closing springs charged. 
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CONTROL 
PAN 

LEVER, ADJ. SCREW 
AND LOCK NUT 

LIMIT SWITCH CRANK 

Fig. 7 - Control Relay 

5.11 RACKING MECHANISM (See Figure 8) 

The circuit breaker racking mechanism is adjusted 
for proper operation and should not be disturbed 
unless it becomes possible to close the breaker 
during a racking operation. 

If it is possible to close breaker during a racking 
operation, it may be that interlocked blocking mem­
bers are not positioned properly, which should be 
corrected as follows: 

1. Remove the front mechanism coverplate. 
2. With circuit breaker closed, make adjustments 

by regulating length of connecting rod ( 1) for 1 /8" 
minimum to 3/16" maximum clearance at "A" be­
tween trip link (3) and blocking lever (2). 

Fig. 8 - Racking Mechanism 

5.12 LUBR ICATION 

The HK circuit breakers are lubricated during factory 
assembly as follows: 

1, All mating surfaces of moving currenr•carry­
ing joints have been lubricated with NO�OX-10 
special grade "A" grease manufactured by Sa"'hchen 
Company __/) · t: • ,; ·• • / ., • ..-/1,.,.,'>� ,-.:I .. · '  ' �� ' -�� 

2. All other mechanism parts, bearings, pins, etc. 
have been lubricated with ANOEROL 757 manu­
factured by Tenneco Chemical, Inc., Intermediate 
Division. 

In order to maintain reliable operations,;,�i$"jt:npdp 
@1\� that all cireuif:;''biMftefli':be*"�id"' fti':aU> 
�-�ll ·� lubrication f�Orv ·• d!Jring 
anv further lubricatiOn · dUrfiiO tn&C&fi''hf: the' �;.;; 
�t. �err ewn th! f�r·gt� ,!lave � 
t�CV to oxidize witH·�. as evidenced by 
hardening and darkening in color. In addition to 
lubricant oxidation, •. ��i�:�f.tt;,{)f � =n ��J �;.btrt�,.otlt from 

occur, regreasinif0 ii$' · 
o�tation of the breaker. ·EI"filii6fl5�"'hard­
·� lubricant .is.· .�ti8f befar&"regreasing is 
performed. A simple lubrication will often clear up 
minor misoperations which might be mistaken for 
more serious trouble. 

If the grease should become contaminated or parts 
are replaced. lubrication should be done with NO­
OX-ID or ANDEROL grease as applicable. Use of 
other greases have not been proven by test and 
are not recommended. 
NOTES: 

1. Do not use NO-OX-10 grease on any main and 
arcing contact surfaces. 

2. It is recommended that the primary disconnects 
be maintained by renewing the NO-OX-ID 
grease during maintenance periods. 

'r 3. Do not use light oil to lubricate any mechanism 
parts. 

4. The charging motor is sealed and no lubrication 
is required. 

5.13 DIELECTRIC TESTS 

If it is desired to make dielectric tests during main­
tenance periods, the following test values should 
be used. These are to be applied for a one-minute 
period. 

TABLE 3. DIELECTR IC TEST VALUES 

CircUt 60Hz. DC 

Primary Cir ctit 21.5 kV JJ kV 

"Secondary Circuit !Control) 1100 v 1500 v 

"It is nKSSSJJry thllt thll chllrging motor btt dlsconnKttld 

for this tsst by turning the motor d/sconnKt switch to the 

"OFF' position. If 11 tsst is dtt:tirttd on the motor, then the 

motor disconnBCt switch should btt turntld to the "ON" 
position 11nd the circuit rtttttsttld Itt 540 V, 60 Hz or 760 V 
DC. 
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5.14 TROUBLESHOOTING 

The following chart lists typical problems, their 

causes and corrective action required to remedy 

the malfunction. 

TROUBLESHOOTING CHART 

Problem PrnbatM Cause Corrective Action 
-
Breaker Low or Incorrect Control Voltage Adjust to Proper Level 

Fails to Closmg Springs Not Charged Adjust Per Section 5.10 
Close Control Relay Limit Switch Out 

of Adjustment 
Breaker is not Racked into Tum Operating Crank 
Test or Connected Position Clockwise until lever is 

locked into the desired 
position 

Latdl Check Switdl not Adjust Per Section 5.9 
Making !When Supplied) 
Auxiliary Switdl "b" Determine Cause and 
Contact not Making Repair 

Racking Release Lever Adjust per Section 5.11 
Linkage not properly adjusted 
Excess�ve Friction Insufficient or Contam-

inated Lubrication !See 
Sec. 5.12) 

''Y"Contact not Making• Defective "YH Coil Circuit 

Undervoltage not operating Low or Improper Voltage 
!When Supplied) Applied 

Defective Close Coil Replace Close Coil 
Assembly Assembly 

�' Low or Incorrect Control Adjust to Proper Level 
tt-J Voltage 

tlrfff::* Auxiliary Switch "a" Determine Cause and 
Contact not Making Repair 
Defective Trip Coil Replace Trip Coil 
Assembly Assembly 
Excessive Friction Insufficient or Contam-

inated Lubrication 
!See Sec. 5.12) 

•caution - Improper "Y" circuit operation could permit 
the breaker to pump to destruction. 

5.15 ELECTRICAL CHARACTERISTICS OF 

CONTROL DEVICES 

For operating voltage ranges for various nominal 
control voltages refer to Table 4, Operating Voltage 
Ranges. 

For average current values at various nominal 
control voltages, refer to Table 5, Average Current 
Values. Current values given in this table are aver­
age, steady-state values and momentary inrush 
currents for all charging motors and AC coils are 
approximately six to eight times these values. 

18 6.2.2. 7-1 
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TABLE 4 - OPERATING VOLTAGE RANGE 

24 v de 
48 V de 

llri�:� 
�Vdt 
115 V ac 
2ll V ac 

:5-511 I 
S.t�J l 1�2Sl I 
!!t-125 \ 

100-2511 

Close 
Coil 

T!lJ 
Coil 

18-28 1· 14-ll 
:5-511 2S-fj) 
•• t JO.t40 

1�2&1 . 14G-2lll 
!!t-125 I · !lt-125 

100-2511 1 ·100-2511 

Pidl Up Drop Out 
Maximum 

21 7-14 
41 15-29 
na:J. :. "5l:·s1! �-
212 75-1511 
!17 34-6!1 

195 6!H38 

TABLE 5- AVE�AGE CURRENT VALUES 

24 v de 
48 V de 

I l2$Yc 
, 250Vdc 11 115 V ac 

2ll V ac 

25.D 
Ill.& 
5.0 

1D.D 
5.0 

. a­
Coil 

22JJ 
10.7 
5.8 
u 
4.5 
2.3 

T� 
Coi 

22JJ 
10.7 
5.8 
u 

··.s 
"1.3 

D.ll 
0.15 
.. 
D.ll3 
11.40 
0.211 

D.9 
0.5 
IU 
0.1 
01 
0.1 

N.£.C. 
r-

]) 
]) 
Jl, 
]) 
]) 
]) 

•AiterniJting current is never recommended bfiClluse the 

control power is affected by the powt�r systttm thttt it is 

protecting. A sufficient reduction in control power during 

a hBllvy fault condition could prevent thtt HK circuit 

brBltker from opening, IBltding to los:s of total load and/or 

9quipment dttmage. 

