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b% CTION I - .

INTRODUCTION AND DESCRIPTION

1.1 Int roduc tion

This manual contains instructions covering General Electric flydraulic Control Units,
Part Nos. 237E318G2 through GS. Each such unit functions within a hydraulic system to position
one locking-piston control rad drive mechanism in a General Electric boiling water reactor. These
instructions consist of descriptive and aperating information, replacement procedures, maintenance
and trouble-analysis procedures, and a parts list. These instructions are identically applicable to
llydraulic Control Units Part Nos. 237E918G2 through C5. The specific differences in these
Groups (G) are noted in subsection I.~3, at 'tKiconclusion of this section.

This manual is prepared for use in conju.iction with the Control Rod Drive System Operating
and Maintenance Manual for the particular nuclear power station for which hydraulic control units
are provided. Consequently, this manual does not contain operation or maintenance instructions
applicable to the overall control rod drive hydraulic system; these instructions are contained in
the control rod drive system instruction manual referenced above.

1. 2 Description and Operating Principles

The hydraulic cantrol unit combines all operating valves and components required for the
normal or scram (rapid control rod insertion) positioning of a single control rod drive mechanism.
The unit functions on difiarential hydraulic pressures supplied by the control rod drive hydraulic
system to insert or withdraw its associated drive mechanism, and to provide cooling water to the
drive mechanism. The solenoid-operated valves which control normal directional movement of
the drive mechanism respond to programmed signals from the reactor manual control system. The
scram accumulator and scram valves are interconnected with the reactor protection system to func-
tion as required to rapidly insert the assonated drive mechanism in the event of a scrara signal.

All hydraulic risers in the control un't are provided with manual shutoff valves which isolate
individual components for servicing during reactor operation. External electrical connections
from the reactor manual control sys:cm are routed through terminals in a single wiring trough
assembly on the front of the unit to simplify trouble-analysis and repair.

Each major component in the hydraulic control unit has been assigned an Equipment Piece (EP)
number. Figure 1-1 shews a piping and instrumentation diagram of the unit and includes these EP
numbers. The number appearing in parentheses after the name of a component in the following text
and in the subsequent sections of this manual is the EP numtm by which that component is identi-
fled in Figure 1-1.

Figure 1-9, at the conclusion cf this section, shows an over-all view of the I fdraulic control
unit and may be opened for simultaneous use with the discussions that follow. The EP numbers
assigned to components shown on Figure 1-9 appear in the index to that figure, where they apply.
In addition to the illustrations provided in this section, the engineering drawings included in
Section VI of this manual provide supplemental detail to the contents of this section and should
be referred to as required. For an assembly drawing of the hydraulic control unit, see Draw-
ing 237E918 in Section VI.
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1.2.1 Piping Assembly

The piping assembly (see Drawing 237E972 in Section VI) ts comprised of the seven
hydraulic risers shown on Figure l-9, the manifold, and the inlet and outlet scram valves
(126, 127).

Internal porting in the manifold (see Drawing 237E973 in Section VI) directs water between
the seven risers and the valves installed on the hydraulle control unit. In addition, porting in
the manifold contains the cooling check valve (138), the driving water check valve (137), and the

three filter elements (134,135,136) which protect the directional control valves mounted on
the mantfold as well as the drive mechanism from foreign matter in hydrtulic system water.
These components, and the four pressure test connections (P1 through P4), are accessible
througn individual threaded plugs in the outside wall of the manifold.

Figure 1-2 shows a hydraulle circuit diagram of the interior of the manifold, together
with the scram valves and hydraulic risers. The directional control valves sl.own in Figure
1-2 are mounted on the front surface of the manifold.

Table 1-1 lists the seven hydraulic risers and the water flowing through each to and from
the mantfold during the various modes, or functions, of control rod drive cperation: inse rt ,
withdraw, scram, and cooling when the drive is stationary at a latched position. Flow arraws
on Figure 1-2 show the direction of water entering and leaving the manifold through the risers
during the various modes of drive operation. The valve actions which result in these flows
are described in the following subsections.

1.2.2 Cooline Section

The cooling section of the hydraulic control enit consists of the cooling water riser and
the cooling check valve (138). Cooling water is provided from the hydraulic system cooling
water header to the cooling water riser to cool the control rod drive, and is admitted to the
drive-insert riser at all times that the control rod drive is at a nationary position. Normal
flow from the cooling water riser to the drive-insert riser thrr ugh check valve 138 is from
0.2 to 0.4 gpm at a pressure of appruximately 20 ;. il above reactor pressure. When a drive
is in motion, pressure in the manifold to the drive-insert riser is higher than the cooling water i

pressure and valve 138 shifts to dose off the flow of cooling water.

r1.2.3 Driving Section
,

1.2.3.1 Desc ription

The four solencid-operated (50) directional control valves (120,121,122,123) shown in
Figure 1-3 and on Drawing 112C2129 in Section VI, are mounted on a sub-p! ate installed on the
piping assembly manifold. These valves are energized by the electrical relay action of the
reactor manual control system to direct control pressurec through the hydraulic control
unit to the under- and over-piston ports in the associated control rod drive as required for
normal drive operation.
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DRIVF.i INSERT,r

RISER
DRIVE SCRAM EXHAUST DRIVE COOLING
WITHC R A # DISCHARGE WATEq WATER WATER ACCUVULATOR
R:SER RISER RISER RISER RISER WATER f

4- DPlVE INSERT
4-- DRIVE WITHDRAW
4- COOLING {'& SCRAM 3

b
CCMPONENTS '

3

EP No.
4f120 DIRECTIONAL CONTROL VALVE W' SPEED CCNTROL ELEMENT (CRIVE WITHDRAW) ,

121 DIRECTION AL CONTROL VALVE (CRIVE-INSERT) |
122 CIRECTIONAL CONTROL VALVE (DRIVE WITHDRAW)
123 DIRECTIONAL CONTROL VALVE W' SPEED CCNTROL ELEMENT (DRIVE-INSERT) p$
126 INLET SCRAM VALVE 'f
127 OUTLET SCRAM VALVE :'
134 FILTER ELEMENT (HYDRAULIC SYSTEM WATER) ,b
135 FILTER ELEMENT (WATER T0/FROM CRD UNDER-PISTON PORT) d,
136 FILTER ELEMENT (WATER FRCM CRD DVER PlSTON PORT) 61.

137 CHECK VALVE (CRIVE WATER )
2')133 CHECK VALVE (COOLING WATER) i y

P1 THREADED PLUG FOR TEST CONNECT 10N ILINE TO CRD UNDER-PISTO . PORT) at
P2 THREADED PLUG FOR TEST CONNECTION (EXHAUST LINE) '

P3 THREADED PLUG FOR TEST CONNECTION ( drive WATER) A
-p.P4 THREACED PLUG FOR TEST CONNECTION (LINE TO CRD OVER PISTON PORT)
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Table 1-1 FLOW FUNCTIONS THROUGil PIPING ASSEMBLY RISERS

1

Control Rod Drive Fanctions and Flow Functions :
. ,-

Rlser Drive-Insert Drive-Wt'.hdraw Sc ram Drive Stationary -a

'

>~
Accumulator Charging Water from CRD hydraulle system accumulator charging header to scram accumulator water cylinder; ''- ''

continuous regardless of CRD function.

Discharge water from Drive water from man- Scram discharge rater

Drive-Withdraw CRD over-piston port to ifold to CRD over-piston f rom CRD over-piston No Fiow
manifold. po rt. port to manifold.

Water from CRD hy- Water from CRD hy-
Drive Water draulic system drive draulle system drive No Flow No Flow

water header to maal- water header to mant-
fold, fold.

- O
~

7 Wa'.er frcm my . fold to Water from manifold to ;3
m Exhaust Water CFD hydraulic system CRD hydraulic system No Flow No Flow 'g

exhaust water header. cxhaust water header. o
,

Drive water from man- Discharge water f rom Accumulator water from Cooling water from mant-
Drive-Insert ifold to CRD under- CRD under-piston port manifold to CRD under- fold to CRD under-pf stoa

piston port. to manifold. piston port. po rt .

Water from CRD hy-
dr

Cooling Water No Flow No Flow No Flow wa r head r o m -

fold.

Discharge water from
Scram Discharge No Flow No Flow manifold to CRD hy- No Flow

draulic system scram
discharge header.

.

9

9
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}j1. THREACED PLUG - CHECK V ALVE 137

2. THREACED PLUG - TEST CCNNECTICN P2 ;

3. SD VALVE 121 - CRIVE INSERT (EXH AUST FRCM OVER-PISTON)

4. 50 VALVE 122-CRIVE WIThCRAs(CRiVE WATER TD CVER PISTON) $*
5. THREACED PLUG - TEXT CCNN ECTION P4

6. THREACED PLUG - FILTER 136

7. THREACED PLUG - FILTER 134 t

[g8. DRIVE INSERT ! FEED CCNTROL -INTEGRAL WITH VALVE 123

9. TH RE ACED FLUG - FILTER 135 {
A

D. THREACED PLUG -TEST CCNNECTICN P3

IL SO VALVE 123-DRIVE INSERT (CRIVE WATER TO UNDER PISTCN) ;

12. THREACED FLUG- CHEC% VALVE 138i

13. 30 V AL.VE 120 - CRIVE WITHDR AW A.ND SETTLE (EXH AUST FRCM UNCER PISTCN)
g

14. CRIVE WITHDRAW SPEED CCNTRCL -INTEGRAL WITH VALVE 120 k
l'.. THREACED PLUG -TEST CCNNECTICN P1 <!

j4s67-2 i

i h

| Figure 1-3. Manifold with Directional Contnl Valves f

By energizing and opening two of the four valves simultaneously, the hydraulic system drtve
water header is connected through the manifold to either under or over the piston in the drive
mechanism while the exhaust water header is simultaneously connected to the opposite side of the y

drive piston. In this manner driving pressure is supplied through the hydraulic cuatrol unit to d

insert or withdraw its associa6ed control rod. The two directional control valves (120,123) I

which include integral speed control elements are connected to the manifold so thu they always f l;

pass flow to or trom the drive-insert riser and the under-piston port in the control rod drive. k
s

I
' These speed control elements are manually adjustable so that control rod drive speed may be 'i

f regulated by increasing or decreasing the flow to or from the under-piston area. The flow through
these valves 1.s approximately 4 gpm when the drive mechanism is being inserted at a normal speed b

1;

of 3 inches per second, and approximately 3 gpm during drive mechanism withdrawal j3'

f,

Since common piping (see Figure 1-2 and Table 1-1) and porting in the manifold is used to
and from the control rod drive for the purposes of cooling, driving, and scram, the directional ,),

control valves are periodically subjected to scram pressure. One of these valves (123) connected ,h|'

to the driving water riser can be opened by this higher pressure applied to its outlet po ts. The
check valve (137) installed in the manifold porting to valve 123 prevents significant wati r loss to hj
the drive water riser during scram. The cooling check valve (138), discussed in s.ab section $
1.2.2, above, provides the identical fur.ction for the cooling water riser.
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b. The solenoid-operated scram pilot valves (117,118) and the manual isolation valve i

(116) in the air line to these valves,

c. The scram accumulator and associated valves and monitoring instrumentation.
d
i

The two scram pilot valves (117,118) are directly connected to the reactor protection system g

so that the inlet and outlet scram valves (126,127) open in response to scram signals. When open, {
the inlet scram valve permits the scram accumulator to supply the initial hydraulic energy required i
to rapidly insert the associated control rod. The simultaneous opening of the outlet scram valve !

s

permits water vented from the control rod drive to exhaust into the hydraulle system scram discharge f-

header during a scram insertion. The accumulator monitoring instrumentation is interconnected y

with the reactor manual control system so that a remote alarm is provided in the event of gas or |

water leakage.

1.2.4.1 Scram Pilot Air Valves

During normal power station operation, each of the two channels of the reactor protection
system energizes one of the two 3-way solenoid-operated scram pilot air valves (117,118)
(See Drawing 885D661 in Section VI). When energized, these pilot valves supply instrument air.

f to the diaphragm actustors of the inlet and outlet scram valves (126,127). Upon initiation of scram,
both reactor protection system channels are de-energized and both pilot valves open, venting air

| precsure from the scram valves and permitting them to open. Figure 1-4 shot /s the energized
and de-energized positions of the pilot valves.

To prevent spurious scrams, both pilo * valves are interconnected so that both must be de-
energized before control air -essure is vented from the inlet and outlet scram valves with the
resulting rme.1 insertion s W rod irive associated with the hydraulic control unit.

De-energizing of ett'cr one or i act valves will not result in scram since control air f
pressure will continue to be appliet. ,o the iniet and outlet scram valves through the remaining ;

Ienergized pilot valve.
$

Control air pressure is supplied to the pilot valves through an isolation valve (116) from g

the hydraulic system scram v@p pilot air header. Valve 116 may be closed to isolate the pair f
of scram pilot air valves fer maintenance. t

+y
1 1.2.4.2 Inlet and Outitt Scram Valves '[

I
O

,'1 The inlet and outlet scram valves (126,127) are held normally-closed by control air pressure y
applied to their respective diaphragm actuators by the scram pilot valves (117,118). They open by .['

internal spring pressure (approximately 700 pounds) upon the removal of control air pressure. J'
;u~l
Twhen opened, the inlet scram valve (126) opens the drive-insert riser to the scram accumu-
$1

lator through porting in the manifold so that accumulator pressure is applied to the under-piston j
j port in the control rod drive. The outlet scram valve (127), when opened, opens the drive-withdraw .

' riser to the scram discharge riser through porting in the manifold so that water vented from the R
over-piston port during the control rod drive scram insertion exhausts to 'he hydraulic tystem

ha
1|<)j

scram discharge header. Each of the valves starts to open within nominally O. It sec >nd af ter

fM'
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117 !!7
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BUS #2 BUS 2

16

FRC4 SCRAW VALVE
FROM TRAM VALVE P! LOT AIR HEACER
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ENERG12E0 CE ENERGlZED
4367-3

i

Figure 1-4. Functional Diagram---Scram Pilot Air Valves
!
!

I
loss of voltage to the pilot-valves (117,118), and each is provided with a stem-mounted position '

switch (see Figure 1-5). The position switch actuates when the valve plug leaves the seat to pro-
vide a remote indication of the valve position.

Both valves are basically similar, except that the inlet scrant valve (126) is a globe valve
with an angular pattern while the outlet scram valve (127) is a straight-through globe pattern.
The internal spring prelead in the outlet scram valve is slightly greater than in the inlet scram

)valve in order to prodace a faster opening characteristic. Both valves are provided vcith soft
Teflon seats to minimize seat leakage. ,

}
i1.2.4.3 Scram Accumulator and Instrumentation

&

EThe scram accumulator, consisting of the piston-type water accumulator (125) connected to "
,

the N cylinder (128), serves as an independent source of energy to initiate scram insertion of the2

associated control rod drive. The accumulator and the instrumentation assembly occupy the lower
section of the hydraulic control unit, as shown in Figure 1-6. The piston in the water accumulator
(125) serves as a barrier between the high-pressure nitrogen used as the scurce of stored energy
and the water used to initiate control rod scram. The piston is sealed against leakage by two
Tefion seals and a synthetic-rubber 0-ring installed la grooves alcund its outside wall.

The hydraulic system charging water header continuously pressurizes the water accumulator.
The ball-check valve (115) in the charging riser prevents backflow from the accumulator into the
charging header, and ensures that the accumulator will retain its charge for a limited time in the

i
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The nitrogen cylinder (128), with a volume' ]event of loss of pressure in the charging water header. '

of 1190 cubic inches, is initially precharged with gas from an external source through a connection
(P6) in the instrumentation block to approximately 900 psig.

Initial charging of the accumulator with nitrogen is accomplished (when the reactor system
'

i

is not pressurized) by closing the isolation valve (113) in the charging riser, then opening the
wdle valve (107) in the accumulator drain line to discharge any water from the top of the cylinder. ,

Nitr.; gen is then introduced to the gas cylinder (128) through the connection (PS) in the instrumenta-
1

When p essure in the gas side of the accumulator reaches approxitnately 900 psig, thetic.i block.
needle v11ve (111) on she gas side is closed tight, the nitrogen source is removed, the connection
(PS) closed and sealad, and the gas-side needle valve (111) reopened. The valve (107) in the drain g
' . is ie. cbsed aid the islation valve (1 3) reopened to apply water pressure at approximately W

15M .vi !w the charging riser to the water side of the accumulator.
,

_') ?nsure tt'at the accumulator is always capable of initiating . antrol rod drive scram,'

it . .cnti:wusly monitored for water and nitrogen leakage by components of the instrumentation
s .. uGy shcwn in Figures 1-7 and 1-8, and on Drawing 846D874 in Section VI. A float-type level- .<

'
i

u. tactor (129), installed in the instrumentation block, activates a remote alarm should water leak
, st the piston and collect on the gas side of the accumulator. Gas pressure is monitored by the'

pressure indicator (131) and a remote alarm of low gas pressure is provided by the low-pressure
switch (130) on the rear of the block. The rupture disc assembly (132) installed in the gas porting
in the block is rated at 2000 psi and provides over-pressure protection for the accumulator. The i

Mshutoff valve (111), in addition to its function in chargini; the accumulator, permits the instruments
to be isolated and serviced during power-station operation.
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1. ACCUMULATOR CHARGING WATER RISER d
s 1

2. DRIVE - WITHDRAW RISER f 8
'

.
/3. ISOLATION VALVE - DRIVE-W'THDRAW RISER'EP 102) M 9

'

y
4. ORIVE WATER RISER

5. ISOLATION VALVE - DRIVE W ATER RISER (EP 103) / *%w#
6. ISOLATION V ALVE - SCf.AM DISCH ARGE RISER (EPil2)

. ,

7. SCRAM PILOT VALVE ASSEMBLY (EP 117,118) e d A
\

8. OUTLET SCRAM VALVE AND ACTUATOR (EP 127) g%g8 .

10w
.-

9. ! TYPICAL ELECTRICAL' CONNECTION.
10. .ntP!NG TROUGH ASSEMBLY s] )
11. MANIFOLD (PART OF PIPING ASSEMBLY)

g ,

12. DIRECTIONAL CONTROL VALVES (4 EACH)(EP 120.121.122.123) p
13. ISOLATION VALVE - ACCUMULATOR CHARGING WATER RISER (EPl!3)4 ;

11

{ j |14. SCRAM ACCUMULATOR - NITROGEN CYLINDER (EP 123)
1

s A t

15. ACCUMULATOR GAS PRESSURE INDICATOR (EP 131)
gs ,

}
16. ACCUMULATOR INSTRUMENTATION ASSEMBLY '

#|
gy - 12

'

17. NEEDLE VALVE - ACCUMULATOR GAS CHARG!NG (EP 111) W
c

18. FRAME .

19. SCRAM ACCUMULATOR -WATER CYLINDER (EP 125)
% ,., : n

*

20. NEEDLE VALVE - ACCUMULATOR WATER CYLINDER ORAIN (EF 107)
21. COOLING CHECK VALVE (IN MANIFOLD)

- ,h *'

22. SPEED CONTROL VALVES (2 EACH) // ' 13
4

23. INLET SCRAM VALVE AND ACTUATOR (EP 126)
/

V
24. ISOLATION VALVE - COOLING WATER RISER (EP 104)
25. ISOLATION V ALVE - DRIVE INSERT RISER (EP 101) 14

26. ISOLATION VALVE- EXH AUST WATER RISER (EP 105)
y

27. EXHAUST WATER RISER
23. DRIVE-INSERT RISER

#

29. C0OLING WATER RISER '
30. SCRAM DISCHARGE RISER V
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SECTION II

DESCRIPTION AND OPERATING PRINCIPLES

2-1 INTRODUCTION

2-2 The description and operating principles ia this section are identically
applicable to liCUs part Nos. 761F500G1 thru G9. The common configuration of
these units is illustrated in Figure 2-1 which calls out the nomenclature of
significant compoacnts and pruvides lip numbers where applicable. Drawing
No. 730E145 in Section VII is a piping and instrumentation diagram of the
HCU. Refer to drawing No. 761E500 in Section \ II for an assembly drawing of
the llCU. -

2-3 Each IlCU functions within the control rod drive hydraulic system (CRDHS)
to position one locking-piston CRD mechanism in the reactor. The HCU combines
all operating valves and components required for normal (drive insert or drive
withdraw) or scram (rapid control rod insertion) positioning of the associated
CRD. The HCU directs differential hydraulic pressures supplied by the CRDHS
to insert or withdraw the CRD and to provide cooling water to the CRD. The
scienoid-operated valves that control normal directional movement of the CRD
respond to timed signals from the rod drive control system (RDCS). The RDCS
is an asynchronous multiplexing system which uses a transponder circuit board
to decode terminal instructions and encode status data. The operating and
maintenance instructions for the transponder circuit board are included in
Section IV of this manual. The scram accumulator and scram valves are inter-
connected with the reactor protection system (RPS) to function as required to
rapidly insert the CRD in response to a reactor scram signal. The state of
readiness of the scram valves and accumulator is continuously monitored by
instrumentation on the HCU and presented at the rod status display at the
main control panel.

2-4 All hydraulic risers in the llCU are provided with manual shutoff valves
which isolate individual components for servicing during reactor operation.
External cmnections for all electrical components in the HCU except the
scram pilot valve solenoids are routed through terminals in a single wiring
through assembly on the front of the HCU to simplify trouble analysis and re-
pair. Connections to the scram pilot valve solenoids are routed thro gh the
ciectrical junction box installed above the wiring trough.

t

2-1
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2-S The paragraphs that follow describe the physical and functional character-
istics of the major HCU components. The equipment used for normal CRD in and
out positioning is included in the manifold piping and valves assembly (para-
graph 2-6). Paragraphs 2-19 through 2-22 describe the sequencing of the four
directional control valves (120, 121, 142, 123) which results in the applica-
tion of the required differential pressures for proper CRD movement. Equip-
ment required for CRD scram insertion is included in the scram section of the
HCU and described in paragraph 2-23.

2-6 MANIFOLD PIPING AND VALVES

2-7 The assembly consisting of the manifold piping and valves is shown in
drawing No. 730E112 in Section VII. It comprises the seven hydraulic risers,
the manifold, and the inlet and outlet scram valves (126, 127).

NOTE ,

For a description of the scram function of
the inlet and outlet scram valves, refer

to paragraph 2-29.

2-8 HYDRAULIF CIRCUIT DESCRIPTION. Internal porting in the manifold and in
the inlet and outlet scram valve bodies directs demineralized water between the
risers, the directional control valves (120, 121, 122, and 123) installed on

i the manifold, and the CRD. A hydraulic circuit daagraa of the manifold piping
and valves assembly is shown in Figure 2-2. Refer to Figure 2-1 for EP number
identification and refer to Table 2-2 for a list of the seven hydraulic risers
and the water flowing through each during the various modes, or functions, of
CRD operation.

Table 2-1. HCU Hydraulic Circuit Components Shown On Figure 2-2

EP NO. COMPONENT

101 Shutoff Valve, Insert Riser

102 Shutoff Valve, Withdraw Riser

103 Shutoff Valve, Drive Water Riser

104 Shutoff Valve, Cooling Water Pisar

10S Shutoff Valve, Exhaust Water Riser

112 Shutoff Valve, Scram Discharge Riser

113 Shutoff Valve, Charging Water Riser

114 Check Valve, Scram Discharge Riser

115 Check Valve, Accumulator Water

120 Directional Control Valve W/ Speed Control (Withdraw 6
Settle-Exhaust Water From CRD Under-Piston)

2-3

1

,,q
I bs c
-

f s- c j ;g
.

