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FUDCtiOI:l 

Preventa opening of switch wbeD breai..er iI cloeed. 
Prevents operation oC twitch when break.er iii c1oeed. 

Permiu redosing oC breaker Cor servicing when switch ia locked open. 
Preven ... operation oC Ilritch when breaker is doeed. 

Circuit cannot be cleared until proper supervisory .i.ey is obtained. 

Preyenta dosing oC grounding switch when maiD switch ia cloeed, aDd 
VJCe Vel'll.. 

Prevents operation of disooDDeCts wben breaker ia c101ed. 
Preven ... opening fUJe compartment door when diac:oDDeCtl are dOled. 

Preveuta operation oC disconnect. when any or all of • lfOuP oC breakers 
are cJooed. 

Open .... througb uBDlfer 'interlock, no sequen"" required ror breaker 
cIooiDg. 

Preventa Opu_tiOD oC diaconDec:t when aa, or all of. group oCbreak.en are 
cJooed. 

Break .... cJooed in prearranged eequence. 
Pre\'enta operation oC discoDDeCU when breaker iI cloeed. 

Permits BerViciDg oC breaker when diacouoectl are loc:ked open. 
Prevents operation oC dilOOJlDects when breaker iJ cloeed, and preventa 

aooess to breaker compartment with disconnects c1CRd.. 
PreveDta operation oC breaker diacoD.Deet& IIJld by.pus diac:oODect. UDder 

load. Provides Cor closing of by·pass diaoonnect before circuit is opened. 
or """",10 circuit breaker to be opeued ... itb by-_ dioc<>nnec\ re-
IDIlIDIDg open. 

Prevents operation of voltage regulator disconnects aDd byapass dis--
connect under load. Permits by-pass disconnect to operate only when 
regulator is in neutral position. ermits iaolaLing regulator for aeryic-
mg. 

Prenn .. ponJIeliDg or .... 0 lin ... 
-..p. Jood, red from either IOW'Oe. 

Pre'Venu paralleling of two lines. 
-lingle load, fed from either lOuree. 
-breaker on load aide. 

Preven .. ponJIeling or two lines. 
-two kJad&. fed from either BOuree. (one tie breaker) 

Prevents paralleling of two lines. 
-two loads. fed from either lOurce. (ODe tie brealer) 

Prevents operation of switch when breaker ia c10eed (on either lOurce) 

Preyents paralle~ of two lines 
-two loads fed rom either IIOW'ce (one tie breaker). 

Prevents operation (open 01' closed) of disconnect wben breaker is dosed 
(on either source). 

Prevenu aocelS to fU!e8 when disoonnecU and brea.ken are closed. 

Preven .. paralleling or three lines. 
-three loads. fed from any lOuroe (two tie-breakers) 

Prevents ponJIeling or rour lines. 
-lour loads fed from any lOurce (three lie-break.ers) 

Pre'·enla ponJIeling or three lin ... 
-three loads red rrom any lOurce (three tie-breakers) 
Pre\'ents =eling of four lines. 

-Cour ds red rrom an)' oour"" (rour tie-breaken) 
PrevenLs paralleling of three power 1OUl'Ce:& through a common tie bus 

Dot normally in aemce. 
Permits feeding any load bus from a aec:ond power 80urce through the 

tie bus. 
Perm.it.s one po~'er lOurce to supply all three load huses through the 

tie bus. 
Pre\'enls paralleling three power sources through a common tie bUi Dot 

normally in &en'ioe. 
Permits feeding any load bm from a second power source through the lie 

bus 001)' when authorized by a supen-isor. 
Permiu ODe power 1OW'Ce to supply all three load buses through the tie 

bus omv when authorized by a super,isor. 

E\ 
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No. 

22 Prevents paralleling two incoming primary IIOUJ'CeI through primary tie 
bUi disconnect.. 

Prevent.o operation (open or cI-.I) oC the diIoonnecta under load. 
Perm.i.ta one power source to lupply both 1000cia through tie bua. 

PREVENT 23 Pre'\'ent.a paralleling two i.u.c:omiDg primary lOurces througb the primary 

PARALLELING 
tie bw diIoonnect or IOCOndary tie bua breaker. 

Prevents operation (open or cloeed) of diaoonnects under load. 
OF LINES Permits One power source to supply both loads through either the primary 

or secondary tie bus. 

24 PreVeDta paralleling oC two mcomiug priJDat'Y lOurces. 
Pre,'enta operation (OpeD or dosed) of diacoonectl under load. 
Permit.! the iaolating DC breakers for aervicing. 
Permits one power aource to supply both loads through tie bus. 

25 Prevents opemog fuse compartment door when the interrupter switch is 
cI-.I. 

Prevents closing interrupter switch until fuse compartment door is locked 
cI-.I. 

26 Prevents operation (OpeD. or closed) oC interrupter switch wben breaker 
is cl-.l. 

Permits the breaker to be serviced and operated while the interrupter 
switch is locked open. 

27 Prevenls operation (open or closed) oC interrupter .witch .. hen breaker 
is cl-.l. 

Prevents opening fuse oompartmeut door when the interrupter switch is 
clooed. 

Prevents closing interrupter switch until fuse compartment door is locked 
cI-.I. 

Permits the breaker to be serviced aDd operated while the interrupter 
.witch is locked OpeD. 

28 Prevents dropping load-when sbitting from one source to tbe other. 
INTERRliPTER PreveDt& opeo.ing both interrupter switches at the same time--{Permits 

both interrupter .witches to be c10eed at the same time.) 
SWITCH 29 Prevents paralleling two liDes~equires dropping load when .hitting 

SCHEMES £rom one 1OW"Ce to the other. 
Prevent.s clO&ing both interrupter switches at the same time-{Permita 

both interrupter .witchea to be opened. at the same time.) 

30 Prevents paralleling two lineI-requires dropping load when sbitting Crom 
one IOUJ'ce to the other. 

Preventl closing both intemJpter .witches at the same ti~t.a 
both interrupter awitche. to ~ at the same time. 

Preventl operation (OpeD or cl ) of either interrupter awitch when 
breaker .. cl-.l. 

Permits the breaker to be serviced aDd operated. while both interrupter 
switcheo ore locked open. 

31 Preveutl operation (cloeed. open or cloaecl) oC a three position interrupter 
switch when the breaker ia cloeed. 

Permitl the breaker to be aerviced and operated while the int.erTupter 
,wilCh ;, locked open. 

32 Prevents o~t.ion (cloeed, open or cloeed) oC. three position interTupter 
switch w the breaker is cloeed. 

Prevents opening Cuae compartment door wben the interrupter awitch 
is closed. 

Preventl clc.ing interrupter .witch UDtiI fuse compartment door is 
locked clooed. 

Permit.o the breaker to he serviced and Operated .. hile the interrupter 
.witch is locked open. 

POWER SWITCH 33 Prevents opening oC guard wben motor c:ircuit ia cloaecl. (Guard may be • 
AND door to oeutriC~e cubical. electrostatic dust coUector, etc.). Scheme 

.D9_QR _OR GliARD includes time d ay element-not necessary lor this Cunction. 

TIMEDELA.Y 33 Prevents openi.ac oC /:.d. or door Cor • predetermined. time alt.er re-
AND SOLENOID moya! oC power. ( rom motor. centrifuge. COlldeosen. etc.) 

RELEASE SCHEMES 34 Preventa laboratory personnel Cram gainiac ac::cesa to high-voltage equip-
ment are:. while test.iDc is going on.. 
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INTERLOCKING· TWO OR MORE DEVICES 

With the Cuudamental applications as developed above it is 
quite simple to extend tbe application to the interlocking oC two 
or more devices in a desired sequence. 

_~A __ -e-B 
"'_I I: &..1 C .---f.F'---- . "'-0 \I.f "'-0 

nG.l 

Two devices are .hown in Fig. 1. In operation they are 
DOt closed at the same time. With the interlocks arranged u 
.hOWIl ouly ODe key is required in the illterlocking oyotem. Both 
devices are ,bOWD open, therefore. the key is Cree. To cloee any 
ODe device the key is imerted and tomed in thet particular Ioek 
to withdraw the interlock holt. The key is held in this lock:until 
the device is again locked opeD. This oimpJe interlocking oequeoce 
lend! itaelf'to • multitude or applicatioDS. The procedure:is the 
ame Cor two devices. neither DC which is to be opened at the 
same time. 

SWITCH AND BREAKER 
SCHEME 1 

To prevent opening oCSwitcb A when Breaker B i. closed. 

-.A , 

8 E EGE 
... -.. ----------

L-C L-O 

FIG. % 

Switch A and Breaker B are in closed position. Key A-I is 
held in Breaker B interlock.. 

l-OpeD breaker. 

2-Turn key A-I in L-O interlock on breaker B to lock open. 
Key A-I is now free. 