Section 6. ELECTRICAL OPERATING 

SEQUENCE 

Please refer to the specific schematic diagrams and 
other operational information furnished with your 
order. 

. 

Figure 9 is provided as a typical schematic for gen­
eral information on electrical operation with DC 
closing. 

Figure 10 is provided as a typical schematic for 
general information on electricial operation for H K 

breakers with AC closing. The following is the 
sequence of electricial operation with AC closing. 
With the circuit breaker open, the closing springs 

uncharged, and the control power source energized 
across disconnects 5 and 02 and 01 and 6 and motor 
disconnect switch closed, operation occurs as 
follows: 

1. Immediately upon the availability of control 
power at secondary disconnects "5" and "02" 
the spring charging motor !MOT) is energized, 
which, in turn, charges the closing springs. When 
the closing springs are charged, limit switch con­
tacts "LSb" are opened, and limit switch contact 
"LSa" is closed. Also, upon availability of control 
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302 

Cl3 7 

107 

6 

13 

14 

1 
14 

15 9 04 

1r a • 

6 

10 

5 01 Cl3 

3J2 

02 6 

13 15 9 04 

J,} ,f a a 

6 

14 

127 

14 10 

Fig. 9 - Typical Schematic Diagram of 
Control Circuit, DC Closing 

Fig. 10 - Typical Schematic Diagram of 
Control Circuit, AC Closing 

REAR VI8N OF 
SECONDARY 

DISCONNECTS 

6> <5 
9> < 7 

10> < 13 
15> < 14 
04> < 03 
02> < 01 

LEGEND 

a - Auxiliary Switch Contact Closed When Breaker Is Closed. 
b - Auxiliary Switch Contact Open When Breaker Is Closed. 

LCb Latch Check Switch Contact Closed When Breaker Operating 
Mechanism Is Reset. 

LSa Limit Switch Contact Open When.Springs Are Discharged, 
. Closed When Springs Are Charged. 

LSb, -1 Limit Switch Contact Closed When Springs Are Discharged, 
, ' Open When Springs Are Charged. 

TC • - Shunt Trip Coil 
X - Closing Latch Release Coil. 
y _'Control Relay Lockout Coil. 

Ya - Normally Open Control Relay Contact. 
Yb -. Normally Closed Control Relay Contact. 
TB - Terminal Block Point. 
ML -.Motor Lead. 
CE _[Coil Lead End. 

C1, C2 - ! Terminal Jumper (Control Device). 
A - : Female Secondary Disconnect Contact. 

UV -
' 

Undervoltage Trip Device. 
UVb _!Normally Closed Undervoltage Trip Device Contact. 

69 - Permissive Control Switch. 
BL - Blocking Lever Switch (Open When Ground Switch Is Locked 

· In Ground Position). 

, 
i 

• 
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. ,· 

power at seconda • v  disconnects "01 " and "6" and 
after the closing ·;urings have been ch arged , the 

lockout relay co i l C'( 1 will be energized through the 
circuit breaker auxiliary switch "b" contact and the 
parallel resistors R2 a nd R3. The lockout relay will 

p i c k  up and open c ontact Yb" and close contact 
"Ya " .  

2 .  Connecting secondary disconnects "03" or "T ' 
to control via o peration of t h e  close control  switch 
energizes the latch release coil ( Xl through the cir­
cuit breaker a u xiliary switch " b" contact, the n or­
mally open lockout relay contact "Ya",  and the l imit 
switch contact "LSa". The latch release coil ( X }  
releases the closing latch. T h e  springs then dis­
charge to close the circuit breaker. 

3. When the springs discharge, l imit switch con­
tacts " L Sb" close, and limit switch contact " LS a "  

opens. 
4. When limit switch contact " LSb" in the m otor 

circuit closes, the spring charging motor is ener­
gized, which, in  turn, recha rg es the closing springs. 

5. When the circuit breaker closes, all auxi liary 
switch "b" contacts open and all auxi l ia ry switch 
"a" contacts close. 
6. When l imit switch contacts "LSb" close, the 

lockout relay coil (Y) is  de-energ ized and opens 

lockout relay contact "YA", which de-energizes the 
latch release coil (X) . Lockout relay contact "Yb" 
closes, which locks out the lockout coil  (Y) as long 
as the "Close" contact is m aintained. This is  true 
because control power maintained on secondary 
disconnects "03" or "7" with "Yb" contact closed 
puts resistor R1 in pa rallel with the "Y" coil. The 
additional current flow thro u g h  R2 and R3, and the 
associated increased voltage drop across R2 and R3 
leaves insufficient voltage to pick up the lockout 
relay. The purpose of the lockout relay coil (Y)  is  to 
prevent pumping of the closing mechanism when 
closing against a faulted ci rcu it .  
7 .  After the breaker h a s  closed and when the clos­

ing control switch is released by the operator, the 
lockout relay coil (Y)  rema in s  de-energized due to 
the auxil iary switch " b" contact in the closing cir­
cuit being open. 

8. The circuit breaker can be tripped by operation 
of a remote trip switch, which energizes the circuit 
breaker trip coil lTC ) through the auxiliary switch 
"a" contact. 

9. The undervoltage device, if furnished, provides 
a direct acting lock-open a n d  undervoltage tripping 
featu re. This device must be energized to in itially 
close the breaker, and also to maintain the breaker 
in a closed position.  

1 0. The latch check switch, i f  furnished, insures 
that the operating mechanism must be reset prior to 
energizing the closing latch release coil ( X). 

1 1 .  The remote mounted capacitor trip feature, 

18 6.2.2. 7- 1 
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i f  furnished, provides a n  electrical energy o. �orage 
network, whereby should a loss of control ! ;ower 
occur at the i nstant of a tripping signal ,  su ' ' icient 
energy will be furnished to insure an electrical trip­
ping operation. 

1 2. The stopping device switch,  if applicable, 
prevents electrical reclosing o f  the c ircuit breaker 
after a manual trip unti l  the stopping device switch 
has been manually reset. 

When AC closing con trol power is supplied, the 
circuit breaker will not reclose u n l ess the reclosing 
circuit has sufficient time delay to permit the "Y" 
coil to pick up . 