- -



.

-
.

GEK-39469B

[
Table 2-1. IICU liydraulic Circuit Components Shown On Figure 2-2 (Continued)

EP NO. COMPONENT

121 Directional Control Valve (Insert-Exhaust Water From
CRD Over-Piston)

122 Directional Control Valve (Withdraw-Drive Water To
CRD Over-Piston)

123 Directional Control Valve W/ Speed Control (Insert-Drive

Water To CRD Under-Piston)

126 Inlet Scram Valve

127 Outlet Scram Valve

134 Filter Element (Drive Water)
135 Filter Element (Water To/From CRD Under-piston' Port)

136 Filter Element (Water From CRD Over-Piston Port)
'37 Check Valve (Drive Water)
138 Check Valve (Cooling Water)

P1 Test Plug (Driving Pressure) (Integral W/FE 134)

P2 Test P1 ig (Exhaust Pressure)

P3 Test Plug (CRD Under-Piston Pressure) (Integral W/FE 135)

P4 Test " lug (CRD Over-Piston Pressure)

P5 Test Plug (Scram Discharge Pressure) (Integral W/ Check
Valve l'-D

2-4
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CRD DRIVE LINE RISERS
TO HIGH-POINT VENT VALVES
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u TO SCRAM'' F eDRIVE
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Figure 2-2. llydraulic Control Unit Circuit
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Table 2-2. Flow Functions Through Risers

CONTROL ROD DRIVF. FUNCTIONS AND FLOW CONDITIONS

RISERS CRD INSERT CRD WITilDRAW SCRAM CRD STATIONARY

Charging Water Water from CRD hydraulic system accumulator charging header to scram water accumulator,
continuously available reg.'cdless of CRD functiori. No flow except during and immediately
after scram.

|
Withdraw Water exhausted from CRD Drive water ' rom valve 127' Scram discharge water No Flow

over-piston port to body to CRD over-position from CRD over-piston
valve 127 body. port. port to valve 127

body.

Drive Water Water from CRDilS drive Water from CRDilS drive No Flow No Flow
water header to mani- wate header to manifold.

| fold.

|
'

Exhaust Water Water from manifold Water from manifold to No Flow No Flow
to CRDilS exhaust water CRDilS exhaust wate;

header. header.

| Insert Drive water from valve Discharge water from Accumulator water Cooling water

126 body to LRD under- CRD under-piston port to from valve 126 body from valve

piston port. valve 126 body. to CRD under-piston 126 body to
I port. CRD under-

piston port.

! Cooling Water No Flow No Flow No flow Water from
CRDilS cooling

k water header
,

! ; I to valve 126
; body.
c:'

Scram Dis- No Flow No Flow Discharge water from No Flow p
i i charge valve 127 body to g

'- CRDilS scram discharge g'
'

%
header. gt 4 g
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2-9 Scram Valve Bodies. Independent of their scram function, the valve bodies
of the inlet and outlet scram valves also serve as junction points between the
manifold and the risers. Water flows through internal porting in the valve
bodies of the inlet and oulet scram valves as follows for normal CRD operation.

A. At all times when the CRD is stationary, cooling water enters the inlet
scram valve (126) body from the cooling water riser and flows into the
insert riser to the CRD.

B. During the drive-insert sequence, drive water flows through internal
porting and associated components in the manifold to the inlet scram
valve body, and then through the insert riser to the CRD.

C. Water exhausted from below the CRD drive piston during the withdraw
or settle sequence enters the inlet scram valve body from the insert
riser, passes through the manifold and associated components and is
discharged through the exhaust water header to the CRDHS.

D. During the drive-withdraw sequence, drive water flows through internal
porting and associated components in the manifold to the outlet scram
valve (127) body and thence through the withdraw riser to the CRD.

l.. Water exhausted from above the CRD drive piston during the insert se-
quence enters the outlet scram valve body from the withdraw riser,

( passes through the manifold, and is discharged through the exhaust
water riser to the CRDHS.

2-10 The scram valves are closed during normal reactor operation with the valve
plugs isolating the valve body porting used in the functions described above

,

from the scram porting.

2-11 Ball-check valves 114, 115, and 138 are installed in blocks in the scram
discharge riser, charging water riser, and cooling water riser, respectively.
Valve 114 prevents CRDHS scram discharge header backflow from entering the
HCU through the out1>t scram valve during~and following reactor scram. Valve

115 prevents accumulator water from t ckflowing into the charging water riser.
Valve 138 protects the cooling water riser from driving pressure or scram pres-
sure backflow through the inlet scram valve.

2-12 Manifold. Internal porting in the manifold directs water between trm
scram valve bodies, the directional control valves, the drive water risers
and the exhaust water risers. These risers are directly connected to the mani-
fold. In addi tion, porting in the manifold contains the drive water ball-
check valve (137), which prevents backflow from the directional control valves
into the drive water riser during a scram, and three filter elements (134, 135,
136), which protect the directional control valves and the CRD from particulate
matter in CRDHS water,

,

2-7
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2-13 Test plugs P1 through P4 in the manifold provide connections for testing
pressures as shown in Figure 2-2. Test plugs P3 and P4 are used primarily
for measuring CRD under-piston (PU) and over-piston (PO) differential pres-
sures (dP) to determine CRD operating capabilities. Test plug P5 is instal-
led in the block of ball-check valve 114 in the scram discharge riser.

2-14 The test connections, filters, and drive water ball-check valve are ac-
cessible through threaded plugs in the outside wall of the manifold. The
threaded plugs of filter elements 134 and 135 serve as test plugs P1 and P3.

2-15 Cooling Water Riser. Cooling water is provided, from the CRDHS cooling
water header through the cooling eater riser, to cool the CRD internal seals
and bushings, and it is admitted through the inlet scram valve body to the in-
sert riser et all times that the CRD is at a stationary position. Normal flow
from the cooling water riser to the insert riser through ball-check valve 138
is from 0.22 to 0.34 gpm (0.83 to 1.29 t/ min) at a pressure of from 12 to 25
psi (0.84 to 1.76 Kg/cm ) above reactor pressure. When the CRD is in motion,2

pressure in the inlet scram valve body is higher than the cooling water pres-
sure, and check valve 138 shifts to close off the flow of cooling water. The

check valve opens again to admit cooling water to tne insert riser when the
CRD is stationary.

2-16 Directional Control Valves. The four directional control valves mounted
on the manifold (see Figure 2-3) are energized by the rod drive control sys-
tem (RDCS) to direct driving pressure and exhaust water through the HCU to and,

'

from the under-and over-piston ports in the associated CRD for normal control
rod in and out positioning. By energizing and opening the directional con-
trol valves in coordinated pairs, the drive water riser can be connected under
or over the CRD piston while the exhaust water riser is connected to the op-
posite side of the drive piston.

2-17 Two directional control valves (120, 123) include speed control elements
and are connected to the manifold so that they always pass flow to or from
the CRD under-piston port. This flow is approximately 3 gpm (11.4 t/ min)
through valve 120 when the CRD is moving in the withdraw direction, and approxi-
mately 4 gpm (15. 1 t/ min) through valve 123 when the CRD is moving in the in-
sert direction at the normal speed of 3 in./sec (76 mm/sec). The balance of
forces in the CRD is such that the pressure under the drive piston is approxi-
mately PR+ 90 psi (6.33 Kg/cm ) whenever the CRD is either inserting or with-2

drawing. Proper speed for control rod insertion is obtained when the speed
control element in valve 123 is set so that a flow of 4 gpm (15.1 t/ min) through
the valve and piping to the CRD will produce a local pressure drop of approxi-

2 2mately 160 psi (11.25 Kg/cm ) (from PR+ 260 psi (PR+ 18.28 Kg/cm ] in the
2CRDHS drive water header to PR+90 psi [PR+ 6.33 Kg/cm ] under the CRD drive

piston). Similarly, for proper control rod withdrawal speed, the speed control

2-8
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element in valve 120 should be set so that a flow of 3 gpm will produce a
2local pressure drop of 95 psi (6.68 Kg/cm ) (from PR+ 110 psi [PR+ 7.73

2 2Kg/cm ] under the CRD drive piston to PR+ 15 psi [PR+ 1.05 Kg/cm ] in the
CRDHS exhaust water header). Once the speed control elements in directional
control valves 120 and 123 are properly set, no further readjustment is re-
quired except to compensate for changes in CRD internal piston seal leakage.

1. DIRECTIONAI.
CONTROL VALVE

(121)
2. DIRECTIONAL.

CONTROL VALVE4

(122).s
3. PLUG-DRIVE

.i WATER CHECK

; ' VALVE (137)
4. PLUG-FILTER

(136)
5. PLUG - FILTER

(135) ANDE TEST CONNEC-= - *

*"b TION (P3)-rei

* .g'; .I * N]~,7 , 6. FLOW CONTROL
-- -' 7. DIRECTIONAL

' 'i CONTROL VALVE

g (123)'

4 tj $ 8. DIRECTIONAL'

CONTROL VALVE
c'

(120).,s ,
,

8 % - M. ~ 9. TEST CONNEC-
- TION (P4)

ca ,

:n: .

Figure 2-3. Manifold and Directional Control Valves
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2-18 During scram, the directional control valves are subject to scram pres-
sure through the porting in the manifold and scram valve bodies. The two
directional control valves (122,123) connected to the drive water riser can
be opened if subjected to this higher pressure at their outlet ports. The check
valve (1s7) installed in the manifold prevents significant loss of water to the
drive water riser during scram. The cooling check valve (138) performs the
same function for the cooling water riser.

2-19 A timed device capable of phasing numerous voltages of specified duration
upon command from the RDCS energizes the four directional control valves in pro-
per sequence and duration for CRD movement. For single-step control rod inser-
tion, valves 121 and 123 are energized for only the time (approximately 2
seconds) required to insert the caatrol rod drive slightly mora than one notch
(approximately 6 inches [15.2 cm]) Valve 12~, opens the d ri ve wat er riser
to the insert riser so that drivi,g pressure from the CRDHS is applied to the
under-piston port of the CRD. Calve 121 opens the withdraw riser to the ex-
haust water riser so that water venting from the CRD over-piston port is dis-
charged to the CRDHS exhaust water header.

2-20 Following the deenergizing of valves 121 and 123, the settling circuitry
of the control system automatically energizes and opens valve 120 for a period
of several seconds. This opens the insert riser to the exhaust water riser so
that the under-piston area of the CRD exhausts to the CRDHS, permitting the
CRD piston and index tuFe to settle downward to the next latched position.

(

2-21 For control roc .ithdrawal, valves 121 and 123 are energized for approxi-
mately one-half second as described abcvc in order to remcvc the load from the
collet latch and cam it into the open position. Immediately followir.g this
brief notch-in signal, valves 120 and 122 are automatically energized for CRD
withdrawal. Valve 122 opens the drive water riser to the withdraw riser so that
driving pressure is applied to the over-piston port of the CRD and to the
annulus below the collet piston. Valve 120 opens the insert riser to the ex-
haust water riser so that water venting from the under-piston port is discharged
to the CRDHS exhaust water header. Following this, valve 122 closes to remove
the force from the spring-loaded collet assembly and to reduce the rate of
decent of the index tube. Valve 120 is maintained energized by the settling
circuit, as described above.

2-22 Provisions in the RDCS permit the interruption of the preset time inter-
vals for single-notch insertion or withdrawal sequencing of the directional
control valves in order to extend their duration. In this event, valves 121

end 123 or valves 120 and 122 remain energized and open until deenergi:ed by
the release of a manual switch on the operators benchboard. The settling cir-
cuit, however, functions to energi:e and open valve 120 upon termination of any
insert or withdraw signal, whether single-notch or continuous, due to the
resumption and completion of the normal timing cycle.

2-10
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2-23 SCRAM SECTION

2-24 The HCU components defined for the purpose of these instructions, as the
scram section, consist of the following:

~

A. The inlet and outlet scram valves (126, 127)

B. The scram pilot air valves (117, 118) or alternate scram pilot air valve
(139) and the isolation shutoff valve (116) in the air line to these
v.alves.

C. The scram accumulator and associated valves and monitoring instrumen-
tation.

2-25 The two scram pilot valves (EP 117, 118) or alternate scram pilot air valve
(139) are energized through an electrical circuit which includes the functions

of the electrical box (see Table 2-3). For a schematic of the electrical
circuitry (EP 117, 118) refer to connection diagram 922D248 or for (EP 139)
refer to 105D5634 in Section VII. The initial opening of the outlet scram
valve connects the withdraw riser to the scram discharge riser se that water
vented from above the CRD piston during the scram stroke is discharged into the
CRDHS scram discharge header. A fraction of a second later, the inlet scram
valve admits water from the scram accumulator and charging water header to the
insert riser to supply the hydraulic energy to rapidly insert the associated
CRD. The accumulator monitoring instrumentation provides an input to the
RDCS so that a remote alarm is provided in the event of accumulator gas or water
leakage at any time.

2-26 SCRAM PILOT VALVES. During normal reactor operation, each of the two
logic channels (A and B) of the RPS energizes one of the two 3-way solenoid-
operatec scram pilot valves (117, 118) or the dual solenoids on the 3-way re-
dundant scram pilot valve (139). When energized, the pilot valve or valves
supply control air pressure to the diaphragm actuators of the inlet and out-
let scram valves, maintaining the scram valves closed. Upon initiation of
scram, both RPS logic channels are deenergized thereby venting control pres-
sure from the scram valve actuators and pcrmitting the stem and plug assemb-
lies to withdraw from the valve bodies (to open). Figure 2-4 shows the ener-
gized and deenergized positions of the pilot valves (117, 118 and 139).

2-27 To reduc e the probability of spurious scrams. the valve or valves are
pneumatically configured so that both solenoids mrst be deenergized before con-
trol pressure is vented from the inlet and outlet scram valve actuators, with
the resulting CRD scram insertion. Deenergi:ing of either one of the valve
solenoids will not result in a scram since control pressure will continue to be
applied to the scram valve actuators. Failure of electrical power to both valve
solenoids will preduce a scram of the CRD.

,
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#
ENERGIZED >RPS LOGIC - CHANNEL A g

117<j TO SCRAM

< RPS LOCIC - CHANNEL B VALVES>

FROM SCRAM VALVE x sy (126, 127)
PILOT AIR HEADER y / J p118

EXHAUSTy

g>DE-ENERGIZED
RPS LOGIC - CHANNEL A g

* 117

> RPS LOGIC - CHANNEL B VAL E

O (126, 127)
FROM SCRAM VALVE y - A
PILOT AIR HEADER / Q.p 118

EXHAUST y

Figure 2-4A. Scram Pilot Valves EP 117 6 118 (Functional Diagram)

ENERGIZED r - - RPS LOGIC - CHANNEL A

gfg { RFS LOGIC - CHANNEL B
TiVV VV TO SCRAM

'
FROM SCRAM VALVE VALVES
PIL0T AIR HEADER '"- - -| 139 (126, 127)

,
f 1 t x x89' ' '

-

TO
EXHAUST

DE-ENERGIZED t--- RPS LOGIC - CHANNEL A

-RPS LOGIC - CHANNEL B

' 71VV VV FROM SCRAM

FROM SCRAM VALVE VALVES

u--] 139 (126, 127)PIL0T AIR HEADER

|v ( ('4
TO

EXHAUST

Figure 2-48. Alternate Scram Pilot Valve EP 139 (Functional Diagram)
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2-28 Control pressure is supplied to the pilot valves through isolation shut-
off valve 116, which may be closed to isolate the scram pilot valves for main-
tenance purposes.

2-29 INLET AND OUTLET SCRAM VALVES. The inlet and outlet scram valves (126,

127) are normally open valves held closed during normal reactor operation by
control air pressure supplied to the tops of their diaphragm actuators b) the
scram pilot valves (117, 118) or alternative scram pilot air valve (139) .
single air line from the scram pilot valve or valves suppl.ies control pressure
to both scram valves. The scram valves open by internal spring pressure plus
reactor water pressure and charging water pressure as a result of the removal
of control air pressure. The internal spring preload in the outlet scram valve
(127) is slightly greater than in the inlet scram valve (126). This permits

the outlet scram valve to open before the inlet scram valve o ens in order top

prevent a backpressure buildup above the CRD drive piston upon application of
scram pressure below the drive piston.
2-30 The outlet scram valve, when opened, connects the withdraw riser to the
scram discharge riser, and water from above the CRD drive piston is discharged
into the CRDHS scram discharge header as the result of reactor pressure act-
ing through the ball-check valve located in the insert port of the CRD. In

turn, the inlet scram valve opens the insert riser to the charging water header
and the scram accuralator (refer to Figure 2-2) so that maximum pressure is

applied to the CRC irive piston. Each of the scram valves is fitted with a
stem-mounted positic n switch (see Figure 2-5) . The position switch is actua-

( ted when the valve plug has left the seat, and causes a SCRAM indicating light
to energize on the associated rod status display in the control room to pro-
vide a remote indication that the scram valves for the particular CRD have

opened.

Tabic 2-3. Function of Electrical Box

TEST SWITCli
POSITION OF SIGNAL TO
TEST SWITCHES FUNCTION OF CIRCUIT CONFIGURATION RDCS

A - NORM. Each valve solenoid connected between 1

B - NORM. respective RPS channel and neutral bus.
CRD in normal standby mode.

A - TEST Both valve solenoids deenergi:ed. CRD b

B - TEST in scram mode.

A - S.R. I. Valve solenoids connected between respective 0

B - S.R. I. RPS channel and select rod insert bus.
CRD in normal standby mode.

~
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Figure 2-5. Scram Valve Position Switches

2-31 Both scram valves are basically similar globe valves; however, the cut-
let valve has a slightly higher pressure spring setting. Both valves have soft
seats to minimi:e seat leakage.

2-32 SCRAM ACCUMULATOR. The scram accumulator consists of the piston-type
water accumulator (125) pressurized by a volume of nitrogen contained in the
N2 cylinder (128). The accumulator and its instrumentation occupy the lower
portion of the HCU as shown in Figure 2-1. The piston in the water accumu-
lator forms a barrier between the high-pressure nitrogen used as the source of
stored energy and the water used to initiate control rod scram. The piston is

scaled against leakage past the barrier by 0-rings installed in grooves around
its outside wall. The purpose of the accumulator assembly is to provide a
local source of kenetic energy in the event that reactor pressure is low and/
or that the CRDHS fails or is depleted momentarily in a general scram.

2-14
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2-33 The CRDHS continuously pressurizes the water accumulator through the
charging water riser at the HCU. Check valve 115 in the charging water riser
retains the water in the accumulator for a limited time .in the event supply
pressure fails and prevents backflow from the water accumulator into the charg-
ing water riser. Upon initiation of scram, when the inlet and outlet scram
valves (126, 127) open, the charging water pressure (approximately 1400 psi
[98.43 Kg/cm ]) is admitted through the insert riser to the under-piston area2

of the CRD. In the event charging water fails, there is adequate water
capacity in the accumulator to complete the CRD scram stroke within the re-
quired time provided that reactor pressure is normal. If the reactor pressure

should exceed the accumulator or charging water pressure, the check valve in
the insert port cf the CRD shifts, admitting reactor pressure to the under-
piston area of the CRD Reactor pressure then furnishes the force required to
complete the scram stroke.
2-34 Nhen the scram signal is manually cleared from the RPS logic circuitry
the inlet and outlet scram valves again close, and the scram discharge volume
is automatically drained. Full scram accumulator pressure is restored because
the closed inlet scram valve blocks the charging water access to the CRD insert
port.

2-35 Excessive loss of nitrogen will cause a decrease in nitrogen pressure
which actuates the pressure switch (130) in the instrumentation block to pro-
vide an alarm in the control room.
2-36 The water accumulator is also continuously monitored for water leakage
across the piston. The level switch (129) actuates a control room alarm if
water leaks past the accumulator piston and collects in the instramentation
b'ock. The instrumente' ion block is installed below the accumulator in such a
m:mner that it will rective all water leaking past the piston.

2-37 The at - mulator N2 cylinder is initially precharged with nitrogen from
an external source through connection P6 in the instrumentation block. Once
precharged, further charging is not required unless low nitrogen pressure is
indicated hv the pressure indicator (131) on the instrumentation block.

2-38 ACCUMULATOR INSTRUMENTATION. The accumulator instrumentation is mounted
on the instrumentation block below the scram accumulator as shown in Figures
2-6 and 2-7. The pressure switch (130) and liquid level switch (129)are in-
terconnected with the RDCS to provide a control room alarm in the event of low
gas pressure or water leakage at the scram accumulator. The contacts of the
pressure switch open on decreasing pressure at 970 to 940 psig (68.19 to 66.08
Kg/cm g). The contacts of the float-type liquid level switch open when approxi-2

mately 60 cc of water exists in the instrumentation block. These instruments

provide a local indication of the affected accumulator, in addition to the
control room alarm of low pressure of ter Icakage.

1
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Figure 2-6. Accumulator Instrumentation (Front View)
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Figure 2-7. Accumulator Instrumentation ( ide View)
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2-39 The rupture unit (132) installed in the outside wall of the instrumen-
:ation block provices over-pressure protection for the accumulator and instru-
mentation. It contains a rupture disc which will burst _ to relieve pressure at

21900 to 2100 psig (133.57 to 147.65 Kg/cm ),

2-40 The cartridge valve (111) on the instrumentation block may be used to iso-
late the gas side of the accumulator for gas precharging and to isolate a por-
tion of the accumulator instrumentation for periodic servicing.

2-41 Accumulator gas pressure is read at pressure indicator 131 on the in-
strumentation block, which has a scale range of 0 to 2500 psig (0 to 175.75

2Kg/cm ),
,

i

i

4
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PROTECTIVE PLUG @- CONNECTOR
" ""

UPPER HOUSINC JR " '" % CAP SCREW

DIAPRRAGM NUT/ Q4DIAPHRAGM HEAD [ SET SCREW

CAP SCREW $ N LOWER HOUSING

SPRING- ) STEM
*ADJUSTMENT STEM - DRIVE SCREW

YOKE SERIAL TLATE

SPRING SEAT h ' CONNECTOR

BEARING I q SCREW, SWITCH ADJ.

NUT s

(SPRING ADJUSTMENT)
g NUT, SWITCH ADJ. SCREWi

'd SCREW
CAP SCREW /

(COUPLING) ], 7
"

LEVER INDICATOR 'N#
PACKING FLANGE STUD, %

AC m G FO ROWERPACKING FLANGE -p -

STUD NUT | |N
- . PACKING SET

hPACKING FLANGE- SCREW

f
#BONNET NUT r MOUNTING PLATE3

PLUG AND STEM k j - WASHER, PACKING

SPACER-
'

'
- -STUD, BODY

- -

GUIDE EUSHING- 3, -LOCKWASRER

FLEXITALLIC GASKET Y '

-BONNETs

SEAT RING RETAINING RING,gs

HEAVY HEX NUT V_ VAL 7E BODY

,a
ROBERTSilAW VALVE

Figure 5-13. Typical Scrara Valve (Cutaway View)
,
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CAUTION

PILOT JEAp

SUBASSUlBLY I?Cl-p0 'D QUE
IN TICH N THIS
NUT

PILOT BODY
CAP SCREW

BODY PASS E
Y

$ C S
'

VALVE BODY
BONNET

BODY PASSAGE
~

_-

GASKETS
BONNET CAP SCREW ,

BODY PASSAGE*

@< o
a

* <>

I' HRAGM y
WI BE HO y ET

ONNET CAP7. jo W/S/ &VALVE BODY o

(/*
, EXHAUST DIAPHRAGM
'

WITHOUT BLEED
HOLE WIRE

ExP oded viewyFigure 5-15. Scram pilot Valye (yy7, 1l8) - l
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SARGENT & LUNDY'
.

