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3.3.1.1 Limit Switch Within Containment
NAMCO Controls, Model DX-2400

1

: Plant ID Numbers: MOV-RC8001 A, B, C, D (RC loop isolation)
i h0V-PC8002 A, B, C, D (RC loop isolation)

MOV-RC8003 A, B, C, D (RC loop bypass) ;
,

]
MOV-SI8803 A, B, C, D (Accum, tank isolation)

i
'

l
*

t

Response: +

Limit switches used for indication only do not require

i environmental qualification. The limit switches for valves
i
a

i MOV-S':8 8.0 8 A, B, C, D are used for indication only,
i

MOV-RC8001 A, B, C, D and MOV-RC8002 A, B, C, D and
'

? MOV-RC8003 A, B, C, D were incorrectly referenced here.
I

! These limit switches, which are used for control, have the
i

j qualified NAMCO, Model EA180 and will be addressed in

() response to item 3.3.2.3.
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3.3.2.1 Valve Motor Actuator Located Within containment

{]} Submittal page references: 1, 2, 4, 5, 7, 8, 9, 13

References 10, 14

Valve ID Numbers: MOV-RC800 0A B (Pressurizer relief block valves):
MOV-RC8001A-D (RC loop isolation) '

MOV-RC8002A-D (RC loop isolation)
MOV-RC8003A-D (RC loop bypass)
MOV-RH8701 (to RHR pump from loop hot leg)
MOV-RH8702 (to RHR pump from loop hot leg)
MOV-RH 870 3 (to loop hot leg from RHR pump)
MOV-SI8800A-D (from BIT to loop cold leg)
MOV-SI8808A-D (Accum, tank isolation)

Response:
,

Valves MOV-RC8001 A-D, MOV-RC8002 A-D, MOV-RC8003 A-D,

.MOV-RH8703, MOV-SI8800 A-D, and MOV-SI8808 A-D are not

required to operate in the event of a LOCA or MS/FW line

break, as shown in the Zion FSAR. These valves do not change

position and since the starter is located outside containmentfsU
(at motor c.ontrol center in auxiliary building), an accident

in the containment will not cause the valve"to fail and change

position. No qualification is necessary.

.

Valves MOV-RH8701 and MOV-RH8702, which are used to establish

normal letdown, are required to operate long-term after a LOCA

or MS/FW line break inside containment to achieve cold shutdown.

Limitorque test report 600198 can be applied to these valve

actuators which utilize a Reliance motor with Class H

Insulation. As an alternative, it is anticipated by the Licensee

that the valves can be operated manually when the containment

~

atmosphere becomes accessible.
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3,J.2.1 cont'd

In the event of a small LOCA, it may be beneficial for valves

MOV-RC8000 A & B to remain operational long-term. Limitorque

test report B0003 can be applied to these valve actuators which

utilize a Reliance motor with Class B Insulation. It should

be noted that the environmental conditions will be less

severe for a small LOCA than for a design basis LOCA. There-

fore, long-term qualification should not be required for:the

worst case LOCA environmental parameters presented in the

Zion FSAR.
-
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3.3.2.2 Solenoid Valves Located Within Containment:

k''l Submittal page references: 6, 10 for item 3 & 4;T

15 for item 7

Items 3 & 4 ID numbers: . PCV-455C, 456 (Pressurizer relief valves)
AOV-VC8149B (Normal letdown isolation)

.

Response:

Valve AOV-VC8149B is not required to operate after a LOCA

I or MS/FW line break. This valve is backed up by containment

isolation valves VC8152 and VC8153 which are in series.
.

No qualification is necessary.

Valves PCV-455 C & 456 may be required to operate long-term.

depending on the specific types of accident. The Licensee

is reviewing the possibility of replacing these solenoids

with the qualified NP-1 solenoids.
O
V

Item 7 ID numbers: SV-RV091 thru 105 (RCFC damper solenoid

valves)

Response:

The ASCO solenoid valves in question are those for the

RCFC dampers. They.are model 8300 series valves. The valves
~

have stainless steel, metal-to-metal seats, and all metal

internals. The only part which is susceptible to failure

under high radiation or temperature environments are the

rubber sealing 0-rings. Any time this 0-ring would fail

O
.
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3.3.2.2 cont'd

(]) during normal operation the solenoid will vent and shift
I

to the accident mode. In event of a LOCA or MS/FW line break
'

the valves are required short term and will function before j

an 0-ring failure would occur. Once the solenoid has shifted

there would not be a reason to want to change the position ;

!of the dampers and therefore functional capability of the

solenoid long term after the accident does not have to be 1

addressed.

No qualification is necessary.

- ,
i
a

Note: Reference 24, which refers to the NP-1 series solenoids,

was not used by the Licensee and therefore the comment-

pertaining to this item is not applicable.
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3.3.2.3 Limit Switch Located Within Containment'

() Submittal page re'forences 11, 12

NAMCO EA-180

References: 23 |
i

Valv2 ID numbers: LCV-RC459 (Regen. Heat Exchanger Isolation |
from loop cold leg) ;

LCV-RC460 (Regen. IIcat Exchanger Isolation !

from loop cold leg) j
MOV-RC8001 A, B, C, D (RC loop isolation) !-

'MOV-RC8002 A, B, C, D (RC loop isolation)
MOV-RC8003 A, B, C, D (Accum. tank isolation)

i
,

!

Response: .

;

'

The above referenced limit switches are used for control, e

Co,mmonwealth Edison Cortpany has agreed to seal these f
limit switches with qua'ified seals. They are currently

(]) in the process of obtaiaing qualified seals and will seal

the switches at the first refueling outage for each unit

after the qualified seals arrive on site. !

.

4

,

I

e

9

e

4

e

Q

O

.
.



.. - . _ - .- .- . . . _

.

3.3.2.4 Reactor Containment Fan Cooler Motor Located Within>

Containment,

:

Westinghouse Electric Corporation, 585.5 - CSP,
,

1 Fram 200/200 hp/1200/300 rpm
References: 12 and 15

!

4

4 Response:
,

A letter has been sent to Westinghouse requesting additional

information to qualify the RCFC motors for a 40-year life

! plus accident and to qualify lubricants with respect to the

combined effects of steam / chemical spray and radiation

; exposure. Also, Westinghouse was requested to supply
r,

] evidence that their test specimen was identical to the

| installed equipment.

()
In response to the above reference letter on the RCFC motors,

; Westinghouse has replied that WCAP-7829 provides the additional

information requested. Westinghouse also stated that it was
,

not possible to secure the traceability requested in such

a short time, but that this effort has been initiated.

.

i

| Franklin Research Center stated that the qualification of

the motor-lead-splices and lead-to-cable splices with

respect to radiation was not addressed in the submittal

qualification reports. Westinghouse Test Report WCAP-7410-L,

Volume II of II, pag'e 6-3 (submitted to Franklin Research
,

f
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3.3.2.4 cont'd
.

O ceater) states enee the se11ees were enerme11v esea ro110wea

by a radiation exposure prior to being exposed to the post-

accident environment inside the containment.
|
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3.3.2.5 Electronic Flow Transnitter Located at Cl
Submittal Page Reference 16

,

Qual. Reference 9, 20, 21;

. .

FT924 FT926 !
-

- -

FT925 FT927 -
- .

.
. ..

. , -

Cold Injection Flow Rate (Model 1032496)
-

'. Response:
*

. .
.

'

These transmitters are backed up by FT934 which

$neasures the total flow and is. located outside of-

.. 'contain=cnt in a non harsh area when FT924, 925, 926,'

,-

and 9'27-are-in a harsh environ =ent. Therefore, FT924,
.

m 925, 926, and 927 are provided with redundancy which
-

.

will not be , subjected to the containment envirenzer.t.-

, .

.
.

,-, .

Electronic Pressure Transmitter Located at Cl'

Subnittal Page Reference 17 *
,

Qual. Reference 9, 20, 21 .

'

PT960 PT964-

PC961 PT965 .

-

'' - PT962 PT966
PT963 .PT967 - .

*
-.

,

Accumulator' Press. (Model 50EP1031) .

. .. .

Response:

These transmitters are not required to work following
?

c LOCA or IIELO since they only indic ta .thether or not
.

' the accumulators h:te injected.
,,

.
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3.3.2.6 Electronic Transmitter Located at Cl
Submittal Page Reference 19

() Qual. Reference 9, 20, 21

FT512 FTS13
,, ,

FT522 FT523
FT532 FT533
FT542 FT543

Steam Generator Steam Flow (Model 10B2491)

Response:
/

These transmitters are only required to work immediately

following an accident for safeguards actuation. For

available qualification refer to the generic reply on

Fischer & Porter transmitters attached to these responses.
..

Electronic Transmitters Located at Cl
Submittal Page Reference 20
Qual. Reference 9, 20, 21

O tT517 tT518 tT519
LTS27 LT528 LT529
LT537 LT538 LT539
LT547 LT548 LT549

Steam Generator Level (Model 13D2495)
*

Response:

These transmitters are required for long term operation

after MS/FW line break. For available qualification

see generic reply on Fischer & Porter transmitters attached

to these responses.
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! 3.3.2.6 cont'd

() Electronic Transmitter Located at Cl
Submittal Page Reference 22
Qual. Reference 9, 20, 21

! ! ..

FT414 FT415 FT416
FT424 FT425 FT426
FT434 FT435 FT436
FT444 FT445 FT446

Reactor Coolant Flow (Model 10B2491)
,

Response:
,

These transmitters are not required to operate after

an accident.,

.,

Electronic Transmitters Located at Cl
! Submittal Page Reference 23

Qual. Reference 9, 20, 214

PT455 PT457
PT456 PT458{])

Pressurizer Pressure (Model 50EP1041) ,

Response:

These transmitters are only required to work immediately
.

following an accident. Post-accident indication is

provided by*new TMI qualified transmitters (TMI MOD M22-1-80-3)

which are the best transmitters available as of April 1980.
I

These transmitters, PT403 and PT405, are the Reactor Coolant

Wide Range Pressure transmitters (Barton 763) .

'
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.3.2.7 Equipment Item No. 16'

Electrical Penetrations Located,- s

Within and Outside of,

( Containment'
'' ~ ' D. G. O'Brien, Type 4.1

(Submittal Page References 2 and 17)

Response:

1. The attached xeron copies of portions of the
D; G. O'Brien Instruction Manual No.'1019 for
Type 4.1 and 4.lA Electrical Penetrations
identify the materials used, including jacket
and insulation materials for cable leads. It
should also be noted that the environmental
test referenced in Section 4 of Test Report
C190A002 was a saturated steam atmosphere of
46 psig pressure, 273 F temperature, for a
48-hour period.

2. The Type 4.1 penetration contains instrumenta-
tion type cables, No. 16 AWG twisted pairs and
quads and No. 20 AWG thermocouple leads, which
will all carry currents of less than 1 amp
(generally in the range of 10 to 50 milliamps
or 4 to 20 milliamps for the No. 16 AUG and

7- much less for the thermocouple leads) which
( j will not affect the loading conditions imposed

on the cables during a LOCA.

3. We are still attempting to obtain information
from the vendor, D. G. O'Brien, to determine
a qualified life.

.
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._ Instruction Manual (1019) -

For --

_.
.

REACTOR CONTAINMENT STRUCTURE-

.

ELECTRICAL PENETRATION ASSEMBLY_.

'

TYPES 4.1 AND 4.lA--

(Serial Numbers 4.121 - 4.125 and 4.1AZ1-4.1AZ5)
'

-

,

,

*
. ._,

-

September, 1971
-

l,

'.

_

'

Prcpored For Use On -

~ - ,

-- C ZION STATION UNITS I AND II '
,

t
(Commonwoolth Edison, Co., Contract 113967)

--

.,
.' v

-- ~. . -

. Prepared by: *

. D. G. O'Brien, Inc.

l 500 Cochituate Road
,

J '

'
Framingham, Moss.

' ,n \ -* *
,

.s
.

,

Appr ved by: -

.
, . ,.

d _$@Yt-nl [ - 9|M |7 (
-_P. R. llenault, Project Electrical Engineer /

c! (2C B ,L ' e /v/
'

y R. S. B tteli ro fdt Mechanical Engineer* ~' '
j

j(l.
P.

M4 ' \[v # /7 7//
,

,

W ) Hilbergylonagerdf ucicar Power Plant I /,

J Systems
,'
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|, - INTRODUCTION

,

,.

'.The 'Electrico,1 Penetration Assembly described herein was designed
~

.

f}.,

;gond manuf act ured by D 'i. O'Brien, Inc., Framingham, Mass. for
,

') use in the construct:. n ofbuclearPowerPlant-Zion Units I ,

o

and II, Commonwoolth Edison Co., Zion, Illinois. .
,

This manual is for use in the installation, test, calibration,

and operation of Type 4.1 penetrot, ion ossemblies. This penetration_,

'

is designed for low voltage,shicided instrumentation cabic service...

Penetration assemblics of Type 4.1 (instrumentation) are
{- -

L. - Identical for both Zion Units (I and II). Types 4.1 and 4.1A -

are identical but the 4.1A designation applies to the assembly--

used with Zion, Unit II. ~ ~ '

_",
.

-

=
.

Information pertaining to other typds of penetrations also designed
-"

{I" g o obtained from other Instruction Manuals
ond manufactured by D. 6. O'Brien, Inc. for Zion Units I and II can

This manual is.

'
applicabic only to Type 4.1 and 4.1A.

; *-

.

Quality Assurance data is included under a separate cover. This

penetration ossembly is furnished for use with applicabic design
,

j
_

data of the following Sargent and Lundy drawings:
ES_42 - Typical Electrical Penetrolion, -

,

] Physical Requirements, Dat'ed 10-1-69 -

,

_

-

L., B-213 - Reactor Building Contoinment, Liner

L-'j Plate Sections and Details, Sheet 2 -

'Rev. T. Dated 10-3-69

' -B-214 -

|

,

Reoctor Building Containment, -

Penetration Schedule, Rev. L, -
.