O perat ion of acc esso r i e s ,  w h e n  i n stal led as 
ordered, can affect electrical/mechanical operations 
of the circuit breaker. When the circuit breaker is 
being tested electrically or mechanically, u nder­
voltage devices should be energized or otherwise 
mechanically closed and mechanical interlocks, key 
or other, should be set in the " operate" position. 

Section 7. GROUND AND TEST D F.VICES 

These devices are supplied when ordered and are 
basically three design types, with certain compo­
nent variations such as test ports and interlocks. 

Simple, three-terminal, non-automatic. 
- Simple, three-terminal, electrically operated. 
- Complex, six-term inal, electrically operated with 

manual selector switch. 
These devices are basically maintenance free for 

their normal operating life. Racking procedure is  
the same as for  the basic circuit breaker as outlined 
previously, and all detailed operational instructions 
are attached to the individual devices. 

Section 8. RENEWAL PARTS 

Only those recommended
, 

renewal parts be stocked that 

will be req uired to insure proper and timely maintenance 

for normal operation of H K  circuit breakers. Copies of 

the applicable Renewal Parts B ulletin for specific ci rcui t  

breakers will be furnish-ed on request to the nearest 

district office. 

The minimum quantity of assemblies and items 
recommended in these bulletins are predicated on 
infrequent replacement of parts based on accumu­
lated test and operating experience. Total assem­
blies are recommended for fast replacement, when 
necessary, to return the breaker to service as q ui ckly 
as possible. Then certain replaced assemblies, 
such as the stationary upper termi nals, can be re­
turned to th� factory for nominal reconditioning. 
The bulletins contain specific part-ordering i nstruc­
tions. Specific instructions regarding replacement of 
those part assemblies recommended are available 
if required . 
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INSTRUCTIONS FOR 
TYPE 5 HK, 7 . 5 HK, AND 1 5HK 

METAL-CLAD SWITCHGEAR 
5000, 7500, AND 1 5000 VOLT 

I NT R O D U CT I O N  

Instructions f o r  instal lation, operation a n d  m aintenance 
of metal-clad switchg e a r  are furnished with each ship ­
m ent. 

These instructions should be read carefu lly and used 
a s  a guide during insta l lation and init ial operation. 

File these instructions in a readily accessible place 
tog ether with drawings and d escriptive d ata of the 
switchgear. The use of these instructions wi l l  facilitate 
proper maintenance of the equi pment and prolong its 
l ife and usefulness. 

SCOPE OF INSTRUCTIONS 

These instructions a r e  g eneral .  They cover requirements 
for instal lation as a p p l ied to a l l  metal-cl ad switch g e a r  
of the following c la ss ifica tion: 

5 H K75 
5HK 1 50 
5 H K 2 50 
5HK350 

7.5HK250 
7 . 5 H K500 

1 5H K 1 50 
1 5 HK250 
1 5H K500 
1 5 HK750 
1 5H K 1 000 

Specific information on particu l a r  a pplications is fur­
nished in the form of g eneral  a rrangement d rawings. 

1 .  Front view showing arrang ement of relays and 
instruments. 

2. Sing le line d i a g r a m  showing power connections. 

3.  Floor plan indicating avai lable space for power 
end control con duits.  

4. Special construction d etails .  

The first sheet of the Bil l  of Materi a l  indicates the 
a p plication of the d r a wings. 

T R A N S P O RTATION 

Pr ior  to shipment, the switch g e a r  undergoes careful 
factory i nspection. Each section is  plainly marked at 
convenient places with its number and position. When 
s ize or other reasons m a k e  i t  necessary to divide the 
equipment for ship ment, the unit number of the p a rticula r  
equipment i s  a lso m a rked on the section, a long with its 
weight. The ci rcuit  breakers a re shipped in individual  
cartons or crates. 

Immediately upon receipt of the switchg ear, examine 
for a ny d a m a g e  or loss sustained d u ring transportation. 
Check the contents a g ainst the packing list b efore d i s­
carding a ny packing m aterial. 

If there is any shortage, notify the nea rest 1-T-E 
representative at once. 

The 1 -T-E I m perial  C orporation is  not responsible for 
damage after del ivery of shipment to the carrier.  How­
ever, i f  the company is notified of such c la ims,  i t  w i l l  
furn i sh forms t o  faci l i tate securing a ny u djustments.  If 
d a m a g e  to the sh ipment  i n dicates rough handl ing, c la im 
for  d a m a g e  should be filed a t  once with  the carrier a n d  
t h e  1 -T-E l m per i�l Corporation prom ptly notified .  

Indoor switch g e a r  housings are shipped i n  groups of 
one to five units. Each group is mounted on heavy steel 
shi p ping b ases. Unloading and handling a t  the site is 
usually done by p lacing rollers under the shipping b ases. 
To avoid d istortion to the switchg ea r, any force to move 
the structures should be applied to the shipping b ases 
by means of crowbar, b lock and tackle, crane, etc. 

STORAGE 

Leave each switchgear group on its shipp ing base for 
subsequent moving.  Remove circuit breakers and acces­
sories from cartons or cra tes. 

Observe th e fol lowing precautions: 

1 .  Check for missing or damaged parts. 

2. Store in clean, dry p lace. 

3 .  Cover p a rts susceptible to rust with heavy oil or 
grease. 

4.  Cover with heavy wrapping p a per to keep d i rt or 
dripping water from entering. Dirt or  moisture m a y  foul 
working p a rts or d eteriorate contacts and insulation. 

5.  If the switchboard is  to be stored for any l ength 
of time, or in any place where dampness may be present, 
then hea ters should be used to keep the switchboard dry 
until i t  i s  placed in service. When outdoor switchboa r d s  
e q u i p p e d  w i t h  heaters a r e  stored, the power source for 
the heaters should be brought to the load term i n a ls of 
the thermal circuit breaker or cutout d evice which controls 
the h eater c i rcuits. 

These i n struction s do not pu rport to cover a l l  details or variatio n s  i n  e q u ipment  nor to provide for 
every possible continge ncy to be met in con nection wit, i n s ta l l a t i o n ,  operation,  or m a i n te n a n ce.  
S h o u l d  further i n formation be desired or  s h o u ld part icular  problems arise which are not covered s u i ·  
fici e n tly f o r  the purchaser"s p

_
urposes t h e  matter s h o u l d  be- referred to t h e  1 -T·E I m perial Corporation. www . 
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. PAGE 4 

U NL O A D I N G  A N D  H A N DL I N G  

The fol lowing is  a recommended method for unloa d i n g  
a n d  hand l ing meta l-cl a d  switchgear housings.  

I N D O O R  I N STALLATION 

The switchgear  shoul d  be unloaded a s  near to the 
insta l la tion s i te  as  possib le. The operation may b e  com­
p leted b y  rais ing the switchgear  sh ipp ing  base with 
track jacks  to al low rol lers to be p laced under the 
shipp ing b ases. 

