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INTRODUCTION AND DESCRIPTION
1.1 Introduction

This manual contains instructions covering General Electric Hydraulic Control Units,
Part Nos. 237TE918G2 through G5. Each such unit functions within a hydraulic system to position
one locking-piston controi rod drive mechanism in a General Electric boiling water reactor. These
instructions consist of descriptive and ~verating information, replacement procedures, maintenance
and trouble-analysis procedures, and a parts list. These instructions are identically applicable to
Hvdraulic Control Units Part Nos. 237TES18G2 through C5, The specific differences in these
Groups (G) are noted in subsection 1.3, at the conclusion of this section,

This manual is prepared for use in conjuaction 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 instrurtions are contained in
the control rod drive system instruction manual referenced above.

1.2 Description and Operating Principles

The hydraulic control 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 difi crential 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 asso .aied drive mechanism in the event of a scrara signal.

All hydraulic risers in the control un’. are provided with manual shutoff valves which isolate
individual components for servicing during reactor operation. External electrical connections
from the reactor manual control sysiem are routed through t2rminals 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 shows 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 numb~~ by which that component is identi-
fied in Figure 1-1,

Figure 1-9, at the conclusion of this section, shows an over-all view of the | ‘draulic 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 VL
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Figure 1-1, '‘iping and Instrumentation Diagram—Hydraulic Control Unit
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1.2.1 Piping Assembly

The piping assembly (see Drawing 237E972 in Section VI) is comprised of the seven
hydraulic risers shown on Figure 1-9, the manifold, and the inlet and outlet scram valves
(126, 127).

Internal porting in the manifold (see D-awing 237E973 in Section VI) directs water between
the seven risers and the valves installed on the hydraulic 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 manifold as well as the drive mechanism fruom foreign matter in hydraulic system water.
These components, and the four pressure test connections (P1 through P4), are accessible
through individual threaded plugs in the outside wall of the manifold.

Figure 1-2 shows a hydraulic circuit diagram of the interior of the manifold, together
with the scram valves and hydraulic risers. The directional control valves si.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 manifold during the various modes, or functions, of control rod drive operation: insert,
withdraw, scram, and cooling when the drive is stationary at a latched position. Flow arrows
on Figure ! 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 Cooling Section

The cooling section of the hydraulic control unit 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 stationary position. Normal
flow from the cooling water riser to the drive-insert riser thrcugh check valve 138 is from
0.2 to 0.4 gpm at a pressure of appruximately 20 ;si above reactor pressure. When a drive
is in motion, pressure in the manifold to the drive-insert riser is higher than the cooling water
pressure and valve 138 shifts to .lose off the flow of cooling water.

1.2.3 Driving Section

1.2.3.1 Descnguon

The four solencid-operated (SO) directional control valves (120, 121, 122, 123) shown in
Figure 1-3 and on Drawing 112C2129 in Section VI, are mounted on a sub-plate installed on the
piping assembly manifold. These valves are energized by the electrical relay action of the
reactor manual control system to direct control pressures 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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Table 1-1, FLOW FUNCTIONS THROUGH PIPING ASSEMBLY RISERS

Riser

Contro! Rod Drive Fanctions and Flow Functions

Drive-Insert

Drive-Withdraw

Scram

Drive Stationary

Accumulator Charging

Water from CRD hydrauli

continuous regardless of CRD function,

¢ system accumulator charging header to scram accumulator water cylinder;

Drive-Withdraw

Discharge water from

Drive water from man-

Scram discharge »ater

CRD over-piston port to | ifold te CRD over-piston | from CRD over-piston No Fiow
manifold. port. port to manifold.
Water from CRD hy- Water from CRD hy-

Druve Water draulic system drive draulic system drive No Flow No Flow
water header to maai- water header to mani-
fold, fold.
Water frecm mo fold to ! Wacer from manifoid to

Exhaust Water CED hydraulic system ' CRD hydraulic system No Flow Nc Flow

exhaust water header.

exhaust water header.

Drive-Insert

Drive water frcm man-
ifold to CRD under-

Discharge water from
CRD under-piston port

Accumulator water from
manifold to CRD under

Cooling water from mani
fold to CRD under-pistoa

piston port. to manifold. piston port. port.
Water from CRD hy-
Soting Wt No Flow No Fiow No Flow S e o
fold.
Discharge water from
Scram Discharge No Flow No Flow manifold to CRD hy- No Flow

draulic system scram
discharge header.
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Figure 1-3. Manifold with Directional Conty»l Valves

By euergizing and opening two of the four valves simultaneously, the hydraulic system drive
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
drive piston. In this manner driving pressure is supplied through the hydraulic ceatrol unit to

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

which include integral speed control elements are connected to the manifold so thrc they always
pass flow to or irom the drive-insert rigser and the under-piston port in the control rod drive.

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

regulated by increasing or decreasing the flow to or from the under-piston area. The flow through

these valves (s approximately 4 gpm when the drive mechanism is being inserted at a normal speed

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

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 ~ir:ctional

l control valves are periodically subjected to scram pressure. One of these valves 23) connected

to the driving water riser can be opened by this higher pressure applied tv its yutlet po'ts. The

heck valve (137) installed in the manifold porting to valve 123 prevents significant water loss to

he drive water riser during scram. The cooling check valve 138 {iscussed in subjection p.

2, above, provides the identical function for the cooling water riser.

. s By
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b. The solenoid-operated scram pilot valves (117, 118) and the manual isolation valve
(116) in the air line to these valves,

e, The scram accumulator and associated valves and monitoring instrumentation.

The two scram pilot valves (117, 118) are directly connected to the reactor protection system
s0 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
to rapidly insert the associated control rod. The simultaneous opening of the outlet scram valve
permits water vented from the control rod drive to exhaust into the hvdraulic system scram discharge
header during a scram insertion. The accumulator monitoring instrumentation is interconnected
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 Vaives

During normal power station operation, each ot 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 “nergized, these pilot valves supply instrument air
to the Jiaphragm actuators of the inlet and outlet scram valves (126, 127). Upon initiation of scram,
both reactor protection system channels are de-energized and both pilot vaives open, venting air
pressure from the scram valves and permitting them to open. Figure 1-4 shos 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 £~ =22 insertion . -~1 rod drive associated with the hydraulic control unit.
De-energizing of eitler one ot .iot valves will not result in scram since control air
pressure will continue o be appliec 0 the inlet and outlet scram valves through the remaining
energized pilot valve.

Control air pressure is supplied to the pilot valves through an isolation valve (116) from
the hydraulic system scram vialve pilot air header. Valve 116 may be closed to isolate the pair

of scram pilot air valves for maintenance.

1.2.4.2 Inlet and Outlet Scram Valves

The inlet and outlet scram valves (126, 127) are held normally-closed by control air pressure
applied to their respective diaphragm actuators by the scram pilot valves (117, 113). They open by
internal spring pressure (approximately 700 pounds) upon the removal of control air pressure.

When opened, the inlet scram valve (126) opens the drive-insert riser to the scram accumu-
lator through porting in the manifold so that accumulator pressure is applied to the under-piston
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 'he manifold so that water vented from the
over-~piston port during the control rod drive scram insertion exhausts to lhe hydraulic ¢ystem
scram discharge header. Each of the valves starts to open within nominally 0. 11 second after

1-8 =5
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Figure 1-4. Functional Diagram—Scram Pilot Air Valves

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 scram 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 preload in the outlet scram valve is siightly greater than in the inlet scram
valve in order to produce a faster opening characteristic. Both valves are provided with soft
Teflon seats to minimize seat leakage.

1,2.4.3 Scram Accumulator and Instrumentation

The scram accumulator, consisting of the piston-type water accumulator (125) connected to
the Nz cylinder (128), serves as an independent source of energy to initiate scram insertion of the
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
Tef'on seals and a synthetic-rubber O-ring installed ia grooves aiound its outside wall.

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

1-9 *
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event of loss of pressure in the charging water header. The nitrogen cylinder (128), with a volume
of 1190 cubic inches, is initially precharged with gas from an external source through a connection

(P6) in the instrumentation block to approximately 9 318,

Initial charging of the accumulator with nitrogen is accomplished (when the reactor system
is not pressurized) by closing the isolation valve (113) in the charging riser, then opening the
s~4le valve (107) in the accumulator drain line to discharge any water from the top f the cylinder.
Nitrogen is then introduced to the gas cylinder (128) through the connection (P8) in the instrumenta-

tica block. Wher p essure in the gas side »f the accumulator reaches appr yximately 900 psig, the

4
needle valve (111) on he gas side is closed tight, the nitrogen source 1S removed, the connection
(P8) closed and sealed, and the gas-side needle valve (111) reopened. The valve (107) in the drain
i - is & ¢'sced ad the islation valve (1°3) reopened to apply water pressure at approximately
1500 i 7+, .. the charging riser to the water side of the accu wulator.
, angure that the accumulator is always capable of initiating yntrol rod drive scram,

.. .on‘i iously monitored for water and nitrogen leakage by components of the instrumentation

4 . :rb.y shown in Figures 1-7 and 1-8, and on Drawing 846D874 in Section VI. A float-type level:®

« tector {129), installed in the instrumentation block, activatesa 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

f valve (111). in addition to its function in charging the accumulator, permits the instruments

isolated and serviced during power-station operation.

SITION SWITCH AND
ACTUATOR, QUTLET
JAM VALVE (127)
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Figure 4-14. Exploded View—Scram Pilot Valve
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SECTION II

DESCRIPTION AND OPERATING PRINCIPLES

2-1 INTRODUCTION

2-2 The description and operating principles in this section are identically
applicable to HCUs part Nos. 761F500G1 thru G9. The common configuration of

these units is illustrated in Figure 2-1 which calls out the nomenclature of

significant compoaents and provides L' numbers 'here applicable. Drawing

No. 730E145 in Section VII is a piping and instrumentation diagram of the

HCU. Refer to drawing No. 761ES00 in Section \II for an assembly drawing of
the HCU. ——

2-3 Each HCU 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
sclenoid-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 HCU are provided with manual shutoff valves
which isolate individual components for servicing during reactor operation.
External cownections for ali 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 through the
electrical junction box installed above the wiring trough.
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2-5 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, 122, 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 PIPIN(G; 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 HYDRAULIZ 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
the manifold, and the CRD. A hydraulic circuit d:agram 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 througzh 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 Riser
105 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 §
Settle-Exhaust Water From CRD Under-Piston)

A7 -,
40U & JS?
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Tabie 2-1. HCU Hydraulic Circuit Components Shown On Figure 2-2 (Continued)

EP NO. COMPONENT
121 Directional Control Valve (Insert-Exhaust Water From
vRD 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 Qutlet Scram Valve
134 Filter Element (Drive Water)
135 Filter Element (Wate- To/From CRD Under-piston”Port)
136 Filter Element (Water From CRD Over-Piston Port)
{3 ¥ 4 Check Valve (Drive Water)
138 Check Valve (Cooling Water)
Pl Test Plug (Driving Pressure) (Integral W/FE 134)
P2 Test Plug (Exhaust Pressure)
P3 Test Plug (CRD Under-Piston Pressure) (Integral W/FE 135)
P4 Test "lug (CRD Ove--Piston Pressure)
PS zeit Piug (Scram Discharge Pressure) (Integral W>Check
alve 1'%}

(3]
'
&

"
\
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Table 2-2.

Flow Functions Through Risers

RISERS

CONTROL ROD DRIVE FUNCTIONS AND FLOW CONDITIONS

CRD INSERT

CRD WITHDRAW

SCRAM

CRD STATIONARY

Charging Water

Withdraw

Drive Water

Exhaust Water

Insert

Cooling Water

Scram Dis-
charge

Water from CRD hydraulic
continuously available re
after scram.

Water exhausted from CRD
over-piston port to
valve 127 body.

Water from CRDHS drive
water header to mani-
fold.

Water from manifold

to CRDHS exhaust water
header.

Drive water from valve

126 body to CRD under-
piston port.

No Flow

No Flow

gardless of CRD function.

r

Drive water

body to CRD over-position
port.

Water from CRDHS drive
wate ' header to manifold.

Water from manifold to
CRDHS exhaust watc.
header.

Discharge water from
CRD under-piston port to
valve 126 body.

No Flow

No Flow

“vom valve 127,

Scram discharge water
from CRD over-piston
port to valve 127
body.

No Flow

No Flow

Accumulator water
from valve 126 body
to CRD under-piston
port.

No INlow

Discharge water from
valve 127 body to
CRDHS scram discharge
header.

system accumulator charging header to scram water accumulator,
No flow except during and immediately

No Flow

No Flow

No Flow

Cooling water
from valve
126 body to
CRD under-
piston port.

Water from
CRDHS cooling
water header
to valve 126
body.

No Flow

469v6L -N19D
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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 manifeld 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
perting and associated components in the manifold to the outlet scram
valve (127) body and thence through the withdraw riser to the CRD.

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 outl*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 th.
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:ion, 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.

LoV ]
i
~
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2-13 Test plugs Pl through P4 in the manifold provide coanections 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 Pl and P3.

2-15 Cooling Water Riser. Cooling water is provided, from the CRDHS cooling
water header through the cooling ~ater riser, to cool the CRD internal seals
and bushings, and it is admitted through the inlet scram valve body to the in-
sert riser <t 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 &¢/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,
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 contro!l
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 (1l.4 2/min)
through valve 120 when the CRD is moving in the withdraw direction, and approxi-
mately 4 gpm (15. 1 2/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-
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 2/min) through
the valve and piping to the CRD will produce a local pressure drop of approxi-
mately 160 psi (11.25 Kg/cmz) (from PR+ 260 psi [PR+ 18.28 Kg/cmz] in the

CRDHS 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
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element in valve 120 should be tset so that a flow of 3 gpm will produce a
local pressure drop of 95 psi (6.68 Kg/cm?) (from PR+ 110 psi [PR+ 7.73
Kg/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 1is re-
quired except to compensate for changes in CRD internal piston seal leakage.

1. DIRECTIONAI
CONTROL VALVE
(121)

2. DIRECTIONAL
CONTROL VALVE

1-\'\

"JH— RIVE
WATER CHECK
VALVE (137)
4. PLUG-FILTER
136)
5. PLUG - FILTER
135) AND
TEST CONNEC-
TION (P3)
6. FLOW CONTROL
7. DIRECTIONAL
CONTR CL VALVE

A

Figure 2-3. Manifold anc Directional Control Valves

" ‘\
LY
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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
direct:unal 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 (1.7) 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 c~n*rol rod drive slightly mor= than one notch
(approximately 6 inches [15.2 em]) Valve 123 opens the drive water riser

to the insert riser so that driviag pressure from the CRDHS is applied to the
under-piston port of the CRD. ‘alve 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 tute 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 abcve in order to remcve the load from the
collet latch and cam it into the open position. Immediately following 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 scttling
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 dicectional
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 deenergized by
the release of a manual switch on the operators benchboard. The settling cir-
cuit, however, functions to energize 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.
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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
valves,

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 10505634 in Section VII. The initial opening of the outlet scram

valve connects the withdraw riser to the scram discharge riser s. 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-
operatea scram pilot valves (117, 118) or the dual solenoids on the 3-way re-
dundant scram pilot valve (139). When energized, the p.lot 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 ‘rom the scram valve actuators and permitting 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 reduce the probability of spurious scrams. the valve or valves are
pneumatically configured so that both solenoids m st be deenergized before con-
trol pressure is vented from the inlet and outlet scram valve actuators, with
the resulting CRD scram insertion. Deenergizing of either one of the valve
solenoids will not result in a scram since control pressure will continue to be
applied to thc scram valve actuators. Failure of electrical power to both valve
solenoids will prcduce a scram of the CRD.

rJ
|}

-
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ENERGIZED

RPS LOGIC - CHANNEL A

FROM SCRAM VALVE
PILOT AIR HEADER :E:::>*‘J

EXHAUST

17
! TO SCRAM

VALVES

RPS LOCIC - CHANNEL B
(126, 127)

118

DE-ENERGIZED

RPS LOGIC - CHANNEL A

FROM SCRAM VALVE
PILOT AIR HEADER ZZ:::>*"‘

EXHAUST

o FROM SCRAM

VALVES
(126, 127)

RPS LOGIC - CHANNEL B

118

Figure 2-4A, Scram Pilot Valves EP 117 § 118 (Functional Diagram)

ENERGIZED
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-RPS LOGIT - CHANNEL B
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VALVES
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(126, 127)

-
T0
EXHAUST

— £

Figure 2-4B. 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 supp'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 .pring preload in the outlet scram valve
(127) is slightly greater than in the :nlet scram valve (126). This permits
the outlet scram valve to open before the inlet scram valve opens in order to
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 accwrilator (refer tc 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 positicn 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.