'
* INCOAPORATED

ENGINEERS SPECIFICATION K-2204JOB 3447 ** **

3589 December 16, 1966
Revised for Purchase Order
January 21, 1967

SPECIFICATION FOR
INDOOR MOTOR CONTROL CENTERS

FOR 440 VOLT AUXILI ARIES .

i

1. PURCHASER: GENERAL ELECTRIC COMPANY.

2. NAME OF PROJECT: DRESDEN UNITS 2 AND 3..

3. OWNER: COMMOhWEALTH EDISON COMPANY.

4. LOCATION OF PROJECT
Dresden Nuclear Pcwer Station is located in Grundy County, Illinois, about
47 air miles southwest of Chicago, just west of the confluence of the Des Plaices
and Kankakee rivers and south of and adjacent to the Dresden Heights Lock and
Dam on the Illinois River.

5. RAILROAD FACILITIES
A sidetrack from the Elgin, Joliet & Eastern Railway runs on the station
property.

'
6. SCOPE OF WORK

A. Furnish and deliver f.o.b. cars Dresden Nuclear Power Station, consigned to

f General Electric Company, c/o United Engineers and Constructors, Inc. , the,

hs following equipment for Unit 2:

Seventeen (17) Indoor Motor Control Centers for 480 Volt a-c service as
follows: .

Item 1. Turbine Building Motor Control Center 25-1

Item 2. Turbine Building Motor Control Center 25-2

Item 3 Turbine Building Motor Control Center 26-1

Item 3A Turbine Building Motor Control Center 26-4

Item 4 Turbine Building Motor Control Center 27-1

Item 5 Turbine Building Motor Control Center 28-2

Item 6 Turbine Building Motor Control Center 28-3

Item 7 Turbine Building Motor Control Center 29-2
~

,

Item 8 Reactor Building Motor Control Center 27-3
"

Item 9 Reactor Building Motor Control Center 28-1A-

Item 10 Reactor Building Motor Control Center 28-1B

Item 11 Reactor Building Motor Control Center 29-1

Item 12 Crib House Mo tor Control Center 26-2
Item 13 Crib House Motor Control Center 26-3
Item 14 Radwaste Building Motor Control Center 27-2
Item 15 Radwaste Building Motor Control Center 27-4
Item 16 Radwaste Building Motor Control Center 27-5

-1-
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1 B. Furnish and deliver f.o.b. cars, Dresden Nuclear Power $tation, consigned
to General Electric Cocpany, c/o United Engineers and Constructors, Inc.,
twelve (12) Indoor Motor Control Centers for 480 Volt a-c service which
will essentially duplicate the scope of the Unit 2 equip =ent listed abovt,
except omit Ite=s .3A ar.d 13..through 16; as follows:

Item 17 Turbine Building Motor Control Center 35-1

Item 18 Turbine Building Motor control Center 35-2 -

*

Item 19 Turbine Building Motor Control Center 36-1

Item 20 Turbine Building Motor Control Center 37-1

Item 21 Turbine Building Motor Control Center 38-2

Item 22 Turbine Building Motor Control Center 38-3

Item 23 Turbine Building Motor Control Center 39-2

Item 24 Reactor Building Motor Control Center 37-3

Item 25 Reactor Building Motor control Ccnter 38-1A
~

Item 26 Reactor Building Motor Control Center 38-1B

Item 27 Reactor Building Motor Control Center 39-1

Item 28' Crib House Motor Contro. C2nter 36-2 *

f 7. DEFINITIONS
- Wherever the word "Contrac tor" appears in the Bid Docu=ents it shall be con-

strued to mean " Vendor".
*

8. SUPPLEMINTS
Attached hereto and forming a part hereof:

A. Form 1817-E - Standard Specifications for 600 V. Motor Control Centers.

B. STD-EC-141 - Typical Wiring Diagram for A.C. Ccmbination' Starter (5-1-57).
C. C-2325 - Small Wiring (dated 6-30-64).

D. EM-19621 - Multiple Te. 'inal Link (dated 3-22-56) .

E. EM-19622 - Terminal Block (dated 3-21-63).
F. EM-29105 - 600 Volt Rubber Insulated Power Cable (dated 8-19-64).
G. EM-30105 - Switchboard Wire (dated 6-30-64). s

H. EM-40275 - Copper Lug (dated 2-27-64) .
,

I. EM-40275 Insulated Connectors (dated 6-30-64).-

9. DRAWINC.' (CCNSULTING ENGINEERS')
The following drawing by the Consulting Engineers forms a part hereof:

ES-40, Rev. B (1-18-67)- - Station Key Diagram of Auxiliaries - Unit 2.

-2-
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10. INFORMATION REQUIRED FROM CONTRACTOR

A. Af ter award, Contractor shall s ubmit prints and sepia reproductions of
*all drawings and data (per Section 19 of Form 1817-E) for approval.

Distribution shall be made as follows: Transmittal Drawings

Le t te r Sepias Prints

Sargent & Lundy, Inc. 3 2 4-

Mr. D. Mc Daniel (G.E. Co. - APED) 1 1 3
11EUSD-Chicago i -

B. If the drawings are returned " Approved Except as Noted", Contractor shall
revise the drawings in accorcance with the markings and com=ents and then
resubmit seven (7) prints and two (2) sepias for approval.

C. After drawings have been full, approved, Centractor shall send the following
to the Consulting Engineers:

a. Sixteen (16) prints and th'ee (3) sepias of all drawings, =arked " Certified
for Cons truc tion". L

\ .

b. Twenty-five (25) copies ot * Instruction Books.

Reverse recding negatives of wiring and schematic diagrams. Diagrams..

shall be 26" x 36" overall.
.-

I d. Twelve (12) copies of Spare Parts Bulletins and list of recommended
\m/ spare parts to be stocked by Purchaser,

e. Twelve, (12) copies of Test Re p or ts .

11. GENERAL SPECIFICAT7CPc
A. The Motor C >ntrok .nters included in this Specification will control 440-

volt, 60-cycle, a-c auxiliaries in a power station.

B. Wherever. the Specification and the listed standards refer to 440 vol cs
the operating vultage shall be considered as 480 volts.

C. The Motor Control Centers will not be required to match existing equipment.

_
_ D. Motor Control Cen ters shall have ample front compart=ent space for entrance

of and termination of Purchaser': multiconductor control and power cables.
Purchaser's cables will enter rear compartment from above and below; re-
movable plates with concentric knockouts shall be provided at cable entrance

'
points.

E. Motor Control Centers shall have holes for =ounting Purchaser's cable rack
on top of the asse=bly. Weight of cable rack and cables will be 35 pounds
per square foot and the rack will be of the same area as the associated
Motor Control Center.

F. Auxiliary contacts shall be suitable for 250 volt d-c service.

G. Insulation shall be minimum hygroscopic.

-3-
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11. A pilot: light, fed from a sep arate control transformer, shall be provided
on each center to indicate an energized bus.

IL In order to datermine the extcr.c of the field installation, Bidder shall
l'ist all' items which will be shipped separately. It is understcod that items
not- so listed in the Su= mary of Proposal will be shipped completely assembled

'

and wired.

J. A11 Motor Control Centers shall be designed to be capable of withstanding~

r
earthquake forces of 0.2g (horizontal) without any ef fect on operation.i

,

Bidder shall state in his proposal tha.t this requirement can be met. _

K. Name plate data shown is preliminary.
C. Each compartment shall be co=pletely wired with power and control leads

connec ted to terminal boards located on the respective units, per NEMA Type~

E construction for more. control centers. Con trol circuits , and 480 volt

power ~ circuits, shall.be on separate terminal blocks.~

1Y E'XCEPTIONS TO FORM 1317-E
A. Purchaser's Cable:

Purchaser's control cable twill be #14 AWG stranded copper wire, unlessa.
specified otherwise. .

b. Purchaser's pcwer cable will be stranded copper cable with site as

listed in the detailed tabulations. Lugs for Purchaser's power cables
shall be in accordance with EM-40275.

c. Contractor shall furnish terminal blocks for control wiring per Commonwealth
Edison Company Standard EM-19622, and with marking strips.

. The compression type lugs for Purchaser's control cables, which are called
for in Paragraph 14E of Form 1817-E, shall be omitted. Lugs shall be
Eurnished in accordance with Commonwealth Edison Company Standard EM-40276.

e. All points where lugs are to be bolted to bus shall be silver plated.
6. Namt plates shall be lamicoid, black letters on a white background. A na=e

pis te list will be furnished later.

C. Acceptance tests, when made by Purchaser, will be in accordance with latest
issue of ASA Standards.

D. Control wiring by Contractor shall be #14 AWG stranded wire and shall con-~

Eord to commonwealth Edison Co=pany Specifications C-2325 and EM-30105.
f. The exterior of the motor control centers shall be painted with Contr$'etor's

standard primer and finish coats except the color of the finish coat shall
catch ASA color No. 61 (light gray) for indoor service.

~

f.. Removable barriers shall be provided over the vertical ,80 volt bus in the
rear compar tments. ,

d, The back of a=-h vertical group of compartments shall have a hinged ccver
place eq- eith captive. knurled head screws which are large enough to
be loosene the fingers.

ka- H. Operating coils on magnetic starters and auxiliary relays shall ta rated for
continuous duty at 120 volts, 60-cycles.

*
'
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I. To Paragraph 4 C add: " Provision for locking the unit in tie disengaged
~

position, with the starter unit in the compartment, and the door closed,
shall be included". . , ,

J. Air circuit breakers shall be adjustable to "15 times the cotor current"
as stated in Parrgraph 6B.in place of "11 times the motor current",

K. Space heaters, with suitable thermostats, shall be installa d in all Reactor
Building Motor Control Centers (Items 8-11 inclusive and Items 24-27 in-

, clusive) to provide protection against the ef fects of mois ure and con-
densation.

13. EQUIPMENT RATINGSs

A. D e s i gn v o l t a g e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600 volts a-c

B . Op e r a t in g vo l t a ge . . . . . . . . . . . . . . . . . . . . . . . . . . 480 volts a-c

C. Control voltage............................ 120 volts a-c

D. Bus continuous current..................... 600 amperes

E. Bus momentary.............................. 25,000 ampercs

F. Air circuit breaker, frame size............ 100 amperes - "F"
225 amperes "J"

,

C. Air circuit breaker interrupting capacity,
s ymme trical amperes at 480 volts. . . . . . . . . . . F frame - 14,000(,) J frame - 18,000

H. Tecperature rise at rated current above
outside ambient of 40*C:
a. Buser. and silver surfaced, welded or

brazed connections...................... 50*C

b. Connections to insulated cables......... 45*C
,

c. Air surrounding outgoing insulated
cab 1es.................................. 15*C

d. Instrument panels, control panels ..d
doors................................... 30*C

e. Other noncurrent carrying parts of
structure................................ 70*C

s

14. DETAILID SPECIFICATIONS:
A. A list of Control Centers required is included in this Job Specif' stion.

For each Control Center Item listed for Unit 2,'there is a corresponding
Equipment Tabulation which shows the requirements of the center. Corree:
sponding Motor Control Centers for Unit 3 will have essentially the sa=e
equ.ipment requirements.

- B. The Contractor is not restricted to the exact arrangement of Units shown
on the tabulation, and =ay relocate the Units ..within the Control Center
to provide the most economical assembly, provided that the total number of

k./ units (including unassigned positions) is not reduced.

-5-
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C. In each tabulation a colu=n headed "Ref. Note" provides refe rence to Notes
listed at the end of this Specification under Section 15. 1hese Reference
Notes outline further details and require =ents of the various Units of each
Control Center. .

D. Reettor Building Motor Control Centers 27-3, 28-1A, 28-1B and 29-1 shall be
provided with space heaters and thermostatic control.

E. The 12 inch pull box co=part=ent shall be at the bottom of Motor Control
Centers 25-1, 26-2, 26-3, 28-1A and 28-1B. In all other centers, it shall

-

be at the top.

15. REFERENCE NOTES REFERPED TO IN THE TABUIATIONS
Note A: This unit consists of two (2) circuit _ breakers.
Note B: This unit shall consist of a motor reversing type starter including

an a,c.b. and two 3-po.u contactors mechanically and electrically
interlocked with overload elements in the motor leads.

Note C: This unit shall consist of provisions for future addition of one
Size 1 reversing combination starter unit.

Note D: This;udt shall consist of provisions for future addicion of one
Size 2 nonreversing cc=bination starter unit.

Note E: This unit consists of a cinniu; breaker only.

- Note F: This unit shall consist of provisions for future addition of one (1)
(,, 100 ampere, 3-pole, circuit breaker.

Note G: This unit shall consist of the following:

1 - Distribution , anel with removable trim hinged door with combinatien
lock. Circuit breakers shall be rated 120/240 volt, 5000 ampere
interrupting capacity with inverse time thermal trip elements.
All circuit breakers shall be provided with card holders for
circuit identification. Panel bus shall be 3-phase, 4-wire or

single phase, 3-wire (as indicated) and neutral bar shall be in-
sulated and connected to. motor control center ground bus and shall
have sufficient terminals for branch circuits. The following circurt

breakers are to be provided and shall be connected for 120 volt
service.

18 - 30 ampere, one-pole, single. throw.
3 - 30 ampere, two-pole, single throw.

Note d: This unit shall consist of a n'onreversing combination starter suitable
for a two-speed, two-winding, cons tant torque motor.

Note I: This unit shall consist of the following:

1 - 10 kva, 480-240/120 volt, single phase, dry type transformer,80C
temperature rise,with two taps, 57. and 107. below 480 volts. The
secondary shall be connected to the distribution panel. The

primary shall be connected to che associated air circuit breaker.

h
-6-
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'Jote J: This unit shall. consist of the following:

1 - 9 kva, 480-120/208 volt, delta-wye, th'r e e -ph a s e , dry type
57. andtransformer, 80* C temperature rise, with two taps,

10% below 480 volts. The low voltage terminal shall be connected
to the distribution panel buses. High voltage connections to
associated breaker shall be provided.

This unit shall consist of a nonreversing ccobinatian starter suitable
,

Fate K:
for a two-speed, two-wieding, constant horsepower motor.

16. PROPOSAL tha t the apparatus off ered will be in
A. Proposal shall include a statement either completely or with specificallyaccordance with this specification,

stated exceptions.

proposed includes any changes in design, construction, orB. If the equipment
material (other than charges specifically called for by Purchaser's
specification) from vendor's =ost recent shipment of similar equipment

to

Commonwealth Edison Company, these changes shall be specifically listed
as exceptions in the proposal. Any such changes will be considered by the
Purchaser in evaluating the proposal.

~

-7-
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- JOB 3447 :,.comu,
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SPECIFICATION FOR
A.C. AND D.C. DISTRIBUTION CEN E S

1. PURCHASER: GENERAL ELECTRIC C0!iPANY.

2. NAME OF PROJECT: DRESDEN UNITS 2 AND 3.
.

3. OWNER: COMMONWEALTH EEISON COMPANY.
-

4. I.0 CATION OF PROJECT
Dresden Nuclear Power Station is located in Grundy County, Illinois, about
'' ir miles southwest of Chicago, just west of the confluence of the Des

.nes and Kankakee Rivers and scutn of and adjacent to the Dresden Heights
ock and Dam on the Illinois River.

5. PAILROAD FACILITIES
A sidetrack from the Elgin, Joliet & Eastern Railway runs on the station
property.

6. SCOPE
Contractor shall furnish and deliver f.o.b. cars Dresden Nuc' lear Pcwer Station,

h c/o General Electric Company, th following equipment as hereinafter specified:

For Unit 2:

ITDI 1 - ONE 250 VOLT D.C. TURBINE BLDG. MOTOR CONTROL CENTER
ITDi 2 - CNE 250 VOLT D.C. REACTOR BLDG. MOTOR CONTROL CENTER

*

Im 3 - ONE 125 VOLT D.C. TURBINE BLDG. DISTRIBUTION PANEL
ITEM 4 - ONE 125 VOLT D.C. REACTOR SLDG. DISTRIBUTION PANEL
ITD15 - ONE 48/ 24 VOLT D.C. DISTRIBUTION PANEL "A"
ITEM 6 - ONE 48/ 24 VOLT D.C. DISTRIBUTION PANEL "B"
ITEM 7 - ONE 120/240 VOLT A.C. INSTRUMENT BUS DISTRIEUTION PANEL
ITEM 8 - ONE 120/240 VOLT A.C. ESSENTIAL SERVICE BUS DISTRIBUTION PANEL

For Unit 3:

ITDi 1 - ONE 250 VOLT D.C. TURBINE BLDG. MOTOR CONTROL CENTER
ITEM 2 - ONE 250 VOLT D.C. REACTOR BLDG. MOTCR CONTROL CENTER
ITEM 3 - ONE 125 VOLT D.C. TURBINE BLDG. DISTRIBUTION PANEL
ITDi 4 - ONE 125 VOLT D.C. REACTOR BLDG. DISTaIBUTION PANEL
ITDi 5 - ONE 48/ 24 VOLT D.C. DISTRIBUTION PANEL "A"
ITDi 6 - ONE 48/24 VOLT D.C. DISTRIBUTIOL PANEL "B"
ITDi 7 - ONE 120/ 240 VOLT A.C. INSTRDtEN1 BUS DISTRIBUTION PANEL
ITDi 8 - ONE 120/240 VOLT A.C. ESSENTIAL UERVICE BUS DISTRIBUTION PANEL

7. SUPPLEMENTS
Attached hereto and forming a part hereof:

p A. C-2325 - Small Wiring (dated 6-30-64) .

B. Di-196 22 - Terminal Block (da ted 3-21-63) .
C. Di-19621 - Multiple Te rminal Link (da ted 3-22-56) .
D. DI-30105 - Switchboard Wire (da ted 6-30-64) .
E. EM-40275 - Copper Lug (da ted 2-27-64) .

[} b h b-1-
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F. D:-40276 - Insulated Connectors (da ted 5-4-65) .
G. Form 1817-E - Standard Specifications for 600 V. Motor Control Centers.

8. DRAWINGS (CONSULTING ENGINEER #)
The following drawings by the Consulting Engineers, dated April 17, 1967,
form a part hereof:

ES-123 - Key Diagram of 250 Volt D.C. Motor Control Centers
ES- 74 - Key Diagram of 125 Volt D.C. Distribution Panels
ES-ll6 - Key Diagram and Elevation 48/24 V. D.C. Distribution Panels
ES- 82 - Key Diagram 120 and 120/240 V. A.C. Distribution Panels
ES- 75 - Elevations of 250 V. D.C. Motor Control Centers and 125 V. D.C.

Distribution Panels
ES- 83 - Eleva t ions of 120 and 120/ 240 V. A.C. Dis tribution Panels

9. INFORMATION RE0UIRED FROM CONTRACTOR

A. After award, Contractor shall submit seven (7) prints and two (2) sepia
reproductions of all drawings and data to the Consulting Engineers for
approval.

B. If the sepias are returned " Approved Except as Noted", Contractor shall
revise the drawings in accordance with the markings and ccaments and then
resubmit seven (7) prints and two (2) sepias for approval,.

C. After drawingc have been fully approved, Contractor shall s' ' the followingp.
\ to the Consulting Engineers:

a. Twelve prints and three (3) sepias of physical drawings, marked " Certified
for Construction".

b. Twenty-five (25) copies of Instruction Ecoks. .

Reverse reading negatives of wiring and schematic diagrams. Diagrams shallc.

be 26" x 36" in size. Contractor must furnish these negatives on one of

the following negative papers:

Keuffel & Esser No. 31-1139 "Photact"
Eugene Dietzgen & Co. No. 237 PG-15 " Copy All"
Remington-Rand No. G-90 Bremide
Anken Paper Co. No. 80 G " Super Gamma"
Eas tman Kodak Co. No. C 3 "Kodagraph Contact

Fine-Line"

d. Twelve (12) copies of Spare Parts Bulletins and list of recommended
spare parts to be stocked by Purchaser,

e. Twelve (12) copies of Test Repgrts.

D. Contractor shall submit the following drawings, data and information as
soon as possible after order is placed:

a. Elevations, floor plans and section views for each distribution center.

b. Operating and Maintenance Instructions for all ccaponents.

( c. Bills of Material of ccaponents,

d. Spare Parts lists,

e. Internal Wiring Diagrams.
-1

f. Other Drawings as required by the Standard Specifications. ry
ij g g edb

-2-
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10. GENERAL SPECIFICATIONS

A. Distribution centers shall be in accordance with Form 1817-E, where
applicable, and shall conforn to the following specifications.

B. The distribution centers in this Specification will control 250, 125,
48/24 volt d-c and 120/240 volt a-c auxiliaries, battery chargers and,

batteries in a power station.

C. The Distribution Centers will not be required to =atch existing equipment.

D. The Di> .bution Centers shall have ample front compartment space for-

entra e of and termination of Purchaser's multiconductor control and power
cables. Purchaser's cables will enter rear compartment from above and below;
removable plates with concentric knockouts shall be provided at cable entrance
points.

E. Auxiliary contacts shall be suitable for 250 volt d-c service.
F. Insulation shall be minimum hygroscopic.

G. Main and reserve breakers (for Items 1, 3 and 8) shall be furnished with
short time delay selective trip attachment so as to coordinate with all
feeder breakers.

H. In order to determine the extent of the field installation, Eidder shall
list all items which will be shipped separately. It is understood that items

so listed in the Summary of Proposal will be shipped complete 1/ asse= blednot

(h and wired.

I. All Distribution Centers shall be designed to be capable of withstanding
earthquake forces of 0.2g (horizontal) without any a f fect on operation.
Bidder shall state in his proposal that this require =ent can be met..

J. Name plate data shown is preliminary.
i

K. Each compartment shall be completely wired with power and control leads
connected to terminal boards located en the respective units, per NEMA Type

B construction for motor control centers. Control circuits and power

circuits shall be on separate ter=inal blocks.

11. EXCEPTIONS TO FORM 1817-E

A. Purchaser's Cable:
a. Purchaser's control cable will be #14 AWG stranded copper wire, unless

specified otherwise.

b. Purchaser's power cable will be stranded copper cable with sizes as
listed in the detailed tabulations. Lugs for Purctaser's power cables
shall be in accordance with EK-40275.

c. Contractor shall furnish terminal blocks for control wiring per
Coc=onwealth Edison Company S tandard EM-19622, and with marking s trips.

d. The compression type lugs for Purchaser's control cables, which are
called for in Paragraph 14E of Form 1817-E, shall be emitted. Lugs shall

rg be furnished in accordance with Co== wealth Edison Company Standard ES-40276

e. All points where lugs are to be bolted to bus shall be silver plated.
B. Name plates shall be lamicoid, black letters on a white background. A na:e

plate list will be furnished later. Name plates shall be counted with rus -c

~1 proof machine screws.

k (b II i-3-
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C. Acceptance tests, when made by Purchaser, will be in acccriance with latest
issue of ASA Standards.