Dated 10'3-69
''

- .
-

B-216 - Reactor Building Containment, Elevot' ion
7 Electrical Penetrations, Rev. G, -

J Dated 10-3-69
.,

J- .

11 -
-

-._ ._. . _ . _-
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' ' ' The penetration assembly described herein is furnished by D. G.
"'

'O'' B ri e n , Inc.,os part of on ASME, Class B Nuclear Vessel.
--/ \ .

'/y), c,

D'j . The electrical penetrations for Nuclear Generating Power Plants
.

manufactured by D. G. O'Brien, Inc. are engineered to meet the
.

.

stringent requirements of the electrical power industry and the
'

Atomic Energy Commission. The careful integration of many, '

,, scientific and technical disciplines has gone into the

development of a state-of-the-art product that is reliable,_,

rugged, dependable, efficient, and economical. Careful control_,

_. of manufacturing processes and materials plus extensive in-process
cnd final. testing ensures that the finest product is delivered-,

to the customer. ' ~ ~ '- .
,

-,

,

This manual is prepared to give the' customer, in readily available
f'o r m , the information necessary to efficiently install'ond maintain'

~ the purchased equipment. References throughout this manual to(QN

P type 4.1 assembly are also applicable to type 4.lA ass'emblies, '

,a ,.

unless otherwise.specified. -

'

,
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\H ' 1. 0 GENERAL DESCRIPTION
L'

,

'

!1.1 Low Voltage Shielded Instrumentation Cable Penetration
|r -

L,( j Assembly (D.G. O'Brien, Inc. Part No. R19D2227P) herein,

J.,) referred to os the penetration assembly will be ,used as
1

L on interface for possing the Purchaser's, low-voltage.

' '

Instrumentation cables, from the outside containment..

1 t
6 'to the inside containment. As such, it will become o

critical portion of the cabling system ossociated with-- -

L
'the reactor nuclear instrumentetion and control system. )

{T

Q f.2 The penetration assembly will service electronic !
instrumentation loads of~up to 120 VAC. The !

ossembly will provide the interface between instruments

located inside the containment and monitors ~' located_,

outside of the containment' that indicate status of,

' 'operation.2

.

' 1.3 The ossemblies are designed and constructed for installation
.

k in 12-inch diameter steel pipe containment penetration
nozzles that are 3 feet, 6 inches

J '
long. Each pdnetration

.ossembly is identical in basic physical configuration and
,

consists of the assembly havin,g one mechanical seal
I permanently attached. The second mechanical seal, -'

j required for field installation, is., furnished separately

in the some shipping carton. -

I
'

'

1.4 The penetration assembly must be inserted into the con-

toinment structure' nozzle from inside the containment and
is permanently installed by means of field welding at the) ..

'

] site. Mechanical sugg. orts are necessary to position th'eLJ

| ossembly during the welding operation. The past experience i

of D. G. O'Brien, Inc. in the Nuclear Power Plant Pene-
tration Asse$blies and in underwater and military

J
.

-

1__

\
L *

.
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*
.

applications provides the necessary background experience* '

(^ to ossemble and weld penetration a,semblies without:
-~; J

_(,) detrimental 8 eat transfer to the components of internal
conductors. *

, _ , ,

.
---.

1.5 Each assembly is designed to rostrain loading due to
-,

,

electrodynamic forces or acchanical stressing. Internally,

this is achieved, where requircJ, by groups of cubular

cable guides extending the full length of the penetration

assembly. >
_,

!

1
.

1.6 Every penetration assembly is permanently identified
._q

j by a serial number. Every wire, external to the ossembly,

is marked at each end with on identification number as
specified by the p u r ch a s e r,. Wire numbers in any one
multiconductor cable are not repcoted..

-

1.7 Scalini and Pressurization. The penetration assemblics

provide a dual gas barrier by means
,

,

of steel header flanges
''

and hermetically glass-scaled electrical contacts. Eachs
,

,_j of the two gas barriers meet the service environmentol
'

conditions individually, providing an overall performopce- , ,

safety factor of two. The double-pressure barrier is-
,

formed, at installation, by welding that is in accordance-

!
1

with the ASME Boiler and Vessel Code, Section III, Class-

B Vessels. Both the internal volume of the penetration
~-

" assembly and: ,tha,t between it and the penetration nozzle,

P may be pressurized through a presturization port in the.
,

"
outs'ido containment mechanico1 seal and holes in the.

,

r, ..
.

L ;- '.
3 l

.
..

- .

i I
-J l ! -2- '

-
i
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, .

.-

(- , .

conister. The canister assemblics are pressurized to,

r" 15 psig with dry nitrogen prior to shipment. Gross
-

'[) pressure differential of the penetration assembly in( )
-* L ' transit and storage can be observed on the pressure

,

-

gauge that forms part of the ossembly.
.-

CAUTION-

-

PRIOR TO INSTALLATION, THE PENETRATION '

.. ,

ASSEttBLY SHOULD BE DEPRESSURIZED AND
-,

THE PRESSURE GAUGE ASSEMBLY AND PURGING-

PORT PLUGS REMOVED. REFER T0'SECTION 4.0,

,

OF THIS MANUAL. -m

,

1.8 Safety Factors in Production. Pneumatic testing is
'

a

performed on the prototype and on each production
j ossembly in accordance with the, latest revision of

Paragraph N-110 in Section III of the ASME Boiler and.

,

Pressure Vessel Code and as covered in detail in the
Quality Assurance Instruction Data. The allowable

j look rate of both penetration' gas barriers in series,
'in prototype testing, is equal to, or better than, 13

_} x 10-6 standard cc/sec. of dry helium at 298 F and
, 54 PSIG. In production, each penetration assembly "

i
J is subjected to a leak rate test ot 54 PSIg and 78 F +5 F
' and will nota exceed 1 x 10 standard cc/sec. throegh

~

"
both penetration gas barriers in series. Due to

] controlled production processes, hermetically glass- "

.J

scaled headers or' gas barriers consistently better the
'

leak rate of.1 x 10-0 by two orders of magnitude. -

J

, *
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f
." 1.9 Ccble Description'

- , - -

1.9.1 Internal Cables. The internal cables and external.

pigtails are directly terminated to glase-scalede

,(v{' contacts i'n.connectort (pucks) welded into the gas
barriers. The electrical characteristics of 'the .

. _ ,

internal cables are identical to the' purchaser's "
_

cables within the tolerances allowed.-,

t

{ 1.9.2 External Cable Terminations. External' cable terminations

are made to the pigtail-leads on each puck. The pucks
-

are 'a related part of the. penetration assembly cas
,

barrier. All cables are soldered. They are designed
a

' '

and built to function in accordance with the require-
,

monts of the circuits they service. All conductors

are insulated from each other and from ground;, -

_,

.

3
" 1.9.3 The. prototype and all p'roductlon models are tested

'

to the following:'
-

"g A. Insulation:
,

1 1. Test Voltage - 500 VDC,

,

~ ' '
f. Minimum Insulation' Resistance

', 8 iConductor-to-conductor 1 x 10 ohms-fect- '

,

- Conductor-to-shield 1 x 10 ohms-feet
7 8

'

j Conductor and Shield to Gr'ound 1 x 10 ohms-feet
.,

B. Dielectric Strength:
3 r -

_j Prototype: I
! '

/

Conductor-toconduct~or 1500 VAC RMS-

j
J Conductor-to-shield 1500 VAC RMS

q ,
Cbhductor and Shield to Ground 1500 VAC RMS

, . -

i

9 |

; ?. !
- -

Y I '
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, 4 ,
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_ _ _ _ _ _ _

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

,
. -

F..,'
,

~

Production:'
.

.. s

O
.

- Conductor-to-conductor 600 v4C aMS,

, .

i- Conductor-to-shield 600 VAC RMS~

L Conductor and shield to ground 600 VAC P,'MS '

" Table 1-1 summarizes the technical and design parameters
~'

or.d provides a ready reference of data. I
ee
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, .

.

J
;i,..l - C O NIR O.L_ E L EC.TitlCf,L _P ERETJ:sLOL Df11RLE? R AME.TJUUMM A g y

.
.

'
'

1. Number of Conductors 360-.,

~ O '

60 twisted shicided )ocketed\
~7 ;y quads, 16 AWG Boston Insulated*

,

__1J '
'

Wire P/N 7934-H-004
50 twisted shielded jocketed- -

~
-

pairs, 16 AWG Boston Insulated
*

Wire P/N 7933-H-002
" -

,
,

10 Twisted shicided jocketed_

~

thermocouple pairs, 20 AWG
-

- Insulated Wire P/N 7938-H-002

2. Material and Size of
Conductors: - .

.

] ~ Current or signol: #16 AWG tin plated copper
stranded 7/24 -a

' #20 AWG Thermocouple wire,

'. solid chromal & constanton
._

Ground or shicid: Copper Mylor tape wrap with,

i #16 AWG bore copper 7/24
'-

strand for pairs & quads
#20 AUG solid bore copper-

,

for thermocouple pair

3. Conductor Insulating -, -

j Ho t e riol : 's Chlorosulfonote8 Polyethylenes

,
,

*Hypolon "Bostrad 7"- -

.

j Temperature- Roting: +90 C

l 4. Provision for connection
'

J of Purchaser's external .,

cable Pigtails,

] !

,

[. ,

. . ,

" 5. High Potential Test Con'uctor-to-conductor 600 VACRMd

l- on production assemblics Conductor-toshield 600 VAC RMS-,
''

! for 10 seconds:
" '

Conductor ord shield to
ground 600 VAC RMS' - .

l - -

. . '
&

. _. .

'*Hypolon is a registered < trademark of E. I. DuPont DeNomours
" ! & Co. "Bostrad 7" is o registered trademark of Boston Insulated~

J I D Wire & Cabic go.
|

,

'

J !. !a
.,

,

,' |-
,

|

t |
''

7 '

i -6 .j - '

-
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'
__

,

.,

.
~

6. Assembly Body Material 10" I.P.S. Sch. 20 Pipe,
-"

(')) ASTM, A-333 GR-1 Carbon Steel_,

,: 1 . ,
:

~~V 7. End lleodor Plate ASTM, A-442, GR-60 Carbon
Material Steel or ASTM A-516, 01:- 7 0-

..

8. End Ileader Plate Leaded Carbon Steel Per
Conductor Material AISI, C1213 (Tin plated)~"

-

-
,.

9. End licader Plate
~

Conductor Insulating
Material 9010 Glass-

'
-

-

10. Assembly Dimension
Body Outer Diometer 10 3/4"''

"

Body Length 4'6 "._, .

"
11. Maximum Integrated 1.7 x 10 Rad (1.5 MEV

'Radia. tion Exposure Gamma Rays)
~ '

12. Maximum Total Assembly 2.24 x 10~5 (Air) Min.cc.
-.,

13. hlnimum Insulation..

8 IResistance G 500 VDC: 1 x 10 ohms-feet
'

.

- . 14. Total Assembly Calculated

,
. Weight 425 pounds.

d 15. Shipping Pressurization 15 PSIG Dry Nitrogen
Testing Pressurization 54 DSIG Dry Nitrogen- -

~

16. Design Current Roting 1 '%MP
'

: ,

-
,

.
*

..

,y -

*
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'

640 ' WIRING
.

... .

- h Tl e follovi,ng drowing (Figure 6-1) depicts the wiring
.- diagram electrical connections of the Zion I and II

Electrical Penetrations, Type 4.1 Low Voltage Shielded
,

Instr,unentation Goble Service for no'rmal plus post-
'"

""

occident duty.
i.
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7.0 TERMINATION INFORMATION
a - *

Prior to ossembly of any hardware on the penetration.

,

assembly, review of D. G. O'Brien, Inc. Drawinga

C "29 2227G (sheets 1 and 3) should be made to ascertain
layout and sequence for splicing of wires. This
drawing also illustrates the location of puck assemblies
and electrical connection. sequence. The required hard-

.

-

wore and material for termination are included in the,

shipping carton, Kit P/N 115-302.
,

.

. -

CAUTION ~

Pr.IOR TO ASSEMBLY CHECK PIGTAILS AND -
*

POTTING WITHIN PUCKS FOR INDICATIONS
.

OF DAMAGE.

All work should be done in as clean on area os.

.

possible, well ventilated, and free from moisture
k' and work hozords. .

< -. , ''
' -

Purchaser's Field Cables shall be prepared as outlined
,

_

in D. G. O'Brien, Inc. Drawing R19D2227G for termination
to the Burndy or AMP wire splices and the Thermo Electric
thermocouple connectors.

.

.

h

'
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*
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O S NN8#,EC. * R EV. REV.**

PARTS LIST 'A.
- DATE 115-302 LTR.

F R AMINGH AM, MASS.

_ _ _ _ AUTHENTICATION CH G E. CON T. N O. CODE IDENT. NO. SHT
OFTITLE FIELD TERMINATION KIT ZION 4.1 3747g

GROUP ,

ITEM IDENTIFYlNG NO. *

DESCRIPTION REMARKS
NO. OTY. OTY. OTY. OTY. (DRAWING NO.)

REOD REOD REOD REOD.
*

_

J.O. 62004 Item 4.1 Outside Cont.

J.O. 62004 Item 4.1 Inside Cont.
'

.