Table 2-3. Functicn of Electrical Box

TEST SWITCH

POSITION OF SIGNAL TC
TEST SWITCHES FUNCTION OF CIRCUIT CONFIGURATION RDCS

A - NORM. Each valve solenoid ccnrected between 1

B - NORM. respective RPS channel and neutral bus.

CRD in normal standby mode.

A - TEST Both valve solenoids deenergized. CRD L
B - TEST in scram mode.

A~ SK 1, Valve solenoids connected between respective 0
B~ 5.8 1. RPS channel and select rod insert bus.

CRD in normal standby mode.

(2]
[—
W
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1. ACTUATOR
POSITION
SWITCH-
JUTLET
SCRAM VLV.
(127
ACTUATOR
4. POSITION
SWITCH-
INLET
SCRAM VLV.
(126)

ro

(7]

2-31 Both scram valves are basically similar globe valves; however, the out-
let valve has a slightly higher pressure tting. Both valves have soft
seats to minimize seat leakage.

2-32 SCRAM ACCUMUI accumulator consists of the piston-type
)ater accumulator (125) | r by a volume of nitrogen contained in the
N, 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

sealed against leakage past the barrier by 0O-rings installed in grooves around

its outside wall. The purpose of the accumulator assembly is to provide a

local source of ic energy in the event that reactor pressure is low and/
l1s or is depleted momentarily in a general scram.

SR
™
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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 area
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 ‘s normal. If the reactor ressure
should e«ceed the accumulator or charging water pressure, the check valve in
the insert port of the CRD shifts, admitting re.ctor pressure to the under-
piston area of the CRD Reactor pressure then furnishes the force required to
complete the scram stroke .,

2.34 When 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 biock 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 pasi the accumulator piston and collects in the instrumentation

b ock. The instrumenta -on block is installed below the accumulator in such a
meaner that it will rec':.ve all water leaking past the piston.

2-37 The a. 'mulator N, cylinder is initially prechurged with nitrogen from
an external source through connertion P6 in the instrumentation block. Once
precharged, further charging is not required unless low nitrogen pressure is
indicated by the pressure indicator (131) on the instrumentation block.

2.38 ACCUMULATOR INSTRUMENTATION. The accumulator instrumentation is mounted
on the instrumentation block helow the scram accumulator as shown in Figures

2-6 and 2-7. The pressure switch (130) and liquid level switch (i29)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-
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 =larm of low pressure of er leakage.
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1. PRESSURE INDICATOR (131)
2. PRESSURE SWITCH (130

3. Ny CHARGING CONNECTION (P6

Figure 2-6. Accumulator Instrumentation (Front View)

l. LIQUID LEVEL SWITCH (129)
2. CARTRIDGE VALVLE (111
3. RUPTURE UNIT (132
4, INSTRUMENTATION BLOCK

7 1
Z-10
4
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2-39 The rupture unit (132) installed in the outside wall cf the instrumen-
tation block proviaes over-pressure protection for the accumulator and instru-
mentation. It contains a rupture disc which will burst to relieve pressure at
1900 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-
strumgntation block, which has a scale range of 0 to 2500 psig (0 to 175.75
Kg/cm*).
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CONNECTOR
CAP SCREW

NUT

SET SCREW

LOWER HOUSING

STEM

DRIVE SCREW

SERIAL TLATE
CONNECTOR

SCREW, SWITCH ADJ.
NUT, SWITCH ADJ. SCREW
SCREW

3

LOCKWASHER
INDICATOR PLATE
PACKING FOLLOWER
PACKING SET
SCREW

MOUNTING PLATE
WASHER, PACKING
STUD, BODY
LOCKWASHER
BONNET
RETAINING RING
VALVE BODY

Typical Scram Valve (Cutaway View)
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CAUTION
P1LOT HEAD : DO NOT EXCEED 100
SUBASSEMBLY INCH-POUNDS TORQUE
IN TIGHTENING THIS
NUT
PILOT BODY
CAP SCREW
BODY PASSAGE PILOT BODY
— CAP SCREW
VALVE BODY
BONNET PILOT BODY

BODY PASSAGE
GASKETS

BONNET CAP SCRI-:!-I-"’D

BODY PASSAGE
PRESSURE DIAPHRAGM _—

| | V /GASKET
7, VALVE BODY
WITH BLEED HOLE WIRE » ) BONNET
/. BONNET CAP
= @ { SCREW
EXHAUST DIAPHRAGM ‘
HOLE WIRE

VALVE BODY
WITHOUT BLEED

Figure 5-15. Scram Pilot Valve (117, 118) - Exploded View)
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SARGENT & LUNDY

INCORPORATED
JOB 3447 ENGINEERS SPECIFICATION K-2204
1589 s December 16, 1966

1.
2.

3.

un

Revised for Purchase Order
January 21, 1967

SPECIFICATION FOR
INDOOR MOTOR CONTROL CENTERS
FOR 440 VOLT AUXIL1ARIES

i

PURCHASER: GENERAL ELECTRIC COMPANY.

NAME OF PROJECT: DRESDEN UNITS 2 AND 3.

OWNER: COMMONWEALTH EDISON COMPANY.

. LOCATION OF PROJECT

Dresden Nuclear Power Station is located in Grundy County, Illinois, about

47 air miles southwest of Chicago, just west of the confluence of the Ues Plaices
and Kankakee rivers and south of and adjacent to the Dresden Heights Lock and

Dam on the Illinois River.

. RAILROAD FACILITIES

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

. SCOPE OF WORK .

A. Furnish and deliver f.o.b. cars Dresden Nuclear Power Station, consigned to
General Electric Company, c¢/o United Engineers and Comstructors, Inc., the
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 Contrcl 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 Ceater  29-2
8
9

Item Reactor Building Motor Control Center 27-3
Iteu. Reactor Building Motor Control Center 28-1A
Item 10 Reactor Building Motor Contrcl Center  28-1B
Item 11 Reactor Building Motor Control Center 29-1
Item 12 Crib House Motor Control Center 26-2

Item 13 Crib House Motor Cortrol 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 Ceanter 27-5
-1-
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@ B. Furnish and deliver f.o.b. cars, Dresden Nuclear Power Station, consigned
to General Electric Company, ¢/o United Engineers and Constructors, Inc.,
twelve (12) Indoor Motor Control Centers for 480 Veolt a-c¢ service which

will essentially duplicate the scope of
except omit Items 3A and-13 .through 16,

7. DEFINITIONS

Item 17
Item 18
Item 19
Item 20
Item 21
Item 22
Item 23
Item 24
Item 25
Item 26
Item 27
Item 28

Turbine
Turbine
Turbine
Turbine
Turbine
Turbine
Turbine
Reactor
Reactor
Reactor

Reactor

puilding
Building
Building
Building
Building
Building
Building
Building
Building
Building
Building

Crib House Motor

Motor
Motor
Motor
Motor
Motor
Motor
Motor
Motor
Motor
Moter

Motor

Contro.

Control
Control
Control
Control
Control
Control
Control
Control
Control
Contrbl

Control

C:nter

the Unit 2 equipment listed above,
as follows:

Center
Center
Center
Center
Center
Center
Center
Center
Center
Center
Center

36-2

35+~1
35-2
36-1
37-1
38-2
38-3
39-2
37-3
38-1A
38-1B
39-1

Wherever the word "Contractor" appears in the Bid Documents it shall be con-
strued to mean "Vendor".

SUPPLEMENTS

Attached hereto and forming a part hereof:

ES-40, Rev. B (1-18-67) -

3

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

B. STD-EC-141 =~ Typizal Wiring Diagram for A.C. Combination 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 Bloch (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). N

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

' EH-AOZi& - Insulated Connectors (dated 6-30+64) .

DRAWING. (CONSULTING ENGINEERS')

The following drawing by the Consulting Engineers forms a part hereof:
Station Key Diagram of Auxiliaries - Unit 2.

\:;  }LQ&Q

i
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10. INFORMATION REQUIRED FROM CONTRACTOR

A.

After award, Contractor shall submit 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
» letter Sepias Prints
Sargent & Lundy, Inc. 3 2 4
Mr. D. McDaniel (G.E. Co.-APED) 1 1 |
EUSD-Chicago 1 - 1

. If the drawings are returned "Approved Except as Noted", Contractor shall

revise the drawings in accoraance with the markings and comments and then
resubmit seven (7) prints and two (2) sepias for approval.

After drawings have been full' approved, Contractor shall send cthe following
to the Consulting Engineers:

a. Sixteen (16) orints and three (3) sepias of all drawings, marked "Certified
for Construction".

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

<. Reverse rezding negatives of wiring and schematic diagrams. Diagrams
shall be 26" x 36" overall.

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 Reports.

11. GENERAL SPECIFICATTOMS

A‘

The Motor Contre. .«nters included in this Specification will centrol 440-
volt, 60-cy:le, a-c auxiliaries in a power statiom.

Wherever. the Specification and the listed standards refer to 440 volcs
the operating v.ltage shall be considered as 480 volts.

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

Moter Control Centers shall have ample front compartment 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. =

Motor Control Centers shall havs holes for mounting Purchiser's cable rack
on top of the assembly., 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.

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

Insulation shall be minimum hygroscopic.

-

b}
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. A pilor light, fed from a sep:rate control transforxer, shall be provided
on each center to indicate an energized bus.

. I order to determine the ext:.c of the field imstallation, Bidder shall
list all items which will be shipped separately. - It is understood that itexs
not- so listed in -the Summary of Proposal will be shipped completely assembled

' and wired.

All Motor Control Centers shall be designed to be capable of withstanding
earthquake forces of 0.2g (horizontal) without any effect on operation.
Bidder shall state in his proposal that this requirement can be met.

Name plate data shown is preliminary.

Each compartment shall be completely wired with power and control leads
connected to terminal boards located on the respective units, per NEMA Type
B construction for mots. control centers. Control circuits, and 480 volt
power circuits, shzil.be on separate terminal blecks.

EXCEPTIONS TO FORM 18217-E

A.

G-

H.

Purchaser's Cable:

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

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

. The cdmpression type lugs for Purchaser's control cables, which are called
for in Paragraph 14E of Form 1817-E, shall be omitted. [Lugs shall be
furnished in accordance with Commonwealth Edison Company Standard EM-40275.

€. All points where lugs are to be bolted to bus shall be silver plated.

Name plates shall be lamicoid, black letters on a white background. A naze
plate list will be furnished later.

. Acceptance tests, when made by Purchaser, will be in accordance with latest

issue of ASA Standards.

Control wiring by Contracter shall be #14 AWG stranded wire and shall con-
form to Commonwealth Edison Company Specifications C-2325 and EM-30105.

The exterior of the motor control centers shall be painted with Con:t;ttcr's
standard primer and finish coats except the color of the finish coat shall
@atch ASA color No. 61 (light gray) for indoor service.

. Remiovable barriers shall be provided over the vertical <30 volt bus in the

rear compartments.

The back of e2~h vertical group of compartments shall have a hinged cover
plate eq ¢ith captive. knurled head screws which are large enough to
be loosene the fingers.

Operating coils on magnetic starters and auxiliary relays shall t=s rated for
continuous duty at 120 volts, 60-cycles. .

. -4.
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I. To Paragraph 4 C add: "P-ovision for locking the unit in thie 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 motor current”
in place of "11 times the motor current", as stated in Parigraph 6B.

K. Space heaters, with suitable thermostats, shall be installed in all Reactor
Building Motor Control Centers (Items 8-11 inclusive and Items 24-27 in-
clusive) to provide protection against the effects of moiszure and con-
densation.

13. EQUIPMENT RATINGS

A. Design voltage...... B B A S A 6w AR . 600 volts a-c

B. Operating voltage......... o R e evecesss U800 volis a=¢C

€. Control VOlLage. ,crersssnee P PP e .o+ 120 volts a-c

D. Bus continuous current........... ceessssses 0600 amperes

E. Bus momentary....... PSS e b cessscesse 235,000 amperes

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

225 amperes - "J"

G. Air circuit breaker interrupting capacity,
symmetrical amperes at 480 volts.......... . F frame - 14,000
J frame =~ 18,000

H. Temperature rise at rated current above
outside ambient of 40°C:

a. Buses and silver surfaced, welded or
brazed connectionS......ovvvevnnvennnans 50°c

b. Connections to insulated cables....... s ARG

c. Air surrounding outgoing insulated
cabies..... PR P I SN .  15°€C

d. Instrument panels, control panels .d
BOER . osssversivsnninsins GEenrsEnbEnPES . 30°C

e. Other noncurrent carrying parts of
structure....... S p— ssnwernerss B
14. DETAILED SPECIFICATIONS:

A. A list of Control Centers required is included in this Job Specif’ ation.
For each Control Center Item listed for Unit 2, there is a correspoading
Equipment Tabulation which shows the requirements of the center. Corres:
sponding Motor Control Centers for Unit 3 will have essentially the same
equipment requirements.

B. The Contractor is not restricted to the exact arrangement of Units shown
on the tabulation, and may relocate the Units - within the Control Center
to provide the most economical assembly, provided that the total number of
units (including unassigned positions) is not reduced.

.
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In each tabulation a column headed "Ref. Note" provides reference to Notes
listed at the end of this Specification under Section 15. These Reference
Notes outline further details and requirements of the various Units of each
Control Center.

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

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

be at the top.

REFERENCE NOTES REFERFED TO IN THE TABULATIONS

Note A: This unit consists of two.(2) ctrcuir.breakers.

Note B: This unit shall consisr of a motor reversing type starter including

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

Note C: This unit shall consist of provisions for future ad¢ition of one

Size 1 reversing combination starter unit.

Note D: Thisuuiz shall consist of provisions for future addicion of one

Size 2 nonreversing combination starter unit.

Note E: This unit consists of a circuit 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 unic shall consist of the following:

1 - Distribution _anel with removable trim hinged door with combinaticn
lock. Circuit breakers shall be rated 120/240 veolt, 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 circuit
breakers are to be provided and sha!l be connected for 120 volt
service.

18 - 30 ampere, one-pole, single.cthrow.