R a i s i ng b y  Jacks 

In  most locations the practical  way of hand l ing the 
switchgear  is by jacks.  

1 .  After switchgear  housings have been moved near  
site, ra i se  the  units by placing jacks  under the  shi pp ing  
bases  near  the  front and rear  corners as  shown i n  F i g .  1 .  

CAUTION: DO NOT APPLY JACKS TO THE  HOUSINGS 
AT ANY OTHER POINTS. 

Raise units evenly and just enough to position rol l ers. 
Repeat  op eration at  other end of units so that  ro l l ers 
are equal ly distributed und er units. 

2. Whi le  a crew pushes the switchg e a r  longitud i n a l l y  
towards i ts A n a l  posit ion, o n e  m a n  shoul d  i nsert a n  a d d i ­
tion a l  rol ler  under t h e  forwa rd e n d  of t h e  units .  H e  
<hould continue this op eration b y  moving each rol ler that 

-eed from the rear end to the forwa rd end unt i l  the 
s are in the d esired position. 

F ig . 1 -Method of Rais ing Switc hgear by 
Use of Jacks. Rollers i n  P l a c e  

F i g .  3 - Switchgear Raised, R o l l e r s  a n d  C h a n n e l s  
i n  P l a c e  Prior t o  Lateral M o v i n g  

3 .  F o r  l a tera l  moving, r a i s e  the units  b y  ! a ck s  end  
remove t h e  rol lers. P lace t h e  rol lers l a teral ly w i th s t e e l  
channe l s  resting o n  t h e  rol lers as  showr: in  F i g s .  3 a n d  4 .  
Move the units unti l  they a re directly over the i n s t a l l a t i o n  
s i te.  

-i. 'N h en the units  ore in their  Anal  place, r a i s e  the 
un i ts er'ough to just  c lear  the rol lers  and a n y  c h a n n e l s  
r e s t i n g  on the rollers, b y  p lac ing the jacks und er t h e  s i d e  
sheets,  near  b u t  not u n d e r  t h e  shi p ping ba ses.  Remove 
the bol t s  ins i d e  the units  which hold them to the ship p ing 
bases .  Re move a l l  the rollers, steel channels and sh ipping 
bases  and  lower the units by means of the iacks  onto th e 
Aoor.  Lower the units evenly so as not to d istort any o f  
the s t ructure. 

R a i s i n g  by Sl ings 

W h e r e  overhead l ifting faci l it ies a re ava i lab le ,  a n  
a l ternate m ethod of handl ing may be u s e d  for mov i n g .  

H o l e s  are provided i n  t h e  top of th e u n i t s  o iong 
the ' r o n t  end back which a re s p aced i d entica l l y  to those 
i n  the Aoor through which the shipping b a s e s  are bo i led 
to t h'?  IJ n ! ts .  

2 R e i se the units  from the Aoor by p l a c i n g  rhe 1 a c k s  
'Jr. d e r  t h e  s i d e  sheets near, but not u n d e r  t h e  sh i o o i n g 
b a s e s .  R emove the bolts ins ide  the units, which h o l d  :hem 
to the sh ipping b ases and withd raw the sh i p p i n g  b a s e s .  
Low e r  � he  u n i t s  to t h e  Aoor evenly s o  a s  n o t  t o  d i s to r t  eny 
of rhe  o t ructure.  

3.  Invert  the shipping bases on top of the u n i ts end 

Fig.  2 - Lo n g itud inal  Moving of Switchgear fro m 
S h ipping Skid 

Fig.  4 - J a c k s  R emoved a n d  Switc hgear Rea d y  
for Lateral M o v i n g  www . 
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METAL-CLAD SWITCHGEAR 18-8.2.7-1 

Fig.  5 - S h i p p i n g  Ba ses Bo lted to Top of 
Switc hgear 

bolt to the top of  the switchgear as  shown in  Fig.  5.  Al l  
holes shou ld  be  used to g ive uniform support to the 
housings and prevent distortion. Holes in the vert ica l  
webs of  the shipp ing  bases, equa l ly spaced from each 
end, wi l l  permit the a ttaching of steel cable s l ings.  

NOTE: Spreaders should be p laced where necessary 
on the s l ings so tha t  the cab les rise vertica l ly from the 
top of the un i ts. 

The switchgear should be ra i sed high enough to c lear  
projections above floor level ,  moved over the  insta l l a tion 
site and lowered into place.  Then s l ings and sh ipping 
bases should be  removed. 

O U T D O O R  I N S T A L L A T I O N 

Outdoor insta l l at ion is hand led s imi lar ly to the indoor 
type. Outdoor switchgear  i s  constructed wi th a steel base 
that serves as  a sh ipp ing convenience as  wel l  a s  a 
permanent support for the internal  housings. Jocks may 
be p laced under the shipping bases to ra i se  the whole 
structure  for posit ioning rol lers.  Sl ings may be passed 
through the large holes in the vert ica l  webs of the sh i p ­
ping bases. Note t h a t  the shi pping  bases a r e  not remov­
able and cannot be  p laced on top of the switchgear  as 
in indoor i nsta l l a tions .  

Before assembl ing a W a lk- ln  structure read the 
drawing "Erection P rocedure", l i sted on the front sheet 
of the B i l l  of  M a ter ia l ,  careful ly and follow procedure 
indicated thereon. 

For proper assembly of Outdoor Non-W a lk- ln switch­
g ea r, consul t  the drawing  ent i t led "Gasket Appl ication" 
which i s  l isted on the front sheet of the Bi l l  of  Mater i a l .  

INSTALLATION O F  HOUSINGS 

GENERAL 

Before attem pting any instal lation operations consult 
al l  drawings furnished by the 1 -T-E I m perial Corporation 
for the particular order .  These d rawings are in the form 
of floor plans,  front views, primary ,  and secondary 
wiring and a bi l l  of m a terial of the equ i,pment furnishe d .  

Sections o f  hous i n g s  for 5 H K  equipment consisti n g  of 
five indoor un its or less and fou r  units or less in the case 
of 7.5 or 1 5H K  housing s, are shi p ped on a single base. 

PAGE 5 

Larger switchboards o re d iv ided in sections for shipment 
and each section is  on i ts own b a se.  

A removab le  angle is  bolted across the front floor of  
each breaker  housin g  to provide reinforcement whi le 
moving the housings on rollers. After fina l insta l la tion this 
ang le should be d iscorded. 

P R E P A R ATI O N  OF FLOOR 

Floor plan drawings ore suppl ied for each instal l a tion. 
Typical floor plan d rawings ore not enclosed since they 
usua l ly vary wi th each insta l la tion due to length and 
arrangement of housi ngs. 