01 450 450 YSV14 Splice, Crimp, 14 AWG, Burndy

450 450 31819 Splice, Crimp, 14 AWG, AMP (Alternate)
02 12 12 #42223 Jack, No. T3JBSS Thermo Electric

03 12 12 #42123 Plug No. T2PSS Thermo Electric
'

04 1 1 Y9M or Y10M Tool, Crimp, Burndy '

1 1 49900 or 49935 Tool, Crimp (Altern'ote)
05 45 45 2" x 4" Pod, Air Seal Kearney'

2-i"long. Tubing, Heat Shrink, Roychem RT87606 385 385 1/4" I.D. x

3-i"long Tubing, Heat Shrink Roychem RT876 |07 385 385 3/8" I.D. x

08 2rolp ro]1 S1024 Tope, Heat Seoloble 3/4" Wide Roychem

09 38 38 1" I.D. x 12" long Tubing, Heat Shrink, Raych-m RT 876 |

10 5 5 1 1/8" I.D. x 12"lon i Tubina. Heat Shrink. Rovchem RT 876
x 6" Long Tubing Heat Shrink, Roychem RT 87611 6 6 1 t" I.D.

.

-25a- .
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3.3.2.8 Equipment Item No. 17
Electrical Penetrations Located
Within and Outside of
Containment
D. G. O'Brien, Type 3.1
(Submittal Page References 2 and 3)

Response:

1. The attached xerox copies of portions of the
D. G. O'Brien Instruction Manual No. 1016 for
Type 3.1 and 3.lh Electrical Penetrations
identify the materials used, including jacket
and insulation materials for cable leads.

The environmental test referenced in Section
4 of the Test Report C190A051 was a saturated
steam atmosphere of 70 psig pressure, 298 F
temperature, 100% RH for a 1-hour period,
followed by 47 psig pressure, 271 F tempera-
ture, 100% RH for a period of 48 hours.

2. We are still attempting to obtain information
from the Vendor, D. G. O'Brien, to determine
the effects of maximum normal and short circuit
' loads on the conductors simultaneous with and
during a postulated LOCA.

3. We are still attempting to obtain information
from the Vendor, D. G. O'Brien, to determine
a qualified life.

_ . ,
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INTRODUCTION
*

. , ,- -

; .. ,

The Electrical Penetration Assembly described herein was'

designed and manuf,actured by D. G. O'Brien, Inc., , Framinaham,
'

,

W Mass. for use in the construction of Nuclear Power Plant - g,

I

p, Zion Units I and II, Commonwealth Edison ~Co., Zion, Illinois. |,

-
.

.
. ..

. .This manual".is for use in the installation, test, calibration,

. .
'and operation of Type 3.1 penetration a'ssemblics. This pene->-

-
.

tration is designed for low voltage control cobic service.-

~

Penetration assemblics of Type 3.1 and 3.1A (Zion I and Zion II"

.

. designations respectively) are identical for both Zion Units.
.

,
,

,

.

Information' pertaining to oth'er types of penetrations also.

,

'- designed and manufactured by D. G. O'Brien, Inc~.''for Zion
4

Units.I and II can be obtained from oth~cr Instruction Manuals.,

. . ,'

This manual is applicabic only to Type 3.1. .
.

.-

.

. --n . -.
t

. .
.

4 Quality Assurance data is included under a separate cover.
"

'

.
-

.::: . .

J This penetration assembly is furnished for us,c with applicabic
''

.

design data of the.following Sargent and Lundy' drawings:_

; .

2 ES-42 Typical Electrical Penetration,
'

Physi. cal Requirements, Dated 10/1/69 -

.

., . . -.
..

.

4 B-213 Reactor Building Containment, Liner
.

-

- Plate Sections and Details, Sheet 2 ,
.,-

k Rev. T, Dated 10/3/69
,

. ,
- ; ,-,

:4. . . .

'

. B-214
U '

Reactor Building Containment, '. - . ' '
Penetration Schedule, Rev. L' , . '; -

'

;.-

1 Rev. L, Dated 10/3/69 .' - -

-
. .

4 . Electrical Penetrations, Rev.. G,
'

:) .B-216 Reactor Building Containment, Elevation.

# '
'

--. . ' ,
Dated 10/3/69

-
.

,:

'*
. .-

m. - < -
. .

.---
.. , .

, , , . ' . , '* *1 -

k (N . .
'h .

. . .
-

V) .. .

,

-

,pi .
-

'

(~

]
' k {

''
'

-

.
.;; .
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a -
. .
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-
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'

; - ;Thepenetrationassemblydescribedhorcin is furnished by'D. G.
. O'Brien, Inc., as part of an ASME Class B Nucicar Vessel.

.'*- *

,'
. .

,'6 . ._ c
. . .' .

,

The electrical penetrations for Nuclear Generating Power Plants,

T manufactured by D. G. O'Brien, Inc., are edgineered to meet * the,

- ' stringentIrequirements of the electrical power industry and the
i,

'

.
Atomic Energy commission. The careful integration of many

'~'

-
.

I scicctific and technical disciplines has gone into the development
~

of c product that is reliabic and efficient. Careful control. . ,

-. .

,
of manufacturing processes and materials plus extensive in-process

,.

. and final testing ensures that the finest product is delive' red
.._ . . s

3 to.the customer. '
''

^,.-

.-; -

x. ~ , - -
.,

.

. f- ,

.- _
,

3 - c. ~ i .

s -

.

| .
This manual is prepared to give the customer, in readily availabic

_

- form, the information necessary to efficiently install and maintain, .

2 the purchased equipment. References throughout this manual to
..,*ws

' t
. the Type'3.1 assembly also are applicabic to type 3.1A assemblies,

-
.

. .unless otherwise specified. ' ' ~ . - . .

- ..- ,
,

. .
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,1, 0 GENERAL DESCRIPTION. ,

1.1 Low Voltage Control Cable Penetration Assembly (D.G._

O'Brien, I n c~ Port No. R19D2226G01) herein referred.,

to os the penetration ossembly will be used as on,

interface for possing the Purchaser's low-voltage control..

cables from outside the containment to inside the con--

toinment. As such, it will become o critical portio'n of-

the cabling system ossociated with the reactor nuclear-

'

'

control system. , - - . . -

,

1.2 The penetration assembly will extend low voltage control
, ,

power from outside the containment to circuits and* *

,

,
elements locoted inside the containment.--

1.3 The ossemblics are designed and constructed for installation~

. in 12-inch diameter steel pipe containment penetration
"

~

nozzles that are 3 feet, 6 inches long. Each penetration-

"
' assembly is identical in basic physical configuration

%

ond contains the inside mechanical' seal permanently
,

-

x. ottached. The outside mechanical seal, required for
, - .

'

field installation, is furnished separately in the
s

.

some shipping carton.
.

-

, -

s 1.4 The penetration assembly must be inserted into the

a containment structure nozzle frm inside the containment
and is permanently installed by means of field welding I

"

ot the site. Mechanical supports'
are necessary to .i

position the ossembly during the welding operation. ;
,
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'

1.5 Eoch assembly is designed to restrain loading due to,,

'

electrodynamic forces or mcchonical stressing. Internally,
.,

,W this is achieved, where required, by groups of tubular

cable guides extending.the full length of the penetration-

'ossembly. -
-

. <

,s

1.6 Every penetration assembly is permanently identified by
.,

a serial ~ number. Every wire, external to the assembly,
.-

is marked at each end with an identification number os
- specified by the purchaser. Wire riumbe rs in any one

multiconductor cable are not repeated.
,

.,
'

1
1

1.7 Scaling and Pressurization. The penetration assemblies"

provide o dual gas berrier by means of steel header'

flanges and hermetically glass-scaled electrical con,tocts.''

Each of the two gas barriers meet the service environmental |

conditions individually, providing on overall performance
safety factor of two. The double-pressure barrier is

continued at installation by welding the mechanical

,scolc cs required. Both the internal volume of the
,

penetration assembly and that between it and the pene-
,

tration nozzle may be pressurized through a pressurization
,

port in th'c outside containment mech'anical seal and vent
holes in the conister. The c'anister assemblies ares

pressurized to 15 PSIG with dry nitrogen prior to,
'

J shipment. One day prior to installation, the assembly -

9 - should be uncroted and any gross pressure differential
W(

-
'

of the penetration assembly in transit and storage may
S be observed on the pressure gouge that forms part of

' - thd assembly. Prior to ossebably, the. canister must be

h ,

,ii

|y .

,
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-, _
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.

+

-
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pressurized to 54 PSIG and observed for a period of one' ' '
'

- . d6y. If there is no indication of leakage at the end of- .

j
this period of time installation procedures should be initiated. ,

# '
,

i4.
'

.

CAUTION |
.

.
.

- .

'P'RIOR TO INSTALLATION, THE PENETRATION
1.

_ ,

ASSEMBLY SHOULD BE DEPRESSURIZED AND THE
-.

*

PRESSURE GAUGE ASSEMBLY AND VENT PORT
,

PLUGS REMOVED. REFER TO SECTION 4.0 0F
-

, THIS MANUAL. -
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' 1.8 Safety Factors in Production. Pneumatic testing is,

' ' # performed on the prototype and on each production assembly
'

in accordance with the latest revision of Paragraph
''' g N-110 in Section III of.the ASME Boiler and Pressure

. . .

Vessel Code and as covered in detail in the Quality
, . .

Assurance Instruction Data. The allowable look rate

of both penetration gas barriers in series in prototype
~0'

testing is equal to, or less than, 1x 10 stonderd

cc/sec. of dry helium at 298 F and 54 PSIG. In :

production, each penetration assembly is subjected to
'

o leak rate test at 54 PSIG and 78 F 5 F and will not,

exceed 1 x 10-0 standard cc/sec. through both penetration_,

gas barriers in series. Due to contro11cd production *
,

processes, hermetically. glass-sealed headers or gas-

-6'

barriers consistently better the leak rate of 1 x 10,

by two orders of magnitude.-

:,

. .

1.9 Cable Description

1.9.1 Internal Cables. The internal cables cnd external,

'

s - pig t ai-1s are directly terminated to glass-scaled

9 contacts in , connectors (pucks) welded into the gas |
1

barriers. The electrical characteristics of the
" '

'

internal cables are identical to the purchaser's
t

"

cables within the tolerances allowed.
, o

1.9.2 External Cable Terminations. External cable termina t ion s,

*

are made to the pigtail leads on each puck. The pucks,

are a relat6d part of the penetration assembly gas.

barrier. All cables are soldered. They are designed.
~ '

-,

and' built to function in accordance with the require-.s

3 ments of the circuits they service. All conductors

h are insulated from each other and from ground.

.

'
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1.9.3 The prototype and all production models are tested..

'to the following:, ,

'
- A. Insulotion: .

.
, ,

1. Test Voltage 500VDC''
-

. .
,

2. Minimum Insulation Resist.once -

-
-

" *
Conductor-to-conductor 1x 10 ohms-ft. :

'

Conductor-to-ground 1x 10 ohms-ft.
,

B. Dielectric Strength:
- s

Ten Seconds, 60 HZ
,

s
,

2200 V AC RMS '

.
.

.Toble 1-1 summarizes the. technical and design,

parameters and provides a roody reference of-

dato.---
,

,

a -

, - e
.

-
.

-

.4
* *

.y
-

, ,
' *

s %
'% , *

'
'

9 .
_ . _

e
~

s

t |

4 ' '
- - :.

.

.

$
'

I -s
- -

.
,

.

m -a - . .

>

*
e g

'] e .

. <
'

-

e

t

Ii ,

'' '
.

-

,

; ! I
I i

'
5.- -

l !
, .

<

.

. , ,. . . . . _ . - . . . . . . _ . . . . . - ,, . - -- - - - .~< - - . - *--



.. . .. _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ -

' TYPE 3.1 CONTROL ELECTRICAL PENETRATOR DESIGN PARAMTER SUMMARY
-

[
.a

.
, ,

- i
~

1. Number of Conductors '4'02-1KV 14 AWG, (7/.0242)
Kerite 3/64" FR Insulation-

'

& 3/64" FR Jacket
'~ 2. Material & Size of

Conductors: //14 AWG (7/.0242") Tinned Coppe:'
-

-

'

Current or Signal 10 AMP g, ,

9-

3. Conductor Insuleting Kerite Type FR Synthetic Rubbe:~

Material Insulation & Jacket t
.

,

Temperature - 90 C

4. Provision for Connecticn Pigtail Leads-
'

. of Purchaser's External
'

Cable -

.. .

5. High Potential Test On 2200 vrms
., ,

Production Assemblies- -
-

_ _ _, ,

for One Minute ,[
" -

. . .

6. " Assembly Body Material 10" I.P.S. Sch. 20 Pipe, ASTM,l
,~'

A-333, GR-1, Carbon Steel

||h) 7. End HeeJ r Plater ASTM, A-442, GR-60 Carbon Stee.|
Material

_
or ASTM A-516, GR-70

^

~ ,
. m; .

_a . ~ End He~ader Plate Leaded Carbon Steel Per AISI, l8.
Conductor Material C1213 (Tin Plated)

,

9. End Header Plate - 9010 Glassa
'

'' '

Con'ductor Insulating '

'

Material - -

' -
-a .

10. Assembly Dimension:..,

Body Outer Diameter 10.3/4" ~ ' !

Body Length 4' 6t" ,

~"
8

,

|

]
'

0
11. Maximum Int'egrated 1.7 x 10 Rod (1.5 MEV

|
.

Radiation Exposure gamma rays) ;
,

]
'

-5 -

12. . Maximum Total Assembly 2.24 x 10 cc,

|
'

(Air) Min.

.

..a
-6-

- ..

[
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-a .

.

,* .

13. Minimum Insulo' tion |

8" '

Resistance @ 500 VDC: 1 x 10 ohms-ft-

14. Total Assemifly Calculated
'

Weight 600 pounds .

,
,

,

15. Shipping Pressurization 15 PsIG Dry Nitrogen'
,

Storage Pressurization 54 PSIG Dry Nitrogen
-

,
,

16. Design Current Rating 10 omperes, nominal.

20 amperos, 1 minute
- C

overload
'

.

.

,
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6,0 WIRING
.

The following drawings (Figures 6-1, 6-2) depict the-

y wiring diagram electrical connections of the Zion I
.

and II Electrical Penetration, Type 3.1 Low Voltage
--

Control Service for Normal Non-Accident Dity plus-

.