3-Insert Key A-I in L-C interlock OD switch A BDd turu 
to unlock. 

"-Open switch A. Key A-I is DOW held. 

Reverse sequence to restore service. 

SCHEME 2 

To prevent operation oC Switch A when Breaker B is cJoeed. 
Permits reclosing oC Breaker Cor servicing when Switch is locked 
OpeD. 

e ~=~~_-_-:= ij) E 

~oc L-O 

nco , 

e 
LO L-O 

nC.4 

Switch A Bnd Breaker B are in cJosed positioo. Key A.l 
is held in Breaker interlock. 

l-Opeo breaker. 

2-Turu key A.I in L-O interlock on breaker B to lock open. 
Key A·I is now Cree. 

3-lnsert Key A·I in L.O.c interlock on switch A and 
turn to unlock.. 

4-Open switch A. 

S-Tum key A·l in L.O·C interlock on switch A to lock 
open. Key A-I is DOW Cree. 

6-Return Key A.I to breaker interlock and unlock Cor 
operation duriog servicinG' period. 

Re,·erse sequence to restore service. 



SCHEME 3 

To prevent operatioD oC switch A when Breaker B is closed. 
Circuit CBDDot be cleared until proper supervisor')' key is obtained. 

nC:.l 

Brealer B and .witch A .ho,", closed. Key 1..·1 held in 
Breaker interlock. Key 1..-2 retained by supervisor. 

l-Obtain key A·2 from super;isor. 
2-Open brealer. 
3-Jnsort key 1..-2 in L-O interlock on Breakee B ODd turn 

key A-I to lock open. Key 1..-2 is now held ODd key A-I 
is free. 

4-lnsert Key A-I in L()-C interlock On switch A and 
turn to unlock. 

S-OpeD .witch A. 
6-Turn key A-I in IA)·C interlock 00 switch A to lock. 

open. Key A-I is now free. 
7-Returo Key A-I to breaker interlock and unlock for 

operation during servicing period. 

Reverse sequence to restore service. 

GROUNDING SWITCH WITH MAIN SWITCH 
SCHEME''-

To prevent closing DC Grounding Switch B when main Switch 
A i. closed. and vice versa. 

...... t:: 

r-::-
\ B 

EE)E BE 
~.-----.-

L-O c::......:. L-O 
"---'-

~ 

nC.2 

Main Switch A. .ho1t'1l closed. and Grounding Switch B .boWD 
open. Key A-I is held ill Main Switch interlock.. 

l--Opeo main switch A. 
2-Tum key A-I in 1..-0 interlock aD main switch to lock 

open. Key A-I is DOW Cree. 
3-Insert key A-I in L-O interlock on grounding switch B 

and tUJ'll to unlock. Key A-I is now held. 
~ooe grounding .witch B. 

Reverse sequence to restore service. 

ISOLATING SWITCHES AND BREAKER 
SCHEME 5 

To prevent operation of disconnect switch A when breaker 
B is closed. 

To prevent opening' fuse compartment door when the dis· 
connect switch A is closed.. 

r8 
o 

I 
o 
o 

LOC 

,..----- ... 
o 0 

L-O 

,-­
I • 

I I 
I I 

, '----------- ______ 1 I '------------------ ______ ' 
FIG. 2 

L-O 

Breaker. fuse compartment door and disconnect switch 
are shown in closed· positions. Key A-I is held in breaker iDter­
lock and key 1..-2 is held in disconnect interlock. 

To service breaker: 
l-Open breaker. 
2-Turn key A.-I io L-O interlock on breaker to lock breaker 

open. Key A-I is DOW Cree. 
3-Insert key A-I in L-O-C interlock on disconnecting 

switch aDd tum to unlock. Key A-I is DOW held • 
4-Open disconnect. 
5-Turn key A-I ia L-O-C iutcrlock on disconnect switch 

to lock. open. Key A-I is DOW free. 
6-Return key A-I to breaker interlock. and unlock (or 

operation oC breaker during servicing. 
Reverse sequence to restore service. 

To open (use compartment door: 
I-Proceed Crom normal position with operations as in 

through 4 above. 
2-Tum key A-2 in IA> interlock on disconnect switch to 

lock. open. Key A-2 is now free. 
3-lnsert key A-2 in L-C interlock on {use compartment 

door a.od turn to unlock. Key A-2 is now held. 
'-Open ruse compartment door. 

Reverse sequence to restore service. 
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ISOLATING SWITCHES AND BREAKER 
SCl-!:ME a 

To preve.o.t operation of disconnect switch A when breakers 
B, C. D and E are closed. Breakers may be opened in aoy 
sequence. 

CEl~trjcal circuit is equivalent oC Scheme 7) 

,:; ~' e ----------------: 
--------01 

it 
" " " L=-~-I: 

, , 
: i ! , 

T " ,-________ ...J J 
, , 

nC.l 

I , , , 
i , , 
I , , 

i , 
t , , , , , 
! 
I , 
I 
~ 

DiscoDIloct A and Breakers B. C, D and E are shown in 
dosed position. Key A-I is held in Transfer interlock. Keys A-2, 
A_3, A-4 Bod A-S are held in interlocb on breaker B, C. D and E. 

6 

l-Open breakers B, C, D and E. 
:!-Turn key in J..,.O interlock. on each breaker B. C, D and 

E to lock breakers open. Keys A-2, A-3, A-4 aDd A-S 
Bre now £ree. 

l-Insert keys A-2. A-3. A-4 aDd A-5 in transfer interlock. 
4-Tum key A-I in TrlUlSCer interlock. Key A-I is now Cree. 

Key. A-2, A-3, A-4 and A-S .... DOW held. 
S-Insert key A-I in L-O-C interlock on disconnect A and 

tUfn to unlock.. Key A-I is now held. 
6-Open disconoect. A. 
7-Turn key A-I in :r..O.c interlock on disconnect A to 

lock open. Key A-I is now free. 
D-Insert key A-I in Transfer interlock and turn. Key A·I 

is nOll' held. Keys A·2. A-3. A-I and A·5 are DOW free. 
9-Return keys A-2, A-3, A4 and A-5, as desired, to breaker 

interlocks and unlock Cor operation during sen·icing. 

Re"erse sequence to restore sen'ice. 

SCHEME 7 
To prevent operation oC ciiSCOIUlect switch A when breakers 

B, C, D and E aTe closed. 
Breakers must. be opened in prearranged sequence. 
(Electrical circuit is equivalent oC Scheme 6.) 

~
I 

o ii 
ji 
// 

// 

nG.2 

Sv~""ilOry 
K.y 

+ 

Disc:oonect A and Breakers B, C. D end E are shown in 
closed. positions. Key A-I is held in breaker B interlock. Key 
A-2 is held in breaker C interlock, key A·3 is held in breaker D 
interlock IIDd key A-4 is held in breaker E interlock. Key A-S 
is held Cree in breaker E interlock or is retained by supervisor. 

I--obtain Key A-S trom supervisor. 
2--open breaker E. 
3-Insert key A-S in 1-0 interlock on Breoker E and turn 

Key A-4 to lock open. 
Key A-S is no,,.. held. Key A-t is now tree. 

4-Open break ... D. 
S-Insert key A-4 in 1-0 interlock on breaker D and turn 

key A-3 to lock breaker open. Key A-4 is no\y held. 
Key A-3 is now Cree. 

6-0peo breaker C. 
7-lnsert key A-3 ill £..-0 interlock on breaker C and tUrn 

key A·~ to lock breaker open. Key A-3 is now held. 
Key A-!! is now tree, 

8-Open breaker n. 
9-Insert key A·!! in 1,0 interlock on breaker n and turn 

key A-I to lock breaker open. Key A-2 is now held. 
Key A-I is now Cree. 

IO-lnsert key A-I in IAl-C interlock on di!>Connect A and 
tum to unlock. Key A-I is now held. 

II-open disconnect. 
l!!-Tum key A-I in J..,·O·C interlock on discolUlect A to 

lock open. Key A-I is now Cree. 
l3-Insert key A-I in IAl interlock on breaker n and tum 

to unlock. Key A.I is now held and key A-2 is tree. 
14-Breaker A may now be operated for sen·icing. 
IS-Iasen. key A-2 in 1..-0 interlock on breaker C end turn 

to unlock. Key A-2 is now held, and key A-3 is tree. 
16-Breaker C mnl)" now be operated tor servicing. 
17-Insert key A-3 in J..-O interlock on breaker D and turn 

to unlock. Key A-3 is now held and key A-4 is Cree. 
IS-Breaker 0 ma)' now be orcrnted Cor ser\·icing. 
19-1nsert key A-1 in 1..-0 interlock on breaker E and turu 

to unlock. Key A-1 is now held and supen'isor's key 
A-a is free. 