The des ign of th e floor may i nc lud e  channel iron s i l l s  
embedded i n  the concrete. I t  i s  important that  these s i l l s  
be  stra ight  and level  their fu l l  l ength, and correctly 
spaced . To i nsure this condition, i t  i s  recommended that 
t ies be bolted �etween the sil ls at various interva l s  a fter 
which the lower flange of the s i l l  be shimmed to p roper 
heigh;, 

Where necessary, power and secondary (control )  con­
dui ts  shou ld  be i nstal led before the insta l la tion of  the 
housings. Ava ilab le  space for the conduits is g iven on the 
floor p lan accomp a nying each ord er. These conduits 
shou ld not extend more than one i nch a bove the stat ion 
f loor level .  Take precautions to p lug conduit  openings 
before pour ing cement. 

The concrefe floor in front of the housings should be 
smooth to faci l i ta te the handl ing of the circuit breakers. 
The finished floor l evel  should be flush with the top of  the 
channel s i l l s  so tha t  the circuit breaker wi l l  roll evenly i nto 
the hous ing.  The cement should be prepared in accord­
o nce with instructions issued by  the  Portland Cement 
Associa tion, ava i lab le  at their  offices in the Io rge  c i ties.  

ASSEMBLING THE HOUSINGS 

W h en the  floor has been properly prepared , assemb l y  
of t h e  sw itchgear  may b e  started. Sections oi the housings  
may be moved on the i r  bases  ad jacent to final posi tions. 
They may be moved to fina l  loca tion by putting rol lers 
under the sh i p ping bases. Before moving sh ip ping sec­
t ions together, remove projecting bus support bolts .  

I f  the switchgear consists of a number of  sections, the 
center sections should be insta l led first, and the remaining 
sections added a t  each end. When the first sect ion i s  in  
posit ion, i t  should be  checked for d i stortion i n  shipment.  
Thi s may be done by dropping a plumb bob from the 
center of the front and rear doors. If the structures are not 
true, they should be straightened b e fore p rocee d i ng .  As 
each section is  a d d ed,  it should b e  checked for distort ion, 
otherwise considera b le pressure may be required to 
bring the sections into a l ignment. 

Holes ore  prov ided in the floor for p lug we ld ing  the 
housings to the channel s i l l s .  

When sh ipment i s  ma de in sect ions,  the main bus ,  
control wir ing,  and i nter connection' ore d ismant led a t  
t he  point where the  switchgear i s  se p a ra ted.  These shou ld  
now be reassembled and  a l l bolts and screws t ightened. 
Bus support bolts should be reinserted through both s ide  
sheets. I ncoming and outgoing connections should be 
made for both the main power circui t  and al l  control 
c ircuits. www . 
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•ering B u s  Joi nts 

.:.rs bars are covered with a Acme retardant insu la ­
tion having o sufficient thickness to  stand fu l l  l i ne  voltag e  
for the rating o f  the switchgear. Straight  joints a s  wel l  a s  
connections t o  usual switchgear components a r e  covered 
by a mold e d  boot. After the bus has b een re-assembled 
a t  a ship ping split ,  the boot, which i s  flexib le ,  shoul d  be 
spread a p a rt and s l ipped over the jo int  in the some 
manner as those previously a p pl ied in the factory. The 
flanges should  then be fastened together with nylon 
screws. W ith this cover no wrapping or fil l ing compound 
is required, since i t  fits t ightly over  the bus i nsulation. 

Tope and sea ler are used where bus work runs into 
a p pa ra tus  mounted in the switchgear  such as flexi b l e  
connectors, o r  equipment with irregu larly  shaped con­
nections. Sufficient quantit ies of tope and sealer ore 
provided for covering connections to b e  mode in  the 
fie ld.  The procedure for applying is a s  follows: 

l .  Tighten up hardware. For Y2 " hardware use a 
torque of 30 to 4 5  ft. lb .  

2 .  Clean the area to be covered by removing g rease, 
oi l  or dust .  

3.  Prepare the bore joint for toping by first prov id ing 
a smooth, ta p ered surface for the tope. Use ;he sea l er, 
careful ly el imina ting voids and covering bore p arts. I n  
n o  case extend the sealer more than 3/a " onto the bus 
insu lation. 

4. W rap the joint using the tape furnished for the 
?OSe. On 7 .5HK or 1 5H K  switchgear  wrap 1 3  ha l f­
ped la yers; on 5HK equipment wrap 5 ha lf- lapped 

layers. Wherever possible have  the  t a p e  overl a p  the 
bus insulation by at least l Y2 " . Ha l f - lapped layers of 
tope should be "penci l led" .  Leave no voids between 
sealer and tope,  or between layers of tape. 

5 .  Top ing should not cover more than l O o/o of porce­
lain bush ings or insu lators, nor should  be ca rried beyond 
the first depression or petticoat. 

C O N N E CT I O N  O F  PRIM A R Y  C A B LE S  

In genera l ,  there ore three common methods of making 
pr imary cable entrance connections. 

Synthetic Covered Coble w i th C l a m p s  

For th i s  type cable, prepare  for entrance to  connection 
lugs,  and securely tighten lug c lamps. The cab le  should 
be prepared as specified by the cab le  manufacturer. 
Use sealer  and tape as described in previous section. 

Lead Covered Coble with Wiping S l eeve 

When cable d iameters are specified on order, the 
wiping sleeves are furnished cut off to fit  the cab les. 
Uncut wiping sleeves ore fitted to the cab les as fol lows: 

Wra p a cord (or tope) a round the cab le  to obtain 
the circumference. Then wrap the cord a round the wiping 
s leeve cone and mark the cone s l ight ly a bove the cord .  
Sow o ff  cone. Ream sharp edges o f  cone with round fi le .  

' i ping  sleeves are furnished untinned unless tinning  
ecified .  Sleeves should  be  fresh ly t inned by a p plying 

Aux and d ipping in  hot solder .  

When insta l l ing the  wiping s leeve, the lead sheath 
shoul d  extend into the sleeve fi tting for one inch minimum. 
The end of the sheath should be bel led over and if 
required by the operating vol tage, a stress rel ief cone 
a ppl ied .  

To wipe the joint, scrap e  the lead sheath c lean a pprox­
imately three inches beyond the end of the cone. Apply 
stearine Aux to the c leaned sheath and to the cone. Then 
make the wiped joint in  the usua l  manner. F i l l  wiping 
sleeve with the compound supp l ied .  

L e a d  Covered Cable w i t h  Poth ead 

The same method of fi ttin g  as  for wiping sleeves can 
b e  used to fit the pothead wip ing s l eeve to the cables. 
In  the case of the pothead with wiping s l eeve, the lead 
sheath should  extend into the pothead  for one inch 
minimum, be l l  over the end of the sheath, and a d d  a 
stress relief cone i f  required. C lean  the sheath a bout 
three inches b eyond the end of the cone and app ly  
stearine Aux to  end of  the  cone and the  sheath. Wipe 
the  joint in  the  usual  manner. 