D. Control wiring by Contractor shall be #14 AWG stranded wire and shall con-
form to Cc=monwealth Edison Company Specifications C-2325 and EM-30105.

E. The exterior of.the distribution centers shall be painted with Contractor's
standard primer and finish coats except the color of the finish coat shall
match ASA color No. 61 (light gray) for indoor servicc.

F. Removable barriers shall be provided over the vertical 48') volt bus in the
~

rear compartments.

G. The back of each vertical group of ccmpartments (Items 1, 2, 3 and 4 only)
shall have a hinged cover plate equipped with captive screws which are
large enough to be icosened by the fingers. Items 5, 6, 7 and 8 shall be

fully accessible frca the front since ba_k of distributicn center will be
against a wall. Cabinet ventilation shall be designed for this arrangement.

H. Operating coils on magnetic starters and auxiliary relays shall be rated
for continuous duty at 120 volts, 60 cycle. or 250 and 125 volts d-c as
indicated.

I. Contractor shall furrish sample terminal block for power circuits for
approval by Consulting Engineers. Pressure type box connectors are not

acceptable.

J. Circuit breakers on distribution panels shall have ar interrupting rating
(f of 10,000 amperes, and shall have provisicns for attaching plant electrician's

"Out of Service" cards which are suspended by strings.
e=s Items Items Items

12. EOUIPMENT RATINGS 1&2 3&4 5&6 7&8

A. Design voltage......... ..(volts) 250V d-c 250V d-c 250V d-c 240V a-c

B. Operating voltage. .......(volts) 250V d-c 125V d-c 48V d-c 240V a-c

C. Control voltage...........(volts) 250V d-c 125V d-c 24V d-c 240V a-c

D. Eus continuous current. . . . . (a=ps) 800 400 100 200

E. Bus meaen ta ry. . . . . . . . . . . . . . (amps ) 10,000 10,000 10,000 10,000

F. Interrupting rating (min)
(rms asym. amps at design
voltage)........................ 10,000 10,000 10.000 10,000

G. Air Circuit Breakers - Frame Size:
a. 800 ampere - I-T-E Type "MN" (or equal) with selective trip attachment.
b. 400 ampere - G. E. Type "TJJ" (or equal).
c. 225 ampere - G.E. Type "TFJ" (or equal).
d. 100 ampere - G.E. Type "TEF" (or equal).

H. Temperature rise at rated current above outside ambient of 40*C:
Buses and silver surfaced, welded or brazed connections ......... 50*Ca.j-s

\ Connections to insulated cables. ................................ 45*Ca.

c. Air surrounding outgoing insula ted cables . . . . . . . . . . . . . . . . . . . . . . . . 15'C

d. Instrument panels, control panels and doors...................... 30*C

..... .. . .
..,7D*

e. Other noncurrent carrying parts of structure.
~

0 (b (. G I
=-

.



SARGENT & LUNDY K-1225. . smcoapomatto

ENGINEERS
CHICAGO*

O 13. DETAILED SPECIFICATIONS
A. A list of Distribution Centers required for Unit 2 is iacluded in this

Job Specification. For each Item listed, there is a corresponding

Equipment Tabulation which shows the requirements of the center. Corre-

sponding Centers for Unit 3 will have the same equipment requirements.
B. The Contractor is not restricted to the exact arrangement of Units shewn

on the tabulation, and may relocate the Uni,ts within the Control Center
to provide the most economical assembly, provided that the total number
of units (including unassigned positions) is not reduced. Final arrange-

ment to be subject to approval by the Consultir.g Engineer;.-

C. In each tabulation a column head "Ref. Ncte" provides reference to Notes
listed at the end of this 3pecification under Section E. These Reference
Notes outline further details and requirements of the various units of
the auxiliary switch center.

D. Strip heaters, to prevent condensation, shall be provided in the distribu-
tion centers covered by Items 2 and 4.

E. Reference Notes Referred to in the Tabulations :
Note A: This unit shall contain a combination starter with three definite

time acceleration steps and necessary resistors. Starter will be
furnished by G.E. (LS TC) . Contractor to furnish ACB, mount and

wire starter (G. E. Model #IC-4061-TI) ..

. Note B: This unit shall contain a combination starter with three definite
time acceleration steps and necessary resistors.'

Note C: This unit shall be a reversing, across-the-line starter, 4 pole
with field discharge resistor.

Note D: This unit consists of a 2 pole circuit breaker only with thermal
magnetic overload protection.

Note E: Circuit breaker shall be furnished with short time selective trip

attachment to coordinate with feeder breakers.

Note F: This unit shall consist of the following:

1 - Distribution panel,' dead front, with removable tric hinge
door with two point latch and lock, keyed alike for all
panels. Minimum width of each side gutter shall be 6".

Circuit breakers shall be rated 250 volt d-c, 10,000 ampere in-

terrupting capacity,100 ampere frame, with instantaneous magnetic
and inverse thermal trip ele =ents. All circuit breakers shall
be provided with terminal lugs (per EM-40275) and card- holders
for circuit indication. Quantity, number of poles, and trip
ratings shall be as shown on the drawings..

Note G: Circuit breaker shall be furnished with auxiliary switch (bell
alarm contact) which will close when breaker is tripped by any
means other than manual.

Note H: This unit shall contain the following:
b

1 - Voltmeter, General Electric Type DB-18 or approved equal,0-150
volts, d-c.

-5-
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1 - Voltmeter switch, G.E. Type S B-1 or equal, 6 position,
escutcheon plate marked "Mn. Bus", "Res. Bus' , "Of f",
"Batt.", "2-Batt. Chgr.", "2/3-Batt. Chg:."

1 - A= meter, General Electric Type DB-18 or approved equal,
d-c, complete with 500A shunt, 200-0-500 amp. scale.

2 - Anmeters, General Electric Type DB-18 or approved equal,
d-c, each complete with 150A shunt, 0-150 amp. scale.

2 - Control switches G.E. Type SB-1 or approved equal, 3-s tage,
escutcheon plate marked "Stop", "Off", " Start", red and*

green indicating lamps for 120 V. a-c operation shall be

furnished. For control of battery charger PG set motor

starters.

2 - Mounting and wiring only for battery charger field rheostats
furnished by Purchaser.

1 - Ground detector recorder, Es terline-Angus Madel A'J or equal,
1000 ohms per volt, high resistance graphic voltmeter, flush
mounted, scale 150-0-150 volts d-c, chart speed 1-1/2" per
hour. Chart shall be driven by a 115 volt, 60-cycle motor
mechanism. Recorder shall be equipped,with adjustable contacts
to close for 125 volt d-c annunciator in event ground occurs

. on either polarity. Necessary resistors shall be included.

9- 2 - Push buttons, two pole, 600 volt rated, normally cicsed,
V momentary break contacts. For " Positive to Ground" and

\ " Negative to Ground" voltage ind ic a tion .

Note I: This unit shall be blank.

Note J: This unit consists of a two pole circuit breaker with thermal
magnetic protection, bell alarm contacts and an undervoltage trip
unit with 110 volt a-c coil for external connection.

Note K: This compartment shall be suitable for future installation of
breaker or combination starter.

Note L: This unit Mtall contain following:

1 - Voltmeter, General Electric Type DB-18 or approved equal,
0-300 volts, d-c.

1 - Voltme ter . switch, G. E. . Type SB-1 or equal, 5 position,

escutcheon plate marked " Bus", "Of f", "Ba t t. ", "2-Batt. Chgr.",.

2/3-Batt. Chgr."
1 - A= meter, General Elec tric Type DB-18 or approved equal, d-c,

complete with 800A shunt, 200-0-800 a=p. scale.

2 - A= meters , General Electric Type DB-18 or approved equal, d-c,
each ccmplete with 150A shunt, 0-150 a=p. scale.

2 - Control switches G.E. Type SB-1 or approved equal, 3-stage,
escutcheon pla te ma rked "S top", "Of f", "S tart", red and green
indicating lamps for 120 V. a-c operation shall be furnished.

("i For control of battery charger MG set motor starters.

2 - Mounting and wiring only for battery charger field rheostats
furnished by Purchaser.

N !
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1 - Ground detector recorder, Esterline-Angus Model AN or equal,

1000 ohms per volt, high resistance graphic voltmeter, flush
mounted, scale 300-0-300 volts d-c, chart speed 1-1/2" per
hour. Chart shall be driven by a 115 volt, 60-cycle motor

mechanism. Recorder sha'11 be equipped with adjustable
contacts to close for 125 volt d-c annunciator in event
ground occurs on either polarity. Necessary resistors shall

be included.

2 - Push but;ons, two pole, 600 volt rated, normally closed,
momentary break contacts. For " Positive to Ground" and-

" Negative to Ground" voltage indication.
Note M: This unit shall contain a removable, .2 pole copper link, of sa=e

rating as bus, for connecting incoming supply to main bus station-
ary and movable contact surf aces shall be silver- pla ted. Link
shall be suitable for insertion in " Main" or " Reserve" supply
compartments.

Note N: This unit shall contain a combination starter with four def'r tte
time acceleration steps and necessary resistors.

Note 0: This unit shall consist of a panel with the following equipment
mounted and wired thereon:

2 - Undervoltage relays, G.E. Type 12PJV11BA4A, 30 volt d-c con-
, tinuous duty coil, with adjustable contacts' set to close on

p. . decreasing voltage at 20 V. d-c. Contacts shall be suitable
\ for actuating Purchaser's 125 V. d-c annunciator.

2 - Overvoltage relays, G.E. Type 12PJVllAM4A, 30 volt continuous
duty coil, with adjustable contacts set to close on increasing
voltage at 30 volts d-c. Contacts shall be suitabic for actua-
ting Purchaser's 125 V. d-c annunciator.

2 - Voltmeters, G.E. Type DB-18, 0-30 volts d-c scale.
1 - Test switch, flush moun:ed, 12 pole, Superior Electric Co.

Note P: This unit shall consist of panel with the following equipment
counted and wired thereon:

1 - Undervoltage relay, G.E. Type IAV, 240 V. a-c coil, Cat. No.
121AV54E2A, with adjustable contacts set to close on decreasing
voltage at 207 volts.

Note Q. This unit shall contain an automatic transfer switch for a 120/240 V.
a-c 3 wire " Normal" and " Emergency" supply. Transfer switch shall
be mechanically held, Automatic Switch Company Catalog No. X-907212,
except with special protective metal boxes (without covers) around'

the normal and emergency contacts , two-pole, single-phase, 3-wire,
front connected, 60-cycle, 200 ampere, Fcrm E full protection with
accessories #5 (mementary type test switch on panel) md #14b
(auxiliary contact to close on " Emergency"). The ince- .ng "No rmal"
and "E=ergency" supply cables shall be separated by rigid metal
barriers. Lugs (per EM-40275) shall be provided for Purchaser's
cables.

t ; lil-
tv- -

,7,
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-
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ENGINEERS
CMicAGO

Note R: This unit shall consist of a panel with the following equipment'

mounted and wired thereon:

1 - A= meter, a-c, 5 ampere coil, 0-200 ampere scale, General
Electric Type AB-18.

2 - Current transformers, 200-5A, metering accuracy, for use
with the above ammeter.

1 - Ammeter switch, General Electric Type SB-1, 3 position,
,

"Line 1 - Off - Line 2".

1 - Undervoltage relay, General Electric Type IAV 240 volts a-c
coil, Cat. No.12IAV54E2A, with adjustable contacts set to
close on decreasing voltage.

1 - Voltmeter, a-c, 0-150 volt scale, General Electric Type
AB-18.

1 - Voltmeter switch, Generai Electric Type SB-1, 3 position,
"Line 1 - Off - Line 2".

Note S: Iliis unit shall contain two 2-pole, 225 ampere, Type "TFJ"
manually operated circuit breakers with inverse time overload
trip and instantaneous short circuit trip and bell alarm contact.
The two breakers shall be provided with " Walking beam" mechanical*

interlock to prevent simultaneous closing of "';ormal" and " Reserve"
breakers. The two breakers and the incoming "No rmal" and "Re s erve"

(7 supply cables shall be separated by rigid metal barriers. Lugs
(per EM-40275) shall be provided for Purchaser's cables.

.
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Item 1 - Two Conttil Centers (one for Unit 2 and One for Unit 3) as follows:
Ex+ra Ref

""*P ^ *
Unit Motor ACB Starter Cable Aux. Switch Note

No. H.P. Rating Size Size Each Contactor (see,

Amps. NEMA AWG N.O. N.C. Spec.) First Line Second Line Thi:d Line-

A01 - 800 - 750MCM - - D,E,C 250 V. BATTERY TO MAIN BUS

- - J #2/3 M.C. SET TO BATTERYA02 30KW 175 - #1/0
,

A03 30rW 175 - #1/0 - - J _'8 2 M . G . S ET TO _ BATTERY
i

-

_b01 - - - - - - L BATTERY CHARCER CONTPOL

'
- - - T (BLANK)JQL - - -

'

| C01 40 350 4 250MCM 2 2 A MAIN RJRB. 2 EMERG. BRC. OIL PLSIP

D01 7.5 100 2 #6 2 2 B GEN. 2 EMERG. S EAL OIL PtBIP i*

#4/0 - - D ESSENTIAL BUS H.C. SET DRIVE MOTOR! D02 40 500 -
'

4 !

D03 - - - - - - I ( BIANK)

E01 - 600 - 250MCM - - D,C Rf ACTOILELDC . M.C.C. #2 _ Mil._FFFD
"2 & TAT. COOL, SERV. WATER SUPPLY VALVE

E02 1.5 30 1 #14 - - C

F01 0.5 15 1 #14 - - C FIRE Pl21P D ISCllARG E VALVE

- - C TURB. BRG. COOL. WTR. IIT. EXCll. ISOL. VALVE 2 BF02 0.5 15 1 #14

WTR. IIT. EXCH. ISOL. VALVE 2A
| G01 0.5 15 1 #14 - - C TURB. ERG. COOL.

_

r; C02 0.5 15 1 #14 - - C M.G. SET OIL C001.ERS S.W. DISCll. VALVE

3 110 1 0.5 15 1 #14 2 2 B RECIR. M.G. S ET COAST-DOWN L.O. PLSIP 2A
_

110 2 0.5 15 1 #14 2 2 B RECIR. M.G. SET COAST- DOUN L.O. FIRIP '.B

110 3 - - - - - - I (BLANK)
,

f
- - D.C. REACa CI.DC . MCC #3 RES. FEED600 - 250MCM101 -

- - - - - - K (FUTURE)102

- - - - - - 1 (atx:K)_103
7:

i d ;
I 5 %
,

- t>5
4

@Jt - Fi j u.NCE: SARGEhT & LIEM, ENGINEEltS, CilICAGO, ILL.
;

W1cneral Arrane.oment Sketch No.'ES-75,.-y
,,j Kl.Y D i ACit A.'! S Fl.TCil NO. ES-123 ITPt 1

. , - .. ., , . . . ~ . , , , . 3 r .r . . . , , , , ,
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Item 2 - Two Control Centers (one for Unit 2 and One for Unit 3) as follows:
'

Extra R e ^'
-

Nameplate Data
Unit l'o t o r ACB Starter Cable Aux. Switch Note,

No. H.P. Itating Size Size Each Contactor (see
First i.ine Second Line Third LineAuc N.O. N.C. Spe c. )Amps. NM -

- - - 250MCM - - M SUPPLY FROM 250 V. MN. BUS UNIT 2A01.

70 - - - - D SPAREA02 -

- - - C SPARE
- A03 - 50 1
A

,

| Bol 50 500 5 #4/0 2 2 N llPCI TURB. AUX. OIL PUMP

Col 7.5 100 2 #6 2 2 B llPCI TURB. EMERG. BPC. OIL PUMP

CO2 5 50 2 #10 2 2 B llPCI TURB. CLAND COND. EXIfAUSTER

co3_ - - - - - - I . ( ni.AN K)
.

i D01 1.5 30 1 #14 2 2 B llPCI TUPB. TURN ING CEAR

I

i D02 1 20 1 #14 2 2 B llPCI TU(B. CL. COND, IIOTWELL DRAIN PUMP

]] 1)03 - - - - - - I (BLAU]Q _ _

| e
1p E01 0.33 15 1 #14 - - C MAIN STEAM LINE D9AIN VALVE 2B

- - C SilCTDOWN PUMP 2A SUCTION VALVEI' E02 4 40 1 010

F01 4 40 1 #10 - - C SIIUTDOWN PUM P 2 P. SUCTION VALVE
1

F02 4 40 1 010 - - C SllUTDOWN PUMP 20 SUCTION VALVE

d)1Col 2.7 30 1 #14 - - C CLFANUP SYS. IIEAT EXCII. INLET VALVE j

CO2 2 30 1 '14 - - C CLE M P SYS. MXJtMP _EUCTION VALVE

C ISOL. COND. RETURN LINE ISOL. VALVE
l ll01 4 40 1 #10 - -

f C ISOL. COND. SUPPLY LINE ISOL. VALVE
110 2 5 50 2 #10 - -

l
i

7'

%r

h, U

d
,; t,

N 11 l'HU.NCE: SARCE!G & DJKDY, ENGINELhS, CllICACO, ILL.
dN ErT1 Arrangement Sketch No. ES-75
. [1 Kl'Y li[AGit AM SFirt Cil : 0 ES-123 ITl !'. _7 .. .. . . . . ~ . . . , , , . . . ,
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Item 2, (Cont'd)
__

I | Extra p,e r
NamcP ate Data.lUnit Motor ACB Starter Cable Aux. Switch Not

No. H.P. itating Size Size Each Contactor (see,

Amps . ND'A ti . 0, N.C. Spe c. ) First Line Secona Line Thint LineAUG .

a I01 13.3 150 3 #4 - - C SHUTDOW'1 Pl*1P 2A DlS Cll_ VATVF
*

102 13.3 150 3 #4 - - C SilUTDOWN PUMP 2B DIScil. VALVE
1,

.101 13.3 150 3 #4 - - C SIIUTDold PUMP 2C D IS Cll . VALVE
~

_J02 1.33 30 1 #14 - - C _JJC1 DRYlEl,L 3. PRAY VALVE 2B

KO1 1.33 30 1 #14 - - C LPCI DRYWELL SPhAY VALVE 2D' '

K02 2.7 30 1 #14 - - C llPCI _TURBIN E STEAM SUPPLY VALVE<

, , _ LO1 2.7 30 1 #14 - - C llPCI STEAM SUPPLY LINE ISOL. VALVE

LO2 1 20 1 #14 - - C llPCI PUMP DISCl!. MIN. FLOW BYPASS VALVE TO TORUS
^

it01 1 20 1 #14 - - C llPCI PLRIP DISCli. MIN. FLOW BYPASS VALVE TO COND.ST.

- - C llPCI SYS. TEST BYPASS VAI.VE TO _COND. S TOR,AG EM02 10 100 1 #6
,

N01 2 30 1 #14 - - C llPCI PLR4P DISCil. TEST CilECK VALVE
_

NO2 5.3 50 2 #10 - - C llPCI Pl'M P DISCllARCE VALVE'

001 5.3 50 2 #10 - - C llPCI PUt1P DISCII ARG E ISOL VALVE

002 1 20 . #14 - - C' I!PC T PirMP SI'CTION FROM TORUS VAI.VE 2Aq
Pol 1 20 1 #14 - - C llPCI PUMP SUCTION FROM TORUS VALVE 2B

,

P02 1 20 1 #14 - - C llPCI PUMP SUCTION VALVE FROM COND. STOR ACE TA!N

Q01 - - - 250MCM - - M SUPPLY FROM 250 V. MN. BUS UNIT 3

70 - - - - D SPAREQO2 -
; _

C SPARE003 - 50 _1
- - -

,

9

lio t e : 'his Control Center to be split in two sections (A through I and J through Q) x
'

- Contractor to furnish Lugs (per EM-40275) on main bus for interconnecting' , . ,

~ two sections with rurchaser's 250 MCM cables (one/ polarity) {
%. ,
%.

h if FHO.!!CE: SAltGEST & LU!.M, ENGIKilhS, Cl!ICACO, ILL.
j General. Arrangenient Skotch 110. ES-75
), KEY nlAGRA!! SKETCll NO. ES-123 33 IE *. 2

... - . . . . . . . . . . . . . , , ,, ,,, ,. ,
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Item 3 - Two Distribution Centers (one for Unit 2 and One for Unit 3) as follows:
Extra R e ^'

'

Nameplate Data'Unit liotor ACB Sta rter Cable Aux. Switch ;;ot

No. H.P. Rating Size Size Each Contactor (see .

Amps. ND'A AWC N,0. I: .C . S pe c . ) First Line Su and Line ThirJ Line
_

A01 - 400 - 500MCM - - D,C 125 V. SUPPLY TO RESERVE BUS <!]

A02 - 300 - 250 MCM - - D,C 125 V. SUPPLY TO REACTOR BLDG, DIST. PNI., #2

A03 - - - - - -- K (FUTURE)

| ;\04 - - - - - - K (FUTURE)
'

E01 - 400 - 350 - - D,E,G 125 V. BATTE'tY TO MAIN BUS

i
-

.

$ _f02_ _151N _115 - _1/ 0 - - 3 _L2D10 S ET 10 BAIIERY

| 803 15KW 175 - 1/0 - - J #2 M.G. SET TO BATTERY

If

- 400 - - * - - D,G 125 V. SUPPLY TC RES. BUS #2Col

g CO2 - - - #10,6,2 - - F 125 V. MAIN DISTRIBUTION PANEL

0 D01 - - - - - - It !!ATTERV CllARGER CT: r. . it.
__

D02 - - - - - - _ ' . (IILANK), ,

Jh Foi - 400 - 500MCM - - D 125 V, RES. BUS TIE TO UNIT 3
_

'1 '00 - 250MCM - - D,C SUPPLY TO REACTOR BLDC. DISTR. P::L. #2E02 - J

E03 - - - #10,6,2 - - F 125 V. RES. DISTRIBUTION PANEL*

__

i
'
; .

$
e

4

=~ n
.D h
_h y

v.

s

IF FHt).UCE: SAllGEhT & LUl,DY, ENGINEEhS, CllICAGO, ILL.
Gener al Arrangement Sketch No. ES-75 ITot 3

.o Fl Y D iM;H UI SI:1. H'l i:0 ES-74 12 5 '! . D . C . Il i tilhorton P.omi #7 (Turb. Bl d y. . )
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PROPOSAi, PRICES FOR

A.C. AND D.C. DISTRIIWT!ON CENTERS

O,. .. -

COMMONWEAI.1 i CDJSON COMPANY

DRESDEN 'NI13 2 A:!D 3

Name of Bidder: CUTI2 R-H AMMER, Inc.
- (Insert all prices ;

1. FIRM PRICES FOR UNIT 2 in this colu-.S '

Firm prices, furnished f.o.b. points of shipment .
'for the complete equipment for Unit 2 covered by

Specification K-2225 subdivided as follows:.

A. Item 1 - One 250 Volt D.C. Turbine Bldg. Motor
Control Center ............................... $ 12,225100 ,

I.B. Item 2 - One 250 Volt D.C. Reactor Bldg. Motor
Control Center ............................... $ 17,319 00 !