!!O-Breaker E may now be operated Cor ser\'icing. 

Reverse sequence to restore ~r\'ice. 

{ 
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SCHEME 8 

To prevent. operation oC Disconnects A and B when Breaker 
C is closed. to permit. servicing oC Breaker when. ddCOnnects are 
loclr.ed OpeD. 

,; EBl E A-I ; .. -. All E e;~ 
, I 
I L-O L-C L-O L-O L-C I 

! I 
, I 
1 ' '-- .------------.. ------~---' 

nG. 1 

Breaker C and diconnects A aDd B showD dosed.. One 
key A-I is held iD breaker L-O iDterlock and other key A-I held 
in ~ interlock on disconnect B. Key A-2 is held in ~ inter­
loclr. OD disconnect A-

l-OpeD hreak .... 
2-Tum key A-I in IrO in .... loclr. on breaker to loclr. OpeD. 

Key A-I is DOW Cree. 
3-Insert. key A-I in L-C interlock aD disconnect A and tUfn 

to unlock. Key A-I is now held. 
4-Open disconaect A-
S-Turn key A-2 in I,() interlock 00 disconnect A 10 lock 

open. Key A-2 is now free. 
6-Insert key A-! in L-C interlock. aD disconnect. Band 

turn to unlock. Key A·2 is now held. 
7-Open disconnect B. 
8-Turn key A-I in 1..-0 interlock on disconnect B to lock 

OpeD. Key A-I is now tree. 
9-losert key A-I in breaker 1..-0 interlock and lurn to un­

lock tor operation during servicing. 

Reverse sequence to restore sen"ice. 

SCHEME 9 

To prevent opera Lion oC Disconnects A and B with Breaker 
C closed, and to prevent access to Breaker compartment with 
Disconnects closed. 

" II 
II II 

a r.MI " I' 

'<:Y E: W E: L"-===i==~ L-C L-O 

8E: 
L-C 

nC.2 

WE: 
9E:@E: 
L-C L-O 

DiscolUlects A and B, breaker C, and door are normally 
closed. Keys A-I are held in 1.,..0 interlock., or Breaker C and L-O 
interlock. on disconnect B. Key A-2 is held in L-O interlock on 
disconnect. A. Key A·3 is held in L-O interlock on disconnect B. 

l-Open breaker. 
2-Turo key A-I in L-O interlock on breaker to Jock open. 

Key A-I is now free. 

3-Insert key A-I in 1.,..C interlock on disconnect A and turn 
to unlock. Key A-I is now held. 

4~pen disconnect A. 
5-Turn key A-2 in l.A) interlock on disconnect A to lock 

open. Key A·2 is DOW Cree. 

6-1nserL key A-2 in L-C interlock On disconnect Band 
turn to unlock. Key A-2 is now held. 

7~pen disconnect. B. 
8-Turn leys A·I and A-3 in 1.,..0 interlock on disconnect 

B to lock. open. Keys A-I and A·3 are now Cree. 
9-Insert key A-I in breaker 1..-0 interlock and turn to 

unlock. for operation during servicing. 
IO-Insert key A·3 in L-C interlock (Type D) on compart­

ment door aod turn to unlock. Key A-3 is now held. 
ll~pen compart.ment door to service breaker. 

Re\--erse sequence to restore service. 
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ISOLATING SWITCHES AND BREAKER OR REGULATOR WITH BY-PASS SWITCH 
SCHEME 10 SCHEME 10A 

To prevent operation of disconnects A and B and by-pass 
di.scoonect C under load. Provides Cor closing oC by-pass dis­
connect C before breaker circuit is opened. or permits breaker 
circuit to be opened with by-pass disconnect C remaining open. 

®. 
L-O L-C L-O L-C L-O L-C 

FIG. I 

Disconnects A and B and breaker D normally closed. By­
pa .. di.scoonect C normally opeD. Keys A-I. A-2. and A-4 
normally held in loeb as indicated. Key A--3 is normally Cree. 

To transfer load from breaker and disconnects to by-pass switch 
I-Obtain key A-3 whicb is Cree and insures that both 

di.scoDDectl A and B ore loeked closed. 
2-IDIeI't key A-3 in ~C interlock on breaker D and tum 

to lock closed. Key A-3 is held and key A-4 i. now Cree. 
3-lnsert key A-4 in L-O-C interlock on b),-pass disOODDoct 

C ana turn to unlock. Key A4 is now beld. 
4-Close by-pass .diacoonect C. 
S-Twu key A4 in IA)..C interlock on by-pass disconnect 

C to lock closed. Key A-4 is DOW free. 
6-Imert key A-4 in I.,.C interlock on breaker D and tW'U 

to unlock. Key A-4 is held and key A-3 is now (ree. 

7 -Open breaker D. 
a-Turn key A-I in L-O interlock on breaker D to lock open 

Key A-l is now (ree. 
9-Insert keys A-I and A-3 in ~ interlock on disconnect 

A and turn to unlock. Keys A·I aod A-3 are now held. 
IO-Opeu diacoonect A. 
11-Tum key A·2 in L-O ioterlock 00 disconnect A to lock 

open. Key A-2 is no" Cree. 
I2-Insert key A-2 in ~ interlock on disconnect B and turn 

to unlock. Key A-2 is now held. 
13-Open diacoDDeCt B. 
14-Turn k~JF A-I io L-O interlock on disconnect B to lock. 

open. Key A·I is now Cree. 
IS-Insert key A-I in ~ interlock. on breaker D and turn 

to unlock to permit operation during servicing. 

To open disconnects A and B and breaker D.leaviog by.pass 
disconnect Copen. 

8 

I-Proceed. Crom normal position with operations as in 7 to 
15 above. 

To prevent operation oC disconnect A and Band by.pass 
disconnect C under load. 

Permits by-pass disconnect C to operate only when regulator 
is in neutral position. 

Permits isolating regulator Cor servidng. 

~-----c 

nC.2 

Disconnects A and B are normally closed. Regulator is 
normally in operation. By-pass disconnect C is normally open. 

Oue key A-I is held in regulator L-N (Locked Netural) inter­
lock. and the second key A-I is beld in IA) interloc:k on disconnect 
A. Key A-2 is held in L-C interlock on disconnect C. Key A-3 
is held in L-O interlock on disconnect B. 

l-Operate regulator to neutral position. 
2-Turn key A-I in I-N interloclt on regulator to lock in 

neutral position. Key A-I is now Cree. 

3-Insert key A-I in L-O interlock. on by-pass disconnect C 
and turn to unlock. Key A·I is now held. 

4-Close by-pau diacoonect C. 
5-Turn key A-2 io I-C interlock on by-pass disconnect C 

to lock closed. Key A-2 is now Cree. 

6-Iosez1. key A-2 in I-C interlock on disconnect B and turn 
to unlock. Key A-2 is DOW held. 

i -Open disconnect B. 
8-Turn key A-3 in 1.,.0 interlock on disconnect B to lock. 

open. Key A-3 is now Cree. 
9-Insert key A-3 in L-C interlock. on disconnect A and turn 

to unlock. Key A-3 is DOW held. 
IO-Open disconnect A. 

l1-Turn key A.I in L-O interlock on disconnect A to lock 
open. Key A-I is DOW Cree. 

12-Iosert key A·I in regulator L-N interlock and turD to 
unlock. This permits regulator to be operated. during 
inspection and servicio:. 
Reverse eequeDce to restore service. 

( 
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PREVENT PARALLELING OF LINES 
SCHEME 11 

To prevent paralleling of lines A and B. 
-Single load. Ced Crom either IIOW'Ce. 

A " c 

'J 
~!:O- -
@E 8E 

.-- ------ - .. - -_. 
L-O 
-"-- ~ 

FIG. 1 

Disconnect C ahoWD closed and discoanect D shown open. 
Key A·l held in discoonect C interlock. 

l-Open .witch C. 
2-Turu key A·l in L-O interlock 00 .witch C to lock open. 

Key A-I is DO .... tree. 
3-Insert key A-I in 1..-0 interlock on switch D and turn 

to unlock. Key A-l is DO" held. 
4-Close switch D. 
Reverse sequence to rest.ore service through switch C. 

SCHEME 12 
To pre\'oot paralleling oC lines A and B. 

-Single load, fed trom either source. 
To prevent operation oC disconnect switches A. and B when 

breaker C is cloaed. 
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FIG. 2 

Breaker C and disconnect A. are shown in closed position. 
Disconnect B is shown in open position. Key A-I is held in 
breaker C interlock. Key A-2 is held in disconnect A. 1.-0 inter­
lock. 

To service breaker: 
l-Open breaker C. 
2-Turn key A-I in L-O interlock on breaker to lock open. 

Key A-I is now (ree. 
3-Insert key A-I in L-O-C interlock on disconnect A and 

tum to unlock. Key A-I is now held. 