On inverted potheads, the lead sheath should be 
extended down into the pothead body beyond the wiping 
sl eeve Aonge joint so that the sheath wi l l  terminate below 
the level of the compound. To vent the top end of the 
inverted pothead s leeve whi le compounding,  wipe the 
joint with a greased wire inserted between the sleeve 
and the sheath .  Pull out the wire to prov ide  a small hole 
to vent the air. After the pothead has been fi l led with 
compound, seal the hole with sold er .  

S h i elded C a b l e  

When shie lded cab le  is  connected to any terminator, 
p roper stress rel ief cones must be ap p l ied .  

If there is  a g round sensor current  transformer i n  the 
c ircui t, the cab le, complete wi th  sh ie ld ing , must pass  
through i t .  Th is  t ransformer w i l l  not opera te properly i f  
i t  surrounds the section of  the cab le  from which the 
sh ield has been removed . 

R O O F  B U S H I N G S  

Roof bushings ,  for cab le  entrance, are ship ped de­
tached from the hous ing,  and must be mounted i n  place 
when the switchgear  is insta l led .  Each bushing i s  furnished 
with a gasket tha t  must be properly inserted between 
the roof and the bushing Aonge,  using the adhesive 
as  a binder between each of the ports. Cement the 
g asket to the roof using one Ioyer of adhesive, then 
spread cement on the remain ing Act surface of the 
gasket. Now put  the bushing in p lace and bolt to the 
structure. App ly a bead  of sea ler to the exposed edge 
of the gasket to  p rovide  a weathertight seal .  

C O N N E CTI O N  T O  G R O U N D .  B U S  

Ground bus b a rs a re bolted t o  the frames of the 
housings at the factory before shipment. When housings 
ore shipped sepa rately,  i t  is necessary to bolt the ground 
bus to the fra ming.  Ground bus bars should be sol idly 
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METAL-CLAD SWITCHGEAR 18-8.2.7-1 

and permanently connected to the station g round by 
means of a cable or bus of crass section not less than 
that of the housing g round bus. 

Cable or bus should not b e  i n  conduit, and should take 
the most direct path. 

CONNECTION T O  CONT R O L  S O U R CE 

The control source wiring to the switchg ea r  should b e  
o f  larger cross section than the b a l a nc e  o f  t h e  control 
wiring in  order to reduce the volta g e  d rop, p a rticul a rly 
when this source is some distance from the switchg ear.  
Provision is made i n  the switchg e a r, i n  the form of heavy 
duty terminal blocks, for the connection of these control 
source leads. The leads should first be checked for proper 
e lectrical sequence b efore the connection is m a d e. 

Secondary and Control Con n ecti o n s  

All secondary a n d  control connections o n  metal-clad 
switchgear are factory wired in accordance with the 
connection diagrams applying to the insta l lation. The 
secondary and control connections for a l l  outgoing con­
nections are wired to terminal b locks accessible to the 
conduit connections. 

Control connections b etween housings  are provided 
through openings in  the s ide sheets of the switchgear. 
When shipment is m a d e  in g roups of several units each, 
the cross connections b etween groups are i nstal led at 
the factory, one end of each of the g roup connectors is 
then disconnected and tagged.  Care should b e  taken to 
insure that all these connections b etween groups o r e  
securely rema de when the g roups a re placed tog ether 
ag ain. 

INSTA LLATION O f  BUS B A R  
CONNECTION BETWEEN G R O U P S  

The main bus i n  each g roup i s  asse m b l ed in the factory 
complete, ending a t  the ta p connections located at either 
end of the g roup. Sections of main bus for connection 
between groups a r e  provided for insta l lation in  the field. 

All contact surfaces a t  al l  bolted joints i n  the bus are 
si lver p l ated. These contact surfaces should b e  cleaned 
and then bolted tog ether. Conductivity of a bolted or 
clamped joint depends upon the pressure a p p l ied. The 
contact surfaces may b e  cleaned by first rubbing l ightly 
with fine steel wool, then wiping with cloth saturated with 
carbon tetrachlori de.  Take care not to remove silver 
plating. 

After bolting the sections of the main bus a t  junction 
point of shipment g roups, insulate the connections by 
tap ing or instal l ing a mol d ed boot over the joint. 

for instructions on taping, see section titled "ASSEM­
BLING THE HOUSINGS." 

TESTING AND INS PECT I O N  

W i th the housings erected,  a ssembled, and connected, 
observe the following preca utions: 

1 .  R emove all  e xtraneous matter and see tha t  a l l  
internal parts a re free of d i rt, g rease, a nd moisture.  If  
moistur e  has penetra ted, d ry out with a i r  or h eat. 
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2. Remove al l  blocks in relays used for protection i n  
shi p m ent. 

3.  A p p l y  potential tests to check for any d a m a g ed 
i nsulation. 

L -

60 CYCLE, RMS, WITHSTAND VOLTAGES 

(1 MINUTE) 

' ' 

f--
Factory Test 

500 volt. 

Field Test 
- · - -··--·- --

37 5 volts i ' 1 500 volt. 1 I 00 volts 
2 2 1  to 600 volts 2 200 volts 1 650 volts 

4800 volts 1 9,000 volts 1 4 ,600 volts 

7200 volts 36,000 volts 27,000 volts 
1 3 ,BOO volts 3 6,000 volts 27,000 volts 

CAUTION: IF PHASE TO PHASE TESTS ARE MADE IN 
ADDITIO N  TO PHASE TO GROUND TEST, CARE MUST 
BE TAKEN THAT NO SHUNT CONNECTED COILS SUCH 
AS POTENTIAl TRANSFORMERS ARE CONNECTED 
DURIN G THE TESTS. 

4. Check continuity of a l l  circuits. A great d ea l  of this 
work can be done a fter the circuit b reaker> a r e  insta lled 
b y  energizing the control source and operating the 
equipment with the main circuit d e a d .  Indicating instru­
ments check the continuity of current transformer and 
potent ia l  transformer circuits a ft e r  the main circuit is 
energi zed.  

5. Set al l  telays, regulators, a n d  other devices for 
p roper operation of loads. No relays ore set at the 
factory. Remove screws from short circuiting strip on ter­
minal  blocks in  current transformer ci rcuits. Screws should 
be stored in  tapped holes in  corners of the blocks. 

6. If finish has b een marred during shi pment or 
instal lation, apply  touch-up paint (which may be secured 
from the factory). 

IMPORT ANT: PRO PER PHASING O F  A LL MAIN 
CIRCUITS SHOULD BE CHECKED ACCORDING TO 
DIAGRAM. 