C. Item 3 - C1 a 125 Volt D.C. Turbine Bldg. Distribution
Panel ........................................ $ 6,170.00 :

D. Item 4 - One 125 Volt D.C. Reactor Bldg. Dis tribution
Panel I $ 1,533.00 i

E. Item 5 - One 48/24 Volt D.C. D stribution Panel "A" ... $ 2 , 0 0 2 . 0 ()

F. Item 6 - One 48/24 Volt D.C. Dis tributi6n Panci "B" $ 2,002.00 ;...
,

G. Item 7 - One 120/240 Volt A.C. Instrument Bus .

'
Distribution Panel ........................... $ 3,102.00'

\
.

H. Item 8 - Cac 120/240 Volt A.C. Essential Service ,

Bus Distribution Panci $ 2,032.00.......................

I. Total Firm' Price - Items 1 to 8 inclusive $46,385 00. ...........

t

J. Amount to be added to the above price for freight
points of shipment to Dresden Nuclear Power Station.... $ Freight allowed

X. Total Firm Price (Items II and 1J above) for A.C. and
D.C. Distribution Centers for Unit 2 as specified, f.o.b.
cars Dresden Nuclear Power Station (excluding all
Illinois Taxes)......................................... $ 46,385 00

2. FIRM PRICES FOR UNIT 3
Firm prices, furnish-d f.o.b. cars points of shipment
for the complete equipment for Unit 3 covered by Speci-

' '

fication K-2225 subdivided as follows:

A. Item 1 - One 250 Volt D.C. Turbine Bldg. Motor
Control Center................................. $ 12,225.00

B. Item 2 - One 250 Volt D.C. Reactor Bldg. Motor
Control Center ................................ $ 17,319. 00

C. Item 3 - One 125 Volt D.C. Turbine Bldg.
D is t r ibu t io n Pa n e l . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 6,170.00

D. Item 4 - One 125 Volt D.C. Reactor Bldg.-
,

Distribution Panel ............................ $ 1,533.(10
.

E. Item 5 - One 48/24 Volt D.C. Dis tribution Panel "A" . . . . $ 2,002.00
F. Item 4 - One 48/24 Volt D.C. Dis tribution Panci "B" $ 2,002.00....

ch _

. ybTJ? ,

i-



Proposal Prices for ,;-2225
,

A.C. and D.C. Distribution Centers, Cont.

Dresden Units 2 and 3 -

'

name of Didde<= Ou==a- a^x:=a. :: = -O ' Insert all prices
- 8in this colu. MFIRM PRICES FOR UNIT 1, Cont.

G. Item 7 - One 120/240 Volt A.C. Instrument 'usd

Distribution Panel ........................... '$ 3,102.00

H. Item 8 - One 120/240 Volt A.C. Essential Service
2,032.00Bus Distribation Panel ....................... ,

I. Total Firm Price - Itemal to 8 inclusive $ 46,385.00 l
..............

1

J. Amount to be added to the above price for freight |
~

$ Freight allowed !points of shipment to Dresden Nuclear Power Station . . <

K. Total Firm Price (Items 21 and 2J above) for A.C.
and D.C. Distribution Centers for Unit 3 as specified, {

*

f.o.b. cars Dresden Nuclear Power Sta tion (excluding $ 46,385.00 |
all Illinois taxes) .............. .................... 1

'
3. TOTAL FIRM PRICE

Total firu price (Item IK and 2K) f o'r A . C . a nd D . C . . j
*

Distribution Centers for. Units.2.and.3 .................... $ 92,770.00

4. SPARE PARTS
Firm Unit Price for each recommended spare part.
(Itemize below recommended stock on' spare parts and '
firm unit price for cach. Price shall be firm up to
the date of delivery of the equipment covered Of Speci-

$ Not av&ilabicfication X-2225) .........................................
at this ti.T.e

t
,

/
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'

A.C. nd D.C. Dis tri~oution Centers , Cont. .

Dresden Units 2 and 3-

.

Name of Bidder

,s'

.

.

'
--

-

/
_ _ _ _ _ _ -- .. . .__ .

5. TAXES j
The Contractor shall not incit in his bid any amounts for ,

Illinois local or state retail _ es, occu'pation or use taxes.
-

Purchaser holds o Certificate of Resale, Illinois Regis tra tion
*

No. 6706: ord hereby certifics that the material specified in
this inquiry - Pucchase Order is for resale in the form of
Tangibic Personal Property or is to be used as component part
of Tangibic Personal Property subsequcncly to be sold. As a i
condition to final payment, the Contractor chs11 certify on
the invoice his actual. cost of the Tangibic ?crsonal Property |

incorpora ted in. the product transferred to General. Electric. ,

0" 6. ADDENDA
-

Bidder represents that this proposal incit provision for
,

the following addenda (Bidder shall insers enda Numbers
Addendus No. NCCO ,!and dates. If none included, so : ate) .. ..............

dated ;!

Addendum No. ,i

dated ;-
,

Adden'dum ,
. .

*

dated
"

..

7. BID DOCUMENTS e

Bidder shall be bound by and 'shall comply with the following Bid Documer tsi
A. This Proposal Form;

B. Specification K-2225 dated April 25, 1967 (including addenda referred to in
~

Paragraph 10 above, if any); - -

C. Purchaser's Generai Conditions (Form 207 GE; 6-1-65);

3. C:nditier.: of Ter;h;;; (rcr 1. 27g),

and conditions are not specific exceptions) set forth on Fa ed) Mry, ac
except as otherwise clearly stated in specific Exceptions (Bidder tens

teaded

Exceptions actsched hereto.

5 GPAdsW$,m
f o t a r I; N '*a k O W 5'< 1.

Slgnatupf of' Bidder

June 21, 1967
Date of Bid *

Revised for Purchase Order June 30, 10 0_p

n- = - - - - - . . . .- - yc , , ..- -- - - :. _---~ --.
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e

5--21-67
Revised for Furchas.

C;. Order aune 30, 1967

.

.

The Motor Control Contors offered in this propocal aro
Cutler-Fa:nmer Unitrol Class I, Typo 3, as doccribed
in the attached Motor Control Conter handbook I2-161.
The equipmont la in complete accordanco with Sar;cnt E.:
IAlndy Spocification K-2225 with only the following
oxceptions:

'

1 - Thoro are no concentrio knockouta in the
removable platos.

I
t

.

.

3 - The horizontal btIs bar would bo in the centor ofp
4 the top part of the coction as shown in Motor

Control Cantor Handbook publication IE-161, pagos
10 to 12, rather than in the front part of tho
sootion as called for in the specifications.

t

Orommetod pass through holes are provided next to OEch unit
no that wiring fror.1 rear half of coction can bo brought ,

through to the front connooted tominal boards.
.

Roar bua guards are providod at rear of vertical bus to
prevent accidental contact with vertical bus when working
in rear of section.

All distribution centors a 11 be designed to be capablo..

of withstanding carthquake forcos of 0.23 (horizontal) ,

without any effoot on operation.
.

e

af Youra very t:uly,

C UTIZOAM.'GR, Inc.
lJ(;\ ' t b --

u, ul M. . . . Dopo t/
~

District ' Sales Engincor
*_c_

>'6.

/169 z0
.-

-
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X-2225
*

PROPOSAL DATA FOR
A.C. AND D.C. DISTRI3UTION CENTERSp

( DRESDEN UNITS 2 AND 3
COMMONWEAL'"H EDISON COMPANY

' ' "n ~ * ^ '| f p T.,..n- en = =~* .

Name of Bidder' " ' " ' ' ~'"-

(Insert all data |,

1. DRAWINGS in these colu-.s) !

Time required after contract is awarded before {

drawings will be submitted for approval:

A. General Arrangement and Floor Plan Dimension*

Drawings................................(weeks) 14 weeks

B. Elevation and Section Drawings and Billa of

Material................................(wecka) 14 weeks

C. Wiring Diagrams......................'...(weeks) 16 weeks
2. .6 LIVERY ,

Delivery required:
!

(Unit 2).... September 1, 1967A. . .C. and D.C. Distribution Cenu 2

B. A.C. and D.C. Distribution Centers (Unit 3).... March 1, 1968

~

p ' B .dder shal1 state here whether the above delivery -
,

( dates can be met and, if not, what are the |
Unit-2 If order placed

b' y 7-1-67 we wouldcarliest possible delivery dates..................
submit

3. POINTS OF SHIPMENT. . .E_p,:, p,r,oyg, ,V,411 age,, , ,I,1,1, . , , ! wgs . 9-22-67 id ,

If rpproved by 10-c,- o? ;he
4 NET WEIGHT of assembled equipment: start shipment 11-3-07:0,

cc..plete shipment by 12-c
Item 1 - 250 V. D.C. Turb. Bldg. MCC. . . . . (1ba. 's 6'''7 50 0 l.os.
Item 2 - 250 V. D.C. Reactor Bldg. MCC...(ibs.) 15,3'JO lbs.

.

Item 3 - 125 V. D.C. Turb. Bldg. Distr.

Pnl.............................(1bs.) 4500 lbs.
Item 4 - 125 V. D.C. Reactor Bldg. Distr.

Pn1.............................(lbs.) 750 lbs.
.

Item 5 - 48/24 V. D.C. Distr. Pnl. "A"...(lbs.) 1500 lb s . i
'

Item 6 - 48/24 V. D.C. Dis tr. Pnl . "B". . . (lbs . ) 1500 lbs.
~

Item 7 - 120/240 V. A.C. Inarr. Distr. Pal. 750 lbs. i
~

................................(lba.) ;

Item 8 - 120/240 v. A.C. Ese. Service Pnl. - 1 --

................................(lbe.) 750 lbs. j
s

.l.

C
.

0i8
e

sa: c

--- - . _ .
_ _
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Proposal Data for K-2225
A.C. and D.C. Distribution Centers. Cont.
Dresden Units 2 and 3

C
Name o f Bidder: C UT E R- FME7.Rj_:.c .

(Insert all data ;

in these colurns'.t

5. OVERALL DIMENSIONS (1.xDxH):

Item 1 - 250 V. D. C. Turb . Bld g. MCC. . . . . . . . . . . . (in. ) 200 Inches.

Item 2 - 250 V. D.C. Reac tor Bldg. MCC. . . . . . . . . . (in. ) 340 n .

Item 3 - 125 V. D.C. Turb. Bldg. Dis tr. Pnl . . . . . (in. ) 120
- "

.

Item _ 4 - 125 V. D.C. Reac tor Bldg. Dis tr. Pnl. . . (in.) 20 "

Item 5 - 48/24 V.D.C. Distr. Pnl. "A".. ........(in.) 40 '' '

Item 6 - 48/24 v. D.C. Dis tr. Pal . "B". . . . .....(in.) 40 "

Item 7 - 120/240 v. A.C. Instr. Distr. Pnl......(in.) 20 "

Item 8 - 120/240 V. A , C. Es s . S e rvice Pnl . . . . . . . (in. ) 20 "

100 A Fr a | 225 A Fr m i W A Fm '

6. CIRCUIT BRZAKER DATA (Items 1
through 6): '

A. Manufacturer................... Westinghouse 'Jectinghouac 'destinghouse

B. Type........................... F JA- MA

C. Voltage rating..........(volts) 600 600 600
,

- ..

D. Interrupting ratings at 250
,

'

volts d-c...............(amps.) 10,000 10,000 10,000
,

E. Interrupting ratings at 12"
volts d-c...............(aups.) WILL SUPPLY AT A

LATER DATE
F. Short time ratings......(aeps.)

7. SWITCPGEAR DATA (Items 1 through 6): ! -

A. High potential test in factory on assembled switchgear for

6 0 s e c o n d s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (v o l t a ) 2500 volts

B. Temperature rise of bus or connections at full load,
. t

'

ab ov e ou t s id e ambi e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (C) 50 c .

I.

'C. Maximum mechanical stress 5ith short circuit current

!of 10,000 amperes: -

Braceci for
On ma in b u s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (lb / f c . ) 25000 a.T.ps. !

i

On b u s s u p p o r t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (1b s . ) _ ___

'

D. Type of bus supports....................................... Fiberglass |
~

... . ,

2- -

.

.g

t - I/ (J -) ZUw
_

-
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Proposal Data for K-2225
A.C. and D.C. Distribution Centers, Cont.
Dresden Units 2 and 3

C 'v' "' - "L ''- n #* ' ' ''''3''A
~~

--Name of Bidder: - --

(Insert all dato ,

S'JITCHCEAR DATA, Cont. in these colu- d
.

E. Type o f insulat ion on bus . . . . . . . . . . . . . . .
-

|.................. NONE '
!

. i'. Minimum clearance between buses: I
t

Conductor-to-conductor..........................,(in.) 2 inches I
-

Co n d u c t o r - t o - g' o u n d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ( i n . )r
1 inch j

i
G. Typ e and d e s c rip tion o f bu s j o in ts . . . . . . . . . . . . . . . . . . . . . . . Silve.r plated and-

,

bolted
|

H.Sizeofbus.............................................. 1/4" X 2" {
t

I. Materia.1 used for bus and connectionc........ler Copper bus |..... ..

Mfr. i Tyoe
i i

J. Indicating instruments...................... General Elec.C6. DB-18 !
:

. iK. Recording ground voltmetet.................. EG terline Angu3 A'd |
'

, L. Voltmeter, ametet and control switches.....
General Elec.Co. S3-1 !:. .

-

t
M. Undervoltage relays......................... General 12PJVll3A4*.,"

I.

N. Overvoltage relays.......................... Gene ral 12PJVilAE A"

*

0. Push buttons................................ Cu tle r-Hamme r T
!P . Te s t s w i t c h e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - Superios Elec. '----

I
Q. Indicating 1 amps............................ Cutler-Hammer ? !

Size 1 i Size 3 4 Se e 4 i Size 58. MAGNETIC CONTACTORS IN "

CONTROL CENTERS (Items 1 Cutler- Cu tle r- | Cu tler- | Cutler-
and 23: Hammer Emmer Hamme r i Hac.T.e r

"

A. Manufacturer.............. -

3
.

B. Type...................... 805 ' | 913 914 515'

C. Continuous rating..(amps.) 25 100 150 | 300 '

,

D. Interrupting rating at - i -

8

250 volta (d-c)....(amps.) 250 1000 1500 3000 '.

i
e .

b 3-

.
.

w
I
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Prciposal Data for K-2225
A.C. and D.C. Distribution Centers, Cent.

Dresded Unita 2 and 3

C Name o f Bidder: C W:'JER.- } ,:~ PT R, Tnt

(Insert all data in these columasS !

MACidTIC CONTACTORS IN CONTROI" gre, i | g(ze 3 [ gize c j gtze 5
'

CENTERS,' Cont. g
.

E. Momentary ra ting,. peak . . . . (amp s. ) 75 600 900 1 1800

240 IF. Coil voltage.............(volts) 240 240 240 ,

|.

'

G.' Coil current-closing.....(amps.) .043 .100 .125 .171

'H. Coil current-holding.. ..(amps.) .043 .100 .125 .171

1~

1. Dropout voltage..........(volts) 96 24 24 |
24

- 1G0 A Frame 1 225 A Frame
9. CIRCUIT BREAKER DATA (Items 7 and 6): ,

A. Manufacturer.................................... WestinghousqWestinghouse,e

|
|B. Type........................ y 32,

|

C. Voltage rating...........................(volts) 600 600 !
t

~
I

D. In'terrupting r sting at 240 volt a-c. . . . . . (amps.) 20,O00 25,000 |
i

h E. Short time rating........................(amps.') {
.

10. AUTOMATIC TRA:,SFER SWITCH (Items 7 and 8):
A. Manufacturer............,................................. ASCO -

B. Type...................................................... 907 ,

C. Catalog number..............................'.............. X907212
" " '

11. MISCELLAliEOUS EQUIPMENT .(Itc:ns 7 and 8) ,

A. Undervoltage re1ay.............................. General Elec. 121AVSE2A
.

" "B. A meter...............'.......................... 50-100131-
' LS .Y,-

C. Voltmeter....................................... a n. 50-16CO20z
?!

" "D . Am e t e r s w i t c h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Type AE-lo

E . C u r r e n t T r a n s f o rme r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631X29" "

12. MAIN A:iD RESERVE BREAKERS with short time selective
.

Item 1 I Item 3 ;em o

trip attachment da ta:
G.E.Co, G.E.co. G.E.Co.A. Manufac ref....... ............................

AK50 AK50 TFJB. Typ

C.Gr de W /...
... .... ...... ..................

/.
............(amps.) 800 400 225 A.. .... .....

h|r!f .n/a4cwc41.Y/ c.M 4
,

June 21, 1907- .noce t
Signature of Bidder Date of Bid

-4-'> Revised for Purchase Order Tune 30, 1967

i k,
r
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PUBI.ICATION NO. 8972

167

r

INSTRUCTION SHEET
For No. 789 Adjustable Thermal Overload Relay

DESCRIPTION OPERATION

This is an adjustabic type thermal overload relay. The relay is The essential operating parts of the No. S9 overload relay are
constructed having either one, two or three heater ecils. the heater coils, the thermal elements, the ratchet mechanism, the

Reset only, start with stop reset and three position selector tension spring and the control contacts.

switch with reset are the the general grc ips of operators. Each of
Unds normal conditions the contacts of the relay are closed. The

these gro2ps have relays constructed with connection terminals to
accommodate wiring for the starters with which they are intended spring is then under tension and tends to open the contacts but is

prevented from doing so by the ratchet mech.mism beir:g held by the
to be used. all y film betacen the outer and inner part of the thermal elements.

There is also a group of overload relays for certain applications
which are kncwn as the " compact type ". This group of relays is con- g gg
structed m only the one and two heater coil type. enough to melt the allov film, the inner part of the element rotatei

A long button type of overload relay is available in "Reret" or and relea.scs the ratchet mechanism to open the control contacts. The
" Start' Stop-Reset" In the normal position the long but'en has openmg of these contacts breaks the circuit to the coil of the con-
13/16' extension as compared with 13/32' extension on the standard tactor handling the power circuit, and the circuit is c pened. As soon
relay. as the power circuit is opened the alloy film cools art hardens. The

relry is then ready to be reset with the reset button.IIow to install heater coils:
-NCTE POSMON C# PCNTO TERMhAL.CF HEATUt COL THE R M AL

~

ELEMENT This overload relay s adjustable in four steps or mounting posi-

hl j ti ns as shown above. The tripping value of the current will increase
, O O"

g g when p.ogressing from mounting position A through mounting posi--

tion D in the approximate ratio of 1.00-1.03-1.06 1.09. Afount the

0
-,' .

coils in the position corresponding to the column in the starter heatery
,

[ coil publication table in which the motor ampere rating is found.O p s

b O

must be placed ." the same position around the thermal element.
/-

POSITION S C ST PCSTICN T
A B C D CW Ef*TED m

RENEWAL PARTS number. The part number of the relay can be determined by refering

COMPLETE RELAYS to these illustrations and the chart on page 3 and 4.
_,

Complete relays are offered as renewal parts. The relay part DETAIL PARTS
number may usually be found stamped on the top surface of Detail prts stich as heater cods, thermal elements, " start" opera-
the relay. Relays which do not have the part number stamping W", 3 position pilot switch operator and some terminal hardware
should be selected as described below* are avadable for repairs. Unit moldings and factory amembled corn-

The illustrations below and on page 2 are provided to aid in select- ponents are not available for repairs. Order a complete overload relay
ing and to identify relays which may not be stamped with a part if parta other than those listed on page 2 are required.

_

Combination of operators and Thermal Elements

iHEATER Coll 2 NEATER colLS 3 ME ATER coils

g g
~

% m A ge sg ge w-

e\ $% \e e% %de\4 t
~

) # These relays are not incended for protection ap,sinst short
"I circuit. Provision should be made to protect against shorth'

d [/// I4a circuit in accordance with the requirements of the National
#$ Electrical Code.

-
"^ "'C U T L E R-H A M M E R, Milwaukee, Wis.** " "

- - _ .___ _ _. g-[ .h
:
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. 8972. PuouCATION NO.
167

H '

%| .

H
To remove the thermal element assembly, (item 1), remove the
heater coil, item 2, and the screw, item 3. The thermal element as- J-

sembly is a precision built part and should not be bandled roughly E;p.,
g~iby grasping the tube shank with s pliers.

hk /'' I.

@ g Q ',r O '

[ Of*'= {g ' CL M 57p i 1
M t E W '#ue u- m y -

J% "o X D /0%N O g . _/
LG e g O

40 Amps Terminale 50 Amp. Terminale 100 Amp. Terminala 150 Amp. Terminets

NO. 789 OVERLOAD RELAY WITil OUTGOING TERMINALS ON TOP AND BOTTOM

0 F

p_ MV N/g '
cn w eb >-wp'e / g - 7e 1,N, 3

1.L M L

[_ |N%@ cyA
'q

2.
dtw

U\ ye g ):o
Nsm@u o ax

y Nh j ( J

40 An w Terminaa' 54 Ampw Terminals 100 Amp Terminale
__

,

NO. 789 OVERLOAD RELAY %ITII OUTGOING TERMINALS ON BOTTOM ONLY
-

RE' JEW AL P ARTS - 1s fees .ation Reg =Is.d - Psrts CAN';OT be sent promptly unlens vou include the FOLLOu ING with your order: Pt'BLICATION NO. 8972.
PART No.. DESCRIPTION, e ad esther the STARTER INDEX No. or the Serial Numace Stamped on the Controllee Name Plate.

_
AVAILABLE PARTS FOR NO. 789 OVERLOAD RELAY

'

Item No. Part Item No. Part
No. Deeripta of Part Req. Number No. Decrmten of Part Req. Number

1 Thermal ehment. . As Req. 10176H150 14 ILSCO Solderlens Lug. . .
As Req. 11-16942 Hester coil. . .......... .. As Req. Give No. on Tat 15 Heater coil mounting eerew. -. . . . . . . . ........ .
A. Reg. 80-1515

a Thermalele nent msg serow 642'm7/10' 16 Screw 1/4-20 x 5.11' long slotted hes.. As Req. 911-5445FZ
long rd. hd.. Am Req. 911-334 F1 17 I L3CO solderless lus . . . . . . . . . . . . . _ . . . . As Req. 10-1947

4 Clam p. . As Reg. 55-737 18 Start Button Operator (Standard But:ca) As Req. 4ib1837
5 Screw. . As Req. 11-1 2 Etar. Button operator (long Button) . . As Req. 41>-1837-2
6 Clam p. . As Req. 55-1146 19 Start Button Operator dtandard Button)
7 8ere w . . . . . . . . . . . . . . . . . . . .

As Eeq. 911-412Z 20 3 Position Pdot smach Operator. , As Req. 44-3480
As Iteq. 11-1393 (With side terminais snown dotted).. As Req. 49-l % 7

s Screw-M 32 a 3 < 8' i ng rd. hd... .
9 Screw-fl0-32 s 3 8' . og rd. hd .. As Req. 911-492% 21 Soioerlean lug 140 A ap ) Not abown.. As Req. Nk2M3

10 Screw-e8-32 s 5,32* lo y rd. hd.. As Req. 11-27 ''arew p6 -32 a 1-1/2 fong. As Req. 11-2533*

11 Haster c<d mtg. screw. . As Req. I l -4 R2-2 aver . , As Req. 49-1782
13 11ECO Mderless Lug . As Req. M-1511 )

NO. 789 OVERLOAD RELAY yg. g.S C_ O O\COMPACT TYPE WITII 40 AMP. [ f 8 -*', _ sA
SIDE TERMINALS '

: 1._
: .

w-e
L. : ,

Meh )e .j L. ;. 19 0
O b s1adtf

p $TANDAR0 '4
. e O

C) wWQg(,v M'O \suTTON LONG suTTom |
'

u f % Dotted Line I.'dmates i.