4-Open discoooect A. 
S-Turn key A-I in L-O-C interlock. on disconnect A to 

lock open Key A-I is now (ree. 
6-Return key A-I to breaker interlock and unlock for 

operation of breaker during servicing. 

To transfer load Crom line A to line B: 
l-Opeo breaker C. 
2-Turn key A-I in L-O interlock on breaker to lock open. 

Key A-I is DOW free. 
3-losert key A-l in lAl-C interlock 00 disconnect A sod 

turD to unlock. Key A·l is DOW held. 
4-Open discoooect A-
S-Turn key A·l io L-O-C interlock sod key A-2 in L-O 

interlock O.D. disconnect A to lock open. Keys A-I and 
A-2 are now Iree. 

6-losert key A-l in L-O·C interlock 00 discoooect B and 
tum to unlock. Key A-I is now held. 

7-IDSert key A-2 in IA) interlock. On disconnect Band 
turn to unlock. Key A-2 is DOW beld. 

8-Close disooooect B. 
9-Turn key A-I in lAl-C interlock 00 discoooect B to 

loclr. closed. Key A-I is DO" Cree. 
IO-Insert key A-I in breaker interlock aod tum to unlock. 

Key A-I is now held. 
ll-Close breaker. 

Reverse sequence to restore service through line A. 

SCHEME 13 

To prevent paralleling or lines A and B. 
-Two loads. fed from either source. 

A B 

/--- ---
• • I 

~E 
A B 

L-O 

M N 

nc. :I 

---- , , 
A , 

ElJE 
L-O 

Breaker A is closed to supply load J\.f. Breaker B is closed to 
supply load N. Tie-Breaker C is open. Keys A-I are held in 
interlocks ou both breakers A and B. Tie-Breaker C cannot be 
closed unless either A or B is locked open. 

To transfer load N to breaker A. proceed as (ollows: 
I-Opeo breaker B. 
2-Turn key A-I in IA) interlock on breaker B to lock open. 

Key A-I is now (ree. 
3-Insert Key A-I in IA) interlock on lie-breaker C and 

tum to uo.locl. Key A-I is now held. 
4-Close tie-breaker C. 
Reverse sequenc~ to restore service. 
Load M can be supplied through breaker B in a similar 

manner. 
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PREVENT PARALLELING OF LINES 
SCHEME 14 

To prevent paralleling of lines A and D. 
-Two loads. fed from either source. (One tie-breaker). 

To prevent operation of disconnect switch D ,. .. hen breaker 
A is closed. 

To "Pf'cveot operation of disconnect switch E when breaker 
B is closed. 

i;~ ± 
; : 8 I I ,.-- ----- -I 
I I I 

I I I I I 
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FIG. 1 
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Disconnect switches D and E and breakers A and Bare 
closed. Breaker A closed to supply load M. Breaker B closed 
to supply load N. Tie-Breaker C is open. Keys A-I and A-2 are 
held in interlock on breaker A. Keys A-I and A-3 are held in 
interlock on breaker B. Tie-Breaker C cannot he dosed until 
either breaker A or B js locked open. 

To transfer load N to brenker A. proceed as follows: 

l-open -breaker n. 
.:?:-Turn key A-I in L-O illterlock on breaker B to lock open. 

Ke)'s A-I and A-3 are now free. 
3-Insert key A-I in 1,0 interlock all tie·hreaker C and lurn 

to unlock. Key A·l is now held. 
4~lose tie-breaker C. 

Reverse sequence to restore seryjC'e through breaker B. 
Load M can be supplied through breaker D in & similar 
manner. 

fo service Breaker B, proceed ns follows: 

l-Open breaker B. 

10 

2-Turn key A·l in L-O i'lt.erlock on breaker B lo lock open 
Keys A-I and A-3 are now Cree. 

3-Insert key A-3 in L-O-C inlerlock on disconnecl E and 
turn to unlock. Key A-3 is now held. 

4-Open disconnect E. 
5-Turn key A·3 in L-O·C interlock on disconnect E to 

loel open. Key A·3 is now free. 
6-Retum key A-3 to L-O interlock on breaker D and un· 

lock Cor operalion of breaker during ser\·icing. 

Reverse sequence to restore sen·ice. 
Breaker A can be serviced in 0. similar manner. 

SCHEME 15 

To prevent paralleliDg of lin .. A and B. 
-Two loads, Ced Crom either source. (One tie--breaker). 

To prevent operation oC disconnect switch D when breaker 
A is closed. 

• To prevent operation oC disc:onnect switch E when breaker 
B IS clooed. 

To prevent opening Cuse compartment door when the asso­
ciated disconnects D or E and breakers A and B are closed. 
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Disconnect switch D. aod Breaker A are closed to supply 
load M. Disconnect switch E and breaker B are closed io supply 
load N. Tie-breaker C is open. Keys A·I and A-2 are held io 
interlock on breaker A. Key A-3 is held io L-O interlock 00. dis­
connect D. Keys A-I and A-4 are held io interlock on breaker B 
Key A-S is held in L-O interlock ad disconnect E. Tie-breaker C 
cannot be closed until either breaker A or B is locked open. 

To traasfer load N to breaker A. proceed as follows: 
I-<>pen breaker B. 
2-T wu key A·I in 1.-0 interlock 00 breaker B to lock open. 

Keys A-I and A-4 are DOW free. 
3-Insert key A·I io I.,..() interlock. 00 tie-breaker C aDd 

tUrn to unlock. Key A-I is DOW held. 
4-Close tie breaker C. 

Re\'erse sequence to restore service through breaker B. 
Load M can he supplied through breaker B in a similar 
lDanner. 

To service breaker B. proceed as CoDows: 

1-<>_ breaker B. 
2-Tura. key A-I in L-O interlock 00 breaker B to lock open 

Keys A-I IUld A-4 are no ... free. 

{ 

( 



3-Insert key A-4 in IAJ-C inwlock 00 discoooect E aDd 
tum to tmlock_ Key A-4 i. DOW held_ 

4-<)pen disco"""ct E. 
5-Tum key A-4 in IAJ-C iowlock 00 discoonect E to 

lock. open. Key A-4 is now free. 
6-Retum key A-4 to IAJ inwlock 00 breaker B and uolock 

Cor operation oC breaker during servicing. 

Reverse sequence to restore service. 
Breaker A can be serviced in a similar manner. 

To enter ruse compartment on !ioe B, proceed lUI CoUows: 

l-Open breaker B. 
2-Tum key A-I ill IAJ inwlock OIl breaker B to lock open. 

Keya A-I aod A-4 are oow free. 
3-Insert key A-4 in IAJ-C inwlock 00 discoooect E and 

tum to uoJocIt. Key A-4 is 00" boId_ 
4-Open disco!ll1eCt E. 
5-Tum key A-4 in IAJ-C inwlock 00 discoonect E to 

lock open. Key A-4 is now Cree. 
6-Tum key A-5 in IAJ inwlock 00 disconnect E to lock 

open. Key A-S is now (ree. 
7-Insert keys A-4 aod A-5 in U inwloclr. on fuse compart­

ment door and tum to unlock. Keys A4 cd A-S are 
now held. 

8-Open fuae compartment doer.. 

Reverse sequence to restore eervice. 
Fuse compartment do. liDe A can be entered in • similar 

manner. 

SCHEME 16 

To preveot paralleling of lines A, B, aDd C. 
-Three loads. red from any source. (Two tie-breakers). 

ENE €IV E 
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FlC. 1 

Breaker A is c10eed to supply load M. Breaker B is closed 
to supply Load N. Breaker C is closed to supply load P. Keys 
A-I, B-1 aod Col are beld io IAJ iowlocks of breakers A, B, 
and C. Tie-breakers D and E are locked open. 

Tie-.breake.r D interlock bas. master or aparlment.lock and 
can be unlocked Cor operation with either keys A-lor B-1. Tie­
breaker E has 8 master or apartment lock. and can be unlocked 
for operation with either key. B~I or C-l. 

To transfer load M from breaker A to breaker B. 
I-Open breaker A.. 
2-Turn key A-I in L-O interlock on breaker A to lock open. 

Key A-I is. noW' free. 
3-IDSeI't key A-I in L-O interlock on tie-breaker D and turn 

to unlock. Key A-I is nO\T held. 
4-Close tie-breaker D. 

ne\'erse sequence to restore service through breaker A. 

To transfer load M and N Crom breakers A and B to breaker C. 
I-Close tie-breaker D as above. . 
:!-Turn key B-1 in ~ interlock on breaker B to lock open. 

Key B-1 is DOW Cree. 
3-lnsert key B-1 in L-O interlock On tie-breaker E and turn 

to uolock. Key B-1 held. 
4-Close tie-breaker E. 

Reverse sequence to restore sen' ice (M and N through 
breakers A and B. 