F I N A L  I N S P E CTION 

After  the switchgea r together with the apparatus which 
it i s  to control has been instal led a n d  a l l  interconnections 
m a d e, i t  should be g iven a final  check and test b efore 
being put into service. This is necessa ry to insu re that the 
equipment h a s  been correctly inst a l led and tha t  al l  con­
nections a r e  completed. Extreme care must be exercised 
to prev ent the equipment to be controlled from being 
connected to the system while the p reliminary tests a r e  
b e in g  conducted. 

I f  disconnectin g  switches are not p a rt of the a p p a ratus 
or switchg ea r, the line leads should be disconnected to 
accomplish this. The testing equip m ent required will  
d ep end entirely on the type of i nstal lation. Portable 
voltmeters both a -c and d-e with a wide range of sca les 
wil l  usually be required.  If  the equip m ent to be put into 
service is quite extensiv e  and comp licated, both a-c and 
d-e ammeters should b e  ava i l a b l e  in  case unexpected 
troub l e  d evelops. 

Some simple portab l e  d evice for ringing or l ighting 
out circuits shoul d  b e  includ ed i n  the testing equipment. 
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. IB-8.2.7-1 METAL-ClAD SWITCHGEAR 
'GE 8 

·---··--- ... - -·· -��---··- --· · · - ··-------------------

ST A N D A R D  C O N ST R U CT I O N  

SHUTTERS 

Shutter arrangement  shown in  F i g .  6 i s  the means of 
covering the l ive t e r m i n a l s  of the primary circuit  of the 
switchgear  when the c ircui t  b r e a ker i s  removed from the 
housin g .  

T h e  shutters open when the circuit breaker is  ins ta l led 
i n  the housing.  T h e  b r e a k er going into the housing 
eng a g es the arm connected to one of the shutters, a n d  
actuates i t ,  open i n g t h e  shutt e rs as t h e  element conti nues 
into the housing tow a r d  the  · C O N N E CTED" posit ion. 

Check shutter op e r a t ion by actuating the a rm con­
nected to the shutte r s  to see tha t i t  does not b ind .  

BUS I N S U L A T I O N  

A l l  pr imary b u s  w o r k  i n  the hous ing,  with t h e  e x c e ption 
of the g round bus  i s  covered either with 1 - T - E  sta n d a rd 
i nsulation or s e a l e r  e n d  t o p e .  The insu l ation witf; boots 
over the jo ints i s  u s e d  for the m a i n  bu s, r isers a n d  most 
connections. See l e r  a nd T o p e  o r e  used for jomts w h e r e  
boots o re not o d o p t c b i t:o .  

P R I M A R Y  D I S C O N N E C T  D EV I C E  

E a ch p rima ry t e r m i n a l  o f  c dr o wout circu i t  b r e a k er i s  
u ipped with a d i sconnect  device consisting of a c i rc le of  

. •  n g ers com p r e s sed b y  c g a rt e r  spr ing ( s e e  F i g .  7 ) .  The 

Fig.  6 - F ro n t  V i e w  of H o u s i n g  

mounting of these fing ers on the circuit breaker permits  
inspection of them when the ci rcuit breaker  i s  withdrawn.  
This  is a high pressure, self-al igning d evice, whose p o rts 
o r e  si lver plated to reduce the resistance to a mini m u m .  
T h e  spring s  o re outs ide the current p a th. 

The tubular stationary element is r ig id ly  mounted in  on 
insulating molding located i n  the primary housing of 5 H K  
switchg e a r  a nd in o porce l a in insulator in that o f  the 
7.5 and 1 5H K  switchg ear. 

SECO N D A R Y  D ISCONNECT IN G  DEVICES 

All  circuit b r eakers ere provided with separable dis­
connecting d evices of the self-aligning p ressure-type as 
shown in Fig.  8. These d evices a r e  amply proportioned 
for carrying the required a mount of current. The f1exi b l e  
member of t h e  d evice i s  mounted o n  the breaker  f r a m e  
t o  facil itate i nspection and m aintenance. Th ese devices 
make contact in  the fully connected and t est position, and 
no test  jumper is needed. 

G R O U N D  BUS AND C O N T A CTS 

The extension of the g round p ro ject i n g toward the 
front of the housing,  b etween the f1oor g u i d es, is shown 
i n  Fig. 6. The g round bus contacts ore loca ted on the 
bottom of the rear structure of the c i rcuit b r e a k e r  e n d  
engage t h e  g round b u s  e xtension when t h e  b r e a k e r  1 s  
i n  the connected, test, a n d  any intermediate p osit ion.  

Fig. 7 -P rimary D i s c o n n ect Device 

Fig.  8 - Seconda ry D i s c o nnect ing Dev i c e  www . 
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METAL-CLAD SWITCHGE A R  18-8.2.7-1 

CONTROL WIRES 

The main control leads  ore mounted i n  the rear  of  the 
metering comportment. All electrica l ly  operated equip­
ment i s  connected to these control  wires through a suit a b l e  
control ci rcuit protective device. S e e  F i g .  9 .  

C I R C U I T  B R E A K E R S  

GENER A L  

Circuit b r e a k e rs a re b o J< e d  a n d  shipped seporate !v  
and without p a rts of  t h e  breakers b eing b lock e d  o r  
wired for shippin g  p rotect ion.  

On each switch b o a r d  al l  ci rcu i t  breakers of l ike r a t i n g  
ore intercha ngea b l e u n l ess  the secondary (control) circuit 
requires otherwise. I n  these cases interlocking will  b e  used 
to prevent interch a n g e a b i l i t y .  

Circuit b r e a k e r s  end h o u s i n g  ere each set in a j i g  o t  
the factory. 

Circuit b r e a k e r s  h a v e  t h r e e  positions in  the housi n g .  
I n  the "DISCO N N E CT"  posi t ion the ma in  disconnect i ng  
devices on t h e  b r e a k e r  e r e  d i s engaged e n d  s e p a r a t e d  
a safe  dist a nce f r o m  t h e  s t a t i o n e r y  p e rt of  the d ev ices  
loca ted on the hous i n g s .  A n  insu l a t i ng  shutter cov ers  tne 
openings to the s t a tion a r y  p o rt .  I n  this position, e l l  control  
contacts e r e  d isen g a g e d .  I n  t h e  "TEST" posit ion, a lso, the 
main d isconnect i n g  d ev i c e s  are disengaged e n d  the 
shutters are c los e d ,  but c e r t a i n  of the control contacts  o r e  
connected s o  th o :  t h e  c i rcuit  breaker  m a y  be o p e r a t e d .  

I n  the  third or C O N NECTED" position, the  m a i n  d i s ·  
connecting d ev i c e s  o r e  e n g a g e d ,  the shutters e r e  o p en 
a n d  a l l  control contacts ,  e x c e p t  those connected to the 
push b uttons on the b r e a k er,  e r e connected.  

Interlocks p r e v e n t  mov i n g  a c i rcu i t breaker from o n e  
position to a noth er  u n l e s s  the b r e a k e r  i s  open,  and p r e ·  
vent closing t h e  b r e a k e r  b et w e e n  positions. 