- Post-Accident Operation on no greater than 10 per-
'

_

, cent of the conductors. -

.
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i
~ CABLE 1KV

14 AWG Kerite'
.

,
. .

|
-

. . .

<,

CONDUCTOR: 14 AWG 7. Strand (7/.0242) ---0D O.072"..

Tin plated copper
. . ,

INSULATION: Rubber Kerite 3/64" Wall
'

OD 0.170"
- "FR" Insulation Black '

.

'"

JACKET: Rubber, Synthetic, Kerite
OD 0.274,,

.

. "FR" Block 3/64" Wall'

. .

~- .,

-
,

~,.,

.

a' m,,
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M .
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1
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>
,

y Figure 6-2 1KV CABLE (Kerite)
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, , 7. 0 TERMINATION INFORMATION-

t

Prior to assembly of any hardware on the pene&.rotion

#..
assembly, o, review of D. G. O'Brien, Inc. Drawing
R19D2226G (Sheets 1 and 3) should be made to ascertain

-

layout and sequence for splicing of wires. This
g

drawing also illustrates the location of puck assemblies
and electrical connection sequence. The required hard-

hwore and material for termination are included in the,

shipping corton, Kit P/N 115-301. ;
i

CAUTION

PRIOR TO ASSEMBLY CHECK PIGTAILS AND -

POTTING WITHIN PUCKS FOR INDICATIONS.

OF DAMAGE.

All work should be done in as clean on area as (
possible, yell ventilated, and free from moisture

Iand work hozords. j
-

a

I

Purchaser's Field cables shall be prepared as h
9'

outlined in D. G. O'Brien, Inc. Drawing R19D2226G '

'

f or termination to the Burndy or AMP wire splices.
.
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$.3.2.9 Equipment Item No. 18
Electrical Penetrations

( ') Located Within and Outside
of Containment

(_ ) D. G. O'Brien, Types 2.1, 2.2 and 2.3
Submittal Page References 2 and 13

Response:

1. The attached xerox copies of the D. G. O'Brien
Instruction Manual No. 1030 for Type 2.2 and
2.2A Electrical Penetrations identify the
materials used, including jacket and insulation
materials for cable leads.

The environmental test referenced in Section 4.8
of the Test Report C190A058 was a saturated
steam atmosphere of 46 psig pressure, 273 F
temperature for a 48-hour period. Following the
environmental test, a leak rate test using
helium at approximately 275 F was conducted with
specified leak rate being met (reference Section
4.09 of Test Report C190A058).

Thermal aging and radiation exposure of the
cable leads are covered by Franklin Institute
Test Report FC-2737 and the attached letter to,,

( ) Mr. H. K. Stolt from Mr. R. M. Bowman (Kerite
,'' Company) dated August 28, 1980.

We are attempting to obtain copies of the Instruc-
tion Manuals for Types 2.1, 2.lA, 2.3 and 2.3A
penetrations to be able to indicate the materials
used. It should be noted that Types 2.1, 2.1A,
2.3 and 2.3A are not used for safety functions
but have been included in the report because they
form a part of the containment pressure boundary.

2. We are still attempting to obtain information
from the Vendor, D. G. O'Brien, to determine the,

effects of maximum normal and short circuit loads
j on the conductors simultaneous with and during a

postulated LOCA.

3. We are still attempting to obtain information
'from the Vendor, D. G. O'Brien, to determine a

qua.lified life.
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INTRODUCTION
..

The Electrical Ponotration Assembly described herein was-

> 0,[ designed and manufactured by D. G. O'Brien, Inc., Fromingham,
'

Hoss, for use in,the construction of Nuclear Power )1ont -g
Zion Units I and II, Commonwoolth Edison Co., Zion, I111 noisyV'

.s

This manual is for use in the installation, test, calibration,
,,

and operation of Type 2.2 penetration ossemblics. This pene-

tration is designed for low voltopo power cable service.

Penetration assemblies of Type 2.2 and 2.2A (Zion I and Zion II
,

designations respectively) are identical for both Zion Units.
.

'
.

Information pertaining to other types of penetrations clso

. designed and nonufac'tured by D. G. O'Brien, Inc. foF Zion
,

Units I and II con be obtained from other Instruction Manuals..,

This manual is applicabJe only to Type 2.2.m

-.

h ' Quality Assurance dato is included under a separate cover.3 ,

.' , . .s .

] ' N Thi[ penetration assembly is furnished for use with applicable ,

3 design data of the following Sorgent.ond Lundy drawings:

' ES-42 Typical Electrical Pene' ration,
'

|t

3 Physical Requirements,' Doted 10/1/69
, B-213 Reactor Building Containment, Liner {j Plate Sections and Details, Sheet i

.,
'

! Rev. T, Dated 10/3/69
-

i

.
,

i B-214 Reactor Building Containment,
! Penetration Schedule, J.

""

''

Rev. L,. Doted 10/3/69 .:
'

B-216 Reactor Building Containme.nt, Elevation
'

'

Electrical Penetrations, Rev. G,

} Dated 10/3/69 ,.
,

)<

,

. .. .
.

g y.; .?
.

-'
-

.

,.
. ,

i .'|
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.

'T'he. penetration assembly described herein is furnished by D. G.
,

f, (m'O'Brien, Inc. as part of an ASME, Class D Nuclear Vessel. .
-

u) '

',9 ,

t, ' " The electrical penetrations for Nuclear Generating Power Plants
'

engineered to meet'the -

" manufactured by D. G. O'Brien, Inc. oro

stringent requirements of the electrical power industry and the1

Atomic Energy Commission. The careful integration of many"
.

scientific and technical disciplines has gone into the*

'

- , ' development of a state-of-the-art product that is reliable,
rugged, dependable, officient,'and ecocomical. . Careful control |

,

2

of manufacturing processcs and materials plus extensive in-process .

.
.,

'end final testing ensures that the finest product is delivered j
;

.

to the customer, j
,

* ;.

a .

This manual is prepared to give the customer, in readily available,

form, the information necessary to efficiently install and maintain ;a
h

(Qd.the purchased equipment. References throughout this manual to,

type 2.1 assembly are also applicabic to type 2.lA assemblies, QJ

'

7 unless otherwise.specified. '

" ~
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*1.0 GENERAL DESCRIPTION~

n ..

V
'' '"" * S* "*""' ' ' * "*""*' '' " ^****' Y ( -O

O'Brien, Inc. Port No. R19D2224G01) herein referred
to os the penetration ossembly will be used as on

interface for possing the Purchaser's low-voltage power
'.

cables from outside the containment to inside the con-, ,

toinment. As such, it will become a critical portion of
3

the cabling system associated with the reactor nuclear3

'

power system.
~

,

.

1.2 The penetration assembly will extend low vol coge power

from outside the containment to circuits or.d elements

located inside the containment.

1.3 The ossemblics are designed and constructed for installation
, ,

1
in 12-inch diameter steel pipe containment penetration

[O'~ ,

nozzles that are 3 feet, 6 inches long. Each penetration
'

k
assembly is identical in basic.phytical configuration

. .

,

. .

-and contains the inside mechanical seal permanently
attached. The outside mechanical' seal, required for

)field installation, is furnished separately in the g
.

some shipping carton.
.

,

1.4 The penetration assembly niust be inserted into the
,

f containment structure nozzle from inside the containment f
'

and is permanently installed'by means of field welding

at the site. Mechanical supports are necessary to -+
,

position the assembly during the welding operation. ;
,

/ ,

'
-,

, ,

. .} --
. , .

ey
;,

I -l- '

..g ,

t -

t,
,p . . ,
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,

1.5 Each casembly is designed to restrain loading due to-.a
,

'

electrodynamic forces or mechanical stressing. Internally,
n

"U this is achieved, where required, by groups of tubular
-o . .

N) cobic guides extending the full length of the penetration
"

'

assembly.
,

-,

1.6 Every penetration assembly is permanently identified by
,

o serial number. Everys wire, external to the ossembly, i,
r.

is marked at coch end with on identification number os,..

specified by the purchaser. Wire numbers in any one,

'

cobic are not repeated. ..

.

] 1.7 Scaling and Pressurization. The penetration assemblies-

provide dual gas barrier by means of steel hoodero
,

flanges and hermetically glass-scaled electrical contacts.
.J e

,
,

Each of the two gas barriors meet the service environmental

conditions individually, providing on overall performance
,

.

safety factor of two. The double-pressure barrier is,,

' (d-) continued at installation by welding the mechanical
'

,

scols os required. Both the internal volume of the,
'

,~ penetration ossembly and that between it and the pene-a

tration nozzle may be pressurized through a pressurization. . ,

port in the outside containment mechanical seal and vent-

, holes in the canister. The'conister o'ssemblics are
. C

pressurized to 15 PSIG with dry nitrogen prior to"

shipment. One day prior to installation, 'the ossembly'

" should be uncroted and any gross pressure differential -
,

1' of the penetration assembly in transit and storage may

f be observed on the pressure gauge that' forms part of
' the ossembly. Prior to assembly, t.he canister must be

/ . .,a
,

|
. .

m .
.

.

a . ,
-

,

l .s,

'l -
, ,

i
'J

|
. .
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-
,

' ,' pressur'ized to 54 PS'IG and observed for o period of one
'

.

.2

C.. day. If there is no indication of leo}ioge at the end of
,
' this period of time installation procedures should be

initiated,. .

. . .

-

J ~ CAUTION ,

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

,

PRIOR TO INSTALLATION, THE PENETRATION 1, , ,

ASSEMBLY SHOULD BE DEPRESSURIZED AND THE~

i

PRESSURE GAUGE ASSEMBLY AND VENT PORT '
e

PLUGS REMOVED. REFER TO SECTION 4.0 0F
~

.
,

THIS MANUAL.o
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.

1.8 Sof'ety' Factors In Production. Pneumatic testing is-

. p) performed on the prototype and on each production assemblyg
0 in occordoace with the 1eiest revision of eorogregh-

- N 210 in Section III of the ASME Boiler and Pressure
VesIe1 Code and as covered in detail in the Quality
Assurance Instruction Doto. The allowable look rate

'.

of.both penetration gas barriers in series in prototype |

-6
testing is equal to, or less than, 1 x 10 stondord -'

cc/sec. of dry helium at 298 F and 54 PSIG. In

'
production, each penetration assembly is subjected to

.

' a 1eak rate test at 54 PSIG ond 78 F i F and will not--

~0' exceed 1 x 10 standard cc/sec. through both penetration
gas barriers in series. Due to controlled production

s -
.

processes, hermetically glass-scaled headers or gas
-6"

barriers consistently better the leak rate of 1 x 10
, _

O by two orders of magnitude. I
9 /

. |

| 1.9 Cable Description

f1.9.1 Internal Cables. All the internal cables and external,

,N'
c pigtails on #6 AWG Conductors only are directly

:

}'
f

, - terminated to glass-sealed contacts in center connector

) (puck) welded into the gas barriers. The electrical

chorocteristics of the internal cables are identical ,
.

to the purchaser's cables within t 'i e tolerances allowed.-

'
! ,

1.9.2 External Cable Terminations. External cable terminations

are mode to the pigtail leads on the center puck only.
-

; The pucks are o related part of the penetration assembly
,

'

gas barrier. All cables are soldered on the center puck

h only. All other contacts in the outer periphery are
/ ,

! crimped.*They are designed and built to function in

accordance with the requirements of the circuits they

service. Alliconductors are insulated from each other and
) ,' from ground. ''

, .

'
~

.! -
. . . . >

'
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*1.9.3 The prototype and all production models are tested ,
.

fp to the following:
U '

A. Insulation Resistance-

a"o . ,

O <

, .
1. Test Voltage - 500 VDC

^

'2. Minimum In s ulo t.io n Resistance -

8
Conductor-to-conductor 1 x 10 ohms-ft.

,

Conductor-to-ground 1 x 10 ohms-ft. ,
,,

;>. .

B. Dielectric Strength: i-a ,
I

Prototype: |,

t-

Conductor-to-conductor 750 MCM 5,000 VAC RMS i4

Conductor-to-conductor #6 AWG 3,000 VAC RMS
. l'

= .
.

.

Time: 5 minutes' -

Production:'

" '

Conductor-to-conductor 2,200 VAC RMS
.

J -

f -
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. (v I,
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TYPE 2.2 LOW VOLTAGE POWER CABLE PENETRATOR DESIGN PARAMETERS ,

.
.

1. Number of Conductors: 6 #750 MCM, 1000V rated, ]i.

-

61 Strands, plated copper wire, 'j j(~';
V 7/64" wall of Kerite HTK insulation

with a 5/64" wall of Kerite "FR" ; ,C *
')synthetic rubber jocket,

|.

Plus: 18 #6 AWG, 1000V rated, j;
7 strands, plated copper wire, j|

4/64" of Kerite HTK Insulation i|
with o 4/64" wall of Kerite !''

"FR" synthetic rubber jacket. -

, - |

2. Material & Size Of 750'MCM - 61/.1109" Tin Plated ,J

Conductors: copper wire*

6 AWG - 7/.0612" Tin Plated ,
||

Copper Wire .

|,

Current 750 MCM - 250 AMP
6 AWG - 40 AMP j

'

3. Conductor Insulating 750 MCM - 7/64" Wall of Kerite
-

Material "HTK" synthetic rubber insulation
' - ond 5/64" Wall of Kerite "FR"
'

~ ' synthetic rubber jocket ;_
-

6 AWG - 4/64" wall of Kerite !,

, {} "HTK" tynthetic rubber insulation:
and .4/64" wall of Kerite "FR" -

synthetic rubber jacket. !, '
. ;

'

Te$peratureRating: 90 C' '

4. Provisions for connec- 750'MCM - threaded stud connector
tion of Purchaser's #6,AWG - Pigtail leads

' external cable ,

a

5. High Potential Test On Conductor-to-conductor 2,200 VAC RMS
)

Production Assemblies'
. '

For One Minute*

[
6. Assembly Body ~. Material 10" I.'P.S. Sch. 20 Pipe, /STM,,

.