Any of the loads M. N. P or n can be transferred from its 
own supply to any adjacent supply. 
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PREVENT PARALLELING OF LINES 
SCHEME 17 

To prevent paralleling lines A. B. C aDd D. 
-Four loads, fed from any source. (Three tie-breakers) 

• • c D 

nG. Z 

Breaker A is closed to supply load M. Breaker B is closed 
to supply load N. Breaker C is closed to supply load P. Breaker 
D is closed to supply load R. Keys A-I. B-1. C_I and D-I are 
held in J...O interlocks oC breakers A. B. C and D. Breakers E. 
F and G are locked open. Breaker E interlock. has a master or 
apartment lock and can be unlocked [or operation with either 
keys A-lor B-l. Breaker F interlock has a master or apartment 
lock and can be unlocked Cor operation with either keys B-1 or 
C-I. Breaker G interlock has a master or apartment lock and 
caD be unlocked Cor operation with either keys C-l or D-l. 

To transfer load M from breaker A to breaker B. 
I-Open breaker A. 
2-Turn key A-I in L{) interlock on breaker A to lock open. 

Key A-I is now free. 
3-lnsert key A-I in L{) interlock on tie-breaker E and turn 

to unlock.. Key A-I is now heJd. 
4--Close tie-breaker E. 

Reverse sequence to restore ser"ice through breaker A. 

To transfer load 1\1 and N from hreaker A and D to breaker C. 
l-Close tie-breaker E.s above. 
!!-0pen breaker B. 
3-Turn key D-l in L-O interlock on breaker B to lock open. 

Key B-1 is now free. 
4--Insert key D-l in I,() interlock. on tie-breaker F and lurn 

to unlock.. Key B-1 is DOW' held. 
5-Close tie-breaker F. 

Reverse sequence to restore sen'ice (M and N) throu,ltb 
breakers A and B. 

To transrer load R rrom breaker D to breaker C. 

12 

I-oOpen breaker D. 
2-Turn key D-1 in L-O interlock on breaker D to lock 

open. Key D-1 is now free. 
3-Insert key D-1 in L-O interlock 00 tie-breaker G and turu 

to unlock. Key D-l is now held. 
4-Close tie-breaker G. 

H.e\"crse sequence to restore service throug-h breaker D. 

SCHEME 18 

To prevent paralleling of lines A. B. and C. 
-Three loads. Ced trom any source (Three tie-breakers) . 
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Breaker A is cl-.l to supply load M. Breaker B is c1 .... d 
to supply load N. Breaker C is closed to supply load P. Keys 
A-I. B-1. and C-I are held in J...O interlocks oC breakers A. B. 
and C. Tte-Breakers D. E. and F are locked open. Master or 
apartment lock. interlocks are mOUIlted On tie-breakers D, E, 
aDd F. and can be unlocked Cor operation with either keys A-I 
or B-1, B-1 or C-I, and A-lor C-I respectively. 

A 
FIG. 2 

To tranaCer load M Crom breaker A to breaker B. 
I-Qpen breaker A. 
2-Turn key A-I in J...O interlock on breaker A to lock open 

Key is DO" Cree. 
3-Insert key A-I in J...O interlock on tie-breaker D and 

turn to unlock. Key A-I is now beld. 
4-Clooe tie-breaker D. 

Reverse sequence to restore service through breaker A. 

(' 
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To trans'er load M &Dd N Crom brea.i.en A and B to breaker C. 

l-CI_ tie-breaker D as above. 
2~pen breaker B. 
3-Turn key B-1 ill L-O interlock 011 breaker B to lock open. 

Key B-1 is nOW Cree. 
4-lnsert key B.l in L-O interlock on breaker E and tum 

to unlock. Key B-1 held. 
5-Clooo tie-breaker E. 

Reverse sequence to restore service (loads M and N) 
through breakers A 8Ild B. 

To transfer load P from breaker C to break.r A. 
l~pen breaker C. 
2-Turn key C-l in 1.-0 interlock on breaker C to lock Opell. 

Key C-l is DOW (ree. 
3-IIlSert key Col in 1.-0 interlock 011 tie-breaker F alld turn 

to unlock. Key Col is 1l0W beld. 
4-Close tie-breaker F. 

Reverse sequence to restore service through breaker C. 

SCHEME 19 

To prevent paralleling lin .. A, B, C, 8Ild D. 
-Four loads fed from any lOurce. (four tie-breakers). 

A • c 

no. I 

Breaker A is dosed to supply load M. 
Breaker B is dosed to supply load N. 
Breaker C is dosed to supply load P. 
Breaker D is dosed to supply load R. 

o 

FIG. 2 

Keys A-l, B-1, Col and D-l are held ill L-O interlocks of breakers 
A, B, C 8Ild D. Tie-breakers E, F, G and H are locked Opell. 
Breaker E interlock has a master or apartment loek and C&D be 
unlocked Cor operation with either keys A-lor 8-1. Breaker F 
interlock has a roaster or apartment lock and can be uo.locked Cor 
operation with either keys 8-1 or C-l. Breaker G interlock. has 
a master or apartment Jock and can be unlocked (or operation 
with either keys C-l or D-1. Breaker H interlock has a master 
or apartment lock. and can be unlocked for operation with either 
keys A-lor D-l. 

To transrer load 1\.1 (rom breaker A to breaker B. 

l-open break~r A. 
2-Turn key A-I in 1,0 interlock on breaker A to lock open 

Key A-I is now free. 
3-Insert key A-I in L-O interlock on tie-breaker E ond 

turn to unlock. Key A-I is now held. 
4-<::1050 tie-breaker E. 

Reverse sequence to restore service through breaker A. 

ro transfer load AI and N from breaker A and B to breaker C. 
l-C1osc tie-breaker E as aboye. 
2~pen breaker B. 
3-Turn key 8-1 in L-O interlock on breaker B to lock. open. 

Key B-1 is now Cree. 
4-Insert key B-1 in L.O interlock. on tie-breaker F and turu 

to unlock. Key B-1 is DOW held. 
5-C1_ tie-breaker F. 

Re,,'erse sequence to restore service eM aud N) through 
breakers A and B. 

To transfer load R from breaker D to breaker C. 
1 ~pen breaker D. 
2-Turn key D-l in L-O interlock 011 breaker D to lock OpeD. 

Key D-l is DOW Cree. 
3-IllSert key D-l ill L-O interlock on tie-breaker G and tu", 

to unlock. Key D-l is IlOW held. 
4-C1ose tie-breaker G. 

Reverse sequence to restore service through break.er D. 

To transfer load M from breaker A to breaker D. 
l~pell break ... A. 
2-Tum key A-I in L-O interlock 00 breaker A to lock open. 

Key A·l is now Cree. 
3-Insert key A-l in L-O interlock 011 tie-breaker H aDd 

tum to unlock. Key A-l is 1l0W held. 
4-Close tie-breaker H. 

Reverse sequence to restore service through breaker A. 

Any oC the loads l\f. N, P. or R can be uam:ferTed (rom ita 
own supply to aoy adjacent lupply. 
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PREVENT PARALLELING OF LINES 
SCHEME 20 

To prevent paralleling three power sources through a com­
mon lie bus not normally in service. 

To permit feeding any load bus fl0m a second power source 
through the- tie bus. 

To permit one power source to supply all three load busses 
through the tie bus. 
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Breakers A. B and Care normaDy closed. Breaken D. E, 
and F are normaDy open. Under normal conditions keys A-I 
and A-S are beld in breaker A interlock, keys A-! and A-S are 
held in breaker B interlock and keys A-3 and A-5 are held in 
hreaker C ioteJock. 

To transCer load from line No.1 to line No. !! or line No.3 
through tie bus'; proceed as tollows: 

l-{)pen breaker A. 
2-Tum key A-I i~ L-O interlock on breaker A to lock 

breaker open. Keys A-I and A-S are now Cree. 
l-Insert key A-I in L.O interlock on breaker D and turn 

to unlock. Key A-I is now held. 
4--Close breaker D. 
5-Imert key A-5 in L-O interlock on either breaker E or F 

and turn to unlock. Key A·5 is now held. 
6-Close breaker E or F (whiche"'er is selected). 
Reverse sequence to restore load to line No.1. 

To transfer load (rom lines No.1 and No. !! to line No.3 
through tie bus. proceed as follows: 

I-Closc breaker D as per steps 1 to 4 nbo,·e. 
2-{)pen breaker B. 
3-T \1m key A·2 in L-O interlock 00. breaker D to lock 

breaker open. Keys A·2 and A·5 arc no,,, free. 
4-Insert key A-2 in L·O interlock on breaker E aud tum 

to unlock. Key A·2. is now held. 
S-Cla&e breaker E. 
6-Insert one of the A·S keys from either breaker A. or D 

in L-O interlock on hreaker F and turn 'to unlock.. Key 
A-S is now held. 