Fig. 9- Control Wires M o u nted 1n R ear of 
C o m p a rt m e n t  

PAGE 9 

For hand l ing  of circuit breakers, for the procedure of 
inserting them into the switch g e a r  comportment and 
removing them, refer  to the separate bu l let in covering 
the b reakers. 

H OW T O  PUT THE SWITCH G E A R  IN S E RVICE 

G E N E R A L  

Before energiz ing the switchgear  observe that: 

1 .  The board is completely assembled with a l l  b a rriers 
in p lace, a l l  joints toped and a l l  eJ<troneous materi a l  has  
been removed.  

2.  Potent ia l  tests hove been mode to d etermine that 
a l l  insulation is in g ood condition. 

3. All outgoing ca b les ore either p ermanently con­
nected or thoroughly insulated so as not to cause a fault, 
especi a l l y  at  end remote from switchboard .  

4 .  Al l  screws a re removed from short circuit ing strips 
on current t ransformer ci rcuit termina l  b locks, and relays 
ore not blocked .  

5 .  Al l  ci rcuits ore  p roperly phased .  

6.  T h e r e  is a b ackup circuit breaker which is  in  oper­
ating condi tion and set so as to c lear  any fault that 
i n a d ve rt e n t l y  may occur. 

S A F ETY P R E CA UTIONS 

THE C IRCUIT BREAKERS SHOULD BE IN TEST POSITION 
W HEN P RACTICABLE. W HEN A THOROUGH INSPEC­
TION OR W ORK IS REQUIRED ON A BREAKER, IT MUST 
BE REMOVED FROM THE HOUSING. THE BUS SHOULD 
BE DE- ENERGIZED AND GROUNDED W H ENEVER 
POSSIBLE W HEN W ORK IS TO BE DONE ON SWITCH­
GEAR. 

P R O C E D U R E  

A l l  circuit breakers should be in  the d i sconnect position 
in i t ia l ly . Then f�rst energ ize the control circuit with the 
main power circuit de-energized.  R ack one circuit b reaker 
into the test position. The charging of the c losing springs 
wil l  indicate that  the control power is connected. Then 
rack the rema ining circuit b reakers into test position, one 
at  a t ime.  

Wi th the ci rcuit breaker in the test  and connected 
position, open a nd close the breaker by push buttons 
when p rovi d e d  on the b reaker, or from the control switch, 
or any remote operating point that may be provided.  
The breaker may  be tr ipped by manual l y  manipulating 
a l l  re lays a n d  p rotective devices. Interlocks and specia l  
controls m a y  be  checked for proper operation. 

The ma in  power may now be a p p l ied to the switchgear  
a fter a l l  circuit b reakers hove b een p laced in  the test 
position. C lose a l l  doors to the switchgear as a safety 
measure. Those breakers necessary to energi1 ' the main 
bus should  b e  moved to the connected position and closed. 
O bserve undervoltog e  relays or other d evices that should 
function properly when the main bus is energ ized.  N e xt 
move each circuit breaker in turn to the connected position 
·
a n d  close. O b serve that  all  relays and instruments ore 
functioning properly. Improper readings of wattmeters, 
power foetor r.1eters, and wotthour meters usual ly indicate 
improper phasing of meter wiring. 
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t3-8.2. 7-1 
D�GE 10 

\ 

METAL-CLAD SWITCHGEAR 

When a switchgear  installation is  fed from one or more 
g enerators, i t  is usu a l  to bring each g enerator up to 
speed and connect it  to the bus so as to make a djust­
ments on it for speed and voltage. The g enerators ore 
tAen synchronized and a djusted for load division. 

When o switchgear installation controls synchronous or 
induction motors, there may be speci a l  a d j ustments of 
relays and control d evices that must be m o d e  for the 
proper operation of the motors. 

M A INTENA N CE 

GENERAL 

All switchgear installations should b e  given a g eneral 
inspection at frequent intervals. P e rform a visual inspec­
tion, front and rear, to see that there is no evid ence of 
loose p orts, warping or undue vibration. T eke steps to 
remedy any d efici encies of this nature that may a ppear.  
Keep the assembly dry at al l  times. If leaks from over­
head pipes and d ripping from cond ensation or other 
sources cannot be el iminated, prevent the moisture from 
fall ing on the g e a r. 

SEMI-A N N U A L I NSPECTI O N  

A t  least twice yearly,  a thoroug h  inspection o f  the 
oord must be performed. Prior to this insp ection, de­
)ergize al l  ci rcuits. The following checks in p a rticu l a r  

Jre emphasized: 

l .  ln�ect all bolted connections, nuts and screws for 
tightness. 

2.  Inspect a l l  c a bles for t ight connections a n d  ample 
support. 

3 .  Inspect control wiring for s igns of wear a nd d a m a g e. 
Replace wi res wherever doubtful. 

4 .  Exa mine resistors and other d evices prone to ov er­
heating. 

5. Open all  hinged pa nels and remove all  bolted 
p anels. 

6. Clean al l  insulation thoroughly. 

7. Withdraw al l  d rowout components and clean. ( Refer 
to Circuit Brecker Instruction Bulletin before clean­
ing circuit breakers.) 

8. Clean the stationery portion of the switchg e a r  by 
wiping with a clean cloth. A compressed air hose 
will be useful in  the relatively inaccessible areas. 

9. Remove covers of al l  panel d evices where p rac­
ticable. Check wiring for secure connections. Clean 
contacts on relays and switches wherever necessa ry. 
Replace covers. 

l 0. Replace all panels and components. 

C A R E  OF F I N ISH 

The exterior finish used on 1-T -E Switchgear is  of the 
highest grade baked synthetic ena mel.  The interior frame 
work is also bonderiz ed and finished with oven b a ked 
enamel. The switchgear should b e  kept c lean at al l  times. 
Wiping with a clean d ry cloth will usual ly suffice. To 
remove oil and grease m a rks, use warm water and soap, 
wiping d ry with o soft cloth. 

To touch u p  the interior fmish a fter fin a l  erection, use 
DuPont Air Dry Gray Enamel. The color finish furnished 
on the exterior varies, and this information is stated on 
the front sheet of the Switchgear Bil l  of Material. To touch 
up the exterior, use DuPont Duco of the corresponding 
color. 

R EN EW A L  P A RTS 

The quantity of renewal po rts to be stocked v a ries 
with the installation. Previous experience and the n u m ­
b e r  o f  u nits i n  service o r e  t h e  best g u i d es avai lable.  To 
order replacement ports, contact the nea rest Soles Office 
of the 1-T-E Imperial Corporation . Give o com plete 
d escription of the po rts a n d  the name plate data of the 
device req uir ing these po rts. Specify the q u a ntity 
require d .  
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