A-333, GR-1, Carbon Steel"
I.

ASTM, A240, 304L Stainless Steel,
7. End Header Plater f,

Material

8. End Header Plate Copper, Oxygen Free, CDA'

| Conductor Material Type 102 (Hard Temper) .

J 9. End Header Plate 9010 Glass.

j
.

Conductor Insulating ,

p Material -

,, -



.
-- - -- -- -- -

.
"*t *

10. Assembly Dimension: .

-

*

Body Outer Diameter 10 3/4"* *

Body' Length 4' 5 1/4" -' b,
~ '

,

g, (a ' , 11.- Hoximum Integrated 1.7 x 10 Rod (1.5 MEV
U- Radiation Exposure gamma rays)

.
.

12. Maxinium Total Assembly 2.24 x 10 cc.
- ~

-
.

(Air) Min.,.,

.

13. Minimum Insulation
Resistance @ 500 VDC: ' Conductog Ohm-ft.

to-conductor-

,

1 x 10, ,

Conductog Ohm-ft.
to-ground'

*
1 x 10.

..

14. Total Assembly Calculated
."

Weight 450 pounds
,

. -

.

-

15. Shipping Pressurization 15 PSIG Dry Nitrogen,

Test Pressurization 54 PSIG Dry Nitrogen
-

16. Design Current Rating
'

250 Amperes - 750 MCM,

40 Amperes - #6 AWG
-

e

,
. _
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following dr ing depicts the wiring diagrane
,

electrical c*onnections of the Zion I and II Electrical
(' V(^ . ~ Penetration, Type 2.2 Low Voltage Power Service for

Normal Non-Accident Duty' plus Post-Accident Operation
' on no greater than 10 percent of the conductors.

s ,*
.
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7.0 TERMINATION INFORMATION*

, ,

on the penetration.. - Prior te assembly of any hardware
n

~

, (,) " ' assembly, o review of D. G. O' Brien,- Inc. Droving-

,,

O R19D2224G sheu1d be mede to esceriere 1exeut end
'rawing alsosequence for splicing of wires. This d--

illustrates the location of puck assemblies and |
-

electrical connection sequence. The required hard-~
,

'
wore and material for termination are included in the'

shipping corton, Kit P/N 115-299. '''

.- ;.s
-

!.
' '

CAUTION-

*

PRIOR TO ASSEMBLY CHECK PIGTAILS AND
--.

.

POTTING WITHIN PUCKS FOR INDICATIONS
.J

OF DAMAGE.
. . , ,

--
.

All work should be done in os.cican en area os
_ ,

ag .possible, well ventilated, and free from moisture
v' and work hozords.

_l
..

. . ,s

' ' -Purchos~er's Field Cables shall be prepared as out11ned
q

J in D. G. O'Brien, Inc. Drawing R19D2224G for termination

to Burndy or AMP Wire Splices.. c,

.J ~

..

f 'g
.

I~ . .
,

x
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P.L.O S O 8 f if " / U C.* REV. 33y,PARTS ~ LIST _

DATE 115-299 LTR.
- FR AMINGH A*A MASS.

AUTHENTICATION CH G E. CONT. NO. CODE IDENT NO. SHT U ______

TITLE FIELD TEP,MINATION KIT ZION 2,2 UC6
GROUP

ITEM IDENTIFYING NO. -
DESCRIPTION REMARKSNO. OTY. OTY. OTY. OTY. (DR AWING NO.) ,

*REOD REQD REOD REOD.

X J.0. 62004 Item 2.2 Outside Cont.

\/ J.O. 62004 Item 2.2 Inside Cont.
'

-

X
><

01 6 OD6534T14 Connector, Stud to Cable Burndy-

02 6 OD6540T14 Connector, Stud to cable Burndy-

'

03 15 15 YS6C-L Solice, #6 AWG to 6 AWG Burndy

328180 Solice, #6 AWG to 6 AWG AMP Alternate
'

04 15 15 YRy_6CV10-L Splice, #6 AUG to 10 AWG - Burndy

328182 Solice, #6 AUG to 10 AWG - AMP Alternate

05 10 - 1)S1133 Snlice Kit. Kerite

06 2 DS1001 Splice Kit, Kerite-

07 2 DS1219 Solice Kit, Kerite-

08 2 _D_S1.220 Solice Kit. Kerite-

09 1 1 MY29 Crino Tool - Burndy

1 1 69120-1 Crimo Tool - AMP Alternate

1 1 47206 Crimo Head Couplino - AMP Alternate

1 1 59220-2 Valve, 3 Wav, Multi Directional Alternate

1 1 59512 7 Handle Control & Hose Assy. Alternate

1 1 69134-1 Die Set - AMP Alternate

1 1 69133-1 Die Set-AMP Alternate
-24c-

.

o D
_ _ _ _ _ _ _ _ _ _
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3.3.2.10 Equipment Item No. 24

O' Instrument and Thermocouple
'

Cables Located Within

O coat tameat
Boston Insulated Wire and Cable Co.>

] Submittal Page References 4, 5 and 11

i

Response:

a) Reference 4, Pages 12 and 13 clearly indicate
that the cables tested were ' single pair #16
AWG Instrument Cable with Bostrad7 and Bostrad75
insulation and jacket. Bostrad7 and Bostrad75
are BIW tradenames for Hypalon insulating

. material. The Bills of Material, Items A-104
l' and A-105 clearly indicate the cables purchased
'

from BIW as being insulated with Hypalon and
having Hypalon jackets. While the jacket mater-
ial of each test specimen was not clearly indicated,
the statement is made that both Hypalon and PVC

,

- jackets are compounded to meet the test requirements
,

; of Section VI and VII of Report B901.
!
4 Adequate records exist and are available at Zion

Station to provide complete traceability for the
' cable manufactured by BIW and subsequently in-

! r'~) stalled at Zion Station. These records consist
(/ of shipment invoices from BIW referencing specific

' cable reels, BIW Part Numbers, Test Reports for
each cable reel referencing cable type (conductor,

,

! insulation, jacket material) and cable pull cords
' referencing individual cables pulled from specific

cable reels. i

) b) Information addressing thermal aging of the speci-
fled cable has been requested from BIW. The effects
of radiation exposure are addressed in Report B901.

Franklin Research Center indicated in the August 27,
1980 meeting at Bethesda that electrical loading of
the instrument cables was not a concern.

1

Information on the combined effects of preaging and
radiation exposure has been requested from BIN.

c) BIW has also been requested to address the subject
of how the test specimens would react if subjected
to gamma irradiation, simulated-LOCA steam environ-i

; ment and chemical spray (submergence).

O
;

I

_ - - - - _ - . . . - . . . ~ . - -
_ _ , _ . . . _ . .
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> 3.3.2.11 Equipment Items No. 25 and 28
Cables Located Within Containment( <

\ Kerite Corporation (Various Types)
.

(Licensee references 8 and 11)

1. Insufficient evidence has been presented to identify the tested cables
as identical in materials or construction to any of those installed. The
Guidelines require that the test specimens must be the same as the equip-
ment being qualified. The licensee did not present an analysis comparing
the impact of deviations between the test specimen's specific design
features, materials, and production procedure to those of the installed
equipment. Therefore, an independent conclusion can not be reached re-
garding the extent te which there is similarity. Hence, the validity of
the test as evidence of qualification has not been established.

Response

The attached letter to H.K. Stolt from R.M. Bowman (Kerite Co.) dated
August 28, 1980 states that all of the cable supplied to Zion Station
was fabricated using the same insulation and the same jacketing materials
and further that these were the same compounds which are covered by the
Franklin Institute Test Report FC-2737.

The only difference between the Zion cable and those tested is that there
are cables at Zion which have different numbers of conductors, the sizem

( ) of the conductors are different for the various size cables and the in-
V' sulation and jachat thicknesses are different depending on the size of

the cable.

Since all the Kerite cable at Zion, medium and low voltage power and con-
trol cable, is of the same family" and the cable insulation and jacket
materials are the same as those tested in Report FC-2737, t'.is test re-
port documents qualification for all the Kerite cable at Zion.

2. The absence of preaging prior to testing together with the identification
of the material as subject to thermal degradation requires that a period
of qualified life be established. The licensee should provide such analysis.

Response

The attached letter from R.M. Bowman (Kerite Co.) to H.K. Stolt dated
August 28, 1980 states that samples B and D as listed in Report FC-2737
were thermally preaged. The report also identifies samples B and D as
having been thermally preaged, but it does not state the parameters.

'
.

1

O
O

'

.
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m. ...w----



~
. - - - -

,

.

-2-"

.

3. The test conditions of steam pressure do not fully envelop the licensee's
design test conditions; the design conditions call for 60 psig steam forQ the first 2.8 hours and 20 psig steam for the next 22.2 hours. However,

the test pressure exceeded the predicted conditions, and the test duration
with the most severe conditions exceeded the test design by a factor of
4.7. Hence, this deviation is judged acceptable.

Response

Item 3 has been found acceptable by the FRC review team.

The Guidelines require that equipment located within containment and sub-4.
-ject to submergence be qualified with actual submergence during testing.
The licensee should provide evidence of submergence testing for those
installed cables which are subject to it.

-
. O

Response

We are still attemptina to obtain information from the Vendor,
.[Kerite Company, to determine if the cables were tested for

submergence. ;
i

.

I'
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Suita 2005 ;

# 122 south Machigan Avenue [
[** Chicago. linnois 60603 {

312-933-2250
-

b ' |

|
O #

!the kerite company

O |
, ,

oe
!

!
.

iAugust 28, 1980
,

!
-

.

Mr. H. Stolt
Station Nuclear Engineering Department

.
Commonwealth Edison Company
P O Box 767
Chicago , Illinois 60690

Re: Zion Nuclear Generating Station
.

Dear Mr. Stolt: ,

.

Confirming our several recent telephone conversations,
we have looked into the matter of whether or not the
samples covered by Franklin Institute Report FC-2737
were preaged.

We have found that the samples identified as Samples
B and D were preaged at 150 C in a circulating hot air
oven for 168 hours prior to radiation exposure.

.

These cable samples were described as follows:'

B- 1/C #6 - 5/64 HTK (N-98) 3/64 FR (HC-711)-

,

D- 2/C #12 - 3/64 FR (HI-70) 4/64 FR (HC-711).

'Ihe compounds identified by numbers above are those
compounds used in all cables supplied by Kerite to the
Zion Station, and are in fact, the identical compounds'

- being used by Kerite today.

.We hope the above information will be helpful.
| . .

! Sincerely,
~

f) N - 7
. . ]

(') '/.
-d Od(\

..
'.

QI!MY i ,t

Robert M. Bowman
Huont t. a su' s chry of A DELL INCORPORATED
%~- . .A

...
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3.3.2.12 Equipment Item No. 26,s

i | BIW Cable Splices Locateds

,r (' Within Containmentl
*( ,) Raychem Corporation

Submittal Page References 1 and 2

Response:

1. Section 1.1, Page 1 of Report ER272 identifies
the materials of the D. G. O'Brien splice kits
used for terminating instrumentation cables at
Zion Station. D. G. O'Brien Drawing R19D2227G,
Sheet 4 of 4, Revision II identifies these same
materials as being used for splicing the instru-

- ment cables. This drawing plus other reference
documents are enclosed as an attachment to our
response to TER Item 3.3.2.7.

2. In' formation has been requested of the Vendor,
D. G. O'Brien, to address the concern over
aging and submergence.

fy
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( ) 3.3.2.13 Equipment Item No. 27
Kerite Corporation Cable Splices

() Located Within Containment
Kerite Corporation
Submi ttal' Page Reference 8

Response:

1. The splice kits (Kerite Splice Kit DS-1001) used
for 600 Volt Control Service are shown on
D. G. O'Brien Drawing R19D2226G, Sheet 2, Revi-
sion F (see attachment to our response to TER
Item 3.3.2.8).

i The splice kits (Kerite Splice Kits DS-1001)
used for 600 Volt Power Service are shown on
D. G. O'Brien Drawing R19D2224G, Sheet 2,
Revision E (see attachment to our response to
TER Item 3.3.2.9).

2. Report F-C2737, Page 14 indicates that samples
B and D were preaged but did not indicate the
parameters. The letter from R. M. Bowman
(Kerite Co.) to H. K. Stolt dated August 28, 1980
'(see attachment to our response to TER Item 3.3.2.11)
indicates that the samples were preaged at 150 C
for 168 hours prior to radiation exposure.s,

4. We do not expect the Electrical Penetration,
where the installed splices are located, to be
subject to submergence due to their location.
The postulated flooding of the containment will

~

remain approximately 40+ feet below the penetrations,
therefore submergence testing is not applicable.

,
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3.3.2.14 Electric Motor Valve' Actuator Located in the Auxiliary
Building (A-8)

-() Submittal page references: 24, 26, 31, 32'

.

References: 10, 14
;

}- Valvo ID numbers: MOV-FWOO50 thru 57 (Aux. FN throttle valves)
! MOV-FWOO74 thru 76 (Isolation between

condensate FW supply and
Essential SW suoply to

| aux. FW Pumps)
i

MOV-SWO100
MOV-SW0ll5 .*

MOV-SWO101 thru 107 (Aux FW Pump Isclation
, from Essential Service
| Water)
i

i

I Response: .

t

Valves MOV-FW0050 through MOV-FW0057 were incorrectly'

f, referenced here and will be addressed in response to

item 3.3.2.19. The remaining valves are not required to4

!

| (]} operate after a high energy line break in the auxiliary

building. This is the only accident in which the valves:
'

would see a harsh environment.
, .

,

' No qualification is necessary,

!
i

!