7-0000 breaker F. 
Reverse sequeoce to restore load to lines No. 1 and No.2. 
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SCHEME 21 
To prevent paralleling three power sources through a 

common tie bus not DOrmally in service. 
To permit feedinG' any load bus from a secood power source 

through the tie bus ooly when authorized. by supervisor. 
To permit one power source to supply aU three loud busses 

through the tie bus only when authorized by supervisor. 

I.INlt2 UNit :) 

I 

~j 
8'1 
L-O i 

.... _ .. _J.@ 
- ..... ----.,;;;,,".:;;.::. _____ .4._ sU~':..~:O") 

nC.2 

Breakers A. Band C are normally closed. Breakers D. E 
and F are normally open. Under normal condilions Key A-I is 
held in breaker A interlock, Key A-2 is held in breaker B inter'­
lock and Key A.a is held in breaker C interlock. Key A-S is 
retained by supervisor. 

To transfer load (rom line No.1 to line No. 2: or line No.3 
through tie bus, proceed as follows: 

l-{)pen breaker A. 
2-Turn key A·I in L-O interlock on breaker A to lock 

breaker open. Key A·I is now free. 
3-Insert key A-I in 1,0 interlock. on breaker 0 and turu 

to unlock. Key A-I is now held. 
4-Close breaker D. 
5-Insert Supervisor's key A-5 (only oue A-5 is available) 

in t-O interlock on either breaker E or F and turn to 
wdock. Key A-S is now held. 

6-Closc breaker E or F (whichever is selected) 
He\"CTse sequence to restore load to line No.1. 

To transfer load from lines No.1 and No. 2. to line No.3 
through tie bus. proceed as follows: 

I-Close breaker D as per steps 1 to 4 ahove. 
2-Open breaker B. 
3-Turn key A-~ ill L-O interlock on hreaker n to lock 

hrcakcr open. Key A·2 is now free. 
4-Insert key A-~ in 1-0 interlock on breaker F. and turn 

to unlock. Key A-2 is now held. 
5-Closc breaker E. 
6-IJ1.scrt Supcn'isoc"s key A-S in 1-0 interlock on breaker 

F GIld turn key to tullock. Key A·S is now held. 
7 -Close breaker F. 

Reverse sequence to restore load to lines No.1 and No. !. 

( 
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SCHeME 22 

To prevent paralleling incoming primary sources. lines 1 and 
2. through primary tie bus disconnect. 

To preyen! operation (open or closed) oC the disconnects 
under load. 

Permits one power source to supply both loads through tie 
b ... 
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FIC. 1 

Under normal conditions breakers A and B are closed. dis­
connects C and D are locked closed. and tie bus disconnect C is 
locked open. Keys A-I are held in 1.-0 interlock on breaker A 
and ~C interlock. on tie bus disconnect T. Keys h-!! are held in. 
IA> interlock on disconnects C and D. Ke)'s A-3 are held in L-O 
interlock on breaker Band U interlock OD. lie bus disconnect T. 
Keys A-4 (Cree keys) are shown remo\'ably held in the L-C inter­
locks on disconnects C and D. 

To transCer load No.1 from line 1 to line!! through bus tie 
disconnecl T. proceed as Collows: 

I--Open breaker A. 
!!-Turn key A-I in 1..-0 interlock on breaker A to lock open. 

Key A-I is now free. 

3-lnsert key A-I in L-C interlock on disconnect C and turD 
to unlock. Keys A-I and 1..-4 are now held. 

4-Open disconnect C. 

5-Turn key 1..-2 in L-O interlock on disconnect C to lock 
open. Key 1..-2 is now Cree. 

6-I ..... t keys A-2 and f .... key A-4 (frOID L-C int.erloclr. on 
disconDect D) in L-O int.erloclr. OD b .. tie disconnect T 
and tum to unIoclr.. Keys A-2 and A-4 are DOW held. 

7-CIoae bus tie disconnect T. 
8-Turn key A-3 iD L-C int.erloclr. OD disconnect T to lock 

closed. Keys A-I and A-3 are noW' free. 

9-1mert key A-I in I,() interlock on breaker A and turn 
to unlock. Key A-I is DOW held. 

10-0- breaker A. 

Reverse sequence to restore load No.1 10 line 1. 

To traoster load No.2 Crom line 2 10 line 1 through bus tie 
disconnect T. proceed in a similar manner. 
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PREVENT PARALLELING OF LINES 
SCHEME 23 

To prevent paralleling incoming primary sources,lines land 
2, through the primary tie bus disconnect or the secondary tie 
bus breaker. 

To -prevent operation (open or closed) of the discoDnect.s 
under load. 

Permits one power source to supply both load. through 
either the primary or secondary tie bua. 

" / , , 

LINE I LINE Z 

:' /--- ----- -- @ 
t ' ~ , ! d;o , , , , , , . , L-

, , , , , , , , , . , , , , 

\ --------- -------1 
t--..... T j 

i , 
Ii , , , , , , 
, I 

1..-
L-O 

UMO I 

na.l 

LOADZ 

, 
I , , , , 
i 

@I 
EiJ :-
L-O 

Under normal conditions breakers A. and B are c1oeed. break­
er C i. locked open. disconnects 0 and E are locked closed and 
tie disconnect T is locked open. Keys A-I are held in lrO inLcr­
lock on breaker A and ~C interlock on primary tie bus discon­
Deet T. Keys A-2 are held in ~O interloch on dioconnects 0 
and E. Keys A-3 are held io L-O interlock on breaker B and L-C 
interlock on primary tie bus dioconneet T. Keys A4 (Cree key.) 
are shown removably held in the LaC interlocks on disconnec::1.1 
D and E. Keys A-S are held in 1.,..0 interlocks OD breakers-A and 
B. 
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To transfer load No.1 from line 1 to line 2 tbrough primary 
bus tie disconnect T. 

1-Open breaker A. 
2-Tum key A-I in LO- interlock on Breaker A to lock 

open. Keys A-I and A-S are noW' Cree. 
3-lnaert key A-I and "Cree key A4" in L-C interlock on 

dioconneet D and tum to unlock. Keys A-I and A4 
are now held. 

'-Open Dioconneet D. 
5-Tum key A-2 in ~O interlock on dioconneet D to lock 

open. Key A·2 is now Cree. 
6-lnsert key A-2 aod Cree key A4 (Crom L-C interlock on 

disconnect E) in I.,..O interlock on primary bus tie dis. 
connect T and turn to unlock.. Keys A-2 and A-4 ace 
DOW held. 

7-C1ose bus tie dioconneet T. 
8-Turn key A-3 in I,C interlock. on bus tie disconnect T 

to lock. dosed. Keys A-I and A-3 are now remo\'.ble. 
9-Insert key A-l in L-O interlock on breaker A and turn 

to unlock. Key A-I;' now held. 
10-C1ose breaker A. 

Reverse procedure to restore sen'ice to liue 1. 

Load No.2 can be supplied Crom No.1 through the primary 
bus tie in a similar m8JlIler. 

To tnmsCer load No.1 Crom line 1 to line 2 through secondary 
tie breaker C. 

l-Opeo breaker A. 
2-Tum key A·I in I.,.() interlock on breaker A to lock open. 

Keys A-I and A-S are DOW removable. 
3-lnsert key A-S in 1,..0 interlock. on tie breaker C and 

turn to unlock. Key A-S is nOw held. 
4-Close tie breaker C. 

Reverse procedure to restore !el'yice on line 1. 

Load No. !! can be supplied Crom line No. 1 through the 
secondary tie breaker C in a similar manner. 

( 
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SCHEME 24 

To prevent paralleling incomiog primary sources, lines 1 
and 2. 

To prevent operation (OpeD or closed) oC the disconnects 
under load. (Permits transformer primary disconnects (K&L) 
to open and close the transformer magnetizing current.·) 

Permits isolating breakers tor servicing. 

Permits one power source to supply both loads through 
t.ie bus. 

LINt I 

\ E 

1..00o.I 

na. I 

LINE 2 

G I 

LOAOI: 

l 
j , , , , 
: 

t ; 

Under Donnal conditions. breakers A. B. C and D are closed. 
disconnects, E. F. G. H. K .00 L are )oded closed and bus tie 
disconnect T is locked open. Keys A-I are held io L-O interlock 
aD. breaker C and L-C interlock on bus lie disconnect T. Keys 
A-2 are held in I,Q interlocks on breaker A. and disconnect E. 
Key A-3 is beld in I,.() interlock 00 disconnect F. Key A4 is 
beld in L-O inwlock on breaker C. Keys B-1 are beld in L-O 
interlock. on breaker D and l.,.C interlock on bus tie discoDDeCt T. 
Keys B-2 are held in I,...O interlocks on breaker B and disconnect 
G. Key B..3 is held in L-O interlock on disconnect H. Key B-4 
is beld in L-O inwlock on breaker D. Keys T-I are held in L-O 
ioterlocks on disconnects F and H. 