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

-~

Note d: This unit shall consist of a nonreversing combination starter suitable

for a two-speed, two-winding, constant torque motor.

Note I: This unit shall consist of the following:

1 - 10 kva, 480-740/120 volt, single phase, drv type rransformer, 80C
temperature rise,with two taps, 5% and 107 below 480 volts. The
secondary shall be connected to the distribution panel. The
primary shall be connected to the associated air circuit breaker.

o
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Note J: This unit shall consist of the following:

1 - 9 kva, 480-120/208 volt, delta-wye, three-phase, dry type
transformer, 80°C temperature rise, with two taps, 5% and
107 below 480 volts. The low voltage terminal thall be connected
to the distribution panel buses. High voltage vonnections to
associated breaker shall be provided.

Fote K: This unit shall consist of a nonreversing combination starter suitable

for a two-speed, two-wirding, constant horsepower motor.

16. PROPOSAL

A.

Proposal shall include a statement that the apparatus offered will be in
accordance with this specification, either completely or with specifically
stated exceptions.

If the equipment proposed includes any changes in design, construction, or
material (other than charges specifically called for by Purchaser's
specification) from vendor's most recent shipment of similar equipment to
Commonwealth Edison Company, these changes shall be specifically listed

as exceptions iu the proposal. Any such changes will be considered by the
Purchaser in evaluating the proposal.

S
Final
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SPECIFICATION FOR
A.C. AND D.C. DISTRIBUTION CENTZ®S

PURCHASER: GENERAL ELECTRIC COMPANY.

NAME OF PROJECT: DRESDEN UNITS 2 AND 3.

OWNER: COMMONWEALTH ECISON COMPANY.

LOCATION OF PROJECT

Dresden Nuclear Power Station is located in Grundy County, Illinois, about

4% ir miles southwest of Chicago, just west of the confluence of the Des
nes and Kankakee Rivers and south of and adjacent to the Dresden Heights

-wck and Dam on the Illinois River. '

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

property.

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

c/o General Electric Company, tt. following equipment as hereinafter specified:

For Unit 2:

ITEM 1 - ONE 252 VOLT D.C. TURBINE BLDG. MOTOR CONTROL CENTER
ITEM 2 - ONE 250 VOLT D.C. REACTOR BLDG. MOTOR CONTROL CENTER

ITEM 3 - ONE 125 VOLT D.C. TURBINE BLDG. DISTRIBUTION PANEL

ITEM 4 - ONE 125 VOLT D.C. REACTOR BLDG. DISTRIBUTION PANEL

ITEM 5 - 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 DISTRIBUTION PANEL

ITEM 8 - ONE 120/240 VOLT A.C. ESSENTIAL SERVICE BUS DISTRIBUTION PANEL
For Unit 3:

ITEM 1 - ONE 250 VOLT D.C. TURBINE BLDG. MOTOR CONTROL CENTER
ITEM 2 - ONE 250 VOLT D.C. REACTOR BLDG. MOTOR CONTROL CENTER

ITEM 3 - ONE 125 VOLT D.C. TURBINE BLDG. DISTRIBUTION PANEL
ITEM 4 - ONE 125 VOLT D.C. REACTOR BLDG. DISTQIBUTION PANEL
ITEM 5 - ONE 48/24 VOLT D.C. DISTRIBUTION PANEL "“A"
ITEM 6 - ONE 48/24 VOLT D.C. DISTRIBUTIO.' PANEL "B"

ITEM 7 NE 120/240 VOLT A.C. INSTRUMEN1 BUS DISTRIBUTION PANEL
ITEM 8 - ONE 120/240 VOLT A.C. ESSENTIAL ! ERVICE BUS DISTRIBUTION PANEL

SUPPLEMENTS
Attached hereto and forming a part hereoi:

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

B. EM-19622 - Terminzl Block (dated 3-21-63).
C. EM-19621 - Multiple Terminal Link (dated 3-22-56).

D. EM-30105 - Switchboard Wire (dated 6-30-64).

E. EM-40275 - Copper Lug (dated 2-27-64).
wle /’;‘Vfo zf()b
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EM-40276 - Insulated “onnectors (dated 5-4-65).
Form 1817-E - Standard Specifications for 600 V. Motor Control Centers.

DRAWINGS (CONSULTING ENGINEERS)

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-116 - 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 - Elevations of 120 and 120/240 V. A.C. Distribution Panels

INFORMATION REQUIRED 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.

1f the sepias are returned "Approved Except as Noted", Contractor shall
revise the drawings .n accordance with the markings and ccmments and then
resubmit seven (7) prints and two (2) sepias for approval.

. After drawingc have been fully approved, Contractor shall s~ ' the following

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 Books. '

c. Reverse reading negatives of wiring and schematic diagrams. Diagrams shall
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 Bromide

Anken Paper Co. No. 80 G "Super Gamma''

Eastman 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 Reports.

. 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 components.

¢. Bills of Material of components.

d. Spare Parts lists.
e. Internal Wiring Diagrams.
f. Other Drawings as required by the Standard Specifications. ;7

RN
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10. GENERAL SPECIFICATIONS

A.

Distribution centers shall b: in accordance with Form 1817-E, where
applicable, and shall confor— to the following specifications.

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 pcwer station.

The Distribution Centers will not be required to match existing equipment.

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

entra- ¢ 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.

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

. Insulation shall be minimum hygroscopic.

Msin 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:

In order to determine the extent of the field instaliation, Bidder shall

list all items which will be shipped separately. It is understood thar items
not so listed in the Summary of Proposal will be shipped completely assexmbled
and wired.

All Distribution Centers shall be designed to be capable of withstanding
earthquake forces of 0.2g (horizontal) without any affect on operation.
Bidder shall state in his proposal that this requirement can be net.

Name plate data shown is preliminary.
|

Each compartment shall be completely wired with power and control leads
connected to terminal boards located on the respective units, per NEMA Type
B construction for motor control centers. Control circuits and power
circuits shall be on separate terminal blocks.

11. EXCEPTIONS TO FORM 1817-E

A.

Purchaser's Cable:

a. Purchaser's control cable will bYe #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 EM-40275.

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

d. The compression type lugs for Purchaser's control cables, which are
called for in Paragraph 14E of Form 18l7-E, shall be omitted. Lug: shall
be furnished in accordance with Tommwealth Edison Company Standard EM-20278

e. All points where lugs are to be bolted to bus shall be silver-plated.

. Name plates shall be lamicoid, black letters on a white background. A naze

plate list will be furnished later. Name plates shall be mounted with rusc-
proof machine screws. .
K(JE;

# {
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Acceptance tests, when made by Purchaser, will be in accociance with latest
issue of ASA Standards.

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

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

Removable barriers shall be provided over the vertical 48) volt bus in the
rear compartments.

The back of each vertical group of compartments (Items 1, 2, 3 and 4 only)
shall have a hinged cover plate equipped with captive screws which are

large encugh to be lcosened by the fingers. Items 5, 6, 7 and 8 shall be
fully accessible from the front since ba_k of distributicn center will be
against a wall. Cabinet ventilation shall be designed for this arrangement.

Coerating 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.

. Contractor shall furrish sample terminal block for power circuits for

approval by Consulting Engineers. Pressure type box connectors are not

acceptable.

Circuit breakers on distribution panels shall have ar interrupting rating
of 10,000 amperes, and shall have provisims for attaching plant electrician's
"Out of Service" cards which are suspended by strings.

et samuves il il Bl
A. Design voltage......ccovveo (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.......00.n (volts) | 250V d-c | 125V d-c 24V d-c | 240V a-c
D. Bus continuous current.....(amps) | 800 400 100 200
E. Bus mcunentary....cceoeoavveeee (amps) | 10,000 10,000 10,000 |10,000
F. Interrupting rating (min)

(rms asym. amps at design

VOlLag®) . cverssrossscnssones «.ee |L10,000 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).

Temperature rise at rated current above outside ambient of 40°C:
a. Buses and silver surfaced, welded or brazed connections
%. Connections to insulated cables........ -
¢. Air surrounding outgoing insulated cables.........

d. Instrument paneis, control panels and doorS........eccenuennvnenes

e. Other noncurrent carrving parts of structure
il
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<:’ 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 avrangement of Units shown
on the tabulation, and may relocate the Units within the Control Center
to provide the most economical assembiy, provided that th: total number
of units (including unassigned positions) is not reduced. Final arrange-

_ ment to be subject to approval by the Consultirg Engineers.

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 providec 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. (LSTG). Contractor to furnish ACB, mount and
wire starter (G.E. Model #IC-4061-Tl).

e?’ 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 trim 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-¢, 10,000 ampere in-
terrupting capacity,l00 ampere frame, with instantaneous magnetic
and irn-erse thermal trip elements. 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:

1 - Voltmeter, General Electric Type DB-18 or approved equal, 0-130
volts, d-c.
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o 1 - Voltmeter switch, G.E. Type S3-1 or equal, 6 position,
escutcheon plate marked "Mn. Bus", "Res. Bus', note"™,
"Batt.", "2-Batt, Chgr.", "2/3-Batt. Chgr."

1 - Ammeter, General Electric Type DB-18 or approved equal,
d-c, complete with S00A shunt, 200-0-500 amp. scale.

2 - Ammeters, General Electric Tvpe DB-18 or app-oved equal,
d-c, each complete with 150A shunt, 0-150 am>. scale.

2 - Control switches G.E. Type SB-1 or approved 2qual, 3-stage,
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 G set motor
starters.

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

1 - Ground detector recorder, Esterline-Angus M>del AW or equal,
1000 ohms per volt, high resistance graphic voltmeter, flush
mounted, scale 150-0-150 volts d-¢, chart speed 1-1/2" per
hour. Chart shall be driven by a 115 volt, 60-cycle motor
mechanism. Recorder shall be equipped wirh adjustable contacts
to close for 125 volt d-c annunciator in event ground occurs
on either polarity. Necessary resistors shall be included.

<?\ 2 - Push buttons, two pole, 600 volt rated, normally clcsed,
momentary break contacts. For "Positive to Ground" and
""Negative to Ground" voltage indication.

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 shzll be suitable for future iastallation of
breaker or combination starter.

Note L: This unit saall contain following:

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

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

2 gugcheon late marked "Bus", "Off", NEaTE. Y, "Rsgatt. Ohgr.”,
ate T
1 - Ammeter, Gengral Electric Type DB-18 or approved equal, d-c,

complete with 800A shunt, 200-0-800 amp. scale.

2 - Ammeters, 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-stage,
escutcheon plate marked "Stop", "Off", "Start", red and greez
indicating lamps for 120 V. a-c operation shall be furnished.

‘?l For control of battery charger MG set motor starters.

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

(A | it
. GG (;?,




Note M:

Note N:

Note O:

Note P:

Note Q.
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1 - Ground detector recorder, Esterline-Aagus Model AW or equal,
1000 ohms per volt, high resistance graphic voltmeter, flush
movnted, 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 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.

2 - Push but-ons, two pole, 600 volt rated, normally closed,
momentary break contacts. For "Positive to Grourd" and
“"Negative to Ground" voltage indication.

This unit shall contain a removable, 2 pole copper link, of same
rating as bus, for connecting incoming supply to main bus station-
ary and movable contact surfaces shall be silver-plated. Link
shall be suitable for insertion in '"Main" or "Reserve" supply
compartments.

This unit shall contain a combination starter with four def'r.te
time acceleration steps and necessary resistors.

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

2 - Undervoltage relays, G.E. Type 12PJV11BA%4A, 30 volt d-c con-
tinuous duty coil, with adjustable contacts'set to close on
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 12PJV11AM4A, 30 volt continuous
duty coil, with adjustable contacts set to close on increasing
voltage at 30 volts d-c. Countacts shall be suirable 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.

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

1 - Undervoltage relay, G.E. Type IAV, 240 V. a-c coil, Cat. No.
121AVS4E2A, with adjustable contacts set to close on Jecreasing
voltage at 207 volts.

L 44

This unit shall contain an automatic transfer switch for a 120/240 V.
a-c 3 wire "Normal' and "Emergency" supply. Transfer switch snall
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, Form E full protection with
accessories #5 (momentary type test switch on panel) =d #14b
(auxiliary contact to close on "Emergency'"). The inco..ng “Normal"
and "Emergency" supply cables shall be separated by rigid metal
barriers. Lugs (per EM-40275) shall be provided for Purchaser's
cables.
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This unit shall consist of a panel with the following equipment
mounted and wired thereon:

1 - Ammeter, 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 1AV 240 volts a-c
coil, Cat. No.lZIAVS4E2A, with ad justable contacts set to
close on decreasing voltage.

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

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

This unit shall contain two 2-pole, 225 ampere, Type "TFJ"

manually operated circuit breakers with inverse time cverload

trip and instantanecus short circuit trip and bell alarm contact.
The two breakers shall be provided with "Walking beam'" mechanical
interlock to prevent simultaneous closing of "Normal" and "Reserve”
breakers. The two breakers and the incoming "Normal" and "Reserve"
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 Cont: 1 Centers (one for Unit 2 and One for Unit 3) as follows:

O N

e e I i e s % BT e e il S————. ——— s S S AN

ernl Arranpoment Sketeh Noo ES=75
LY DiAGRAM SKLICH NO. ES-121

-

Jird

TR THEE TR W

Ex‘ra Ref. '
Unit | Motor | ACB | Starter | Cable Aux, Switch Note Nameplate Data
No. | H.P., |Rating| Size Size Each Contactor | (See
Amps, | NEMA AWG N.O. N.C. Spec.) First Line Second Line T™=i:d Line
e - | oP . L . =
aor | - 800 - 750MCM - - D,E,G | 250 V. BATTERY 0 MAIN BUS
a02 | 30xw | 175 - #1/0 - - J #2/3 M.G. SET T0 BATTERY
a03 | 3okw | 175 - #1/0 - - J__ 1 %2 M.C. SET TO BATTERY
| wor | - - - - - - L BATTERY CHARGER CONTROL
E02 - - - - B - L (BLANK)
cor | 40 350 4 250MCM 2 2 A MAIN TURB. 2 EMERG. BRG. OIL_PLMP
por | 7.5 100 2 6 2 2 B GEN. 2 FMERG. SEAL OIL_PUMP !
po2 | 40 500 - #4/0 - - D ESSENTIAL BUS M.G. SET DRIVE MOTOR
po3 | - - - - - - I ( BLANK)
Fol | - 600 - 250MCM - - D,G REACTOR BLDG. M.C.C. #2 _MN. FEFD
W oro2 | 1.8 30 1 414 : . c H, & STAT. COOL.  |g5pRy, WATER SUPPLY VALVE
FO1 | 0.5 15 1 #14 - - c FIRE PUMP DISCHARGE VALVE
F02 | 0.5 15 1 #14 - - c TURB. BRG. COOL. |WTR. HT. EXCH, ISOL. VALVE 2B
Gor | 0.5 15 1 #14 - - c TURB. BRG. COOL. |WTR. HT. EXCH. ISOL. VALVE 2A
c02 | 0.5 15 1 #14 - - g M.G. SET OIL COOLERS S.W. DISCH, VALVE
w1 | 0.5 15 1 #a 2 2 B RECIR, M.G. SET COAST-DOWN L.0. PUMP 2A
o2 | 0.5 15 1 #14 2 2 B RECIR. M.G. SET COAST-DOWN L.0. PUMP "B
w3 | = - - - - - 1 (BLANK)
01 | - 600 - 250MCM - - D.C. | REAC.  ®LDG, MCC_#3 RES. FEED
02 | - . . - - . K (FUTURE)
103 - - - - - . 1 (WA
:
-
w
{5 rvice: SARGENT & LUNDY, ENGINERKS, CHICAGO, ILL,
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Item 2 - Two Control Centers (one for Unit 2 and One for Unit 3) as follows:

Extra Res. ' A y
Unit | Motor | ACB | Starter | Cable Aux, Switch Note Nameplate Data
No, | H.P. |[Rating| Size Size Each Contactor | (See
Amps. | NEMA AWG | N.O. N.C. _Spec.) - Pirst Line Second Line Third Line
AOL . - - - 250MCM - - M SUPPLY FROM 250 V. MN. BUS I'NIT 2
Av2 - 70 - - - - D SPARE
A03 - 50 1 - - - [> SPARE
o1 | so 500 5 #4/0 2 2 N HPCI_TURB. AUX. OIL PUMP
col | 2.5 10Q 2 #6 2 2 B HPCI_TURB, FMERG, BRG, OIL PUMP
co2 | 5 50 2 #10 2 2 B HPCI_TURB. GLAND COND. EXHAUSTER
co3 - - - - - - 1 _(BLANK)
pol | 1.5 30 1 #14 2 2 B HPCI TUPB. TURN ING CEAR
po2 | 1 20 1 #14 2 B HPCI TU{B. GL. COND, HOTWELL DRAIN PUMP
po3l - - - - - - 1 (BLANK) . -
€£ kol | 0.33 15 1 #14 - - c MAIN STEAM LINE DRAIN VALVE 28
i' E02 | 4 40 1 #10 - - C SHUTDOWN PUMP 2A SUCTION VALVE
{ | ro1 |4 40 1 #10 - - c SHUTDOWN PUMP 2B SUCTION VALVE
Fo2 | 4 40 1 #10 - - c SHUTDOWN PUMP 27 SUCTION VALVE
col | 2.7 30 1 #14 - - C CLFANUP SYS. HEAT EXCH. INLET VALVE i
co2 | 2 30 1 14 - - C CLEANUP_SYS, AUX, PUMP SUCTION VALVE
HeL_f 4 40 1 #10 - - C ISOL. COND. RETURN LINE ISOL. VALVE
‘ o2 | s 50 2 #10 - - c ISOL. COND. SUPPLY LINE ISOL. VALVE
)
- 5
4, n
R FRUNCES SARGENT & LUNDY, ENGINEEKS, CHICAGO, ILL.
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Item 2, (Cont'd)
Extra Ref : .
Unit | Motor L‘ACB Starter | Cable Aux, Switch Nots Nameplate Data
No. | H.P, ting | Size Size Each Contactor | (see
Amps, | NE¥A ANG N.O. N.C. Spec.) First Line Second Line Third Line
- - ., .. = S —
101 13.3 150 3 #4 - - C SHUTDOWN PUMP _2A ___DISCH._!AL[L____‘
102 | 13.3 150 3 4 - - C SHUTDOWN PUMP 28 DISCH, VALVE
JOl1 13.3 150 3 #4 - - C SHUTDOWN PUMP 2C DISCH, VALVE
Jo2 | 1.33 | 30 | 1 #14 - - ___|.c PCI_DRYWELL | SPRAY_VALVE 28
kol | 1.33 30 1 #14 - - c LPC1_DRYWELL SPRAY VALVE 2n
K02 2l 30 1 #14 - - C HPCI TURBINE STEAM SUPPLY VALVE
| L0l 2.7 30 1 #14 - - c HPCI STEAM SUPPLY LINE ISOL. VALVE
__1,02 1 20 1 #14 - - c HPCI PUMP DISCH. MIN. FLOW BYPASS VALVE TO TORUS
MO1 1 20 1 14 - - C HPC1 PUMP DISCH. MIN. FLOW BYPASS VALVE TO COND,ST.
MO2 | 10 100 1 #6 * - c HPCI SYS. TEST BYPASS VAILVE TO _COND, STORAGE _
NOL 2 30 1 #14 - - C HPCI PUMP DISCH. TEST CHECK VALVE
r—N—(TZ 5.3 50 2 #10 - - C HPCI PUMP DISCHARGE VALVE
001 | 5.3 50 2 #10 - - c HPCI PUMP DISCHARGE | _ISOL, VALVE
002 1 20 : #14 - - c HPCI PUMP SUCTION | FROM TORUS VALVE 2A
1'ol 1 20 1 #14 - - C HPCI PUMP SUCTION FROM TORUS VALVE 2B
HI‘OZ 1 20 1 f14 - ... C HPCI PUMP SUCTION |VALVE FROM COND, STORAGE TANX
’__Q(')l - - - 250MCM - - M SUPPLY FROM 250 V., MN, BUS UNIT 3
Q02 - 70 - - - - D SPARE
QO3 - 50 1 - - - C SPARE
Note: “his Control Center to be split in two scctions (A through I and J through Q) -
Contractor to furnish Lugs (per EM-40275) on main bus for Interconunecting LA
two sections with Purchaser's 250 MCM cables (onc/polarity) §
itﬂiﬁ."‘.t.* SARGENT & LUNDY, ENGIALERS, CHICAGO, ILL.
General Arrangement Sketch No. ES-75
KEY DIAGRAM SKETCH NO, ES-12) e 2
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Item 3 - Two Distribution Centers (one for Unit 2 and One

O

for Unit 3) as follows:

LY DRAGHAM SELICE Yo, ES-74

1258 ¥, P,

——
|

rabarion Panel #2 (Turh, Bldg,)

Extra Ref. " :
Unit | Motor | ACB | Starter | Cable Aux, Switch Note Nazeplate Data
No., | H.P. Lﬁnlng Size Size Each Contactor See B
Amps, | NEMA AWG N.O,. B.Ce. Spec.) First Line Se:ond Line Third Line
e e s SN bt 4 - P i e - s e
A0l | - 400 - SO0MCM - - D,C 125 V. SUPPLY 10 RESERVE BUS #3
[ A02_ | - 300 - 250 MCM - - D,G 125 V. SUPPLY |TO REACTOR BLDG. DIST. PNL. #2
A0} | - - - - - - K (FUTURE)
r_A()!. - - - - - - K _(FUTURE)
BOl |- 400 - 350 - - D,E,G| 125 V. BATTERY TO MAIN BUS
| 802 | 15KW 1 175 - 19 - = J #2/M.6. SEL 10 BATIERY
| BO3__ | 15KW 175 - 1/0 - - J | #2 M.G. SET TO BATTERY
| Lol - 400 - - - - D,G 125 V. SUPPLY TC RES. BUS #2
F_QUZ - - - #10,6,2 - - F__ 1125 V. MAIN DISTRIBUTION PANEL
pol_ ! - - E E - - H BATTERY CHARGER COTOL,
Jqpo2 |- - - - - - A { BLANK)
o g1 | - 400 . S00MCM . . D 125 V. RES, BUS TIE_TO UNIT 3
k02 | - 300 - 250MCM - - D,G SUPPLY TO REACTOR BLDG. DISTR. PNL. #2
EO) - - - #10,6,2 e - F 125 V. RES. DISTRIBUTION PANEL
>
.
»n
(8]
~N
w
K FHUNCES SARGENT & LUNDY, ENGINEEKS, CHICAGO, ILL.
General Arrangement Sketch No, ES-75 1TEM 3
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PROPOSAL. _PRTICES FOR
A.C. AXD D.C. DISTRIBUTION CENTLRS
DRESDEN 'NITS 2 AMND 3
COMMONWEAL" i EDISON COMDIANY

Name of Bidder: CUTLER-HAMYIR, Inc.
—_————

L.

2.

FIRM PRICES FOR UNIT 2

Firm prices,

furnished f.o.b. . points of shipment

for the complete equipment for Uanit 2 covered by
Specification K-2225 subdivided as follows:

A.

C.

D.

Item 1 =

Item 2

Item 3

Item &

Item S
Item 6

Item 7

Item 8

One 250 Voit D.C. Turbine Bidg. Motor
COﬂthl CEHtef L A B S N R I I I B

One 250 Volt D.C. Reactor Bldg. Motor
COREROL CUADEE snwnavnie oons g eosomsasssnne o

C-2z 145 Volt D.C. Turbine Bldg. Distribution
Pan!l E R R R R T GO OB BRERS S NS NS L E

One 125 Volt D.C. Reaftot Bldg. Distribution

FOREE v nvn o b 0ha 496 S8R0 b us &5 Sress s s ®bes Fees

One 48/24 Vvolt D.C. Dxatribution Panel "A" ...

_One 48/24 Volt D.C. Discribution Panel "3" ...

One 120/240 Volt A.C. Instrument Bus _
Distributlon Panel R I I O T R B I I

Cne 120/240 Volt A.C. Cssential Service
Bus DIstribotion Panel .ccssvcvsssrssssvssanss

Total Firm Price = Items 1 to 8 incluBive . ....eveesss

Amount to Se added to the above: price for freight
points of shipment to Dresden Nuclear Power Station....

Total Firm Price (Items 1I and 1J above) for A.C. and

D.C. Distribution Centers for Unit 2 as specified, f.0.h.

cars Dresden Nuclear Power Station (excluding all
Illil‘lOl! Tax!!)..........o...-.-........-........o...ooo

rIRM PRICES FOR UNIT 3

Firm prices, furnished f.o.b. cars points of shipment
for the complete equipment for Unit 3 covered by Speci-
fication K-2225 subdivided as follows: ' '

A.

E.
F.

Item 1
ltem 2
Item 3}
ltem &

Item S5

Item %

One 250 Volt D.C. Turbine Bldg. Motor
COI'I(I'OI center..o.olloonooonooc.toolt...a‘l.ltt

One 250 Volt D.C. Reactor Bldg. Motor
GOREZDL CONEBY ssnsboonsnisenridsensassves ies ohd

One 125 Volt D.C. Turbine Bldg.
Distribution Panel L R

One 125 Volt D.C. Reactor Bldg.-
Distribution P.ﬂel D I I S

!

One 48/24 Volt D.C. Distribution Panel "A" ....
One 48/24 Volt D.C. Distribution Panel "3" ....

.“-

£="225

(insecrt all prices
in this coiuz=z)

—m e
——

$12,225.00

$17,319.00
$ 6,170.00
$ 1)533-00
§ 2,002.00
¢ 2,002.00

$ 3,102.00

$ 2,032.90
$46,365.00

§Freignt alliowed

$46,385.00

$12,225.00

$ 1,533.00
$ 2,002.09
$§ 2,002.00

A L / Eij;
40. L 0¥



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

IIFNT DD S At -
0 Name of Bidder: UTL R-HANMER, 2o

—

O

w

‘insert aii pii

FIRM PRICES FOR UNIT 3, Cont. ' in this colu

A n

e
-

)

-t e

G. Item 7 = One 120/240 Volt A.C. Instrument Hus
Distribution Panel .....csevsvvcvssovasssssnnse $ 3,102.00

H. Item 8 - One 120/240 Volt A.C. Essential Srrvice ' ‘
Bus Distribition Panel .....cvves. o N ST y 2,032.00

I. Total Firm Price - Itemsl to 8 inclusive .....eceeuvvne $ 46,385.00
J. Amount to be added to the above price for freight
points of shipment to Dresden Nuclear Power Station ..» | § Freight allowed

- ——————————"

K. Total Firm Price (Items 2I and 2J above) for A.C. '
and D.C. Distribution Centers for Unit 3 as specified,
f.0.b. cars Dresden Nuclear Power Station (excluding
all Illinois taxed) sevescorcscsns

3. TOTAL FIRkM I'RICE

Total firm price (Items 1K and 2K) for A.C. and D.C..
Distribution Centers for .Units 2 and.J ...eccricannssarcanne $ 92,770.00

4L6,385.00

Seseserssenaves b $

4. SPARE PARTS \
Firm Unit Price for each recommended spare part.
(Itemize below recommended stock of spare parts and
O firm unit price for each. Price shall be firm up to
the date of delivery of the equipment covered i, Speci-
fication K=2225) ...cccvvveses

.
------- P I I R A R A $A‘




A.C. .nd 0.C, Distribution Centers, Conc.
- Dresden Units 2 and 1

Naome of Bidder

- — ’/
Q =

_—

———— —— - - poommn §

5. TAXES ‘
The Contractor shall not inclu in his bid any amounts for :
Il1linois local or state retail .. 2s, occupation or use CaxeS.

Purchaser hoids o Certificate of Resale, Illinois Registration
No. 6706, ard hcreby certifies that the macterial specificd 4in
this inquiry - Pucchase Order is for resale in the form of
Tangible Personal Property or is to be uscd as component part
of Tangible Personal Property subscqucncly to be sold. As a \
condition to final payment, the Contractor chall certify on
the invoice his actual cost of the Tangible ?2rsonal Propercty
incorporated in the product transierred to General Electric. ;

@ be ADDEN‘D-A. . '

Bidder represents that this proposal incl: provision for

i
the following addenda (Bidder shall inser: enda Numbers ) S ﬂ;. !
ana detes. If none included, sc ate) .. B EPERRAEAEE Adcendum No. 2CD2

dated ;!

Addendum No. ______,i

datead i

. Addencum ’

7. BID DOCUMENTS : | Salked "t

Bidder shall be bound by and shall comply with the following 3id Documerts:
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);

except as otherwise clearly stated in specific Exceptions (Bxdder's—“rrﬂ:gg\ue—ﬂs
and conditions are not specific excepcions) set forth on Pag -eoceﬁ
Exceptions atteched hereto.

e ' S‘.gna:u;jer of 'Bidaer

June 21, 1607

Date of Bid o
- Revised for Purchase Order June 30, 2C%°
. R T Y W T T S par™= P - e e Ciae . i Xy
. : s P ; : / %
.

SR .
-



&-21-67
Revised for Purshasc
Order June 30, 1967

“hae Motor Control Centers of.or d in this propocas as
Cutler-Hammer Unitrol Class i, Jype B, as descrided

in the attached Motor Control Ceater handbook 1i-151.
The equipment 18 in compiete acoordanca with Sarzceat &
Lundy Specification K—2225 uith only the followina
exceptionsi

1 - There are no concentrioc knocikouts in the
remcvacle plates.|

'\

3 « The horizontal bus tar would be in the center of
the top part of the section as shown in Motor
Control Canter Handbook publication LE-161, pazes
10 to 12, rather than in the front part of the
seotion as called for in the specificatlions.

Grommeted pass througzh holes are provided next to each unit
80 that wiring from rear half of saection can be vrought
through to the front occonnected terminal boards.,

Rear bus guards are provided at rear of vertical bus to
prevent accidental contaot with vertical bus when working
in rear of sectlion.

All distribution centers & .11 e desizned to be capzdble
of withstanding earthquake {orces of 0.2z (horizontal) .
without any effect on operation. .

af Yours very txuly,

cc:':.:;.f;m....a Ine.,

(04U e s

u..uDOye\l
Dzatrict[Sales anzineer

AiT / 6b

U ‘

by



PROPOSAL DATA FOR
A.C. AND D.C. DI

TRIMTION SENTERS

DRESDEN UNITS 2 AND 3
COMMONWEALTH CDISON COMPANY

Name of Bidder:

K-2225

e Ty ws o speeT -
uhn.»«; it utu -

(e

i.