,

4

4

*

4

| ()
,

1
'

,
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3.3.2.15 Electronic Transmitter Located at Zone A8
Submittal Page Reference 41

() Qual. Reference 9, 20, 21

FT-FWO3, ,,

Aux. FW Flow (Model 10B2495)

Response:

After a LOCA or MS/FW line break in the containment,'

this transmitter is located in a non-harsh area.

Tnerefore, qualification is by experience. After a

high energy line break in the auxiliary building (HELB),
this transmitter is located in a harsh area. -However,

there are three other aux. FW flow transmitters which

remain in non-harsh environments after the HELB. These
.

(% transmitters measure auxiliary FW flow to the other three
%-)

steam generators. Decay heat load can be handled by

two steam generators only. Therefore, only two of the

remaining three transmitters in non-harsh environments

are required to operate to safely shut down the plant'

after the HELB in the auxiliary building. Qualification
i

is by experience.

l

.

e

.

.

.
, .

'

,

!
.

' , p . . - -



3.3.2.16 Equipment Item No. 37 ,

(~') Remote Shutdown Control
i f ' Panels Located in the

f Auxiliary Building (A-8)
'> Fischbach-Hatfield Contractor'-

Submittal Page Reference 16

Response:

a) The materials used in the construction of the
Remote Shutdown Panels (lLP57, lLP58, lLP59,
ILP60, 2LP57, 2LP58, 2LP59 and 2LP60) are
listed on electrical drawings 22E-1-4626,
22E-1-4629, 22E-2-4628, and 22E-2-4629. We have
enclosed copies of these drawings for your
reference and have also prepared the attached
table which compares the equipment tested with
the equipment installed on the panels.

I

b) These panels are normally not subjected to a
harsh environment when they may be used if the
control room becomes inhabitable. If a HELB
occurs in the Auxiliary Building, subjecting
these panels to a harsh environment, the panels
will not be used.

g3
'

s

%

1

.

I

,

I
,
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3.3.2.17 Electric Motor Valve Actuator Located in the Auxiliary
Building (A-9) -

Submittal Page Raferences 1, 18

References: 10, 14
:

Item 39A Valve ID Numbers: MOV-SI8809A, B (To RC loop cold leg
i from RHR Heat

Exchanger)

Note: Item 39A is in Zone A12, not A9.

Response:

These valves are only required to function afte:. a LOCA

or MS/FW line break in containment. The only pccentially

harsh environment is radiation. Qualification for radiation; ,

has been provided (see generic reply on Limitorque. operator

attached to these responses). All other parameters remain

non-harsh, Qualification is by experience for.thesefs
%,)

parameters..

Item 39B Valve ID' Numbers: MOV-VC-LCVll2B, C (to c'harging
pumps from
volume control
tank)''

,

Response:

These valves located in the auxiliary building are required

to close upon safety injection initiation after a LOCA or

MS/FW line break in containment. TF'se valves are not
'

required to operate (i.e., close) after a high energy line

break in the auxiliary building. These valves are located
,

in a non-harsh area during the period that they are requiredg~, '(> to operate (LOCA and MS/FW line break in containment).
.

Therefore, qualification is by experience.
|

t

J
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; 3.3.2.18 Electronic' Transmitter Located at A9
Submittal Page Reference 49'

,

Qual. Reference 9, 20, 21

PT PP16 PT PP18
PT PPl7 PT PP19 .

I PP Pressure (Model 50EP1017)

| Response:

These transmitters are located in a non-harsh area
4

during the period that they are required to opcrate

(LOCA and MS/FW line break inside of containment) .,

!

Therefore, qualification is by experience.
i

:
.

! *

i O
-

,

4

1

.

4

\ |

: i

Ii
4

'
,

I
'

.

e

i

I

!

|O
; 4 ;

1,

;
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3.3.2.19 Electric Motor Valve Actuator Located in the Auxiliary
Building (A-12)

Submittal Page References: 2-5, 7, 12, 13, 19-21, 27, 28

References: 10, 14
,,

Valve ID Numbers:

1. MOV-SI8801A, B 2. MOV-VC-LCVll2D, E (from RWST to
MOV-SI8802 charging pumps)
MOV-SI8803A, B
MOV-SI90llA, B 3. MOV-VC8105 (containment isolation'

MOV-SI8814 MOV-VC8106 valves)
MOV-SI8813 MOV-VC8100
MOV-RH9000
MOV-CC9413A, B 4. MOV-FWOO50 (aux. FW throttle valves)
MOV-CC9438 MOV-FWOO51 (aux. FW throttle valves)
MOV-CC685 MOV-FW0052 (aux. FW throttle valves)
MOV-VC8105 MOV-FWOO53 (aux. FW throttle valves)
MOV-VC8106 MOV-FW0054 (aux..FW throttle valves).

MOV-FW0016 MOV-FW0055 (aux. FW throttle valves)
MOV-FW0017 MOV-FWOOS6 (aux. FW throttle valves)
MOV-FW0018 MOV-FW0057 (aux. FW throttle valves)
MOV-FW0019
MOV-VC8100
MOV-CC9414

O MOV-CC9412A, B

*
~

Valves MOV-CC9412 A, B are.in non-harsh zone ale,Note:
not A12.

Response:

Category 1

These valves are required to operate in the event of a LOCA

or MS/FW line break in containment. Valves MOV-SI8802,

SI90ll A&B, and RH9000 are required long-term after the !

,

accident - the remaining valves are only required for short-

term operation. For a LOCA the only harsh parameter is

radiation. Qualification for radiation is provided

(see generic rep 1y on Limitorque operators attached to these
,

responses). All other environmental parameters remain

.

O

I .

.
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3.3.2.19 cont'd

(~} nonharsh. Qualification is by experience. Limitorque

Report B0058 provides documentation concerning applicability

of an SMB-0 test to the whole family of actuators.

Category 2

These valves, which are required for medium term operation

after LOCA or MS/FW line break, were incorrectly located

in Zone A12. Their actual location is in Zone All. This
,

is a nonharsh zone and therefore qualification is by

experience.-

.

Categ'ry 3o

- These ID numbers were duplicated in the VC system and have

j now been deleted from the system. Refer to Category I
i -

for their response.
.

'

Category 4
,

These valves are required only for design basis MS/FW
4

line break. For this accident Zone A12 is nonharsh.

In both the LOCA in containment and the HELB outside of

'

containment, the valves do not have to change position.
!
I The valves are normally in the required throttled

position to provide adequate auxiliary FW flow to the

steam generators and consequently to allow safe shutdown
'

of-the plant.
;

() '
-

.

;

,

}
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'
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_ _ g

.
-

.

3.3.2.20 Solenoid Operated Valve
!

(]} Submittal Page References: 6, 8-11, 14 i

References: 18, 19

ID numbers: Containment Isolation Valves
(Please refer to the report for their listing)

;

i

| Response:

|
These valves are all used for containment isolation ;

!

| following a LOCA or MS/FW line break'in containment. !

|
After a LOCA the only harsh parameter in Zone A12 is

radiation. These valves are required to operate immediately
,

after the LOCA (short-term) before any degra.dation due to
't

.

'
radiation could occur. The Licensee has replaced or will

'

| replace all the internal parts in the solenoid with those

) () which are contained in the qualified NP-1 series. The

replaced internal parts will now consist of high temperature /

radiation resistant material. Documentation on the ASCO list f
I.

will be presented at a later date. This ASCO kit prevents I

the problem of the stem sticking in the valve and holding
+

| the valve open. |
t i

f
4

Once the valve is closed for containment isolation, it does

i not have to remain functional since it will not be required

'

to reopen.

.

O
:
'

i
<

l

|
*

.

|
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3.3.2.21 Motor Valve Actuator Located in the Auxiliary Building (A-14)

| (~} Submittal.Page Reference: 17
V

Licensee References: 10, 14

Valve ID Numbers: MOV-VC8110 ) To seal water heat exchanger'

MOV-VC8111 ) from charging pumps
,

Response:
I

f These valves are required to function during accidents
~

,

4 i

inside containment. For these accidents the only harsh

parameter is radiation. Qualification for radiation has

{
been provided (see generic reply on Limitorque operators

attached to these responses). ..
.

Limitorque Report B0058 addresses applicability of testing

one model for a whole generic family of valves. This we

O
consider sufficient justification for using the test

reports referenced.

These valves will not affect the ability to reach cold

i shutdown after HELB in the auxiliary building.

|,

'

l
1

i

i
'

.
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3.3.2.22 Electric Motor Valve Actuator Located in the Upper Safety

Valve Room (T-2) -

Submittal Page Reference: 30

Licensee's References: 10, 14

Plant ID numbers: 1MOV-MS017 )
IMOV-MS018 ) (Atmospheric relief valvesi
1MOV-MS019 )
1MOV-MS020 )

Response:

These valves are not required to mitigate the consequences

of an accident. Long-term operation is required to achieve

cold shutdown. One hour or more after the accident it may be-

desirable to open these valves to cool down the primary

system. By the time they are needed, the area will be

rT significantly cool to allo..r an operator to open the valves
V

using the handwheel. Only one of the four valves is needed
~

for cooldown. The steam dumps to the condenser is a non-
'

qua'lified backup to these valves. . Note that these valves

can also be operated by instrument air.
,

Some degree of physical separation exists. The four valves

can be divided into two pairs. One pair of valves is about

200 feet from the other pair. While a major steam line break

would cause a temperature increase for all four valves, it is

likely thatione. pair would not feel the full effect of the

accident. Only one valve is required for the cooldown since
1

each valve can handle 10% of full power. Steam flow and* '

() decay heat is less than 2t of full power shortly after the

accident. ,

_
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'

3.3.2.23 Electronic Tra:ismitter Located at T3

Submittal Page Reference 42

/V) Qual. Referance 9, 20, 21

PT514 PT524 PT534 PT544
PT515 PT525 PT535 PT545
PT516 PT526 PT536 PT546

Steam Generator Pressure (Model 50EP1041)

lis -" ise:

Short-term operation is required after an accident.

CECO is studying methods to either relocate these

transmitters or cool them. A more detailed' response
,

on the intended plan of action will be supplied later.
!

()
V

I
*

.
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3.3.2.24 Feedwater Flow Transmitter Located in the Steam Tunnel (T-4)

Submittal Page Reference: 39

O Qual. Reference: 9, 20'

s

~'

1FT-510 lFT-530
1FT-511 1FT-531
1FT-520 1FT-540
1FT-521 1FT-541

I Response:
-

-

3

For a main steam line break (MSLB) outside containment, (

these transmitters are not used by the automatic circuitry
;

which initiates safety injection and main steam isolation

following a MSLB. They are not useful to the operator-

following MSLB since feedwater is automatically terminated

after the trip.

O For a feedwater line break (FWLB) upstream of the

isolation valve, these transmitters are not required

since reactor trip results from low steam generator level. - )
!

!
i

For a FWLB downstream of the isolation valve, the response

is the same as for MSLB.
1

|

No qualification is required for these transmitters.
.

Licensee is*' investigating radiation level in steam tunnel

(see Appendix B of report) and will submit results by

September 27, 1980. -

() '

.

!

!
.
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RESPONSE TO GENERIC QUESTIONS RAISED BY
s.-

.
FRANKLIN INSTITUTE ON VALVE MOTOR OPERATORS

Part a) We are submitting portions of Limitorque Qualification

Report B0058 as well as a letter from J Oliver of

Limitorque to M. D. Rauckhorst of Sargent & Lundy on the

item of generic qualification.

,

Part b) The motor manufacturer has been listed on the data sheet

where available. For those that are blank, we are currently

investi;1ating the motor manufacturer with Limitcrque and
,

the station. Testing was done with the valve actuator I
i

in its worst possible orientation so orientation' at the

field was not addressed.

O
~

i-

Part c) This test report was referenced before.we.had received a

response from Limitorque regarding which actuator was

associated with which test report. We now have the following

information:
'

l. For containment valve actuators, a letter stating

which test report is applicable to which actuator. I

2. For valves outside containment, a verbal response,

to be followed up by a letter s'tating that Reports

B0003 and F-C3271 are applicable to Zion valves.

Report F-C3271 is for motors with brakes and B0003

for those without brakes. Although B0003 may not
,

(:) ;

a

*

; .

,
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-

.
.

,

.

Part c) cont''d

() entirely envelope the temperature, pressure profile, ;

i

we feel that the test duration at elevated temperature
'f

and pressure will provide enough to satisfy the

qualification.'

!
i- <

Part d) Report B0003 includes radiation to the same actuator prior

to the LOCA simulation,and will be us,ed in later issues
of the report when applicable.

.

.

Conclusion:

The Licensee fcels that with the presentation of the new reports ,

and the inclusion of operating time, we have given sufficient

credence to the continued operation of Limitorque valves.

4

&
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GENERIC RESPONSE TO FISCHER & PORTER TRANSMITTEPS

The following is a generic response to comments submitted by
.

Franklin Research Center (FRC) concerning Fischer & Porter

(~') transmitters. Specifically the following paragraph refers to
*

v
FRC's comments on pages 14 and 15. FRC's comments on subsequent.

transmitters were almost identical and therefore, ,the comments

should apply to subsequent sections which address transmitters.

Specific comments on each section follows the generic reply.

a) Fischer & Porter Report 2205-51-3006 (Reference No. 21) does

list model numbers. Additionally we have contacted Fischer &

Porter (F&P) to determine the model numbers of the trans-

mitters which were tested in the Franklin Institute Report.

They are as follows:

SERIAL NO. IN REPORT F&P MGDEL NO.

6907All7A2 50EP1041
6907All7Al 50EP1041 .

6907All7A4 50EQ1031 '
-s() 6907All7A6 10B2496

6907All7A3 50EP1031
6907All7A5 10B2496

A letter has also been sent to F&P requesting verification

that the Zion transmitters are identical to the test specimen.

Fischer & Porter has informed us verbally that if the serial

numbers are known, they can make this deternination. A list.

of serial numbers was included in the letter to F&P.