5'C vaer CJ Tripped Pssit>on

7A """ j f A9 s Start Button Operetas

['tc ['f g f0 OWMa iVFr CONTROL CIRCU

40|| qt; , g6b 6b 9 m
O byb O OW

p,E d upd m
1 3 T an nq ,

O Ow 2 2 dg -- gy .

o

fcN @te W '-a

{ - Norreally Normally Thermalg

d ""
3 N$" i 3 Poestmo Pdot Switch

Closed Operstar (Run-06 Aut.)

e

P AGE 2 C U T L E R-H A M M E R, Milw a u k e e, Wis. "ade i U.S. A.

. - .- - x
!



e

.

PUBLICATION NO. 0372

147
A

COMPLETE NO. 789 OVERLOAD RELAY WITll 44 AMP. TER\l!NALS

!
Contml Circuit Outcom i

Number of Operatore Compact Type Tennauus |
Item Hester Coils Norma:Iy ov.doad i Pan
n | Start 3.Pon te n Nonnally Open Relay Top Number

- Renee i S top Pdos LW Normally i with side and Dottom
1 | 2 3 Raset Reet Closed J I ernu r.als Bottom Only

_

26 . . V. .
27 .V.. -. ..

..... . . . V. . .. .. .V-.
. . . _ . ...V... . ...... . . _ _ . . . ..V... 10-130M-2.. .. . .. .V..

... . . .. . v. 10-1303

28 . V. . . . . . . . . ... . .V...
.. .. . .. . . . .

.J.. . .. . . .. 10-130& l1
29 ...V... .. .. ... ..V..

. ... . . .... ..V.. ...____.. ..... .. .

. . . V. . . . .. ...

10-14u7-2
. ... ... .

....V... . . . . .
..V... .. .

30 . . V. . ..... . . ..V..
.. V. . _ . .. .. ..V..

.. ._ . . .V.... 10-1308-12.

.. .. .. . .....___

31 _ V. . ._-.. .. .. . . ..

. V. . . _ V. . . . . . . V....
. .. . V... 10-1309. . . . . . . .

32 . . V. . ... . .. . .

..V... . .V., . . . .. .. .V.
. . 10-1808-2

. V_ .
.. . .

14-1799-4
33

37 .

. . V. .
. . .V...

_ .... .. ...V..
. .- V . .-_.. . . V. . . .. .. . . . V. . .

. . 10-1798

35 ...V..
... ... .. . . ..V.... V. .34

.__ ..
. _ _ _ - . . .

10-1310. V..
. V. . .

. .. . . . _ . . . . . .V.,. ..... . ... .. .. .

36 . V. . ... . .. . __ __

. V. . ... __ . . .. . ... .

_ V. . . 10 1308-438 . V. .
. .. ... . . . V. . ..

10-t401. ... . .. . ..V.... . _....

10-1303-3..V..

39
.. .

..V.. . . . V- . .
. . . . . ... ....

. ..V.....
. .V.. . . . .

. . . . _ . _ _ ....V...... . . 10-1308-13
.._ - . . ..

..

. V. , ... .. * . . _ _ _ . . . ...-V.. . . . . . _ . . .

10-140741
. . V. .

.. ... .. . . .. .. ...

....V.. . . . 10-130& l440 .

..V.. . .. . V. . . . . _ _ _ . . . ..V... . .. .. .....V.,.. .._

. J. . .____... 10-1309-242 V. . .V..
43

.

.V..
.. .

...V.,
. . . .. . . V. . ... .. . ... . . .. . .

.V... 10-1309-4 *. .. . ...V.. .

.V... . _ _ _ _44
... .

.V., . ..V... _ . . V....
. . .. .. ..__.... .

14-1409
45

. .

. V. . .. .. . . V. . . . V.... . _ . . . ... .. .. ....V... .. - 17-1798-2
..

to
..

10-1798-5
47

.. . ..V... . ... . V. . . _____. . . - _ . . . V. , .. .. . ...V.. . _ _ _ _ . .

10-1310-2
el

. . . . V. . .. . . ..V.. . . V. . V. .

49
. . V. . ... .. . ...V... ...V.,

. .. . ........ ... ....

. V. .. 10- 1310 -a *

50
. . V. . . . - _ _ . . .. ..V... . . v. .

... ... . ... ..

..V..__.
.

10 1801-2
.. . .. ..V.. . .. . ...V...

__ . .. ..._ _... ... _ _ .

51 . ... . ..

.V... .V..
. .. .... . ........ . . v. .

.. . .. . .V.... 10-1308-5
V. . ./..

.

54
... .. . . . . V. . .V.,.

. .. . ... . . ..V... . ..____ _ ._ . ...V..____...
. V. 10-l'103-6._ _ .

52 .. . ...... . .|.. . .. 10-:30S-15

55
... .. . . ..

..V...
. . ..V..

. .. .. . . . _ _ _ . . ...V.... .. ... .V. _ .. .__.... 10-1309-1653 _ . . . .

...V. ... .... ....... ..

. ....V.. .. ... 10-1794-3
. V. . .. ... . V.... 10-1300-3

56
.. . . ....

. V. . .
. . . ..V..._ ....... .. .. V..-... ..._...... .. ....

....V.. .

..V... 10-1310-3

.

..._V..

58
.. . . . . . . . . . V. .

. . .. .. ... V.... ......_ .

...V
... .. . . _ _ _ . 10-179W6

57
... . .

.... V... ... . . ... .......

.... ..

. . . - - - - .
..V... .. _... ..... ... ....V.. . . V. . ..

.... ..... . . . . . . . . . . .

..... V... . ...... 10-1801-3
..____..

.. ... .... ...........

. ..... . - V... ..... . ....... . .... . . .... . . . .. ... . ....... . .. . V. .

COMPLETS NO. 789 OVERLOAD RELAY WITII 50 AMP. TERMINALS

75 . V- . . ..

. . V. . . . . _ . . - .... .. . . . .. . J....
... .._.... ....V.,.. .. ......

10-1308-22
.V... .. . ....V. . . . . _ _ . . . 10 1308-21

76 . V. . .. . ......... _. ....V... . .....

10-1 2277 . _ V. . .. .. .. .. . . v. . ...... .. .V.,

. . ....V...
...... ....

....V... ..... ....

10-18n0

. ....V.. .. . ..

78 .V.. . . .. . ... . V. . .
____.V. . . ...V.... . ... .. ...... .... ....v... . ___. .

10-1308-7

. . . . ...... ..... 10-1802-4
79 ...V.. . . _ . . ..

..V....
.

...V., . ____... .... . .. . .... . .. . V....do .. .-V.. . . . v. .
..... . ..

.. . J.... .. . . ....

. . . . . . . .....V....
. ' . .

81 . ..V.,
....

10-1304-8
82 . ..V... ..V...

.. .... .

.. ... .. V.,.. . . _ . . . . . .. ...

....V...
. 10-130%-17

. .

. .. .. . .

83 . .. V. . .. _ V. . ..._ . ... .. .. ... ... ...V_.. . ...... .. .

10-13 % -4

87
.. _. ...V..

. .. ... . .. ..V.,
... . . . . V... ........ ..... _..... ... .. . . . v. ._.

10-1308-18
~64 . .. ..

SS . ..V...
.... . ... ... ..V.... v. ..

%6 . .. ... ... ..J.. . .... ..V...
........ . .. ........... ...._.__. . .V.. 10-1309-7 *. .. . V....

R8
...

...V...
. . .. . . .. . .V.. ...V...

............ ....V.,.. ........ 10-1802-2
...V...

. ._.....

. V. . . .

10-1310-4

90
.. ... V....

. ... .. .. . . ...V.,_ _ _ _ . . . ........V... ... .... . . . . . . . . . . . .. ... ...V..........
10-1802-6........... .

R9
.

.V.... .... ... .. .. . ... ..... .. . . V... 10-1310-7 *

91
... ... ..V...

.. . .. .... ... .. . ...V.. .

....V.. . . . ... ... ............ .....V... . . . . _ _ _ .

10-1;08 4
02

.... .. . . .-V.... . V. _. ._..
... ... ...V.,.... 10-uno-2

93
... ... . ...... ...V... . . V. .

.. ... ........ .....V... ......_ .. ............ ... ...._.

....V.... 10--1304-10
.._. V....

V. . . ...V...
... . ....... . ..._. .... V...._ ..............

.....___...... V....
... ... ... ...

. _. v....
. . . . . . . . . . .... V..... ............ ..... V.,..

........... 10-1304-19. ..... .......... .... v..... ........... .............

!@-1308-2094
.. .. .... .

...V... ...V... _........ .........

... V.... ........... ............. ........... .... V..... 10.-1309-6
........ .

95 .... .. .____. . ..V... .........

...V...
. ......

..V... ... ........ .... ...... ....V... .... ... 10-1802-396 . .. ... . . .v.<- .. . _.

.... V... . _..... ......... . .. V..... ............. ....V.... ... .__.. 10-1802-4
... .

97 V. . . _ .. ...

98
....... ......

. V. . ... ... ... _. ......V... ..... V..... ....... .... .............. ...._.... ...V... 10-1310-6
99

. .. .. .......

.V. .I. . V. . .V.. . . V. . .. 10-1800-3

COMPLETE NO. 739 OVERLOAD RELAY WITII 100 AMP. TERMINAIJ

115 ._. . ...V.. ..... .

... V... . ....... .. ....

..V.,._.
..V...

.. ......... ... ... .. .V.. In-1430.V... . .... ... . . ._.v.,. . ....

119
117

.. ._V... ._ ._..

..V... . ... ... .. .... .. . V. . 10-1430-3. .. . ... ... ...V...
. . _ _ . ............. . .... . . .V._.. 10-1430-2

100 .. ... V.... ....... . _..V...
........ . . ... . V....

. .V.... ............. . ... .

.V.... 10-1430-4118 . ..... . . . - . . . ... V... ...V.. . ..... ... ... . . . . . . . ..... .......

..... ....V..... 10-1430-8119 ..... ...V... ...... ..V... _.._.. ..... .. ..

....V...
.. . . ...

10-1430-4
121 . . . .. ..... . . V. .

. ...... . ... . . . . _ . . v. . . ..... ......

122 . ... . ... .. ...V.. ....V... . ... , . ...

_..V..
. ..V.... .... ... ... ....V..

. ......

10-1430-7
V...

. .. . .. ... . v. ,
.

....V.,.
. ......

10-1430-8
.V...

_ _ ......... __ _ _ . .

123 ...... . .V., . . .

. . V. . .. __ . . V. . .
. ............. ....... .. . .. V.. .. 10-1431

1 24 .. .. ..V... .___.. . .

.V. .v.. . .. . .. .. . . .V.... 10-1432
.. ..... . ..... . .. .V... 10.-1431-2

125 .. ....._ . .V... ...

.V., .V.. . . .. .. .... _V ... 10-1432-2129 .. ... ...V.. ___.. .

127 . _.._. ... V....
. .

. V... . .. .. . .V... .. ...... .. _. .. ___... .. V ... 10-1430-9 *.. .. ..

...V.. ... 10-1430-10123 . v. . ... ... ..... . . V. . . .... . . .. .. V. . ..

.V.. .. ...... . ._.V..
....V....___....

10-1430-1t
.... ..

129 . V. . ......... ... . .. . V. . . ....... ..

. V. , __ .... ... . . . . . . _ _ . 10-1431-3 *. V. , .

. .

130 . .... ...V... . . _ . _ _ _ . . ... ..

... V...
.

..V.... ........ _. ....V... ... .... 10-1431-4131 . . . . . ....._.. . V... .... .. ..

10-1431-5132
133

.... ... V.... . ._.._ . ...... ..V... . ... . ...v.. _ _ _ . . . ..... ..... ...V. . . .

10-1431-6
134

..... .

...V... . .... .... . ...V..
.... .. ..V.. ..... .. .... ._..V... . ....._.. ....V.. . . . . .. ..V...

_. 134 ...V. . ...._... . ... .. ._V..
. . . V. .

........ . ....V., . . 10-l431-7
135 ..V... ..... .. . ..... . . . . V. .

. . .
. < .._...

.v. . ... .. __ .V_.
. .. 10-1431-4.. . . ..V..
. _ 10-1431-9

139 .... ..

..V.... _ . . . . .
.V..._...

.. . . .V.. ....V..
.. -... p4**4 g

.. . .. .

.J.. . . .. 10-1432-4
1 17 _. . . V. . __ ...V.. . 10-1432-3 4

. . . V. . ...V..
" "

. .. . . V. . . . 10-1432-5
. ..

139 .. . .

_ V. , . . . v.
.V.. .V.. pa ..

. .._. ...V.. .. . ...... ..g..... . g. . - . .. .... . . V. . .. . 10-1432-4160

% [jffern ms a .- - - a. m. AmaI m

nS~

C U T L E R-H A M M E R, Milw a u k e e, W i s .g () , d. ^.-"2" u S ^-
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e

.8972 eenucATron no.
.

167

i

COMPLETE NO. 789 OVERLOAD RELAY WITH 150 AMP. TERMIN AL3
.

| Compact Type! Coneel Circuit Outgoins
| Number of Oxratore Teruanam

Partitem | !! cater Cons Normally Ovwload -

Nomba:Stars 3- Posi t.io n N 3rmany Open Relay TopN o. j-
, . Recet 9 top Pdot .W Norm 3y W th side and Nttomi

t q 3 3 | R,ees Reet Closed Terminais Nttom Only
,

152 L, . ...y..
. . . . . ..V...

. ... .. _. . v. , . .. . ._ . ....|.. . v. . . . 10-2323-2150 j. '...y... .. . . v. . .
___. .|. . v.... 1 & 2333-3 *151 . v. . .... . . ... . . V..... ...... . _ ._.... .. . . y. .

. . 10-2333-5
.V...

.... . .v... ... . .... . y_ ... ...._. . . ...... ..

.y.. .. 10-2333-6
.. ____. ....y. . ... . . . . .153 I.. .

..y..
.. . .y.. . ____... .

.. y._.. ..... .. .... .. ... . ..y... 10-2336-2 4. y. . . ..154 .

. v. .
. .. .

. v. , .... ...y.. . _ _ _ _ . .. .._ ..... . v. 10-2336-3155 ..

.y_.
_ _ _ _ .

...V., . ....

..v...
.._ 10-2336-4. v..156 . V. , .. . ..

..V.,
...

..v.. . . ___
10-2336-5157 . . v. . __._...

. y. .
159

..

...y..
.. . . .. . .

._y.. ...y...
. . . . . . . . . .v.. 10-2337-2 *153 . y. . . y. . .

. ... .

.V.,
.. .. . .... ... . . _ y_ . I C l37'3

161
.. . . V. .

...V...
. _ _ . _ .. . V. , . . y. . .. . .... ..._ .... . . V.....

. . y. . .. _ _ _ _ . .
10-2337-4INJ .

. v. . . .
IG 2333

162 .. .. . v. . .y_. _ ..

.___. v. . _
...V._____

. . . . ....

. . . . . _ _ _ ..V... ... 10-2333-4. ..

.. . .. .

10-2333-7163 ... . . v. . .v...
.___..V.,

.. .

. v. .
... . . . . .. . .y.. .

.y_. 10-2336
__

164 . . .y. . . .

.y.. .

. ____.. v. . . .. . . ' . .
. . v. . . . . | . .

165 . . v. . .. ..,.. . . v. . ..
.. . .

. . V. ... 10-2336 4
_ . __

_.

__{....; _. . .
_ . V. . ... __

10-2336-7IM .. . . _ . . v. . . . .i.._y.. _ _ _ . .

...v.. .. . ___.. .l. . v. . 10-233,
. . .

167 ..!. . . . . . .y.. . . . . . . . _y.,
168 .L........v.. ..|.....|...v...__

i , ,
_ _ . . ... . . .. . . 10-2337-5. v. .

,

*Teo beater oods mth three outg nns termina:s on the botum.

.

.

D-|g?p) %. ,

$~t 'if,o n , {?
. .

.B- '

1
0' f A,T. ./. 4 .-a E. f. s . I*

(.

e ;;t
~

e
,

.
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et:nucmON No.10459y
,

565

INSTRUCFION SHEET
- Bulletin 10250 Heavy Duty Oil Tight Control Units

RENEWAL PARTS -Information Required

Parts CANNOT be sent promptly unless you include the following with your order: PUBLICATION NO.10459, ITE51 NO., PART NO.,
DESCRIITION and QUAh flTY REQUIRED.
For items picturtd but not listed and itema not pictured or listed refer to the Cutler-Hammer Catalog.

ff N' hh9, 'M
(7) i -w 1 /,

.I
I l'a Wpp (yW.F.p 's 1 1 ; .=
dfT 5" .

/ 3 .w'

# h< t "t 9 t,y"g '('j,

- m3 IwFlush IIced Long Dutton Mushroorn IIcad % r: - r f
Iushbutton Operator Pushbutton Operatoe Pushbutton Operator W:/ Pushbutton eth

Jurr.bo Mushroom Cyhn,.ler Lock

Head Ogrator

h
k O hhPu h tten O stor

0 + m Q/& }| .S . V~'

$2| (fp '$.y.?f Q f (.C '

PLB ,

, nn < ~

K no b -Osera ted Ke y-Opera ted Roto-Push Coin -Oper a ted Lever Orvrated _.

Sewetor Setch Selector Setch Opra tor Se;;ctor Santch Selector Serch
Orm a tor Ope. a eor Operator Operator

Item No. Part hem I .S. Part
N o. Description Req. Number No. Deecription Req. Number

1 Letaming Nut (13/S' : 15/32' 55 Knob (Melan.ine-Includes itema
H;gh). I 15-476 50 and 51). I

2 Cask et . . . . 1 Iti-1548 Black 53-1317-13
3 Set Screw (No.10-32 x ' /4" Long) Red 53-1317-14

Hollow Hex 1 11-544 Green 53-1317-15
4 Wrench ( Al|en) for item . snot Yellow 53-1317-16

Shown). ...-- 1 24-3G73 Gray 55-1317-17
50 Set Screw (f6,12 x 1/4" Long Hol- Brown 53-1317-18

low Hex) . . . . I 11-2014 White 53-1317-19
51 Wrench (Allen) for item 50 (Not Blue 53-1317-20

Shown) . . _ . _ . I 24-4223 Orange 53-1317-21
52 Mushroom Head Button (Melamine

-Includes items 50 and 51). I
Black 53-1317
Red 53-1317-2 56 Lever (Melamine--Includes items
Ye: low 53-1317-3 50 and 51) . 1

Green 53-1317--I Black 21-5140
53 Mushroom Head Button : Alumi- Red 21-5140-2

num--Includes items 3 and 4). 1 G reen 24-5140-3
black 53-1317-5 Yellow 21-5140-1
Re<i 53-1317-6 G rav 24-5140-5
Lilow 53-1317-7 Brown 2 4 -511(Hi
Gr*n 53-1317-8 White 21-5140-7

54 Jumbo Mushroom Head Button B|ue 21-5140-8
( Aluminum-Includn items 3 M 3 Orange 21-5140-9g

"3'@.
and1) 1 ij

ffRed 53-1317-9 Q g

s' t 3 f' fBhck 53-1317-10
Yellow 53-1317-11 a

G reen 53-1317-12
*41440. MI512. 41517. 41527. a6-1535. ML542. Wl946. % 1752, 41843. 42193. %1925 %192t. . 6-2075. %2078, W2098. %2l35 %2136. %2153. %2177,

4 2334.
f.m

ld 'l/ PAGIC1C U T L E R-H A M M E R, M i l w a u k e e , W i s '.! b"ad" m

._ __ __ - - _
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kO459 PUI1LICATION NO.
565

(INSTRUCTION SHEET
Parts CANNOT be sent promptly unle-s you include the following with your order: PUllLICATION NO.10459, ITEM NO., PART NO.,
DESCRll' TION and QUANTirY REQUIRED.
For items pictured but not listed and items not pictured or listed refer to the Cutler-Hammer Catalog.

Webble Stick Attachment.e

- -

-
=>

Item Number Part
No. Description Itequired Number

8 Retaining Nut (18 s' x 23 /64* High). I 15-701

9 Retaimng Nut (1J j x f f * High). I 15-702

10 Spring Waaher., I Ifelt'09
11 Handle. 1 53-937

(I) 5 >@ @ @n =

s- M

W N}p,:s%+ @-
. 7s

-

w > m[
*

qgg@3 g yQ
_

$,
yq g-

Transformer Type Ind.cating Light- Fenistor Type Indaring Light. Full Voltage 'Iype Indicat:ng Light. Neon. Type Indicating Light.

@LM | j ]

|g
|q 9] ;y ~o

ly,s )9l

en .g* ~g-
~ (+~ - -

g g
g .

.,,

/ il @1 4, 8 @- The shallow lens as no longer avadable.

2) h' b The deep lens will be supphed in the future.
Resistcr Type PresTest Light. Transformer Type PresTest Light. Do not use the shadow lene with Item 24.

Item | N. Part Item N o. Part

No. | Description Re/d. No. No. Description Iteq'd. No.

12 Resistor 16 Retsining Nut (1!s' x 11/16'
I10 Volt (1000 Ohms). 1 57-926 High) . I 15-678
220 Volt (3000 Ohms). 1 57-926-2

17 Lamn. I
G 1 f51. OS-531

13 Mounting Screw
For Ilase Mounting. 2 11-1612 G.E./259. 2HM9
For One Hole Mounting. 2 11-1632 18 Lens (Glass) includes gasiet

Red. As 28-571

Lamb Volt T3 pe S-6
14 Green. Req'd. a8-571-2

1l Ambe . ;S-571-3(6 Watt,110 Volt). _ 1 28-81

h t .
*intt 2 *I . I , g

15 Ina-s (Plasti:)
'

4I
. y,,untin g Screw

i Red. 23-166 4 j (No 6--32 x - 1-9/16 * Long). 2 Il-ICAS4

| G reen .
As 08-16fr2 f/s Lockwasher. 2 16-1547

Amber. Req'd. 2S-166-3
,

illue. 2S-166-1 20 Retaining Nut (M' Hii;h). I 15 15
i

i Clear.. 28-166-5
I W hite. 23-166-6 22 Switch
| For Resistor Type PresTest. 1 F>-I CSI-2

,

'*"]. l 23 Terminal Screw for Item 22. 2 11-2S5-2
gt OS-592
G reen . As 23-592-2 24 Lamp (G.E. i44) . 1 2S-fa2
Amber. Req,d. 28-592-3
D!ue. 23-592-4 25 Terminal Lug. 3 50-2034
Clear. 2S-592-5
White. ' 28-502 4> 26 Terminal Screw. 3 911-403Z *

C U T L E R-H A M M E R, Milw a u k e e, Wis {;''d''"{ pP AG E 2
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PUBLICATION NO. 10459'

_

ses

INSTRUCTION SHEET
Parts C.sNNOT be sent promptly un!en you include the following with your order: PUl1LICATION NO.10459, ITE.1 NO.s PART NO.,\

- DESCRIPlION and QUANTITY REQUIRED.
For items pictured but not listed and items not pictured or listed refer to the Cutler-Hammer Catalog.

@nvOC ,@
,

, el /'<
v t

bl.

* N'

1 'a --
p _ . . _ _ . _ _ _ _

-

. _ _ _ _ _ ___a_ -a
ig

' ' '8 f,
'

Item No s'st t
- . A

N o. Descretwn of Part Req N o.