To transfer load No. I from lioe 1 to liDe 2 throu,b bus tie 
disconnect T: 

I-Open breaker A. 
2-Tum key A-2 in L-O inwlock on breaker A 10 lock 

breaker open. Key A-2 is DOW free. 
3-Qpen breaker C. 
4-Turn key A-4 in IA> interlock breaker C to lock breaker 

open. Keys A-I and A4 are DOW free. 
S-Insert key A-2 (rom L-O inwlock on breaker A and 

key A-I (rom L-O inwlock on breaker C. in L-C iDw­
lock on diaoollDect. F and turn 10 unlock. Keys A-I and 
A-2 are IIOW beld. 

6-0_ diaooDDeCt F. 
7-Turn key A-3 in L-O inwlock on diaoonnect F 10 lock 

open. Keys A-3 and T-l are DOW free. 
B-lmert key T -1 in ~ interlock OD bus tie disconnect T 

and turn to unlock.. Key T -1 is noW' held. 
9-C1ose bus tie discollDect. T. 

IO-Turn key B-1 in L-C interlock on bus tie disconnect T 
Io)od closed. Keys A-I and B-1 are DOW (ree. 

II-Imert key A-I in L-O inwlock on breaker C and turn 
10 Utllock. Keys A·I and A-4 are nOw held. 

12-C1ose breaker C. 
ReVerie sequence to restore load No. 1 to line 1. 
To transf'er load No.2 (ro1D line 2 to line 1, proceed in a 

similar manner. 

To isolate breaker A for servicing: 

I-Proceed Crom normal posilioo with operatioDl .. in I 
through 7 above.. 

2-loJert. key A-3 in L-C interlock 00 cUscx)Qnect E and 
tum to unlock. Key A..g is DOW held. 

3-Open disconnect E. 
4-Turn key A-2 in ~ interlock 00 discoonect E to lock 

OpeD. Key .1..-2 is oow (ree. 
S-Return. key A-2 to breaker A and unlock (or operation 

during servicing. 
Reverse sequence to restore service. 
To isolate breaker B (or servicing, proceed in a similar 

maaner. 

To isolate breaker C Cor servicing. proceed 8S CoUow.: 

I-Open breaker C. 
2-Turn key A-4 in ~ interlock on breaker C to lock. 

breaker open. Keys A-I and A4 are DOW Cree. 
3-losert key A-4 in L-.O-C interlock. 00 disconnect K and 

turD to unlock. Key A-4 is now held. 
4-Open disconnect K. 
S-Tum key A-4 in L-O-C wwlock o. discoanect K 10 

lock disconnect open. Key A-4 is nOW Cree. 
6-Ret.urn key A-4 to breaker C and unlock Cor operalioD 

during servicing. 

Reyerse sequence to restore service. 

To isolate brealer 0 for servicing, proceed in a similar 
manner. 

"To pre\·ent. primary diSCODDects (K&L) Crom opening magnet· 
i.zi.ag curreut only. additional interlocks should be provided for 
diaoonnects K&L. 
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INTEi'lRUPTER SWITCHES 
SCHE:VlE 25 

To prevent opening fuse compartment door when the inter­
rupter .witch A is closed. 

To prevent closing interrupter Iwitch until fuse compart­
ment door is locked closed. 

1~1 ~~1 :~f 
" , 
'I ' L J : 

IE!DI.! 
A~[ 

nC.l 

Fuse compartment door and Interrupter are shown in closed 
poaitioo. Key A-I is held in interrupter interlock. 

l~pen interTupter. 
2-Turn key A.-I in L-O interlock. on interrupter 

switch to lock. open. Key A-I is now free. 
3-Insert Key A-I in L-C interlock on Cuse compartment 

door Bod turn to unlock.. Key A-I is now held. 
4-Open fuse compartment door. 

Re"'erse sequence to restore service. 

SCHEME 26 
To prevent operation (open or closed) ~r interrupter switch 

A when breaker is closed. 
Permits the breaker to be serviced. and operated while the 

interrupter switch is locked open. 

± 18l~, A~' , I 
• f 

. , 

T~.i 
y' 

flG.2 

Interrupter and Breaker are shown in closed position. Key A-I 
is held in breaker interlock. 
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l-Open breaker. 
2-Turn keX A-I in L-.O interlock on breaker to lock breaker 

open. Key A-I is no,,, free. 
3-Insert key A·I in L-O-C interlock on interrupter and 

turn to unlock. Key A-I is now held. 
·'-Open interrupter. 
5-Turn key A-I in r,o-c interlock on intemlptcr to lock 

open. Kcy A-I is now free. 
6-Return kcy A-I to hreakcr interlock and unlock for 

operation of brcaker durin~ !".en' icing. 
Reverse sequence to restore sen·ice. 

SC:-i E:vl E 27 

To prevent operation (open or closed) of interrupter switch 
A when breaker is closed. 

To prevent opening fuse compartment door when the 
interrupter switch A. is closed. 

To prevent closing interrupter switch until fuse compart­
ment door is locked closed. 

Permits the breaker to be serviced and operated while the 
interrupter is locked open. 

:J: ~.~ A 
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FlG. 3 FIG ... 

Breaker. Fu5C compartment door and Interrupter are showil in 
dosed position. Key A-I is held iu breaker interlock and key A-: 
is held in interruptcr interlock. 

To sen-ice' hrcaker: 

J.-opcn breaker_ 
:-Turn key A-1 in I...-O interlock on brcaker to open. 

Key A-I is now free. 
3-Jn..'Crt key A-I in L-O-C interlock on interrupter and 

turn to wUock. Key A-I is now held. 
4--0pen interrupter. 
S-Turo key A-I in L-O-C interlock on interrupter to lock 

open. Key A-I is now free. 
6-Retum key A-I to breaker interlock Dnd unlock for 

operation of brcaker during sen"icing_ 

ne'-erse sequence to restore service. 

To open fuse comparLment door: 

I-Proceed (rom normal position "'ilh operations as in 
through 4 abo,-e. 

:-Tum key A-:! in L-O interlock on interruptcr swiLch to 
lock open. Key A-: is now frec. 

3-lllserL key A-!! ill L-C int.crloek on fuse l"OmparLmenL 
door nud Lurn La unlock. Key A-!! is now held. 

.,-Open fuse compnrLment door. 

nc\'crsc sequence to resLore service. 
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SCHEME 28 

To prevent droppinG load-when shifting from OQC source 
to the other. 

To prevent opening both interrupter switches A and B at. 
the same tim~Pennit! both interrupter switches to be closed 
nt the same time). 

A 

nC.l 

Interrupter A is sho'l'l"o closed and interrupter B is shown open. 
Key A-I is held io interrupter B interlock. 

I-Close interruptu B. 
!!-Turn keX A-I in L-C interlock on interrupter B to lock 

dosed. Key A-I is now Cree. 
3-Insert key A-I in L-C interlock on interrupter A and 

turn to unlock. Key A-I is DOW held. 
4-Open interrupter A. 

Re\"erse sequence to restore service through interrupter B. 

SCHEME 29 
To preve.nL paralleling lines A and B-requires dropping 

load when shifting Crom ODe source to the olher. 
To prevent closing both interrupter switch A and D at the 

same time-(Permits both interrupter switches to be opened at 
the same time). 

A:' EI~I 

FIG. 2 

Interrupter A is shown closed and interrupter B is shown open. 
Key A-I is held in interrupter A interlock.. 

l-Open interrupter A. 
2-Turn key A-I in 1,.0 interlock on interrupter A to lock. 

Key A-I is now Cree. 
l-Insert key A-I in 1,0 interlock on interrupter B and 

turn to unlock. Key A-I is now hcld. 
4-Close interrupter B. 

Reverse sequence to restore service through interrupter A. 

SCHEME 30 

To prevent paralleling lines A and B-requires dropping 
load when shifting Crom one source to the other. 

To prevent closing both interrupter switch A and B at tbe 
SBIDe time-{Permits both interrupter switches to be opened at 
the same time). 

To prevent operation (open. or closed) oC either interrupter 
switch wben breaker is closed. 

Permits the breaker to be serviced and operated while 
both interrupter switches are locked. Open. 

, 
A/ 

, , 
, ! 