Westinghouse WCAP-9157 dated September 1977 specifically

mentioned F&P transmitter model 10B2496 and the serial numbers
.

of the models tested.

b) Commonwealth Edison Company has verified that part no. 305B241U01

oscillator-amplifier is used in the electronic circuits of the
O,
'"'

P&P transmitters.
,

1
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|
. -

!

According to Fischer & Porter Report DP#2224-1-004, the '

,

oscillator-amplifier can open satisfactorily up to a

g% total gamma radiation of 1.2x108 Since the noraml radiation-

dose is much smaller than this amount, the oscillator-ampli5ier4

will not have to be replaced every ten years.

.

c) Franklin's Institute comment concerning non-sequential testing

appears to be correct based upon the documents which were sub-

mitted. However, sequential testing of these transmitters is

covered in WCAP 9157, dated September 1977.,

!

4

d) Attached is a temperature / pressure profile of the F&P Test

Report 2204-51-B006 with test * conditions superimposed upon,

, the anticipated temperature / pressure profile. It appears that
-

.

the temperature profile (uo to 24 hours) is acceptable. The,

() 'test pressure profile does not completely envelope the expected -
'

[ pressure profile. However, the initial test pressure is consider-

ably higher than the expected pressure and experience has indi- i
l

cated that transmitter failure is generally not related to

environmental pressure.
,

Also, WCAP-9157 indicates that the F&P transmitters'will per-

form their mandatory trip and initiation functions based on

the report's environmental testing results.

,

c) F&P Test Report 2204-51-B006 indicated errors of 3.5% WCAP-9157

| indicated errors within 2;1%. While these figures appears low

| compared to test reports that we have seen on other transmitters,

() the test transmitter 6907All74A5 of the Franklin Institute report,
~

appears to have an abnormally high error consi'derably above the

other F&P transmitters test by Franklin Institute.'

i
.

L
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Although this is no proof that the transmitters at Zion will
,

'

not.have this large error, it is an indication that most of the

(]) * transmitters will probably not experience this large error.

f) All of the Reactor Protection System transmitters will have

performed their function within a few seconds after an
,

iaccident. Although no detail studies regarding containment

flood level versus time have been performed, it is inconceivable

that the RPS transmitters (mounted 2 feet above the containment

floor) will be flooded before they send out the RPS signal.

See Appendix E for those safety related containment instrument

that are mounted below the fluid level. If the maximum flood

level (3-1/2 feet) is reached, there will still be at least one

instrumentation channel (those transmitters mounted above the
,

({} flood level) available for those variable which requires

medium or long term operation.

g) On November 1979 letter from R. L. Kelly of Westinghouse to
.

N. E. Wandke of CECO. addresses chemical sprays. Westinghouse

WCAP-9157 also addresses chemical sprays.

.

(

O
.



~ '
. ps f FECO.'EE V1 Tr ti-: .

l,.,.., , R;,P:? R ien: 2. : T'; "=.

I,, Ti? W LRi. A ~ 9 G Tsr 'E' -.~-t..or s
,

.-

F.W. fs?;kY "ZC +-5/-E- :6 DE 1*%5FltCM !~

c@ b WJdjhjk j
.

. , -
. -.
*

,q ..

-u. w

, .
m. k. k.,- ,,s

"
er,gb d~.. ( a

-m .
m: .

o 60 4.5/S16
m -.

- U*'4m * iW 47 PSIGa: .. -.

m r--- ,=

40 i
.

,

b~ ..
_

S$ ~fCdiCtT- MN
'

= 30~ ,

~ i
I c. v = w. *

y
0 - -~

o :..;o
u u,. y;.a

10 SEC 10,000 SEC 1. DAY .

.
~

. TIME
.

.

' Figure 6.3-l' Fast Accident Environnental Ccnditions fore

Equipnen: Dasign: Fressure versus Tine
.

(See Ibte belcw)'

.

.
. .

. .

.

. ..
,

.u. .

. , o c

.
a we

C-1V E 400 W" 2A3Y-

- . 'g ,

@ 300 - 2no F W . 22*"*P= w <

b /w

.f , . - .

.,

d ;- . ., , c o -. -

H 200 '
..

y /;P N O M d
,

,c:,or -

!u
E; 100 I e

i~
w t

i -

s|
,

.< ,
H | .
= -

o g :. n ,

-wu
10 SEC * * 10,000 SEC 1 DAY

. . TDI ,

.

.

Figure 6.3-2 Post Accident Envirennental Conditions for - *

Equi;nent Design: T :perature versus Tine
,

(Sce !bte belcw)
.

.

.

NOTE: The predicted containment pressure and temperature respcnse
curves sunericccsed in Ficn.:res 6.3-1 and 6.3-2 are cbtained
from Chap'ter l'4 cf Zion FSAR for the ccmplete blowdcwn of.

f~ the reactor ccolant through any rupture of the reactor crolant
d. system up to and including the hypothetical dou' ole end

*

severence of a reactor coolant pipe.
,

.

.

.

The design pressure (47 psig) and tenperature (271*F) of t!,e
containi.ent cre in excess of the peak pressure (42 psig) ina
temperature (263 F) predicted f rom the Safety Analysis
(Chapter 14 of Zion FSAn) .
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3.3.3.1 Equipment No. 9
Magnetrol Level Switch: A-153-FEP/VPX-Y-3x 'IDI-SIM3H-SD13H-SH13h.

Containment Recirculation Sump Level
Submittal Page Reference 18

LT-940A LT-941A
,

LT-940B LT-941B
,

'

Response:

These switches are required for long term operation after a

LOCA. They are used for indication and alarm. Backup is,
,

by containment level transmitter-wide range :

(LT-CS46, LT-CS47) (TMI MOD. M22-1-79-37)

(Barton 764) These were the best transmitters

available as of April 1980

Wyle Test Report 43235-1 dated May 2, 1977 includes
'

2 1. Nuclear radiation damage Threshold tests.
2. Regression Analysis.
3. Baseline functional and hydrostatic pressure tests.
4. Nuclear radiation aging.

,

5. Elevated temperature / humidity / cycling aging.

(]) 6. Test set-up.

This Wyle Test Report was not used as a reference in

the June 1980 submittal to Franklin Institute for review.;
,

I

Sargent & Lundy has sent Magnetrol the serial number of.

the above switches so that magnetrol can verify if the

test report covers that switch model. Sargent,& Lundy

has also requested test reports for chemical spray and

submergence. Magnetrol will supply all available

.j information by the end of September 1980. This information !

will be reviewed for applicability and submitted as
i appropriate by November 1, 1980.

O
.

_ . _ , ,
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t

3.3.3.2 Equipment Item No. 11
.

ITT Barton Level, Transmitter Model 386
Pressurizer Level7

Submittal Page Reference 21. ..

3 LT-459 '

*
1 LT-460

LT-461
'

Response:
i

These transmitters are required for long term operation'

i

] after LOCA, MSLB, and FWLB.

.

$ Franklin Institute Test Report F-C2667 (Westinghouse

WCAP-2410-L,. Volume I Appendix B) describes a temperature,.

| pressure, and humidity test for Barton 332 transmitter.
I

I
1

) A letter from Barton to Mr. John Awal of Commonwealth
1

! Edison dated April 30, 1975 said the Barton 386 has
.

(} been qualified to post-accident steam environment; and n.

-| that the above F-C2667 test report also apply to Barton 386.
I

j This test report was not used as a reference in the
i

{ June 1980 submittal to Franklin Institute for review.

I
1

*

kletterhasbeensenE~toWestinghousereauesting .

| available test report documentation.and traceability
,

documentation. Therefore, Westinghouse has replied as
f

follows:
,

"Barton Model 386 transmitters were tested

and reported in WCAP-7410L. (Section 4 and' App B -

at time of the test the 386 was still a 332 mod.).
;

; These tests show good performance during radiation

'and steam tests to 286*F (maximum errors around -5%) . "

| Westinghouse also stated that Barton is being contacted ,

! !

| for comparison between units that were tested and units
actually installed at Zion.

.- --_- - .- .- - - . --. . . - _ .. . - . . -
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i
' 3.3.3.3 Equipmerrt Item Mo. 12

,Sostman Resistance Temperature. Detectors
Reactor Coolant Hot Leg and Cold Leg Temperature,

(), Submittal.Page Reference 241
,

| TE-411A TE-411B .
TE-421A TE-421B '

i TE-441A TE-441B
:

Response:

I
i These RTD's are required for short term operation

after MSLB and FWLB.
.

|

l
<

Westinghouse Test Report WCAP-9157 provides adequate

i qualification of Sostman RTD's for short term
i

: accident environment. |
|

*
r

1

With regard to traceability for the RTD's, Westinghouse
.

has replied as follows: - -
.

"Both the Sos,eman Model 118348-1 (bypass line) and the
'

Sostman Model 11901B-2 (wide range) RTD's are reported

1 in WCAP-9157. Although both are not specifically men-

tioned in the WCAP, the only difference between these

models is in the length of the stainless steel housing.

These tests demonstrate the performance capability of

the Sostman RTD's during and following HELB conditions.

While direct traceability of materials is impossible,

(due to the fact that Sostman is out of business) , the <

Sostman RTD's were purchased over a'short period of time

and the materials are identified in WCAP-9157."

()
* .

-
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3.3.3.4 Equipment Item No. 13
Taylor Humidity Sensor Model 10H5
Containment Relative Humidity
Submittal Page Reference 25

%j

ME-RV42
ME-RV43
ME-RV44

Response:

These humidity sensors are not required to operate after

an accident. Therefore, no qualification is required.

.

'q ,)A '
i
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j- 3.3.3.5 Equipment Item No. 14
* .

j Electric Thermometers, Resistance Temperature [
, Detectors, 3-wire *

j ' Model Containment Temperature ,
'

Submittal Page Reference 26

O'
+ 1

i TE-RV42
{ TE-RV43 i

TE-RV44 |
! -j
! Response: t
! !

These Resistance temperature detectors are not required j

to operate after an accident. Therefore, no qualifica-
! , ,

i tion is required. !

! i
.
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Equipment Item No. 19

( )
3.3.3.7

Electrical Penetrations Located
Within Containment

[) D. G. O'Brien Type 5.l*
ss

(* Penetration Types . l.1 and 5. 2
are addressed at the end of the
response for Type 5.1)

Response: (Type 5.1 only)

Documentation relating to the prototype testing for,

' Type 5.1 Electrical Penetrations is contained in
D. G. O'Brien Report No. C190A041, dated April 9,
1971 and D. G. O'Brien Report ER192 which have been
submitted by letter to Mr. S. J. Crane, dated
June 9, 1980.

Enclosed with this transmittal are xerox copies of
portionsof the D. G. O'Brien Technical Manual No.
1002, dated May, 1971 which indicates materials
used and drawings applicable to the Type 5.1 pene-
tration.

Since this type of penetration is not used for
LOCA or post LOCA duty, the electrical features do
not have to function during or after the accident,

((]- only the containment pressure boundary features
must remain functional which is documented on
Sheet 1 of Report C190A041, Paragraph 1.3.

Response: (For Types 1.1 and 5.2)

Documentation relating to the prototype testing for
Types 1.1 and 5.2 Electrical Penetrations is con-
tained in D. G. O'Brien Report No's. C190A055 and
C190A062 (copies of these documents will be furnished
as soon as we obtain them from D. G. O'Brien).
D. G. O'Brien Report ER192 is also applicable to
Types 1.1 and 5.2.

i
,

h

We are enclosing xerox copies of portions of the
D. G. O'Brien Technical Manual 1044, dated January,

j 1972 which indicates materials used and drawings
applicable to Type 5.2 penetrations.

We will send copics of the instructions for Type 1.1
as soon as we obtain it.

Since these types (1.1 and 5.2) of penetration'are
not used for LOCA or post LOCA duty, the electrical,

() '. features do not have to function during or after
' the accident, only the containment pressure boundary

r)c(, features must remain functional which are documented
in Reports C190A055 and C190A062.

I

!
,

.
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3.3.3.7 (Cont'd),

'

O ^ grintoue usune of en tyges of geneereuene end
designating those used for Engineered Safety Func-
tions (ESP), Non-Engineered Safety Functions and
the spare steel sleeves provided for future used was
given to Mr. S. J. Crane at the August 27, 1980

| meeting in Bethesda.
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Instruction Manual *
3
" '

. ' . - For *
., ,

*-

REACTOR CONTAINMENT STRUCTURE
ELECTRICAL PENETRATION ASSEMBLY -

.

TYPE 5.1-TRIAXIAL INSTRUMENTATION
i ~' CABLE SERVICE

''

2 ION STATION UNITS I AND II-

,

1; -

L.J
~

.

, . _ , . ..
-

k.[). -

|

4.
May 1971

, ,
.

s. -
,.

'

D. G. O'Brien, Inc.'

I_; Fromingham, Massachusetts
(

,

-

~ .
~

j Technical Manual No. 1002
.

.

|
,

,j For Serial No's. 5.121 thru 5.1Z4 N
|

ond 5.1AZ1 thru 5.1AZ4
r'

O . |
-

-

1
'

1
1,!

- |

r
|

u Prepared By: References:
R. S. Butters, Proj. Engr. Mech.(5/12) Sorgent & Lundy

,] -P. R. Henault, Proj. Engr. Elec.(5/12) Specification
X-2308-

Approved By:
"1. R. B. Henderson,.Mgr. o f E r.g r . (5/12) D. G. O'Brien, Inc. |
d Contract No. 113967
I- '

~

Zion Stations I & II
Commonwoolth Edison Co.
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INTRODUCTION
. ., - .

*

, .

( ),

v .

(v'i The Electrical Penetration Assembly described
-

.

herein was designed and manu factured by D. G.
-

O'Brien
*

Inc., Framingham, Moss, for use in the construction
-

'

of Nuclear Power Plant - Zion Units I and II, Commonwoolth '

~

Edison Co., Zion, Illinois. '
* - ;-

. , .