J d 29 Dual poten% meter groer from item 72). . 1

30 Coupiing . . . . I 2 % 2423

34 33 31 1 33 Knob (order from item 79) .
I 11-Iti4531 Set acrew #G-32 s 1,91ong
1

34 5ngie potentaurueter totdet f.cm . em 77) . I

h 37 Terminal plate . .
I 50 1901

I bj; T''r - b 38 Renastor and apsator combination:
i

,- i. 33 440 volta A-c. . I 2bl912%""*

F nF '- 550 volta A-c 1 25-1912 4
-k y Ih Re ator combnation:b-gb 100 vrAta A-c. I 25-i912
L d 223 voita A-c 1 25-1912-2*'

' " ' ' - #-+ Resistor:
i(i 440 volta A-c. 1 2F 1912-5

550 voita D-e ! 2F1912-6
Poten tiometere

The poten tiom eter n shown e teve are no longer 39 Lamp sG E. No. 4 5). . I 2 & 520
mariutartured Only rarts leed are evealet,le for re- 43 Lamp + G E. ? o.12) . . 1 20769
pairs. If parts oti.cr than thcae listed are needed 44 Ler* < G:ans):

4s Req 2 & 766c,rder potentrometers shown telow. W hite .
As Hey 2 %.6- 2i C! ear

@ 33 31 ! lhe. As 'teq 2W4-3H 72 73 2 74 75 76 A rnber . 4s Req. 207(4--4'

Gree.l . . As Req. 2&7f 4 5

/ Osl Red . As Req 2F 766- 6f
,, 5

45 Lamp T3 pe S-6:' .

a'
7

II i Vcita Watt,
,

' g%g' 'f
e

. -' .-. |
'' | 4-6 6 1 2 & 760

. t b-12 12 1 2 +-516
.

! I

. i 14 -17 13 1 2 % 761
0

. {ib-

Ind.y
.

15-23 24. 1 2 & 349I ),
' & M .3 i sp 32 - 39 40 I 2+-763

: 4& - 59 m. I 24-764mt ,1-

fo--74 75. 1 2F360g -- \ p
vrew sith lug . .

As Req W 2926c71
Potentiometers 72 Dual ror*nt.ometer (encapsulatedi :iloet not include

hM [h . 1 41-Itn6-2hn 2

2 5.m) c hms. I 41-l& 4-3
M (*w) ohrns 1 41-19.4-4
25 o'w) chms. 1 41-10'6--5

--

50 90 ohms . 1 41-If 9M
N ~ r . ,1

* f 6 loc k m aaher .
2 11-243773 Stountag screw

D *M 2 16-1547
,

74 Returuns nut. . . I 15-708-2
,

We 27 75 Hearstor i used wre b ams'e pot.-ritiometer) (connect to

{ termtma No.1 and No. 3) not shown 1 57-1443-10

' # 76 Mountarig screw (i6-32 750 long) . . 2 11-1632

77. Smaie tweentiometer (enesr*uimted) (does not include-
2 Ith1547f 6 loc a eanher . . . . . . .

' L' '
Con t Iu na Lene oh .s . I 41-1095-2

2M h*C' I 4I-IU90-3
(?ce Page 4) Opera tor

[~1Illuminered Transformer TyTe Pushbutton Cornplete [ g; 3

50 V>0 hms . . 1 41-lWF6
33 2 1 81 82 44 78 In6cating piate

Without legend 1 3(M460

,'m d Specify legend. . I 3>44r42
79 Kncb . . 1 53-1314

d whet met screw id6-32 250 long) . I 11-2014
80 Renator (not shown)

120 volta . 2 57-1791;

t
240 voita. . 2 $7-1791-2

,

-N 81 lamre :(
'

_p--
6 volta . I 2&tC72

12 valta 1 24-1025

Full Voltate and Revator Tme 24 vous . I 2 &lo2s

Illuminated Pusnbutton 24 volta 1 2 % I027
4 4 vol's 1 2& l o2s.

[ 120 or 240 volta . 2 +- I t rz9

k2 Irns seshna m aaher. . _ 16-l h7 G- 2

g) g4 ) } gry gg g7 ,2 O K nob souppbe<. with item R4) . 1

1 2 4- W4 5/s 44 Ilandle uncludee item 83)
''' ' 85 Common gate isuppued with item 87). I

d M Pre tion ast4:
I 2 rdeation 1 54-7172

M, { (.9 JI{. 3 pomtion 1 54-717'l, aj ~

l 4 p<estaan . 1 54-7174iT
.'4

e
|

h !! % Pe tion . . ... I M-717 5
i 1 83-1513
| Mecharamm unclodes item AS)

' ,' 8*ra
)y, -+ g j.

\ % ) ic

0'
e

Jovitxlr Operator N

P AC E .1C U T L E R-H A M M E R, Mi1w a u k e e, Wis." " ' " ' "

4 65._ [f/_ _. .
.
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'10459 runucmon no.
.
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,

INSTRUCTION SHEET

Parts CANNOT be unt promptly unicss you include the following with your order: PUBLICATION NO.10459, ITF31 NO., PART NO.
CATALOG NO., DESCRil'flON and QUANTITY REQUIRED.

For items pictured but not listed and items not pictured or Usted refer to the Cutler-IIammer Catalog.

7

bib <. A_.h . ,
#
Lt.,

*"; 77 h P 1 ceuct wek
Gy .-( jm '" gfconuct sinck 1 I r' (n. Muting Type)

' "* "$'jff""'*8 h..d b ;i
g

;L t: -.e
<N4 97 Ojalfs! J
_

't 55 7 6 65

Item Number Part
No. Description Required Number

5 'lerminal Lug (not supplied, furnishal with item 6 only)
6 Terminal Screw and Lug (Captive). 4 M}-2926
7 Atounting Screw (61/04" Long) . 2 11-1605

Lockwasher. 2 16-1547
Washer (Fiber) . . _ . .. 2 16-406

66 Centact Block iSelect From Table Below). Give The Catalog
Ordering No. For
Each Block Ordered. -

Se!ect A Contact Block That Agrees With The Block Being Renewed.
I

,

Catalog
Circuit Circuit Atounting Feature Factory Ordering
Symbol No.10250 No.10250T

g8 |I NC-1 NO One IIole ID028 1

2NO One IIole ID029 2oo o

c.lg c.lg 2NC One IIole ID030 3

INO One IIole 113585 53o

h INC One IIole 113 8S6 51

I NC-1 NO Base ID051 6go

h 2NO Base ID032 7

gig g.ls 2NC Base H3033 8

INO Base IDSS7 54o

cla 1NC Base H3888 52

fk 1 NC-1 NO One Hole +0verlap H3900 55

2NO One IIole A H3910 57

[g 1 NC-1 NO Base * Overlap H3911 56

8 | ID0122NO Base A 58o

('.n. so conmet. ca ua soma n.rm, is. se cont.ei. on...

h[l N [p ,d8LMk b}4|..k.u-
ioc. so cot.ct ca uw uma a.im. ts, ots.c so in.i v

.

PAGK4 C UT L E R-H A M M E R, Milw a u k e e, Wis. **d' i " 5 t
'i b b /h
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et:BI.1 CATION NO. 11273-
. ,

866

INSTRUCTION SHEET
For No. 912 - Normally Open Single Pole D-c Contactor

8 Hour Current Rating - 50 Aruperes Max.
(Actual Rating Depends on Blowout Used)

CARE Contact spring Pressure

Main Contacts The contact pressure spring, item 9, is made of stainless steel. It
Main contacts snould not be lubricated. Grease, dust or copper is designed for long life and wdl retain its operating characteristice

oxide have insulating qualities which mcreue the contact resistance under heavy service conditions. Should excessive contact tempera-
and result in unneressary heating. The contacts are normahy self- tures occur the spring may be checked as described below. It is only
cleaning. Dust and grease can be wiped oJ. A fine file should he used necessary to deck the initial contact pressure. The final contact
to remove excessive coppe" oxide, or to dress rough or pitted con. pressure may be checked only if equipped with r w contacts.
tacts. Care should be ts'.en to remove as little copper as necessary. The illastrations below,6gures 2 and 3, provid .he spring pressure

Renewalof Contans and Wear A1 range of values and the means of measuring. If the spring pressures
are measured and found to be within the v dues given, the contacttowance +A+ pr - smi= i= -iat-r u * me - a wria r -

Both contacts bould be renewed when am les than the values givec, the spring should be replaced.
worn so that the distance " A" with the
contactor i , the closed position as indi. Q- Sc!f. locking nut, item 8, is used to adjust spring pressure. Ih fore

cated in T ig. I becomes 1 inch, or be. g replacing any associated parta note the location of this nut with re-
fore clearance gsp measured at "C" in ] 1 spect to the flat-filed on the screw. This is a nominal gauge of initial

adjustment. As shipped from the factory the top of nut lines up withFigure 3 has decreased to Zero. (i the extent of this flat.
Faihre to renew the contacts at the

Fig.1 ADJUSTM ENTproper time may c use serious damage
to the contactor. These contactors are adjusted at the factory for normal conditions.

Silver faced contacts should be replxed as soon as the silver is If it is desired to change the voltage value at which the contactor
worn od. closes it can readily be done.

Magnetic Air Gap-Shunt contactors are shipped from the factory Turning adjusting screw, item 15, clockwise will decrease thia volt-
w"A a magnetic gap of 9/32" naninal. This is measured at "B" age value, while turning it counter-clockwise will increase it. After
in Figure 2 below. Adjustment of this gap is made with, item 15. making any adjustment be sure to lock the screw in position.

\

ts0VastE CONTACT Fim6(4 #E AD TMf F'#al CC= TACT PeESSU#f wwEg Tw(
CCMTAGTS JUST Pam7 af TMs$ pct 4 7.

,

iPelTlaL P#ESSupC Tnt Ccuracts MusT at age.

aTIE a uNsY
=aLNL

ao an
Tosa

/ 9
et wam m we Maart Cong

Teit to# sonracg of Twg 6 y wwf m Tm 3 TE S T il M A CE
? m- C Q as tac T. Q -_

'

i N $Pe=4 scaLC
M*

&d e
,

N:r i y
#% /

$P9ms $Caggca_; .,
"'

rQb ''#= 7'r %u'%'Pr'ML - * ^' " $5 m
'"

TME M0vasLE CowTaCT away / t ts S OZ
FROM I ns t Sv8 FACE. THf asEatumED PaAaLLEi TO Twtf *
Com TAC TS hsST sE CPfg TOP SWRFACE OF THE CONTACT
ente Tms TisT is Mact,

k I

O
O).-

Fig. 2 (Initsal Contact Preneure) Fig. 3 (Final Contact Pressure)

Contact Ilesting and Application of Silver Contacts Armature Lever and Magnet Core
Keep the surface of the magnet core, item 14, and the armature

Copper oxide forms very rapidly at excessive contact tip temper- jever, item 23, which come together when the contactor clo+s, cles.s
atures. If this condition occurs, ch'eck the remaining wear aHowance and free of dirt and od.
(see Fig. I and paragraph " Renewal of Contacts") and the current

with a drop or two of SAE N, tem 26, should belubricated ocenonally.The armature lever shaf t, iaarried by the contactor. If these are satisfactory, it is advisable to o.10 od. Lubricate moderat<y at pointcheck the contact pressures (see Figs. 2 and 3 and paragraph " Con-
tact Spring Pressure"). Copper contacts that are operated fairly where contacc lever pivots in the armature lever rem.
often withm their rating and wear a!!awance and with su!ficient Wipe off excess oil.
spring pressure seldom form oxide or require dressing.

The a e shicids items 19 and 20, should be replaced before they
Silver faced contacts are used where the contactor remains closed wear though, so the are wdl not touch the metal pole pieces, item IS.for long periods of time and is not subject to frequen;. operation,

(nominally eight hours or moref. Do not use sdver faced contacts t.n. The are shields can easily be raised Ior inspection or renewal of the'

less the contactor was so equipped originally. Silver faced contacts contact parts. Ilowever, be sure that they are lowered to their nor-"

should not be 61ed or dressed unless sharp projections, caused by mal position before the contactor is allowed to operate. If this is not
heavy arcing, extend beyond the contact surface. Such projections done, no blowout effect is obtained and the contacts wi!! wear very
abou!d be filed down to the surface only. rapidly. ,

* * " ^ - CUTLER- f} ukee, W i s$.lj b ^ * ''
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11273 punucarron no.
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bRENEWAL PARTS g

[degb.4 1

g . .
.

M ANe , yupa

'hf- 5{, I 4

w
( "; , i, | f g no rs; e><eu,e. .so.

,

g-- e G- e w-
-

33 .re shield s in r aised

. . .+44P 3
i

|| 6 j 22 pe.a.ea t-- '* r-e
.

y q h orer . tin g.

.g% < T1N.''ac 7 4Q ''b
e 23Db .\ f Tot.. , , w' ' f*

%- O&
Y V' L,

8 \
~

s. b . R 24,' s "

gyA r--

9 h4f- jx '

N; g
'

=[1 "
25-'

10 fg
g ,y) 2Bg

@ 15 14 13 12 2o.29:317

Note: Do not use mcre than two unit electrical in'erlocks on one contactor. (4 circuita). (See page 4 or 5).
It is recommended that not more than two N.C. electrical interlock circuits be used per contactor. '

RENEWAL PARTS -Information Required .

Parta CANNOT be sent promptly unless you include the FOLLOWING with your order: PUBLICATION NO.11273, ITEM NO., PART
NO., DESCRII"rION and the Number Stamped on the Contactor Moulded Dame.

Item No. Part Item No. Part
No. Description of Part Req. No. No. Description of Part Req. | No.

1 Blowout complete (includes itema 13 SIngnet frame. . I 17-6904
1S 19,20 and 21 1 62-474 14 Core. I 51-64

2 Bracket (used with blowout only) 1 79-5375-2 15 Adjusting screw. I 11-1812
A3 Arc guard (used with blowout only) . I 62-440 Nut. . . - ._ . - 1 915-803Z

I 911-5445Z 5/16' krkwasher. . I 916-1984 Contact screw. .
I 916-682Z 16 Spring. . - . I 69-23121/4 " lock washer. .

A5 Stationary contact 17 hioided base

* Silver faced .
I 23- '2SS For contactor with blowout. 1 81-7145Copper. _.

-. - .. I 23-1258 For contactor wi6hout blowout. I 81-7302
A6 3Iovable contact finger with con- IS Pole piece . 2 62-474-3

nector 19 Arc shield < 1 73-1194
With copper contact.. I 40-522-4 20 Are shield . I 73-1194-2

* With silver faced contact. 1 40-522 21 Protecting clip. . .--. _ .._ 1 23-3311-3
7 Contact post without contact 22 Bhwout coil (Give No. on Coil).. I

l-15/16 'long (Marked " low") . I 18-1395-2 23 Armature lever. I 21-4025-2
2' long . 1 18-1395 24 Spring gland. I 49-12fM-13

8 Self-loclung cup out. I 15-797 25 Washer. 1 4416-134
A9 Spring . . . I 69-95 26 Shaft . I 13-3239

410 Coil (Give No. on roil). t I/4 * hex nut. I 915-24Z
11 Epring Pal Nut . . . I 915-209'

For use without and with otY de- A30 Renewal eet of copper contacta
lay timing interlock. i 69-179 (include: items 4,5,6,8,9 and
Orange colored. For t.se with on 24). 1 6-169-3 -

delay tuning interlock . 69-2452 31 Poweverminal pressure lug . As Req. 50-1696-2
12 Spring pin. I 13-3166

.%., rua ,o.u, m.,,.,. u.a ar is. eo.sm,. ,.m.i. ae a r ,wo r.ooa.. % mar .6 Ufjf.s' tt,,a . ts. eomei
r

J[j j
m . u,..a.. t 4 eo.s.<i. ooi . .e eso.. 4 o 1,1 ar.

Aw. , om ..a is.,13, . 6. . 4. Ts. , oat.ir to d. .soes.a mu a.n..a o. su. io i oome,, io u . -
.

C U T L E R-H A M M E R, M 11 w a u k e e , Wis. 55 'd* * " 5 ^-PAGE 2
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PUBLICATION NO. 11273'

866
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[Y E- a -A l-- .\fechanical Interlock Adjustment
With contacts of one contactor just_

_ O O c touching, add or remove shims, item 43, so/_.a * that a rnir.imum of .188 inch are gap is
O n obtained on the other contactor,':2/' edGygQ -p[1 c

; s-:

Q Q q
9hm _

'

33 3

g/ > FN- ' ~~
^% cre . .

p = ,0 6
.

@
___

%
$ \ eo my%

I'' 88f
4

v - e q,

Blowout Latch Mechanical Interlocar

Part Item j Descriptionl No. | PartIt m | Description | Req. | Part Item | Description
| No. |I

No.
iRea. N o. No. : of Part | Req. I No.i I No. No. I of Part% | of Part

Blowout I.atch Mecha nical In t erlock Tie Bar
Bradet. . . ... . 1 79-7416 42 Stop . |2Blowout latch com- |

IS-71S35
43 Shim . . . . As req. S25-4536

}P} [< e Bar-
- acer I a9-273

plete (includes | 44 Lever includes bushing. I 244009
1 61-75items 35,37 and 3S) 1 52 S46 Bushing. I 20-919

37 Latch with spring 45 Pin. _ 1 13-1797-9
and bracket. 1 52-M5 46 Post with mounting plate. I 17a;914

38 Bracket 1 79-5641 47 Mechanical inter:ock com-
plete (includes items 42,
43,44, 45, and 46) . I 600211G34A

LOWER ELECTRICAL INTERLOCK MOUNTING AND OPERATING BAR
.

06 ! : 6 69.

Mfed$' A
3 g -- j \

,. N '\ ~ ~

O
~

C
a w, \ a..- a~n,

j, ht [*|9 d ! h .Y. !9! Om.4g ,e

767 t.mI Nh j

$)chbd N? "LF.3

i -:
t

: 6T !

b52QQ )
=

Double Unit Interlock Mountmg Single Unit Interlock Reversione Mounting

664 ,& G g8

1 c_i3
-- - . ,

dm d @yC# 691 C_----
| @ j- - - - c.

4' * d iC ! |

j* h1 .,

||n r- ,

h @ ', h i@ .l| _.fe_E t 2 F. T v
: o s. r_ g.

L o,w ,a..a v%
i , - -

qI
. s * i , ,,

J ' .,, ,p+*.. fl I ( 'r . 5 i ( 6;

De (,M5_* P'h i eF C db.
:y trr-: 1i i & -pp w,-Y rp- , n

C-- e -- _W -$ -- P' . - = .

-' q~ .__ w t '-'=Q^Q *Qe ' '
n 3 e i i \ a e

t 2 _ _'ss -u '--- '2 __u;

I
' e [ ommend th.s in-se atea a t>e stoc ked as reqmred.Off Delay Timmg On Detsy Timing [ [ :

ACat. No.10923H_2_6 AC_at_. No.1092} H24

Description of I artW ( j i
~

Iy 4' g No. Req l Part No.
_ _ _

Item No.
64 Operating lever .

k ]" [1 1 24-4024
,

65 Mounting screw 432 x .312 ILII sems screw. 2 11-1521
.

, I 1.-W, O8to ..lounting plate.
67 Mounticg and operator har for two unit electrical interlocks or one pneumatic timing interlock

wd one unit electrical interlock (includes items 64,65 and 66). I 10923IIll A
68 Mountii.; plate . . . . -.- 1 17-77M e

69 Mounting unit interlock operator for one unit electrical interlock or one pneumatic timing inter-
lock (includes items 64. 65 and 68) . IO9231117A

C U T L E R - H !L M M E H , M i l w a u k e e , Wis. "^"*3" " ' 'n U. S. A.

kbb b 3O} -
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* 11273 etr mATion no.
8%

FOR LOWER UNIT INTERLOCK MOUNTING
UNIT TYPE ELECTRICAL INTERLOCKS-RENEWAL PARTS-Information Required [

Parts C/ NNOT be sent promptly unless you include the FOLLOWING with y our order: POLICATION NO.1153, PART NO., DES-
SCRIPTION and either the Interlock Index No. or the Index or Order No. stamped on the Controller.

h[h19288

m '@)
-"

y' n' y esu _

u,i a-

l' +

3I
~l ,-- e#9

'A ' f /%
i / 2- QS ?. CP ' '@% Q87 87*o

s m nnat; - vp <

- W / Tr rei ijr .-. ' HL ; 90 75{e

4 TJu m%r r 89 g ug ,r

Front vie w of 1 N.O.
. ;p Contact Arrangerment" 1 Caremt Interlock

.g Top Vicer

2 Ciremt Interlock ~
/"Top View

' One Normally i

-

One Normally I One Normally
'ib en and | |I

{
%r m ad y |

Tao Normauy Tw o Nr.rmblvi

Open Unit 1 Ch1=e 1 Unit med Unat ' Open l'nat i Ched Umt'

Inter!ork } I n t e r t or k .n crloc k laterbd | In e r a ii
;

f, Req |
Part j No. Psrt No Part | No | PsrtNol'em I No P a rt
No P wa 1 No- , Req ! No Req No-t

N o. Description of Part Reo. No 4 g
'

! | I l - I n4')M i t'ontact rnountir,g . crew 2 | 11-1649 2 | 11-1649 4 I l - M49 4 11-164') = 4

j Unit inver hick complete uniiuden items i t ,%:i

e a7. %M. 91. and 92) I i IV'4231II A I 6 lO423 H 4 A l IO423 H 3 % I IW823}I2 % 1 Im2JII5 %#

4 21-2%92 j 4 ! TI_W2 4
' ' 2Js=d87 Star omrv contact . . . 2 i 23-2 % 2 2 . 2b 2 Ws2

[ ;' ' "3 2WI 2 21 - 2 W3
j M w stde cont act . . 1 i 23-2SJ3 1 | "3- WJ3 2 23-2*93W |

nr a plate mut supphe.i secarately) .| | | ;4 *

.0 | Sprmg ' not supphed aer aratec ) , ; , ,
,

'

} | )31 ihn erring i

&J-217669-2176 1
|

, '
. Pt ain 1 69 - 247 F t f 9-2 .76 1 i; 1 I 69-2046* ||1 0 ange i , | '

t
| i

{ Unit o.terlock base wah formed lever
92

1 I I 10-24 4 10 I 10- 2 t G 10* 1 PA- 2 4 G l(> 1 | 10- 2 4 %- l oi I I d- 2 4 G 10
,

r < mde .rerns h9 aro1 W
O3 { Add int erba k ciremt Lit .nclude, it ems f |

f

M. d7. % and 911 As Req : 10'J23 H 10 A ' As Req i lo923 H 10 % As Rey . 'm2 Gs 10 4 % s itel ' Im23 H 10 \ ' b Req : led 3 H 10 A
34 1 dene= 31 =et of contac+s f or one riremt i l,

i 1 i OlO !. 6-I ta 5 1 4-l M I fr l M 1 i 6-l M _

i i n t er h nr k , ,

AThe add an interlock cirewt i25 sacletee two operstang spnngs the orange sprms is for ue oniy when both etreusta are arranged for normany closed for one inter %ck.