~----------' 

FJC. 3 

Breaker and Interrupter A are shown in closed position. Inter­
rupter B is shown in open position. Key A-I is held in breaker 
interlock. Key A-2 is held in interrupter A interlock. 
To service breaker: 

l-Open breaker. 
2-Tunl key A-I in I,Q interlock on breaker to lock breaker 

open. Key A-I is now free. 
l-lnsert key A.I in L--O·C interlock on interruplcr A Bud 

turn "to wUock. Key A-I is now held. 
-I-Opcn interrupter A. 
5-Turn key A-I in I,Q·C interlock on interrupter A to 

Jock open. Key A-I is now Cree. 
6-fietum key A-I to breaker interlock and unlock Cor 

operation oC breaker during servicing. 

Hevene sequcce to restore service. 

To transfer load from interrupter A to interrupter B. 
I-Proceed from normal positions with operations as in 

through " above. 
2-Turn key A·l in !"O-C interlock and key A-2 in L,..O 

interlock on interrupter A to lock opeD. Keys A·I and 
A·~ are DOW free. 

3-[nscrt key A-I in I,Q·C interlock and key A·2 in IA) 
interlock on interrupter B aDd turD to unlock. Keys 
A·I and A·2 are now held. 

4-Close inLerruptcr B. 
S-Turn key A-I in L-O-C interlock on interrupter B Lo 

lock closed. Key A-I is free and key A-2 is held. 
6-Icscrt key A·l in 1-0 interlock OD breaker and lurn to 

unlock. Key A-I is DOW held. 
7-Close breaker. 

Reverse sequeuce to restore service through interrupter A. 
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INTERRUPTER SWITCHES 
SCHEME 31 

To prevent operation (cJoaed. open or closed) DC interrupter 
,witch when breaker is dosed. 

Permits &.he breaker to be aervieed. and operated while the 
interrupter awiLch is locked open. 

'1 , [ 
\ I : 

\1~_..o.!iE9l 
, , , 

~ 
nc.l 

Breaker and Interrupter are shown in closed position, connected 
to line B. Key A·I is held in breaker ioterlock. 

To aervice breaker: 
I-Opea breaker. 
2-Turu key A-I ia L-O iaterlock on break .. to locIr. break .. 

OpeD.. Key A·I is DOW Cree. 
3-luaert key A-I in I.,..C-O-C- interlock on interrupter 

&!ld turu to ualook. Key A-I is aow beJel. 
4-Open interrupter. 
S-Turn key A-I in L.C-O .. C interlock aD interrupter to 

lock open.. Key A-I is DOW free. 
6-Retura key A-I to breaker interloclr. aad ualoc1r. Cor 

opecation oC breaker during servicing. 
Reverse sequence to restore service t.hrough either liDe 
A or line B. 

To transfer interrupter trom line B to line A: 
I-Proceed Crom normal position with operations as in 

steps 1. 2 and 3 above. 
2~pen interrupter switch Crom line B and connect to lioe A. 
3-Turn key A.I in L.C"()·C interlock. On interrupter to 

lock closed. Key A-I is nOw free. 
4-Insert keI~ A-I in 1,.0 interlock on breaker and turn to 

unlock. Key A·I is now held. 
S-Close breaker. 

Reverse aequence to restore service through either line 
A or line B. 

SCHEME 32 
To prevent. operation (closed. OpeD or clo:-:ed) oC interrupter 

switch when break.er is closed. 
To prevent opening fuse compartment door when the inter­

rupter .witch A is closed. 
To prevent dosing interrupter switch Wlu1 ruse compart­

ment door is locked closed. 
Permita the breaker to be serviced and. operated while the 

i.atenupter .witch is locked open. 
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Breaker. Fuse compartment door and Interrupter are sbowD. in 
closed. position, connected to line B. Key A-I is beld in breaker 
interlock aad key A-2 is held in interrupter interlock. 
To service breaker: 

I-Opea braalr.er. 
2-Tura key A-I in L-O interlock. on breaker to lock. breaker 

OpeD.. Key A-l is now free. 
3-lnsert key A-I ill L-CO-C interlock on interrupter and 

tum to aaloclr.. Key A-I is aow held. 
4-Opea interrupter. 
S-Tum key A-I in L-C-O-C interlock. on interrupter to 

open. Key A-l is DOW Cree. 
6-Return key A-I to breaker interlock and unlock. Cor 

operation oC breaker dwing servicing. 

Reverse aequence to restore service through eit.her line 
A.or liDe B. 

To Open fuse compartment door. 
I-Proceed Cram normal poaition with operations as in 1 

througb , abov •. 
!!-Turu key A·2 in I,() interlock on interrupter to lock 

opea. Key A·2 ia DOW Cree. 
3-lnsert key A-2 in L.C interlock on Cuse compartment 

door and turn to unlock. Key A·2 is now held. 
4-Open fuse compartment door. 

Rnene sequence to restore service. 

To transCer interrupter Crom line D to line A. 
I-Proceed (rom normal position with operations as in 

ste~ 1. 2 and 3 above. 
2-Open interrupter nritch from line B and connect to 

liD. A. 
3-Turn key A-1 ia. L.e-o·C interlock on interrupter to 

loci. cIoaed. Key A-I is no .... free. 
-I-Insert key A-I in 1..-0 interlock on breaker and turn to 

wllock.. Key A-I is now held. 
5-Close breaker. 

Re,,'erse sequence to restore service through line B. 



POWER SWITCH AND DOOR OR GUARD 
WITH TIME DELAY 
SCHEME 33 

To preveDt opening oC guard B with motor circuit closed. 

L-O 

FIG. 1 

Starting swit<:h normaOy closed. Key A-I held in startinc 
switch interlock. Guard B (or door) is locked. cloM:d by meaDS 
or .type D-<letachable interlock. 

1 ~pen starting switch. 
2-Turn key A-I in I,() interlock OD switch to lock open. 

Key A-I is DOW Cree. . 
3-lnsert key A-l in Time Delay Key Release Unit and 

rotate to start. time delay action. 
4-5igDallight energized and key A-2 con be removed arter 

the presCribed time period. 
S-Insert key A-2 in U interlock (type D) on guard B 

and turn to unlock. Key A-2 is now held. 
6-Qpen guard. 

Ren~rse sequence to restore &en"ice. 

TIME DELAY AND SOLENOID 
RELEASE SCHEME 
SCHEME 34 

This application is used in 8 high'\'olLage testing laboratory. 
Personnel must be protected against hazards slemming from the 
uae oC a surge generator and high voltage. 6().c:ycle transformers. 
All doors to the testing area must be locked. "'hile tests are pro­
ceeding. 

Sequence of Operations in Surge Testing 
To energize surge generator aod insure that testing area is 

clear or personnel while it is energized: 
To provide time delay before personnel can enter equipment 

testing area following tests. 
l-Close majo low volta~e 60-cycle breaker. 
2-Energiu control panel oC generator. Energizing of cou­

trol panel initiates timer aelion io key release unit.. 
3-Alter ODe minute delay. lamp lights. Solenoid is DOW 

energized. 
4-Key can DOW be turned in lock and withdrawn. While 

key is free. r:enerator canoat be charged. 
S-Key is used to lock aU six doors oC testing area. Extend 

iog bolt closes series switches. \Vhen all doors are Iock.ed 
closed. series switches are also closed. 

6-Key is re-inserted in key release uait. and is turned. in 
lock. Key is DOW held. and control circuit is oompleteiy 
energized: 

Nlc:.N VOLTAGC 
A'II.C.IAC\lIT ."'CAlU:II. 
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t 

-------.. --------------' 
FIG. 2 

7-Generator may be charged. and testing proceeds. 
When testing is completed. and it is desired to gain 
access to the surge generator: 

8-Dischar,. surge geDerator. 
9-Discharge initiates timer. 

IO-After one minute delay. lamp lights. Solenoid is now 
energized. 

n-Key can DOW be turned in lock. and withdrawn. While 
key is Cree. generator cannot be charged. 

a-Key is used t.o unlock. any of the six doors desired. 
I3-Key is re.inserted in lime delay unit and turned. Key is 

DOW held. 

Sequence of Operations in High-voltage testing. 

To energiu transCormer for high yoltage tests. and to insure 
that testing area is clear oC personnel while it is energized. 

To insure that testing equipment is de-energized beCore 
personnel can enter area {allowing tests. 

I-Energize solenoid in key release unit. 
:!--Key may DOW be turoed. and witbdrawn. 
3-Use ley to close and lock all doors in testing area. \Vhen 

aU doors are Joc:.ked closed. series .witches are also closed. 
4-Replaoe key in key release unit and turn. Breaker trip' 

circuit is now open. 
S-Energize bresler. 

\Vbeo testing is completed and iL is desired to gain access 
to the testing area: 

6-Trip breaker. 
7-Turn key in key release uDit aDd withdraw. J( breaker 

has noL pre\'iollsly been tripped. it is tripped when key 
is turned. Trip circuit is completed whenever key is 
remo"ed from unit.. 

S-Use key to uDlock doors Il5 required. 
9-Replaee key in unit. Key is turned and heM. Breaker 

trip circuit is open. 
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