3.

o

DRAWINGS
Time required after coantract is awarded before
drawings will be submitted for approval:

A. General Arrangement and Floor Plan Dimension
Dr‘uings"."ll..l....l...."I......'.'.l(wceka)

B. Elevation and Section Drawings and Bills of
Hﬂt’.’tialac-----oo.oo.ocooon'noocoou-oonoo(UCCkB)

S Uirxng Dllgraml.......vo..................(weeks)

cLIVERY -
Delivery required:

A. ...C. and D.C. Distribution Cent: 3 (Unit 2)....

B. A.C. and D.C. Distribution Centers (Unit 3)....

B dder shall state here whether the above delivery
dates can be met-and, 1if not, what are the
earliest possible delivery dates....

I1l.

PCINTS OF SHIPMENT.

NET WEIGHT of assembled equipment:

Iteﬂ 1 - 250 V. DOCG Tutb. Bldg. HCC-oooo(lbﬂn‘)
Item 2 = 250 V. D.C. Reactor Bldg. MCC...(lbs.)
Item 3 - 125 V. D.C. Turb. Bldg. Distr.
Pnl.'l......l..........‘t.'!....(lb'.)
Item 4 - 125 V. D.C. Reactor Bldg. Distr.
Pnl..:‘....."l...l’..l‘...l4...(1bs.)
Item 5 - 48/24 V. D.C. Distr. Pnl. "A"...(lbs.)
Item 6 - 48/24 V. D.C., Distr. Pnl. "B"...(lbs.)
Item 7 - 120/240 V. A.C. Insrr. Disctr. Pnl.
' oooooocloo.o.o!.cooo.noo-llo.ooo(lb‘.)
Item 8 - 120/240 V. A.C. Ess. Service Pnl.

0'..0....'.00.0..'.0..C."..l'll(lb.o)

-1.

(Insert all cata
in these columas)

BN S

14 weexs

14 veexs

16 wezxs

Septemoer 1,

March 1, 1968

I

|
1567 '

l
t-2 I orger p <
Dy T—l 67 we would "
!cnus. G-22-67 |
I zpproved oy 10-8-07%re
stars snlpment 11=3-07 &
lcer.plete shipment by ‘2-
7500 1lbs.
15,3920 1bs.

4500 1bs.

750 1bs.

o

1500 lbs. ;
1500 1bs.
750 1bs. .

750 1bs.

oo o a—
.




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

Name of Didder: CUTL; A= EnN '..‘ﬁL ::’.C .

(Iascrc ail caca |
in these coluzns)!
S. OVERALL DIMENSIONS (LxDxH):
Item 1 = 250 V. D.C. Turb. Bldg. MCCeevssvnrsess(in.) 200 Inches
Item 2 - 250 V. D.C. Reacter Bldg. MCC......vs..(in.) 340 i
Item 3 -~ 125 V. D.C. Turh. Bldg. Distv. Pal.....(in.) 120 . "
Item & - 125 V. D.C. Reactor Bldg. Distr. Pal...(in.) 20 "
Item 5 - 48/24 V.D.C. Distr. Pal. "A".. :.......(in.) 40 "
Item 6 - 48/24 V. D.C. Distr. Pal. "B".... .....(in.) L0 "
Item 7 - 120/240 V. A.C, Instr. Distr. Pal......(in.) 20 "
Item 8 -~ 120/240 v, A,Cf Ess. Service Pal.......(in.) 20 "
6. CIRCUIT DREAKER DATA (Items 1 100 A Frome | 225 A Froms 509 A Frinn
through 6):
A, Manufacturer..ssessssvsvisesess |Westinghouse West‘ﬂghousq wWestingrouse
B. Tvﬁe......,.................... F JA - MA
C. Voltage rating......s..s(volts) 600 . 600 600 .
D. Interrupting ratings st 250 : . . -
volts d-c.....vuvvvnevna(amps.) 110,000 10,000 10,000

E.

F.

Interrupting ratings at 12°

VOLES deC.vvvsenneeseses(aups.) . WILL SUPPLY AT A

LATER DATE
Short time ratings......(amps.)

7. SWITCFGEAR DATA “Trams 1 through 6):

A.

High potential test in factory on assembled switchgear for
60 ’econd."lI..'........"U..'C‘!QlOII.l..'..l....(volta)

- Temperature rise of bus or connections at full load,

‘bov‘ out‘ide .mbicnt.ll.oi.....l.....lol.tl‘l"lﬂt..l.(c)

" Maximum mechanical stress vith short circuit cnrren:

-of 10,000 amperes:

D.

On m.in bu.ooonco-lo.ua.n ltolo.o;uvo.-ntlooooo(lb/fca)
On bus lupports......o.-...;..~-.......-.........(lbu.)

TYPC of bus Iupportlono-o-o.n.o.-...-...-o....'.-o.......o.

2s

2500 volts

56%
Braced for
25080 amps.

Fiberglass

. ——



Proposai Data for K=2225
A.C. and D0.C. Distribution Centers, Cont,
Dresden Units 2 and J
{(Insert all caza
SWITCHGEAR DATA, Cont. in these colu-cs)
s. Type of tﬂsulﬂtion 6!\ bu.ooo-lo-co.0..‘:0.0000.;.0.....00 NONE i'
|
"+« Minimum clearance between buses: : i
Conductor-to-conductor................--........,(in.) 2 inches l
Conductor-to-g’round...................o..-.......(in.) 1 1nch i
G. Type and description of bus j‘ointo................-....... Silvar plated and
bolted i
K. size ofbu‘............"..'.....l.....-..........I..'.I.. l/u“ X2.| ;
I
I. Material used for bus and CONNECEIONE. v viowrmr o o vunsen. .. Copper bus i
Mir \___Tyoe
Js Indicating instrument!...................o.. General EleC-Cé. 33-18 t
) !
K. Recording ground vOLtmeter..vvuusuureesoneas Esterline 'An;us AW i
. i
L. Voltmeter, ammetei and control switches..,.. General Elec.Cl. S=-1 '
i !
M. Undcrvoltage l’el!y...o..oo-..o.o-...-....... General " 12PJV113;',‘9;\.
‘ |
N. overVOICQSQ rel&yl......u...........‘....... . ceneral » 12Pw11;\:':";\
0. Push buttona................................ Cutler-}ia‘—a‘ner 7T

P- Test .witche’.o.0.0...0....'..!..D...OQ....I

Superios Elec. c—m-

|
!
l

Q. IndiCAti:\g lampn.......n................... :utler_}:a.-:;‘-.er s
{ T | : $
8. MAGNETIC CONTACTORS IN Size )t __Sise ) Size & Sl 2
CONTROL CENTERS (Items 1 Cutler- Cutler- |Cutler- [Cutler=
and 2): Hammer Hammerp Hammer | damr.er :
Ao H.nuf‘ctur‘run.loooloo...o . l '
: l
Be TYP®ecccstarerssvsnsnassns | 8O ° i 913 : 914 515
C. Continuous rating..(amps.) ) 25 100 150 i 300
D. Interrupting rating at . '
250 volts (d=c)....(amps.) | 250 1000 1500 | 3000
' |
.3.



(i)

Proposal Data for K-2225
A.C. and D.C. Distribution Centers, Ccnt.
Dresded Units 2 and 3
Name of Bidder: CUTTER-MAFYER, Tnz,
) (Insert all data in thesc columns) !
MAGHETIC CONTACTORS IN CONTROL™ : (s ! ess :
SSRTERS. Eane. Size 1 ize 3 { Size & i Size S i
E. Momentary rating.peak....(amps.) 75 600 ’ 500 I 1800 l
: i
F. Coil voltage.s..svsvsesss(volts) 240 240 240 i 240 |
|
G. Coil current-closing.....(amps.) .043 .100 .125 ! 171 i
"H. Coil current-holding.....(amps.) .043 .100 .125 | '
. \ |
1. Dropout voltage.......s.s(volts) 96 24 24 i 24 :
i rrame | 2 i & STan
9. CIRCUIT DREAKIR DATA (Ttems 7 and 6): 100 A feoze 225 <
A. ManuUfaCtUTer. v osouevsnbvsvsssassronsssasassnnssnss WestinghousdWestingnhouse
30 Typeoncoaol-ooo.i'.l..!.lolouonr-.o PEE R B R F JA !l
C. VOItlgG t.tins--'Dclotloocooon-;.onccooic(volt.) 600 600 !
t
' |
D. Interrupting rating at 240 volt a-c......(amps.) 20,000 25,000 ;
zo ShOKt time ratingolnoooococoololaoo.cvloa(‘mP.;) E
10. AUTOMATIC TRANSFER SWITCH (Items 7 and 8):
A. Hlnuf&cturet...........-...............'.ou.--............. ASCO
B. ’rype-.-.--o--'.ootnoca»oo.alc.o-oou-ouo‘.ncuo-oo;ooo-o--oo. 907
c. Cltllog numb‘ro--co..obalooOo.tto..oocl...‘v.:oc.ao oooooooo X907212
11. MISCELLANEOUS EQUIPMENT (Items 7 end 8) Maturaclorif o ferl s
A. Under\mltdgc ‘el.y'.o.o...ocltoooboncllllno-ou.o Ceneral E‘AeCO 121;\"',:"32;\
n. meter..l............’........I.A'...l........... " .. ’50-10013;-
| rear
C. VOltmeter. . .ccosssscsssnsssssssscnssssssnssnssssns " n, so_a‘ggszf:z
i 22
D- Ammeter SUitch........o.....--.................. " " ’:y;e AE";O
E. Current Trinsfomet.....-...--......--.......... - B 6BIX29
12. MAIN AND RESERVE BREAKERS with short time selective - e, e
trip attachment data ' Icem 1 ltom SEL L
Ac Hanufuc R R R e G.E.C°' ‘G.Q.CO. ‘u0~0co‘
{ {
B. Typ . / vhssereessanens AKSO | AKSO ‘ FS
C. .--: ../coo-o cu.noouo-oo.(ﬂﬂP'.) 800 l ‘VOO 225 -
/«../‘/ (:" l
iako

weki :

June 21, 1567

Signature of Bidder
adya;

Date of Bid
Revised for Purchase Order June 32U,

fi £

L L

71
}

1567

40
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PUBLICATION No. 8972

187

INSTRUCTION SHEET
For No. 789 Adjustable Thermal Overload Relay

DESCRIPTION

This is an adjustable type thermal overload relay. The relay is
constructed having eithe: one, two or three heater coils.

Reset only, start with stop reset and three position selector
switch with reset are the thice general groups of operators. Fach of
these groups have relays constructed with connection ternunals to
accommodate wiring for the starters with which they are intended
to be used.

There is also a group of overload relays for certain applications
which are kncwn as the “compact type "'. This group of relays is con-
structed in only the one and two heater coil type.

A long button type of overload relay is available in “Reset”” or
“Start’ Stop-Reset”. In the normal pesition the long button has
13/16" extension as compared with 13/32* extension on the standard
relay.

How to install heater coils;

0 RELAY SDE V.EW OF OVER
POSITON  POSITION  LTA RELAY wiTH
[ o CUll MOUNTED

POSITION  POSITION
A 8

OPERATION

The essential operating parts of the No. 780 overload relay are
the heater coils, the thermal elements, the ratchet mechanism, the
tension spring and the contfrol contacts.

Und<: normal conditions the contacts of the relay are closed. The
spring is then under tension and tends to open the contacts but is
prevented from doing so by the ratchet mechanism being held by the
alloy film between the outer and inner part of the thermal elements.

When the current through any cue heater coil becomes great
enough to melt the alloy film, the inner part of the element rotates
and releases the ratchet mechanism to open the control contacts. The
opening of these contacts breaks the circuit to the coil of the con-
tactor handling the power circuit, and the circuit is ¢ pened. As soon
as the power circuit is opened the alloy film cools an1 hardens. The
reley is then ready to be reset with the reset button.

This overload relay .s adjustable in four steps or mounting posi-
tions as shown above. The tripping value of the current will increase
when p.ogressing from meunting position A through mounting posi-
tion D in the approximate ratio of 1.00-1.03-1.06-1.09. Mount the
coils in the position corresponding to the column iu the starter heater
coil publication table in which the motor ampere rating is found.
A heater coil must be provided for each thermal element. All coils
must be placed in the same position around the thermal element.

RENEWAL PARTS
COMPLETE RELAYS
Complete relasys are offered as renewal parts. The relay part
number may usually be found stamped on the top surface of
the relay. Relays which do not have the part number stamping
should be selected as described below.

The illustrations below and on page 2 are provided to aid in select-

ing and to identify relays which may not be stamped with a part

number. The part number of the relay can be determined by refering
to these illustrations and the chart on page 3 and 4.

DETAIL PARTS
Detail parts such as heater coils, thermal elements, “‘start’’ opera-
tor”’, 3 position pilot switch operator and some terminal hardware
are available for repairs. Unit moldings and factory assembled com-
ponents are not available for repairs. Order a complete overload relay
if parts other than those listed on page 2 are required.

Combination of operators and Thermal Elements

| HEATER COIL

sTh =18
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2 HEATER COILS

3 HEATER COILS
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These relays are not incended for protection against short

ROy
circuit. Provision should be made to protect against short
circuit in accordance with the requirements of the National
4 [ Electrical Code.
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To remove the thermal element assembly, (itam 1), remove the
heater coil, item 2, and the screw, item 3. The thermal element as-
sembly is & precision built part and should not be handled roughly
by grasping the tube shank with a pliers.

o0

=

50 Amp. Terminale

il

100 Amp. Terminals

il
-

150 Amp. Termioals

NO. 789 OVERLOAD RELAY WITH OUTSOING TERMINALS ON TOP AND BOTTOM

NO. 789 OVERLOAD RELAY WITH OUTGOING TERMINALS ON BOTTOM ONLY
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RENEWAL PARTS — infory ation Reguired — Parta CAN?
PART Neo., DESCRIPTION, a 1d either the STARTER INDEX No. or mos«u{.