The interbick 'ever is to be tent as pictured in. Doutile I' nit Interlek Mountina. Pm 3. t

HEN D " A" a to be made no that the normally open and normally comed intermcan just
pir k u p at 170 - .Ps0 maanetic amp on the Contactor measured at " B" (F ig J. Page 1)
HEND "H" a to be made so that the normally open and norma;1y cl<med intertocks can be
adpated for t he fodowms:

WF AR ALLOWANCE SPFCIFIC ATIONS TO INSURE PROPFR OPERATION OF:
NORM ALLY OPEN ELECTRICAL 1.NTERLOCKS

With the contactor in the chased i rragret acased) p<=ition, a map of 039 - 051 inch
mens . red at "C" :s required.

NORM ALLY CLOSED ELEC7h! CAL INTERLOCKS
With the Contactor in the norma:lv nan p.mition. a amp <.f 031 - 051 inch menwred at

"C" n regmred. In adition. the operatira roiler is not to touen t he interioca lever.

Al3C C AP SPFCIFICATION TO INST'RE PROPF R OPFR ATION OF: -

N.4 d- Q NORM ALLY OPEN F LECTRICAL INTERLOCK 5
/ s'"- '" C/ D Wah the Contactor in the rmrmaily open petion. ar. are gap of at least tN4 - 218 inch

i-7d 4hM{f-Y .# f measured at " F" is reqmred in additiun the operating roder is not to touch the interlock
|

. p. |3g( f s y- lever.
'

's l NORM 4LLY CLOSFD EI FCTRICAL INTEPLOC AS(' # [q b f With the Contactor in the chwied Imagnet ee6ed' omtion an are rap of IN4 - 214 inch ! Cr i ;

i ' /#" menwred at '' F " m regured.

'"g Adit *STMFNT INSTRUCTIONS FOR: i,

NORM ALLY OPEN A.ND CLOSED ELF ( TRICAL INTE RLOCKS .C
F,,}1 |,,

H- Eth the Conwror in the normally ot.en r m.tmn. carefuHv hend the end of the intermra
lever unmg two flat ruerd pbers. one to hrad and one to bend the lever end.

AD3USTMFNT OF
NORM ALLY CLOSED LATE OPENING ELECTRICAL INTERLOCK

W th t he Contartnr in the normaliv open omt on. a Wear AL=snce amp of U39 - 051i

inch tr,enwred at ' C" is required in alttan. t he operat mg roi.er is nsA t o t ouc h t he
inte' ex tr rer

I
J' I% .t h t he C miartor in t he ch oed d magnet sea:ed ; pm' m. an Are gap of 1

f, I |inevi ed .t ''F" :s rarmred
10 AD3 CST +eerme t. .c,e_a H.-.ee ieve, m . .

g g g )
-

:ever and retishten t he scre* * ,
,

RFPLACEMENT OF CONT ACTS
Retdare twemalh een and rmrrnaih cared e >ntaiis a ben one nf the enivre contact t.ps *

be, m orn s e as or i * wre (;ap ' C" has dimirm ed to 005

9 ( 7'"' '" ? ' ^ 7 >, M.C U T L E R-H A M M E R, Mi1w a u k e e, Wis.P^"' i
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PUBLIC ATION No. 11273.
,

866

RENEWAL PARTS -Inforrnation Required (Continued)
SIDE ELECTRICAL INTERLOCK MOUNTING AND OPERATING BAR

.-=_=;= = = - = _ - = _ = _ = = - = =

f,W&. . , $
.

Item No. Partmy
|g h 1 |( ) Electrical No. i Description of Part Req. N o.

D i j (% 0 | '"' erie <'^ai" *- "'
100 ' Interlock roller assembiv 'for' y '

Bend the interlock lever with right or lef t side)
~

.

l 29-2706_a .- - ;-,

Mounting sems screw es-32 x i4 17'":t- the contactor sealed so that gap
|

.

; 2 11-15219 ' C" on the electrical interlock 5 I G.* lon g ,

e her r ght or !101 n(shown on Lottom of previous dg j
page) is .039' .051" 102 | Unit intarlock mounting complete-.f

! <ini .udes items 100 and 101).
'

1 1092:llil2A'

t.fi siae Mounting Pxtured

FOR SIDE MOUNTING
UNIT TYPE ELECTRICAL INTERLOCKS

P<trts CANNOT be sent promptly unless s ou include the FOLLOWING with your order; PCIILICATION NO.11273, PART NO., DES-
CRil'I'!ON and either the Interlock Index No. or the Index or Order No. st.amped on the Controller.

10 8

A ) 108

@%)G
J- 4

AW@;b : wwm8 %gdemMj r m
- T WY. W ,(. - - .e 4!- .p

105% v 110 P3 e' - y ggy
/- - - M b,*

%~ w r .
,

--

Le,~ 109

2 C.rcuit Interlock Fron t view of 2 N.O. 1 Ciremt Interlock
Top V.ew Contact Arrangement Top View

| | One Normally ,

One Normally | One Normally Open and One i Two Normally
,

i Open Unit Closed Unit , Normally Closed i Open Unit
'Interlock Interlock Unit Interlock Interlock .i

i No.' Part I No.
Req. |N. Part No. j Part ' PartDescription of Part

I h o. Req. | No. i Req. I N o. Req. No.'

105 Contact mounting screw .. | 2 | 11-1649 | 2 | 11-1649 4 ! 11-1643 '
4 11-1649|

l
106 | Unit interlock complete (includes items 105,

'
i

-

|

107,108,111 and 112). .| 1 10923H6A 1 ;10923H9 A 1 |10923HS A 1 10923H'
107 Stationary contact. 2 23-2892 2 | 23-2892 I 4 | 23-2892 i 4 .' 23-Of 2
108 Movable contact. .

I 23-2S93 1 ' 23-2893 2 | 23-2S93 | 2
109 Spnmr plate (not supplied eparately) . | | 23-2893
110 Spnna < not suppbed deparately) .j i t

1 69-2476 i I 6%2476 I 69-2476 | 1 ' 6F2476111 Return spring (plain) . . '
;

112 Unit interlock base with straight lever (in- : i

cludes items 109 and 110) . I 10-24S5-il! ! , 10-24 R5-I li 1 i 14-2185-111 I 10-2455-11
| | |

1

| As |113 Add interlock circuit kit Uncludes items 105, i
i As ! As !Req. ' 10923H10A ! Heq. j

As ;| 107,108 and 111). i

10923H10A Req. 10923H10A , Req.10923H10A
114 i Renewal set of contacts (for onecircuit | | |

,

l interInck) 1 6-185 1 - 6-IS5 | 1 ; 6-IFU 1 6-185l

&The add so interlock cirewt lut indedte two return sonnas. The orange spring ta for use only when both caremts are arrag*J for normsJy closed for one unit interlock.
De two normany o eed arrangement is not to be used with the contactor. Discard *a orange spnng.

WEAR ALLOWANCF. SPFCIFIC ATIONS TO INST'RE PROPFR OPERATION OF:
NORNI ALLY OPEN ELECTRICAL INTERLOCKS

With t he Contactor in the d**d ' magnet nesied) P mu m. a g2p of OD - 051 inch
measured at 7" i 5,e Hot torn of t a ee 4) :s req.ored

NORNI ALLY CLOSED ELE CTRICAL INTERLOCKS
W;th the Contactor in the norma.h wn Poitmn a cap of OJ7 - 051 inch rocasured

at C'' :See Hot tom of page 4) is req.iired In aatmn. the operstma roller is not to touch

k SPFCIFICATION TO Inst'RE PROPF R OPERATION OF:
NOR%t ALLY OPEN ELFCTRICAL INTERLOCKS

With the contactor m the norma npen P=tmn, an are rap of at 6* ant 094 .4
rnenred at T":5ee Hortom of page 4) is reqmred in addition. the operatmg de
not to touch the meerlock lever e {

NORNI ALLY CI OSFD FI ECTRICAL INTERLOCKS r

Wit h t he ('ont actor in t he rkmed imagnet sea;co position. an are gap of .U94 - 215i inch
measured at "F" f ee Hntt om of pa re 4 m reqmred

,

ADJ t:Sl NI F NT I N ST Rt'CFION S FOR : 1

NORN14LLY OPEN AND CLOSED ELECT RICAL INTF RLOCKS
M ith the Contactor in the normally ot.en rottmn. carefWh twnd t he end of the intertook

! cree usmg t u o dat nmed t been. one ta hold and one to t+nd t he lever end.
REPLACENIFNT OF CONTACTS

Hoh ce all n<irmalv os ca and normaily cimed contarte w hen ar y of the ndver con:act
*tsps has morn smay cr before Gap "C" hs.n d.mmmhed to w5 ineb.

CUTLER-HAMMER, Milw a u k e e , Wis. r^" 5"a'SA
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4127T runucanoN NO.
866

OPERATING COILS [
\D.C

The coil numbers listed in the table at the right are for common d-c voltages on continuous y,,lts Part No-
duty applications. Coi!s for otl.er voltages or intermittent duty are to te ordered by specifying the -

coil numb. r sppearing on the coil together with the complete nameplate data on the controller.

5|,0 0-1519-3
_ __

UNIT TYPE ELECTRIC AL INTERLOCKS

Instructions for Renewal of, Changing or Adding Circuits

1. Assemble stationary contacts first. flefer to the sketches at Renew 11 of contact "A". - See Fig. 7. Indert the renew al contact
f or the desired "A" mto the area vacated by the old contact and at the samethe bottom of this sheet for positioning in assembi f

circuit arrangement. time comprc.w epring "II" until contact "A" can t e pu-hed in
ar.C the extruded mb "E" is wated in the sprmg -upport "C"

$PRING 3. Adding a Circuit to One Circuit Interlocks.
SU F PO R T "C" See Figure 4 a .d sketches at the botten. of this sheet.

\'

QQh[
/ The top two sketches below are of singir circuit interlocks. Singlej gg

/ circuit interhicks are supphed with the ad littanal spring "13" andm

MP / spring supports 'C", A circuit may be added to obtain any of the two*
.-

f j E X TR,UD E D circuit arrangements shown in the lower two sketches below.PA
NIS E

SPRING "8a A kit of parts is available for adding a circuit to single circuit
interlocks. This kit supplies one movable contact, two stationaryy;p 4
contacta and two springs. These springs are "F" indicated in the
top left haal sketch bebw. Only one of these springs is used. The

2. To Remove or Assernble Nfovable Contacts range spring may be discarded because 2 N. C. circuits in one inter-
I ek should not be used with this contactor.Removal of contact "A" - See Fig. 7. Remove contact "A"

by compressing spring "11" with contact "A", and at the same For renewal parte, application and installation see the proper
6me w hen spnng "II" is compre3 sed, remove the contact by contactor publication. Contactor publications can be ordered
pulling in an tutuard direction with a slight twist. from the nearest Cutler-IIammer District O$ce.

SINGLE CIRCUIT INTERLOCKS

'} NC' ?
ii %y

A M ''' *)g

b)

%. QY * "_""I
em -c> . .-

1% , , ,.,[

1_._ _ ISPRING "7 W:_; ;
%.e_ _

1 Normally Open 1 Normally Closed

DOUBLE CIRCUIT INTERLOCKS
n r, r.

, 'l

[::

D9QM w G a', 'd* NO(a Q4 MM Mgi.

cow.133. .. .. a: s )b w D. 4 v.v. 4 ~ 7, f
" N E =v " !, JC f

m-
.f=;.;.___ N Vn ?2; v'*s, ~ - -- y 4 .
s - erm.___.s

2 Normally Ope's 2 Norma 3v s!osed i Normally Open, es 1 Normally Closed

.

.

CUTLER-HAMMER, Milw a u k e e, W i s. "*'""8^P^ **
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INSTRUCTION SHEET
No. 673 Definite Time Armature Accelerating Contactor

@ti@@4DESCRIPTION u 'os s
FUNCTION

The function of this contactor is to short out steps of garmature resistance. One contactor will short out a Q
-

% %]]q ] [
'

maximum of two steps of resistance. The center bridg- " JD,rM' .eing contact is an interlock in the control circuit and \ - gd P/
gg

its timing is not adjustable. Q4 g i1 w

$?abT # '5^ ^='"'
n ,,

OPERATION Q@ @ _

@h'
' k[~ 1.-.] /,/ / }t g

'

{l
/ @As the main line contactor closes to start the motor u

with resistance in series with the motor armature, the i

No. 673 contactor coil, which is paralleled with a con- g '

21 l n / / x
^ Y i / "Idenser, is disconnected from the line. The conden.ser t ( M

immediately dwcharges through this cod to keep the fy )673 ~ @ i

[T--b | 8d TMQnumber I and number 2 contacts open for a de6mte U u

y d n- (ggfti ne depending upon their settings. Number I contact y'.,
operates fir =t to short out the Srst step of the resistor, v f n is

Qigincreasing the rate of acceleration. Number 2 contact g. w - - - - - - - y 3
then closes to short out another step of resistance to v.;> ;* i

connect the armature across-the-line. *| | gg

p'x i

The maximum total timing is about 4 seconds and =M
the number I contact must always be adjusted to chwe NDENSER
before the number 2 contact closes. Clo.34sr

ADJ USTM ENT TO DECREASE TIIE TIMING OF THE CONTACTS

The contactor is set at the factory for average operating condi. Face the contactor and:
tions. If it is necessary to chacre the adjustment, proceed as follows, 1-Turn the thumb screws in a slight amount (about H to M turn)

' remembering that contact number 1 must close before contact num- in the direction of the arrow, turning the screw for contact num-
ber 2 c!wes. The timir:g on each contact is independent of the setting ber 2 slightly less than the screw for contat number 1. The
on the other contact. -ontactor should be held with its armature closed (90ntacts open)

when this is done, with the contact fingers free to move. Turnir.g
the screws in this direction will force the contact 6ngers away
from the frame of the contactor.

TO INCREASE TIIE TIMING ON TIIE CONTACTS 2-Try the new setting, and if not satisfactory make further adjust-
ment.Face the contactor and:

1-Turn the thumb screws cut a shght ameunt fabout H to y turn) Irnp rtant: If it is necessary to replace the contacts, replace
against the direction of tne arrow, turning the scew for contact all I t, hem at the same time. When replacing thse contacts, place a
number 2 shghtly more than the screw fcr contact number 1. .I.3 G4 spar er between the outside levers and tbe ends of the Irame atA and then set the adjustable stationary contact bracket item 4
The armatures of the contactor should be held cloeed (contacts
open) when this is done. Turning the seren in this direction the contacts just touch. Ieck the trackets in this positpfn withs

the lacking screws. For th A should
be shghtly less than e /3.,e center contact the dimensionwdl allow the armatures to move closer to the frame of the con-

tactor, increasing the timing.
The above dimensions will provide the proper wear allowance on

2-Try the new settings and make further adjustments if necessary. the contacts which need not be adjusted durtng their normal life.

RENEWAi t-ARTS-Information Required
Parts CANNOT M sent pramptly unimi vou include the Fs ' . LOWING with your order: PUBLICATION NO.123%, ITEM NO., PART NO DESCRIP-

TlON and COMPLETE N AMEPLATE DATA ON Tile CONTROLLER.

Item No. | Part Item | N o. Part
No Desenption of Part Req. I N o. N o. | Decrwon of Part Req. N o.

I Cupwasher . . .I 2 1 4914-10 2o | Core plate. . 1 51-303
A2 Spnna . . .| 1 69.-348 21 1 P!ste . . 2 20-443

S;ee ve . 2 29-1541A3 Contact p. ate . .. .
| 1 21-3M5 22

| Spnng. . . 2 6 %1110Stationary contact brocact . . . . 2 - 21-577 A 23A4
Insuistor inot shown) used between item 4 and f I Cupw anher . , 2 916-MlZ24 *

Ae Reql 56-1934 25 i P ame . I 17-1145-2
l

item 9. .
.En.. 2 13-1027 26 i Condenser5

A6 | Snha . 2 6M45 | F or steel onnel or insulated panel
7 Thumb ocrew . . 2 11-592 115 volta . 42-143-6

42-143-58 Inkmgopnng.. I 64-592 i 230 volta . . .

6N43Spnng icenter p . . . . . . . . .

2 |

9 Contact base. . I 17-1149 A 27 !
| Arme.ure lever (For No.1 & 2. outact Snaers). . 2 4-2 M I10 Pase d when used). I 81- % 3 24

11 Insulator. . ... ., 1 56-M7 29 f Araiature lever icenter). 2 4-l ! M1

l' 4& 37612 Imolator hohen used) .6 1 WIlr4 A30 Contact 6nger w < connector. . 2

| Sonna. .
'

1 64-mo 31 ! Gude . . 1 i 5440613
1 | 61-41914 i hl wamber. . [ ! If>-1944 32 Interlock bar . . .

2 21-387-2 =' + 1 A 33 Stationary contact bracket . _ . .

| Cod iGive No on Cod). .
. 1 ,I and item 9. .

. As Req W 1938

A15
B auch te m aaher . . .j 2 InsWator inot nbown) used between item 3316

| Gmde . . . . . .
.. ..-.1- 17 Frame .i

'f A34 Renewal set of contacts (includen items 4. 24 j. I14

J
31 ) . . - 1 6-167--48pnns d'or No.1 & 2 centact Engers)., 2A19 ,

awe recommend that these itema be stocket. The quanuty to be stoczed udl depend up'on the total number in use. *

" ^ " 'C U T L E R-H A M M E R, Milw a u k e e , Wis.""'S^-
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INSTRUCTION SHEET
No. 538 Definite Time Armature Accelerating Contactor

DESCRIPTION g3 gg,, i nu i
'FI'NCTION n

The function of this contactor is to aiort out 5 tep, er 22

armature resistance. One contactor will shc 4 ott a
muimum of ta o veps of resmtsne - De cen* e bring- -

, 1

-

{'ing et ntact is an interlock in the control ciremt ana - wr p!*
its timing u. not adjuatable. THUMB THUMB

Yo M & S f ' $ U h 5"- Af CONTACTGqh_ _ V]
'

_ A
CC NTa r.T q v

} |OPE.RATICN . / C; @ne I
Gh |As L.e matn lir ' contactor closes to start the motor !:- tyj "with resistance in series with the n'otor armature, the / /,L

No. 53S contactor coil, w hich is paralleled with a con- hs |O ,f
f

- # j 538 / / d - (3 / d. /
On<er, is disconnected from the hne. .Le condenser r 4 M

\.5I)immediately decharges through this coil to keep the
,II . '' Q ]b

/
b k\number 1 and number ' contacts o en f ar a de6 nite *

7
Ury.Q')time depending upo7 their settings umber 1 contact 9 %

'operates first to short out the first 8tep of the renstcr, '
s

increasing the rate of acceleration. Number 2 contact 20

then chees to short cut ancther ste of resistance to 25 ,$ . ,
____ _ _ s

i

h 13 hconnect the armature acro s-the-bne'.
'

| M
23The maximum total timing u about 4 seconds and e a ~ . - - - - - - - - a_.I

the number 1 contact must ala sys be adjusted to close CONDENSER
Lefore the numher 2 contact clos . clo.34so

ADJ t'STM ENT TO DECREASE Tile TIS!!NG OF TIIE CONTACTS
The contactor is set at the factorv for average operating condi. Face the contactor and:

^ tions. If it is necessary to change the Adjustment. proceed as follons, 1-Turn the thumb screws in a slight amount (about 14 to ,1f turn)
~

# remembering that centact number 1 must close before contact r um- in the direction of the arrow, turning the screw for contact num-
ber 2 clo es. The timing on each contact is independent of the settmg ber 2 shghtly less than tbe screw for contact nuraber 1. Tha
on the other contact. contactor should be held with its armature closed (contacts open)

when this is done, with the contact Engers free to mov< Turning
the screws in this direction will force the contact Sr., yrs away

TO INCREASE Tile TIS 11NG ON TIIE CONTACTS from the frarne if the contactor.
, ,

2-Try the new settings and if not satisfactory make further adjust-
Face the contactor and: ment.

1-Turn the thumb screws out a slight amount (about M to Jf turn) Important: If it is necessary to replace the contacta, replace all
against the direction of the arrow, turning the screw for co itact of them at the same time. When replaemg these contacts place a
number 2 slightly more than the screw for contact number 1. 13/64'spacsr between the outside levers and the ends of the frame at
The armatures of the contactor should be held closed (contacts "A" and then set the adjustable stationary contact bracket, item 4.
open) when this is done. Turnmg the screws in this direction so the contacts just touch. Lock the brackets in this position with
will allow the armatures to move closer to the frame of the con. the locking screws. For the center contact the dimension "A" should
tr.ctor, mereasing the timmg. be slightly less than 7/32", but not equal to 13,64*

The above dimensions will provide the proper wear allowance on
2-Try the new settings and make further adjustmenta if necessary. the contacts which need not be adjusted durmg their normal hfe.

RENEWAL PARTS-Information Required
Parts CANNOT be =ent prompt!v utdeas von inc.|ude the FCLLOWING with your order: Pt'BLICATION NO.12394. ITEM NO., PART NO., DESCRIP.
TION and COMPLETE NAMEPLATE D4TA ON Ti!E CONTROLLER.

_

No. I PartItem | | N o. | Part Item ) | Req. J N o.No ] Descriptaon of Part | Rec. | No. N o. I Desenption of Part i
-

1 Cup =anter . 2 | 16-934-10 21 ' P:a'e . ..I 2 2t>-196-2
A2 N nns . . . 1 I 6N43 A 22 i Spr.ng . . 2 6%e,94

A3 t untact plate. . .. I I 21-34 *> 23 ; Cup maaher 4 1 % 34-11
A4 Noisonary contact bracket.. - 2 I 21-470 24 ' b ase i 17-1145.-2

Insu6stor t rwe snoen) used bete.en item 4 i i 25 ' CuNeneer . . I
and item 9. . As Heq. 56-1938 I i ') volt . . 42-14b4

230 voit . . . . . .

I tal43-55 Pin . . j 2 i 13-1027 i

A4 Sne ,s . . .I 2 | 6N45 { 55o vost ;bndang nretut used to provide only I
42-14b57 Thu mb = crew . .

-

1 | Il .W2 1 230 voita on condenaer).. .I
R Locking spnns . .! I

' 64 592 A 24 ; Spnna . . . I 6H43
, Armature lever (For No.1 & 2 contact 6nsers) . | 2 2 bi t wi-29 Contact tense. I ! 17-1141 .7

to Base . I *l-24s3 23 , Armature lever scenter). . 1 2bilM
i I L | A 29 6 Contact tineer with connector. . .| 2 21-47111 i nsula tor . . j .

1 54- Wi12 I nauistar. . I P }
' lo 1 G wde. |

1 54-nei

14 steel m asher . . . .. ,@, k.
- 31 t Gmde < For No I contact Sneer). .

.j 1 6142013 Sunns . . 1 j j 't2 | Intertork har # For No. I contact Snaert .
Als Cod tGive No. ot CoC.

. I
I 33 I-tertook tar r For No I and 2 contact Snger.) . I I 61-419

In Rakelite washer., ..I 2 , a

|1 4415-134 34 btat6or>srv contact bracket . ' ' 'l-3r7-2s'

^

17 Fra me . . ..f 1 | 17-1147 Insulator .not abown) used besmeen ite.n 34 | .

W193414 Guide . , ..' 1 - $4467 ed item 0 . ' As Req |'2 | F.M43 35
| Ilene* al set of contacta ttncludes items 4. 22 & 2%|

1 6-167-2AI9 Fonor. . ..' I I $1-303.'o Core piste. . i ,

awe recommend that these items be stocked. The quantity to be stocked 3-dl depend upon the total number in use.

"^C U T L E R-H A M M E R, Milw a u k e e, Wis." - " 2 ^-
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