‘{OT be sens prompth

uniess vou include the FOLLOWING wi
N Star d on the C ller Name

AVAILABLE PARTS FOR NO. 789 OVERLOAD RELAY

th your order: PUBLICATION NO. 8972,
Plate.

e No. Part Ttam No. Part
No. X Number No. Descripticn of Part Req. Number
1 As Req. 10176 H150 14 ILSCO Solderiess Lug.. ... . ... ...... A* Req. 80-1515
2 As Req. | Give No. on Tax 15 mumun' vveave.| As Raq. 11-1894
3 As :g Serew 1 /4202 tlll:':.ndoud hex.. . tg:: o&mn
‘ | A Rea. 18 | Start Buttoo Operator (Standard | Butwn) | As Req. 491837
5 .1 As Reg. « Button operator (Long B ). .| As Req. 49-1837-2
4 .| As Req. 19 Operstor (8 Button)
7 1 As Req. (With side tarminals shown ) ... As Req. 401807
L] As Feq. P ilot 8 b Operstor. . . . .. ....| As Req. 493480
“ .| As Req. 21 Solderisas lug (40 Amap ) Not shown . . As Req. NO- 2863
:(l! . z:m t Serew §6—32 x 1-1/2 long. .. .. .. . 2:%01 uﬁgg
u M 3 | ' PP v cocoan o ‘e . - ‘
NO. 78% OVERLOAD RELAY
COMPACT TYPE WITH 40 AMP =
SIDE TERMINALS &' | }
”
STANDARD “fg.
BUTTON LONG BUTTON
Dotted Line I Jicates
Tripped Pusition
CONTROL CIRCuUI 0
'% &) é
e
N
@)
N J o
%] -"\® b‘
Ncornnlly Normally Thermal o
Nam:“m; - ’ 3 Pomtion Pilot Swtch
tosed Operstor (Run-Off-Aut.)
.
o A CUTLER-HAMMER, Milwaukee, Wis. T
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COMPLETE NO. 789 OVERLOAD RELAY WITH 40 AMP. TERMINALS
| Coutrol Cireurt | Outgou ‘

G ot T Terms |
tows Heater Colls . Nermally | Otetteed ™| !
Swart 3-Position | Normally O
Swp Pilot Closed

No.

pen
Normnally With S, sad Botwom
Closed I ru'-inh

CRUALILNCEERUERTNRERERNE

2828

A A
R S| s

.......... IR e
L sda Waans
A

1ns cosfersa W eilince Venean
Y |csone PO SR vose W nuns
I Leoinsvsonfises Woownlosonsionss pass Wanes
[ ; ) PR afeesasansss e veee Wanas

1% e 1 |SODARO ISRRR R S N SO SYREE SRS R MgeRg ) [ T
. bssalno s Mo r o . “ R - i 10-1432-4

#Two beater coils with thres oulgoing terminals on the bottom.
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Made ia U8 A CUTLER-HAMMER, Milwiukee, Wis. . . Fross

g J -

e




8972 : PUBLICATION NoO,

167
COMPLETE NO. 789 OVERLOAD RELAY WITH 150 AMP. TERMINALY

!

| Number of
Ttem | Foater Coils Pars
Ne. | Numbe:

: 1 | 32
- —— s ifnone 10-2323-2
T RO el 10-2333-3 &
18 .o o Wi 10-2333-5
| 2333-6
154 ... R e s 10-2336-2 %
- A | e 10-2336-3
156 SR 7 . 10-2336-4
157 10- 2336-5
158 10-2337-2 %
159 10-2337-3
160 10-2337-4
161 10-2333
162 10-2333-4
163 10-2333-7
164 10-2336
143 10-2136-8
168 10-2338-7
167 10-2337
168 10-2337-5

# T w0 beater coils with three outguing ‘erminals oo the bottom.

PAGE +
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PUBLICATION No, 10459

565

INSTRUCIION SHEET

Bulletin 10250 Heavy Duty 0il Tight Control Units
RENEWAL PARTS  Information Required

Parts CANNOT be sent promptly unless you include the {ollowing with your order: PUBLICATION NO. 10459, ITEM NO., PART NO,,
DESCRIPTION and QUANTITY REQUIRED.

For items pictured but not listed and items not pictured or listed refer to the Cutler-Hammer Catalog.

) bids’ 1) )]

Long Button Mushroom Head
Pushbutton Operator Pushbutton Operator

Flush Head
Cushbutton Operator

. Pushbutton with
Jumbo Mushroom Cylinder Lock

Head Operstor

Half Shrouded
Pushbutten Operator

Knob -Opersted
Selector Swntch

Key Operated
Selector Switch

Coin-Operated
Seicctor Swntch

Lever Operated
Selector Swtch

Operator Ope. sror Operator Operstor
[tem | | No. Part [tem | Lo, | Part
No. | Desecription | Req. Number No. | Deegcription Req. | Number

1 | l.etaining Nut (1 3/8* x 15/32° | 55 Knob (Melaiune—Includes items
High) | | 15-676 50 and 51) 1 |
2 Casket | 161548 Black | 33-1317-13
3 | Set Serew (No. 10-32 x ' /4" Long) | Red 53-13i7-14
| Hollow Hex | 11-544 Green 53-1317-15
4 Wrench (Allen) for item . (Not Yellow | 53-1317-16

|  Shown) | 24-3673 Gray | 55-1317-17

50 | Set Screw ($6-32 x 1,/4" Long Hol- | Brown 53-1317-18
low Hex) | 11-2014 White | 53-1317-19
51 Wrench (Allen) for item 50 (Not | Blue | 33-1317-20
| Shown) | | 244223 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
Yeilow 53-1317-3 50 and 51 1
Green 53-13174 Black 24-5140
53 Mushroom Head Button Alumi- Red 24-5140-2
num--Includes items 3 and 4) Green 24-5140-3
Black 53-1317-5 Yellow 24-5140-4
Red 53-1317-6 Gray 24-5140-5
Y ellow 53~1317-7 Brown 24-5140-6
(ireen »3-1317-8 White 24-5140-7
54 Jumbo Mushroom Head Button Blue 24-5140-8
Aluminum-—Inecludes items 3 n Orange 24-5140-9
and 4 HF 0
Red 53-1317-9 b ?
Black 53~1317-10 l
Yellow M-1317=11 l /GINA[
(lreen 33-~1317-12

H-2078, 86-2078, 86-2008, 86-2135, 86-2136, 86-2153, 88-2177,

Py ;PAGBI

S6-1440, 86.1512, 861517, 86-1527, 86-1535, 86-1582, 85-1946, 561752, 861843, 86-2193, 86-1925, 86-192¢
8-2334

Made in US A

CUTLER-HAMMER, Milwaukee, Wis.
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INSTRUCTION SHEET

Purts CANNOT be sent promptly unless you include the following with your order: PUBLICATION NO. 104

DESCRIPTION and QUANTITY REQUIRED.

For items pictured but not listed and items not pictured or listed refer to the Cutler-Hammer Catalog

Wobbie Stick Attachmeat

Description

L} Retainiog Nut (134" x 23/64" High)
4 Retaining Nut (13§ x 34" High)

10 Spring Washer

11

| Handle

Resistor Type Indicating Light.

Renster Type PresTest Light.

Transformer Type PresTest Light

Full Voltage Type Indicating Light

59, [TEM NO., PART NO.,

702

16-1¢09
53-937

WU

& :

\.
\\
g;uu:nmu
\\

=

Neon-Type Indicating Laght.

/ e
/
1
.
\

=

The shallow lens 8 no longer avaiable
The deep lens will be supplied in the future.

Do not use the shailow lens with [tem 24.

lt?m_ ) | N-. Part Item ' No. | Part
No Description {Re /d. | No. No. Description ' Req'd. | No.
12 | Resistor l | 16 [—R-eu.mmg Nut (134" x11/16° | j
110 Volt (1000 Ohms) . 1 | 57-926 High) PEAayrITR e B 15-678
220 Voit (3000 Ohms). | 1 | 57-926-2 ‘ ' |
| - 17 | Lamp | 1 ]
13 Mounting Screw | i f% E. #51 ; ! . | 35—.73!
For Base Moustiog L2 | 11-1812 G.E. #259 . { 28-049
"‘ } L J v\ a 3 C . |
or One Hole Mounting 2 | 11-1632 18 Lens (Glass) includes gasket l |
ia . | | ' Red. ........c..... .. As | 28-57
110 Volt Type $6 ‘ ' Green. | Req'd. | 28-571-2
(6 Watt, 110 Voit) |  Ambe - gL
220 Voit Type 1086 | | -l - | ST e
0w ,2: ’, i) ) B, * Els ot 1 I S
10 Watt, 250 Vol \ | ) sar | 28-571-6
15 “\)(:j. (Plastiz) M unting Screw f
G ‘ No 6—32x—1-9/16"Long).|] 2 11-1685
"::”b‘:r g Lockwasher ety G- 16-1547
l13;!1!! 20 | Retaining Nut (34" High). | 1 15—/15
ear | !
White 22 | Switch |
| For Resistor Type PresTest. 1 6-1684-2
Le Glass) [,
'R:T (k- 98-502 23 Tarminal Screw for Item 22 2 11-285-2 ‘
(ireen Ar 28-592-2 2 s (G F 298-67°
Amber Req'd. | 28-59%-3 24 | Lamp (G.E. #48) : o
(!‘.'!ue ’.‘f;:~}‘.;§~; 25 | Terminal Lug 3 S0-2034
lear 28-592-¢
White 28-592 % 26 | Terminal Screw 3 0114082
SR CVTLER-HAMMER,

Milwaukee, Wis. :";"".J.d“nil(7té"




INSTRUCTION SHEET

Parts CANNOT be sent promptly unless you include the following with your order PUBLICATION NO.

DESCRIPTION and QUANTITY RF_()l IRED.
pictured but not listed an

) o =\

For items

Potentiometers
The potentiwmeters shown above are no longer
manulactured Only parts listed are available lor re
paws. If parts otier than those listed are needed
crder potentiometers shown Lelow,

1 @ ) @) () Gs) (8) \17/ 0 3)
kT / P,
I

,1,, t'

(713)

OO0 B G
- Y Y N A

Contact Ihummne ted Lens
Block Pushbutton
(See Page ¢) Operator

MNum:nated Transformer Tygpe Pushbutton Compiete

~\ N o~ o~ ;

w @ @ () ./n .t")
/ /
/ |

|

l
{

Full Voltage and Resistor Type
llluminated Pushbutton

Joyvatick Operator

tems not pictured or listed refer to the Cut

Item

39
13

GGQ ORIGINAL

pUBLICATION No. 10459

ler-iiammer Catalog.

565

10459, ITEM NO., PART NO.,

_ == — — = = — =L
No art
Descriptior Part Req No
Dual potenticineter (order m item 72 1
Coupling i 32823
Set screw §6-33 S long 1 11-1545
Knob (order { y it 1
Single potentiom n . em 777 1
minal § lu i SO 1901
'(r-. SLor ¢ combination
440 | 25-1912-9
5 | 25-1912-4
a
i 25-1912
i 25-1912-2
1 2 312-5
! 25-1912-8
L 1 28-520
I 1 28-769
As Reg 28766
As Hey S-866-2
As Reg 28-766-3
iy Heg 28-T60-4
is Req 28-766-5
\s Hegq 8-766-6
|
« Watt
G d 1 | 28760
8—12 2 i | 516
14—17 18 1 761
15923 24 1 99
}2-—39 40 i 63
48—359 0 1 764
G0-—T4 g S 1 | 380
Serew with lug As Req 8O- 2926
al 1 meter capaTLALS joes, not de
tems or 73
X ohms 1 41-1096-2
2 500 chms | 41-10096-3
00 ohmas 1 4110584
¥¥) ohms | 41-1096-5
XM} ohms 1 4110966
ng srew 2 2437
#6 lockwasher 2 161547
Retainung nut 1 15-708-2
R tor (used with single poton meter) (connect Lo
termunais No. i and No. 3) not shown I 57-1443-10
Mounting screw ($6-32 x 750 long 2 11-1632
#6 lock washer 2 | 16~-1547
Single potentiometer (encapsulated) (does not include |
| tems 71 or 76) !
0 ohms 1 | 41-10056-2
2,500 ohros i | 41-1095-3
100 chms i 4110054
25.000 s 1 | 41-1095-5
50,000 1 | 4i-1095-8
Ating piate |
1 | 304450
Specify 1 FO-4460-2
Knob i 53-1314
socket set screw ($6-32 3 250 long i 11-2014
Resistor (not shown) |
120 volus 2 | 57-1791
240 voita 2 | 57-1791-2
Lampe |
8 volts 1 !
12 volta 1 !
24 voita i
28 voits 1
5 voils i
120 or 240 volta
Lens senling washer i
supphiec with (tem B4 1
dle (1 ides 1tem K1) 1 24 M5
ynmon gate ‘suppied with item 87 i
Prsition gate
position !
} position
4 pomition i
5 position i

Mechansm (includes rtem 85

Made in US A

CUTLER-HAMMER,

Milwaukee, Wis.

PACE 3



10459 rusLICATION NO.

565

INSTRUCTION SHEET

Parts CANNOT be seat promptly unless vou include the followinswnh vour order: PUBLICATION NO. 10459, ITEM NO., PART NO.
CATALOG NO., DESCRIPTION and QUANTITY REQUIRED.

For items pictured but not listed and items not pictured or listed refer to the Cutler-Hammer Catalog.

Contact Tlock
Contact Block (Base Mounting Type)
(One Hole Mounting
Type)
Item Number _Part
0 Description Required Number
5 Terminal Lug (not supplied, furnished with item 6 only)
6 Terminal Screw and Lug (Captive) 4 RO-2926
7 Mounting Screw (61/64" Long). 2 11-1605
Lockwasher ) 2 16-1547
Washer (Fiber) . : ; 2 16466
66 Contact Block (Select From Table Below) So e Give The Catalog
Ordering No. For
Each Block Ordered. —
Select A Contact Block That Agrees With T*e Block Being Renewed. |
| l ('al.'llog i
| Circuit Circuit Mounting Feature | Factory Ordering |
| Symbol | Neo. 10250 | No. 10250T
— NG NO | | |
alg oo 1 NC-1 .\()| One Hole ' H2028 - 1 ‘
oo o5l 2NO | One Hole ‘ H3029 2 ‘
. |
alo gla| 2NC One Hole | H3030 3 g
S| 1NO | One Hole | H3s85 53 :
| |ele INC | One Hole | H38%6 51 1
= oy = : |
alg oo 1 NC-1 NO Base | H3031 6 ]
e waggen " | - {
50 00 2 NO Base i H3032 p :
gig alg| 2NC Base | H3033 8 {
Sl 1o Base | H3s87 54
P |
elo I NC Base | H3888 52 ‘
als 311 NC-1 NO| One Hole | wOverlap | H39%00 55 ‘
oty | , | |
3% ool 2NO | One Hole a | H30 | .
i i [ 1 |
| lalg JG{INCINO| Base *Overlap | HIOI! | 56 5
s | > ! { =
3T 55| 2NO | Bae | 4 | H ) 38

*The NO Contacts Close | 16° Nominal Belore the NC Contacts Open.

SEEEEEEEEE PO onipmm

raoe s CUTLER-HAMMER, Milwaukee, Wis. Made o 0. 3.

Ve
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PUBLICATION No. 11273

866

INSTRUCTION SHEET
For No. 912 — Normally Open Single Pole D-c Contactor

8 Hour Current Rating — 50 Amperes Max.
(Actual Rating Depends on Blowout Used)

CARE

Main Contacts

Main contacts should not be lubricated. Grease, dust or copper
oxide have insulating qualities which incresse the contact resistance
and result in unnecessary heating. The contacts are normally self-
cleaning. Dust and grease can be wiped off. A fine file should he used
to remove excessive coppe” oxide, or to dress rough or pitted con-
tacts. Care should be t»’.en to remove a8 little copper a8 necessary.

]

Fig. 1

Renewal of Contar ;s and Wear Al-
lowance

Both contacts should be renewed when
worn so that the distance “A” with the
contaetor i*. the closed position as indi-
cated in " ig. | becomes 1 inch, or be-
fore clesrance gap measured at “C"” in
Figure 3 has decreased to zero.

Failure to renew the contacts at the
proper time may cause serious damage
to the contactor.

Silver faced contacts should be replaced as soon as the silver is
worn off.

Magnetic Air Gap—Shunt contactors are shipped from the factory
wi'h a magnetic gap of 9/32” nominal. This is measured at e
in Figure 2 below. Adjustment of this gap is made with, item 15

Contact Spring Pressure

The contact pressure spring, item 9, is made of stainless steel. It
is designed for Jong life and will retain its operating characteristics
under heavy service conditions. Shouid excessive contact tempera-
tures occur the spring may be checked as deseribed below. It is only
necessary tc (heck the initial contact pressure. The final contact
pressure may be chiecked only if equipped with r»w contacta.

The illustrations below, figures 2 and 3, provid _he spring pressure
range of values and the means of measuring. If the spring pressures
are measured and found to be within the values given, the contact
pressure spring is satisfactory. If the measured spring pressures
are les. than the values giveq, the spring should be replaced.

Self-locking nut, item 8, is used to adjust. spring pressure. Before
replacing any nssociated parts note the location of this nut with re-
spect to the fat-filed on the screw. This is a nominal gauge of initial
adjustment. As shipped from the factory the top of nut lines up with
the extent of this flat.

ADJUSTMENT
These contactors are adjusted at the factory for normal conditions,
If it is desired to change the voltage value at which the coatactor
closes it can readily be done.
Turning adjusting screw, item 15, clockwise will decrease this volt-
age value, while turning it counter-clockwise will increase it. After
making any adjustment be sure to lock the screw in position.

MOVABLE CONTACT FINGER

INITIAL PRESSURE

1L 40 7O LB 8 OL
MEASURED MARALLEL TO
THE TOP SURFACE OF THE
CONTACT.

SPRING SCALE

SO

READ THE INITIAL PRESSURE

/17

FROM THIS SURFACE.
CONTACTS MUST 8€ OPEN
WHEN THIS TEST (S MADE.

Fig. 2 (Initial C t Pr )

READ THE FINAL CONTACT PRESSURE wWHEN THE
CONTALTS JUST PART AT THIS POINT

THE CONTACTS MUST SE NEW,
THE CONTACTS MUST BE CLOSED
AND THE ARMATURE LEVER wWuST
BE SEALED 7O TwE MAGNET CORE
WHEN THMIS TEST 1S MADE

SPRING SCALE

FINAL PRESSURE

L6 8 02

MEASURED PARALLEL TO THE
TOP SURFACE OF TME CONTACT

Fig. 3 (Final Contact Pressure)

Contact Heating and Application of Silver Contacts

Copper oxide forms very rapidly at excessive contact tip temper-
atures. If this condition occurs, check the remaining wear silowance
(see Fig. 1 and paragraph “Renewal of Contacts”’) and the current
~arried by the contactor. If these are satisfactory, it 18 advisable to
check the contact pressures (see Figs. 2 and 3 and paragraph “Con-
tact Spring Pressure”). Copper contacts that are operated fairly
often within their rating and wear allowance and with sufficient
spring pressure seldom form oxide or require dressing.

Silver faced contacts are used where the contactor remains closed
for long periods of time and is not subject to frequen. operation,
(nominally eight hours or more ). Do not use silver faced contacts un-
less the contactor was so equipped originally. Silver faced contacta
should not be filed or drnaeJ. unless sharp projections, caused by
heavy arcing, extend beyond the contact surface. Such projections
should be filed down to the surface ounly.

Armature Lever and Magnet Core

Keep the surface of the magnet core, item 14, and the armature
lever, item 23, which come together when the contactor cioses, cles
and free of dirt and ol

}The armature lever shaft, item 26, should be lubricated ocer sonally
with a drop or two of SAE No. 10 oil. Lubricate moderat-.y at point
where contact lever pivots in the armature lever rece s,

Wipe off excess oil.

Arc Shielus

The a ¢ shiclds, items 19 and 20, should be replaced before they
wear through, so the arc will not touch the metal pole pieces, item 18,

The arc shields can easily be rased {or inspection or renewal of the
contact parts. However, be sure that they are lowered to their nor-
mal position before the contactor 18 allowe” to opera‘e. If this is not
don%.lno blowout effect is obtained and the contacts will wear very
rapidly.

Made in U S A

curnzn-mRm,mNA[ukee, widlGh  FEe




11273 PUBLICATION NO.

466

RENEWAL PARTS \

NOTE: Pictures show
arc shields o raised
position. Lower before
operating

== 5‘

5‘"4 o
: L"

_
- "2

—

DO B

Note: Do not use 1ore than two unit electrical interlocks on one contactor
It is recommended that not more than two N.C

electrical interlock

4 circuits).
circuits be used per contactor.

10-2913

See page 4 or 5).

RENEWAL PARTS - Information Required

Parts CANNOT oe sent promptly unless you include the FOLLOWING with your order: PUBLICATION NO. 11273, [TEM NO., PART
NO., DESCRIPTION and the Number Stamped on tie Contactor Moulded Base.

| \
[tem i No. | Part [tem | No. Part
No. | Description of Part Req No. No. Description of Part Keq. No.
! By |
1 | Blowout complete (includes itema ‘ 13 E Magnet frame 1 17-6904
18 19, 20 and 21 1 | 62474 14 | Core : 1 51-64
2 Bracket (used with blowout only) 1 | 79-5375-2 15 | Adjusting screw 1 11-1812
a3 Are guard (used with blowout only) 1 | 62440 | Nut 1 915-803Z
4 | Contact screw | 1| 91.-54452 | 5/16" lockwasher 1 916-198
| 14" lockwasber [ 1 | 916-682Z 16 | Sprn 1 69-2312
A5 | Stationary contact | 17 Moided base
Copper 4 1 | 28-0286 For contactor with blowout 1 81-7145
« | Silver faced 1 23-1258 For contactor wichout blowout 1 81-7502
a6 | Movable contact finger with con- | 18 | Pole piece 2 624743
nector ‘ | 19 Arc shield : T3-1194
With copper contact I | 40-522- 20 Arc shield 1 73-1194-2
* | With silver faced contact 1 40-522 21 Protecting clip. .. . 1 23-3311-3
7 | Contact post without contact | 22 Blawout coil (Give No. on Coil). 1 :
1-15/16 " long (Marked "“Low" 1 | 18-1395-2 23 Armature lever 1 24-4025-2
| 27 long 1 18-1395 24 Spring gland 1 19-1204-13
8 Seif-locking cup nut 1 15-797 25 Washer 1 4416-134
A9 | Spring 1 69-95 76 Shaft 1 13-3239
al Coil (Give No. on Coil) 1 1/4" hex. nut 1 915-242
11 | Spring s Pal Nut 1 915-209
For use without and with off de- AN ‘ Renewal set of copper contacts
lay timing interlock 69-179 ! mvlu( ezitems 4, 5,6, 8 9 and
Orange colored. For use with on 1 6-169-3 2
‘elay timing interlock 69-2482 \s Req S0-1696-2
12 | Spring pin 1 13-3186 (

#Silver faced contacts are Lsed only where the contacts remain closed {or long penods,
o not use silver faced contacts unless the ccnta “*nr was 80 squipped onginaldy

AWe recommend that these (lems be stocked. The qu.atily to be stocked will depend on the total cumber in use

PAGE 2 Made in U. S. A

CUTLER-HAMMER, Milwaukee, Wis.
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S e
Vo | Mechanical Interlock Adjustment

{ | ! With contacts of one contactor just
\\ @ | J = touching, add or remove shims, item 43, so
7 é“‘%" o that a minimum of .188 inch arc gap is

&L obtained on the other contactor.
| 18 i

e BowoutLatch i X e B L

_ft-m! Description | No. |  Part Item | D?srnp!lon ‘ \'o T Part Item | Demnpuom "No, | P;rt.

Ne. of Part Req. | No. No. | of Part 'Reg.| No. | No. of Part |Req.| No.
Blowout Latch Mechanical Interlock Tie Bar

35 Brn.ckel.l " : 1 | T9-7416 42 | Stop.. ciiean| 2] 18718 l ' ,

36 | Blowout latch com- 43 | Shim Asreq 82545 Q 2927
plete (includes | i 14 Lever includes bushing.. . | 1 [ 244029 gg ?!{’:(E:r } 8?:%53
items 35, 37and38), 1 | 52 846 | " Bushing. . L1 | 20-919 |

37 | Latch with spring ‘ | 45 | Pin 1 [ 13-1797-9
and bracket { 1 | 52-845 46 | Post with mounting plate 1 | 170914

38 | Bracket : | 1| 79-5641 47 | Mechanical interiock com-

| [ I l plete (includes items 42, l
| 43, 44, 45, and 46) .1 1 | 6002H634A

Of Delay Timing On Delay Timing
ACat. No. 10923H26 _AC-L No. 10927H24

t“"'""‘

f
'

LOWER ELECTRICAL INTERLOCK MOUNTING AND OPERATING BAR

Single Unit Interlock l.cmon ll.o-un‘

A

t N
' e '
L

-1
he
m
.
5
1]
-l -
pup——

t‘r’*-"-‘:‘:

A '

LD e SR |

ommend Liial Lhwse (e De stocked a8 required.

Item No. | Description of Mard | No. Req. ! Part No.
04 Uperating lever » 1 ‘ 244024
85 ] Mounting screw #8-32 x 312 R.H sems screw 2 ! 11-1524
66 Mounting plate. . i 1 17-6908
67 Mounting and operator bar for two unit electrical interlocks or one pneumuc ummg interlock !

ard one unit electrical interlock ‘includes items 64, 63 and 66). 1 | 10923H11A
68 Mountin.; plate 1 | 17-7754
69 ’ Mounting unit interloek operator for one unit electrical mteriock or one nneumatic timing inter-

lock (includes items 64, 65 and 68) 10923 HITA

Made in U. S. A
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*11273 puP* ZATION NO.

FOR LOWER UNIT INTERLOCK MOUNTING
UNIT TYPE ELECTRICAL INTERLOCKS -RENEWAL PARTS —Information Required

Parts C2NNOT be sent promptly unless you include the FOLLOWING with your order: PUBLICATION NO. 11273, PART NO., DES-
SCRIPTION and either the Interlock Index No. or the Index or Order No. stamped on the Controller.

a06

Front view of 1 N.O \
Contact Arrangement

uit Interlock

Top View
2 Cirewit Interiock
Tap View
One Normally One Normally Two Normal
spen Unat Closed Unat Closed Unit
Interioek Interlock Interiock
Trem No Part No Part No Nao Part
No Desenption of Part Rea No Req No B Req No
85 Contacrt Mmounting screw 2 11-1649 2 11-1649 4 4 1 a9
L Unit wk complete Linciudes tems
%5 N7, SH. U1, and 92 i 10923H1A ! LOG2TH4A i 1 23H3A
&7 Stationary contact 2 23-2892 2 23-2802 4 4 252892
) Movable contact 1 23-2393 1 231803 2 2 1- 2843
N9 Spring plate (not supplied separately)
£ Sprng ‘not supplied separately
L1 flain spring
Plan i B9 247F . f9-2.70 69-2476 1 692478
Orar 1 B9 2046
2 Unat joek biase with formed lever
ciudes iteras 89 and W) 1 10-2485- 10 1 10- 248510 1 10-2485 248510 1 248510
A3 Add interlock crenit kit includes jtoms
85, 87, 88, and 9 As Req 10923HI0A As Req 1U923H10A As Reg 21 10A \s Req | 10823HI1DA As Req  10923H10A
4 Renewal set of contacts for ane cucuit
nrerlock i 6-185 i 6-185 i 185 1 6185 1 185

AThe sdd an interlock cirewit kit iacludes two opersung spnogs, the orange spnng i ior use oniy when both circuits are arranged for normaily closed for one intarinek.

T'he interiock lever 18 to be bent as pietured in. Double Unit Interiock Mour
BEND A" s to be made so that the normally open and normally closed int
pick up st 170 - 190 magnetic gap on the Contactor measured at "B (Fig 2, Page 1)
BEND “B" is to be made so that the normally open and normaily closed interiocks can be
adjusted for the lollowing

WEAR ALLOWANCE SPECIFICATIONS TO INSURE PROPER OPERATION OF
NORMALLY OPEN ELECTRICAL INTERLOCKS

With the Contactor in the closed 'magnet sealed) powition, a gap of 039 051 ineh
meascred at C o required
NORMALLY CLOSED ELECTRICAL INTERLOCKS

With the Contactor in the normally open pasition. & gap of 039 051 inch measured at
C* |a required. in addition, the operating roller 1 not to touch the interiock lever

= ARC CAP SPECIFICATION TO INSURE PROPER OPERATION OF [~y
- NORMALLY OPEN ELECTRICAL INTERLOCKS I‘L |
P 3T ) With the Contactor in the normally open pomtion. an are gap of at least 094 218 inch ; —
A 7N \ T \ mensured at F' s required  In addition, the operatng roller is not 1o touch the interioek — |
P ' { - ! vver | "
B N P A — 1 il |
S e { n 8 NORMALLY CLOSED ELECTRICAL INTERLOCKS ¢ T | |
. h g ) . o MALLY CLOSED ELEC - L ¥ S , — ,.’—'_‘IIE:‘—;"
$‘ N With the Contactor 1n the closed (magnet sealed) position. an arc gap of 094 218 inch o § (1| L .y \
LA, /= measured a1 F' s required \ i
w2 s a— R
¢ & ADJUSTMENT INSTRUCTIONS FOR " \
won | | NORMALLY OPEN AND CLOSED ELECTRICAL INTERLOCKS c |
— P th ntactor in the normally oper pasition arefully hend the end of the interiock -

fiat nosed pliers, one to hoid and one to bend the lever end

ADJUSTMENT OF
NORMALLY CLOSED LATE OPENING ELECTRICAL INTERLOCK

he Contactor in the normally open poxition. & Wear Allowanes gap of (039 151
asured st ( @ required. In addition, the operating roller is not 10 touch the
K wyer

With the Contactor in the cloased (magnet sealed) posit on an Are gap of
yonsts ed at ¥ » required *
TO ADJUST Loveen thie two screws securing ibha two pees lever Sb t
ever and retighten the screws ‘ "

REPLACEMENT OF CONTACTS

Repiace normall ven and cormaeily clossd ¢

tacts when one of the silver contact tips
as worn awsy or helare Giap  © as Auminsued to 005

PAGE 4 CUTLER-HAMMER, Milwaukee, Wis. S sl



puBLICATION No. 11273

866
RENEWAL PARTS  Information Required (Continued)
SIDE ELECTRICAL INTERLOCK MOUNTING AND OPERATING BAR
(7'77 ® B —
ca e e Item NO Part
fio i {T{J) Electrical ko Ih scription of Part l;~“i No
D & | Interlock Adjustment - - . .
,5 — z ~ | » 100 Interloc k roller .sw'x‘hn for
PR A P and Bend the interlock lever with right or left si 6,.. 1 2G-2796
Barisec s & > Mounti sems screw 5$8—32
St | T ey the contactor sealed so that gap Mounting rew 2x , .
tf" A‘_‘_jw._.: / “C" on the electrical interlock »/ 157 long B 11-1524
/ - e PR 101 Mounting plate lior night or
i p shown on Lottom of previous left side) 1 176900
(P page) is 039" — 051* 102 Unit interloc mounting complete
inc.udes items 100 and 101 | 10923H!12A

Left Side Mounting Pictured

FOR SIDE MOUNTING
UNIT TYPE ELECTRICAL INTERLOCKS

Parts CANNOT be sent promptly unless vou include the FOLLOWING with your order. PUBLICATION NO. 11273, PART NO., DES-
CRIPTION and either (he Interlock Index No. or the Index or Order No. stamped on the Controller.

2 Circurt Inceriock Front view of 2 N.O 1 Circuit Interiock
Top View Contact Arrangement Top View

One Normally

One Normally One Normally Open and One Two Normally
Open Unit Closed Unit Normally Closed Open Unit
Interlock Interlock Unit Interlock Interlock
ftem — ——— | | ———
- Sela it No Part No Part No Part No Part
No Description of Part Req No i No Hypend No Req Ne
105 Contact mmmu.x. screw 2 11-1649 2 11-1649 4 11-1649 4 11-1649
106 Unit interlock complete (includes itema 105,
107, 108, 111 and 112) 1 10923 H6A I 10923 H9A 1 10923 HSA l 10923H
107 Stationary contact 2 23-2892 2 23-2892 4 23-2802 3 23-2§ 2
108 Movable contact 1 23-2893 1 23-2893 2 23-2893 2 2>, 2843
109 Spring plate (not supplied separately
i10 Spring not supplied separately
111 Return spring (plain) 1 650-2476 1 69-247¢€ 1 69-2476 1 69-2476
112 Unit interlock base with straight lever (in-
cludes items 109 and 110 1 10-2485-11 1 10-2485-11 1 10-2485-11 1 10-2485-11
i13 Add interlock circuit kit (includes items 1035,
107, 108 and 111) As As

As \s
Req 1M923H10A Req. 10923HI10A Req. 10923H10A Req. 10923HI0A
114 Renewal set of contacts (for onecireuit
interlock)
AThe lid an interlock arcwt kit (aclodes two femm sprngs. The orange spnng is for use only when both circuits are A."n"j for Dofm\‘lv closed 40, one umit (oterlock
The two normally ¢ sed arrangement s 20t 1o be used with the contactor. Discard ‘e orange spnag.

WEAR ALLOWANCE SPECIFICATIONS TO INSURE PROPER OPERATION OF
NORMALLY OPEN ELECTRICAL INTERLOCKS

1 6185 1 rr—l‘s.) 1 ﬁ—lx; 1 6-185

With the Contactor in the closed magnet sealed) positicn, a gap of 039 - 051 ineh
measured st See Hat: rn i page 4 8 required
NORMALLY IH\I‘I) ELECTRICAL INTERLOC l\\
With the Contactor in the rmal petit position, 8 gap of 039 nch measured
at ¢ See Bottom of page 4) @ required o addition, the L-c-'\n g rolier «» not touch

the interlock lever

ARC GAP S.PllZIFH ATION TO INSURE PROPER OPERATION OF

NORMALLY OPEN ELECTRICAL INTERLOCKS
With the Contactor in the normall pen pomition, an are gap of at least 094
measured at F" (See Botie wn of page 4) 3 required. [n addition. the operating gpll 0
M touch the interlonk lev
NORMALL \ (IU\H) FLECTRICAL INTERLOCKS /GINA[
4| nen

With the Contactor in the med (magnet sesied) position, an sre gap of (0094 <18
measured at F See He m of page ¢ s re red

\l Jl STMENT l\\”IR\ CTIONS FOR
NORMALLY OPEN AND CLOSED ELECTRICAL INTERLOCKS

With the Contactor in the normail pen postion, carefully bend the end of the interioek

ever uming 'wo fat nosed tiers, one to hold and one 1o bend
REPLACEMENT OF CONTACTS

the lever end

1epls ee all normally open and normally oned contacts when ary of the sdver contact

~4.~ A% WOITY BWE r belore Gap '( a8 dimmshed to 005 inch .
ot CUTLER-HAMMER, Milwaukee, Wis. 252 oEd
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41273 PUBLICATION NO.

OPERATINC COILS

The coil numbers listed in the table at the right are for common d-¢ voltages on continuous
duty applications. Coils for other voltages or intermittent duty are to Le ordered by specifying the
coil number appearing on the coil together with the complete nameplate data on the controller.

- _bCc
Volts Part No
115 0-1549-2
230 9-1549-1
350 | 9-1549-3

UNIT TYPE ELECTRICAL INTERLOCKS
Instructions for Renewal of, Changing or Adding Circuits

1. Assemble stationary contacts first. Refer to the sketches at
the bottom of this sheet for positioning in assembly for the desired
cireuit arrangement.

SPRING
SUPPORT “C*

EXTRUDED
NIBE”

SPRING "B"
Fig. ¢

2. To Remove or Assemble Movable Contacts
Removal of contact “A”, — See Fig. 7. Remove contact “A"
by compressing spring ‘B with contact “A”, and at the same
time when spnng “B" is compressed, remove the contact by
pulling in an sutward direction with a shight twist.

Renewal of contact “A", — See Fig. 7. Insert the renewal contact
“A” into the area vacated by the old contact and at the same
time compress spring “B"” until contact “A” can be pushed in
and the extruded mib “E" 13 seated in the spring support “C".

3 Adding a Circuit to One Circuit Interlocks.
See Figure 4 and sketches at the bottom of this sheet.

The top two sketches below are of single circuit interlocks. Single
circuit interlocks are supplied with the additional spring “B"” and
spring supports ‘C". A circuit may be added to obtain any of the two
eircuit arrangements shown in the lower two sketches below.

A kit of parts is available tor adding a circuit to single circuit
interlocks. This kit supplies one movable contact, two stationary
contacts and two springs. These springs are “F" indicated in the
top left hand sketeh below. Only one of these springs is used. The
orange spring may be discarded because 2 N. C. circuits in one inter-
lock should not be used with this contactor.

For renewal parts, application and installation see the proper
contactor publication. Contactor publications can be ordered
from the nearest Cutler-Hammer District Office.

1 Normally Open

SINGLE CIRCUIT

INTERLOCKS

‘, ‘.?-_v-----nl‘
[~ ———

! Normally Closed

3 n

e
S e e s S

1 Normally Open

DOUBLE CIRCUIT INTERLOCKS

b "'L,é% a,:z""s\
=TT E &

y
"' M 2 _.,-url

.-.,-

1 Normally (losed

1 Normally Open, & | Normally Closed

Dty
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pPUBLICATION No. 12396

463

INSTRUCTION SHEET
No. 673 Definite Time Armature Accelerating Contactor

DESCRIPTICN
FUNCTION
Thue function of this contactor is to short out steps of

armature resistance. One contactor will short out a
maximum of two steps of resistance. The center bridg-
ing contact is an interlock in the control circuit and
its timing is not adjustable,

OPERATION

As the main line contactor closes to start the motor
with resistance in series with the motor armature, the
No. 673 contactor coil, which is paralleled with a con-
denser, is disconnected from the line. The condenser
immediately discharges through this coil to keep the
number 1 and number 2 contacts open for a definite
time depending upon their settings. Number 1 contact
operates first to short out the first step of the resistor,

sobbd °

increasing the rate of acceleration. Number 2 contact
then closes to short out another step of resistance to
connect the armature across-the-line.

The maximum total timing is about 4 seconds and
the number 1 contact must always be adjusted to close
befcre the number 2 contact closes,

ADJUSTMENT

The contactor is set at the factory for average operating condi-
tions, If it s necessary to ch the adjustment, proceed as follows,
remembering that contact num 1 must close before contact num-
ber 2 closes. The timing on each contact is independent of the setting
on the other contact,

TO INCREASE THE TIMING ON THE CONTACTS
Face the contactor and:

I—Turn the thumb screws cut. a slight amcunt (about 4 to }{ turn)
against the direction of tue arrow, turning the sc-ew for contact
number 2 slightly more than the screw for contact number 1.
The armatures of the contactor should be held closed (contacts
open) when this s done. Turning the screws in this direction
will allow the armatures to move to the frame of the con-
tactor, increasing the timing,

2—Try the new settings and make further adjustments if necessary.

C10.3487

TO DECREASE THE TIMING OF THE CONTACTS

Face the contactor and:

1—Turn the thumb screws in a slight amount (about 4 to 14 turn)
in the direction of the arrow, turning the screw for contact num-
ber 2 slightly less than the screw for cont.ct number 1. The
~ontactor should be held with its armature closed (“ontacts open)
when this is done, with the contact fingers free to move. Turning
the screws in this direction will force the contact fingers away
from the frame of the contactor,

2—Try the new settings and if not satisfactory make further adjust-
ment.

Importaat: If it is necessary to replace the contacts, replace
all of them at the same time. When replacing these contacts place a
13/64 * spacar between the outside levers and the ends of the frame at
“A" and then set the adjustable stationary contact bracket item 4
80 the contacts just touch. Lock the Lrackets ip this position with
the locking screws. For the center contact the dimension “A” should
be slightly less than 7/32°.

The above dimensions will provide the proper wear allowance on
the contacts which need not be adjusted during their normal life.

RENEWA. ~.RTS Information Required

Parts CANNOT be sent promptly unless vou include the P\ _LOWING E‘h your order: PUBLICATION NO. 123%, ITEM NO., PART NO., DESCRIP-

TION and COMPLETE NAMEPLATE DATA ON THE CONTROLLE

] |
ltem ! | No. Part Item | No. Part
No | Deseription of Part Req. No. No. Description of Part Req No
1 | Cupwasher 2 16-934-10 20 Core plate . { 1 51-303
A 2 | Sprng 1 348 21 Plate 2 20443
A 3 | Contact pate 1 21-385 22 Sleave 2 291841
A 4 | Statonary contact bracket 2 21-a77 Al Spring 2 S9-1110
Insuiator (not shown! used between item: 4 and 4 Cupwasher 2 9165812
tem 9 . As Req 561038 25 Hase 1 17-1145-2
5 Pin 2 13-1027 26 Condenser
A H | Spring 2 6O-H45 For steel oanel or insulated panel
7 | Thumb serew 2 11-502 115 volws .., 42-143-6
L] Locking spning i 69-562 230 voita 42-143-5
9 Contact base 1 17-1149 A7 Spring (center) | i 69543
10 Hase (when used) 1 8i-2{88 28 Armsiure jever (For No. | & 2 . ontact fingers). 2 24-2181
11 | Insulator 1 56-867 29 Armatire lever (center) A4 1 24-1184
i2 Insulator ‘when used) 1 61166 A3 Contaet inger w, connector . 2 40-376
13 | Spnng 1 31 | Gude 1 54608
" Steel washer , 1 161044 a2 Interiock bar | 1 61419
Ald Coill (Give No on Canl) 1 A3 | Stationary contact bracket i 2 21-387-2 «
18 Bakelite washer . : 2 [nsulstor (not shown) used between item 33
17 Frame 1 and item 9 As Req 56-1938
8 Guide 1 A4 Renewal set of contacta (includes items 4, 24,
Fe Spnng (For No. | & 2 contact fingers).... 2 ;) SR ) . 1 6-167-4
AWe recommend that these items be stocked The quantity to be stocked will depend upon the total number in use.
PAGE 1
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PUBLICATION No. 12394

64

INSTRUCTION SHEET
No. 538 Definite Time Armature Accelerating Contactor

DESCIUIPTION
FUNCTION

The function of this contactor is to short out stepe of
armature resistance. One contactor wiil shet out &
maxiroum of two s'eps of resistanc . The cen* . briag-
ing ccataect 18 an interlock in the ccntrol eireuit and
its timing w not adjustable.

OPERATICN

As ’..e main lin contactor closes to start the motor
with resistance in series with the motor armature, the
No. 538 contactor coil, which 18 paralleled with a con-
d-nser, is disconnceted from the line. The condenser
immediately discharges through this coil to keep the
number 1 and number . contacts open for a definite
time depending upor; theiwr settings Number | contaet
operates first to short out the first step of the resistor,
increasing the rate of acceleration. Number 2 contact
then closes to short cut another ste of resistance to
connect the armature across-the-line.

The maximum total timing . ibout 4 seconds and
the number | contact must always be adjusted to close
Lefore the number 2 eontact closee.

ADJUSTMENT

The contactor is set at the factory for average operating condi-
tions. If it is necessary to change the adjustment, proceed as follows,
remembering that contact number | must close before contact num-
ber 2 closes. The timing on each contact is independent of the setting
on the other contact.

TO INCREASE THE TIMING ON THE CONTACTS
Face the contactor and:

|—Turn the thumb serews out a slight amount (about 14 to !{ turn)
against the direction of the arrow, turning the screw for contaet
number 2 slightly more than the serew {or contact number 1.
The armatures of the contactor should be held closed (contacts
open) when this is done. Turning the screws in this direction
will allow the armatures to move closer to the frame of the con-
tactor, increasing the timing.

2—Try the new settings and make further adjustments if necessary.

i

! /
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C10-3486

TO DECREASE THE TIMING OF THE CONTACTS
Face the contactor and:
1—Turn the thumb screws in a slight amount (about 4 to 4 turn)

in the direction of the arrow, turning the screw for contact num-

ber 2 slightly less than tbe screw for contact number 1. Tha
contactor sitould be held with its armature closed (contacts open)
when this is done, with the contact fingers free to move Turning
the serews in this direction will force the contact finyers away
from the frame »f the contactor.

2—Try the new settings and if not satisfactory make further adjust-
ment.

Important: If it is necessary to replace the contacts, replace all
of them at the same time. When replacing these contacts place &
13/64 * spacer between the outside levers and the ends of the frame at
“A" and then set the adjustable stationary contact bracket, item 4,
so the contacts just touch. Lock the brackets in this position with
the locking screws. For the center contact the dimension “A’ should
be slightly less than 7/32”, but not equal to 13/64".

The above dimensions will provide the proper wear allowance on
the contacts which need not be adjusted during their normal life.

RENEWAL PARTS—Information Required

Parts CANNOT be sent promptly unless 1 o1 includ
TION and COMPLETE NAMEPLATE DATA ON THE

FULLOWING with your order: PUBLICATION NO. 123%4, ITEM NO., PART NO., DESCKIP-
CONTROLLER.

ltem | | Neo. | Part ltem | No. | Part
No | Deseription of Part Rec. | No No. Description of Part Reg No.
1 Cup waaher 2 16-934-10 1 Plste 2 201962
A2 Spnng 1 A6 348 A2 Spring 2 A9-598
A 3 | Contact plate . ! 21-385 2 Cup washer 4 16-834-11
Al Stationary contact bracket 2 21470 24 Base | 1 17-1145-2
lnsulator (not shown) used between tem 4 25 Condenser 1
and tem 9 As Heq. 561938 115 voit 42-143-4
5 | Pin 2 13-1027 230 voit 42-143-5
A6 | Sprag 2 64-£45 530 voit (briding cireuit used to provide oaly
7 Thumb serew 1 11-592 230 voits on condenser) 42-143-5
§ | Locking spring : 1 60-502 A26 Spring | 1 AO-643
] Contact base i 17-1149 4 Armature lever (For No. | & 2 contact fingers) 2 24-1186-2
10 Hase 1 124 28 Armature lever (center) ] 241186
i1 insuistor 1 A29  Contact finger with connector 2 21-471
12 [nsulator i 30 Guide 1 ]
i3 Spring 5 ! 31 Guide (For No | contact finger) t L]
‘. Steel washer. .. L 32 Interiock bar (For No. | contact finger) i G420
AlS Coil (Give No. o Co!, . 1 a3 Interiock bar (For No | and 2 contact fingers) 1 61419
i Hakelite washer ... . 2 4416-134 | Stationary contact bracket 2 21-3wW-2
17 | Frame . 1 17-1147 | Insulator (not shown) used between item 34
I8 Gude . 1 S4-8A7 and item 0 As Req 541938
A9  Sonng. .. i 2 9543 33 Renewal set of contacts (includes items 4 22 & 29 1 &-167-2
20 Care piate . 1 51-303 |
AWe rocommend that these items be stocked The quantity to be stocked will depend upon the total number in uae.
PAGE 1
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