-

^ ~ ;

This monuoi i s for use in the installation, test, '}

calibration, and operation of Type 5.1 penetration.o
.

This penetration is designed for trioxial instrumentation
.

a

cobic service. Penetrations o f Type 5.1, D. G. O' Brien,
'

e

Inc., Port No. R19D2228P are identical for both Zion>

Units I and II. .-

)
.

.

/m Information pertaining to other types of penetrations
'v') also designed and manufactured by D..-

G. O'Brien, Inc. '
'

. for Zion Units I and II con be obtained from other
Instruction Manuols. This manual is applicable'

'

1to Type 5.1_only.4

-

- -

. -

d,
. - -

Quality Assurance dato is included under a separate ' s
-

*
,

Cover. ~ '

!

.!.
. i<

.
.

'd

T hi.\
-

1

s penetration assembly is furnished for use with
-

|

''

'.-

opplicable design dato of the following Sorgent & Lundy
L!
1

drowings: .nl
'

}.|
-

.
_

v. ,
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' E S -4 2. Typical Electrical Penetration, ! !
-.

~

' Physical Requirements, Dated 10-1-69 '
:

B-213 Reactor Building Containment, Liner !
-- -

Plate Sections on ' Details, Sheet 2
.

|_

Rev. T, Dated 10-3-69 !
-

>.

B-214 Reactor Building Containment,- t,

Pen.etration Schedule, Rev. L,
'. Dated 10-3-69

.*

-.

,
B-216 Reactor Building Containment, Elevation- -

Electrical Penetrations, Rev. G, i

Dated 10-3-69 '"

j_ _ ~ .
-.

-,

The penetration ossembly described herein is furnished
. I

'

.

L

by D. G. O'Brien, Inc. os port of Class B Nuclear - [4 , s.
.

e /~M Vesse: i

-

i

-: t

s '
'j q '' --

,
,

5 The electrical penetrations for Nuc1cor Generating
d Power Plants manufactured by D. G. O'Brien, Inc.

'

are engineered to meet the stringent requirements E i-

of the electrical power industry and the Atomic.

Energy Commission. The careful integration of |
-

,
q

many scientific and technical disciplines has . .

] gone into the development of a s t a t e-o f-t he- a r t -

J ,

.

product that is reliable, rugged, deper.doble, '

efficient, and economical. Coreful control of - -

manufacturing processes and materials plus extensive .
.

l

i
-

.;

in-process and final testing insures the finest

4

- ~. ... . . . . . . . . . . .,

.

#
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O-i product is delivered to the customer.--

-
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.This manual is prepared to give the customer !
'

in a roodily available form th'e i nformation I
necessory to ef ficiently install and maintain

,

the purchased equipment. . -
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. General Description
~;

~

-

Type 5.1 D. G. O'Brien, Inc. Shicided Instrumentation
ITrioxial Cable Penetration Assembly Port No. R19D2228P.

.

-
-

General: .
,

,.

.

The penetration ' assembly is to be used as on interface
.

for possing the Purchaser's trioxial cables, Type RG l'/U,
i Essex P/N 21-529 from the inside containment to the outside

,

containment and as such will become o critical portion of

| the cabling system associated with the reactor nuclear
:

.instrumentation system. -

' } ,o.

. J \.f

It will extend high voltahe, lok current instrumentation
_.,

i power to n"cutron detectors located inside the containment,j s.
-

..
-

and extend high frequency pulse signals from the detectors.,

_ to remote monitoring instrumentation location outside of

.the containment. '. -
-- .

,,

-
,

"

The ossemblics are designed and constructed for installation,

~in 3 foot 6 inch long, 12 inch steel pipe containment -

penetration nozzles. Each penetration assembly is identical'

'

in basic physical configuration and consists of the assembly
-

.

~

with one wold ring permanently attached. The second mech mical see.

required for field installotion is to be instilled by the

Customer.

i
. .

.

9 *

| *
-

. .

/

IMM ,

_J
-

-

_3_
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,

V The Assembly must be inserted into the containment-

' structure nozzle from inside the containment.-

...

The Penetration Assemblics are to be permanently '-
'

installed by menns o f field weldia.o ti t the site.--

.~

A maximum of three field welds are required for
: installation. Mechanical supports are necessary

-.

to position the Assembly during the welding,
.

"
-

operation. The post involvement o f D. G. O' Brien ,
,

Inc. In the Nuclear Power Plant Penetration3

- ~ ..

Assemblies and in underwater and military
,

,

applications has provided a great deal of;

exper'ience in ostembly and welding of Penetration I
1

(n) Aseemblie:, without detrimental hoot transfer'

to the components of internal conductors.
;

..- . ,.
- ,

. ., .

%

Each Assembly is designed in a manner that will
J restrain'looding due to electrodynamic forces

or mechenical stressing. Internally.this is..

ochieved,where required, by g'roups of tubular.

!coble guides extending the t'ull le ngt h o f t he"

,
" Penetration Assenbly. External supports protect

and strain relieve the cable and conductor
'

[-

I

terminations where r'equired. ,
,

}
'

-
.

Each Penetration Assemnly is permonently identified
} ; by a serial nu ber. Each wire beyond the Assembly is

i

) ! ' I
.

'''

- !

.
' ~ ~

- '
-

. 1

- -
3

*
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-
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marked at.coch end with an identification number
. . . -

,

bs specified by the Purchaser. Wire numbers in.,

ony one multiconductor cobic are not repcoted...,
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.O Scaling and Pressurization: *

-

..

The Penetration Assemblics previde dual gaso.-

barrier by means of steel header flanges and--
,

hermetically gloss-scaled cicctrical contacts.'

Each of the two gas barriers meet the servir e"

*

environmental conditions individually, providing
,

on.overall performance safety factor of two.,

.

'
'

The double-pressure barrier is formed, at

] installation, by welding the two weld rings to..

the containment structure liner plate. WeJd

preparation and all weldir.g is in accordance

with ASME Boiler and Vessel Code, Section III,
.,

,

: /~''. Class B Vessels.
" L/ .

'
. .

j N Both iriternal volume of the Penetration Assembly
'

~

ond thot between it and the penetration nozzleq
J may be pressurized through purging holes in the

.

'

conister. The canister assemblics are pressurized-
.-

to 54 psig with dry nitrogen prior to shipment."
.

Gross pressure dif ferential of the penetration ;
~

-

' assembly in transit and storage con be observed
"

|
7 on the pressure gauge that is part of the ossembly.o

CAUTION: Prior'to installation, the Penetration * '

~

Assembly should be depressurized and_

the pressure gauge assembly and purging,

*

_ portiplugs removed. Refer to Section IV of-
,

this monu,ol.,

.y - ;. - -

,

, . ,

'
i'9

'j . . =
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O Pneumo-tic testing ~was performed on the prototype -

,

an'd each production ossembly in accordence with
_

the latest revision of Paragraph N-110 of Section,
,

III in the ASME Boiler and Pressure Vessel Code s;..

and as covered in detail in the Quality Assurance.,

Inst.ruction Dato. D. G. O'Brien, Inc. hos,

ochieved on excellent reputation in man-sofetya

q roted equipment and this equipment is a further
,

J - indication of maintaining this concept.

; - ~ .

The allowable leak rate of each penetration
~

~l gas barrier prototype testing is equal to or
,

-6 ~
''

"less than 1 x 10 -standard cc/sec. of dry
' /^) helium at 2980F. and 70 PSI. In production, coch

- 'J
penetration assembly is subjected to a leak rate

-,

I N'. test of 70 PSIG at 78*F. and will not exceed"
-61x, ' 10 standard cc/sec. through each pc.wtration

-

gas barrier or a total assembly. Due to controlled.,

prodection processes hermetically glass-scaled.
,

hooders or gas barriers' consistently better the_
,

-6
ricok rate of 1x 10 by two orders of magnitude or7< ~8 ' ' '

J :1 x 10 cc/sec. helium. .The usage of dual gas

rriers odd on additional look rc'e factor of safety-
.

!
,

bf two.
'
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Co b 1_c D e s c ri pt'io n :

'
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-

Internal trioxial cables are Type. RG 11/U with ''
-

' '

polyethylene insulation and outer jacket and
~

match the electrical and physical chcracteristics
'

"

of the external cable. Each RG 11/U cob.le is,

. terminated in hermetic, environmental connector
.,

plugs which mate with the glass-scaled receptacles :
*

.2

in the gas barrier. The internal cables are directly.

..,

terminated to these receptacles, and the external
. ,

cables to the positive engagement obgs. The
,

u . electrical choroctoristics are identical to the
.

Purchaser's cables within the tolerance allowed., ,_
,

,

( l
a(/

,

'

External .cobic terminations ore to be modo to__,

.N'
D. G. O'Brien,

i
* '

..

.J '

Inc. trioxial connector plugs.

These plugs are designed and built to positively--

engage with the D. G. O'Brien, Inc. trioxial-

'
-

- connector receptacle ~s. The receptacles. ore a

structural part of the Penetration Assembly gas-
.

! !~ barrier and the internal interconnecting cables j
~

ore terminated at D. G. O'Brien, Inc. One of the
~

, design footures of the true trioxial connectors is

the cose of cable terminations. All ottochments are -

done by crimp type contacts, thus reducing the -.

,

'the installation time and perplexity of termination.
'7 ;.
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The cable shielding is continuous and concent'ric-

,

oround the center conductor over the entire length'-'

.of the penetration ossembly. In the gas barriers,
,

''

hermetically gloss-scaled conductor contacts and
'

inner and outer shields provide a pressure seal.
A positive engagement receptacle plug in a true
triox configuration is supplied for the connection.

._.

' of the Purchaser's triox cable. Each cobic is .
,

_

terminated in its individual connector. Allc_

(_, conductors and shields are insulated from each
_. other and from ground.

! -
. .

..s

Insulation resistance was tes'ted between each.__, m

.t \

lv' conductor, conductor to shield, conductor to

ground oryd shield to ground and meets the 500 VDC,

J \ ; wit).stond test without arc over 'or breakdown.
'

' ;
,

] ,

1

The. prototype and all production models were testcd-

.

~ '
to the following:

'

- .,

I

~

1. Test Voltogo 500 V'DC - 'l .
-

-

-f' 2. Minimum Insulation Resistance:- -

7
.

I 12 '

l'x 10 Chm's - Center conductor to Inner Shield
0

(~ 1 x 10 Ohms Inner to Outer Shield & Outer-
, .

L - Shield to Ground
-. .

Jg | i - :-

.

L |
, -

; . _ . .

:
-

. .-
i -_. .

.

8g- ..,

m
'
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The penetration assembly was tested to the following:
,

.-
-

1.' Center Wire to Inner Shield 3,000 VDC for 1 Min.-
,,

. o

2. Inner Shield to Outer Shield 500 VDC for 1 Min.- .

3. Outer Shield to Ground 500 VDC for 1 Min.-

.
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T,he following tabulation of technical and design
-

il

{
"'

parameters provides a ready reference of dato.
'~~

Additional information.is provided in each Section
~'

i
of this

' manual to supplement the above general
description.

_ _ - .

~

.
.4
.

._,

i ,

TYPE 5.1 TRIAX INSTRUMENTATION ELECTRICAL PENETRATOR
;

.

*
-,

DESIGN PARAMETER SUMMARY
. _ _

'l -
-

- L '

1. Number of Conductors_,

20 Triox RG-11/U
] (n'f 2. Motorial & Size of
.J Conductors:

.

, #18 AMG Tinned Copper
-pCurrent or Signaln.

j ' N.. . Groun'd or Shield
,

'

Bore Copper Braid
7 3. Conductor Insulatingj Hoterial

Polyethylene
Temperature, *

+75.o C.
* 4. Provision for Connection D. G. O'Brien, Inc.

] . 'Coble Model No. R19P1010G01
,of Purchaser's External,

*

'

]' 5. High Potential Test On
' Conductor to FirstProduction Assemblies

for One Minute Shield - 3000 VDC
} Shield to Shield and
, Shield to Ground - S00'VDC,

.

. .

}h '

'

,-
. , .. -

-

.

I
~

. .

U |

'

-
.

]
,

.-

r _9_ '(.

.
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,

'

,

M

b-
~

i
6. Assembly Body Material 10" 1.P.S. Sch. i'

-

20 Pipe, ASTM, A-333 i' '

.

Gr-1, Carbon Steci-
.

.
-

'

7. End Header Plote ASTM, A-442, Gr-60 ,,

Hoterial Corbon Steel or ASTM !
.

' ' '

.
A-516, Gr-70 ,

C'
.

8. End Header Plate Leaded Carbon Steci
,

Conductor Material Per AISI, C1213-

-
,

,

. .

9. End Header Plate 9010 G1 css :.

Conductor Insulating
._,

'

Material -

_ . _

|'
- *

10. Assembly Dimension:
.,

.j Body Outer Diameter 10 3/4 In. t'o m .
Body Length 4 1/2 Ft. Nom.

n,.,

) .

.

11. Maximum Intearated
8,

Radiation Exposure 6 x 10 Rods-

1 -s ' -'
,..

~5.

J '12. Maximum Total Assembly 2.24 x 10 cc.
Air Leakage Rate When (Air) Min., ,

' Subjected to the Maximum |

d '
'

Post DBA Environment
_,

'

13. Minimum Insulation -
. . .

Resistance @ 500 VDC:
'"

-

12' . Conductor to Shield 10 Ohms i
,.

y0
Shield to Shield or to 10 Ohms-

,

Ground-
.

.,

|
. 14 . Total Assembly Calculated" -

.

Weight 250 lbs.
, ,

,
,

"
'

54 "si, Dry15. Shipping & Storage -

Pressurization Nitrogeng . ,

e .

- -

.

. ,- - ,.
a

|
-

. .

, .

'

-10- |
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-1118. Design Current Rating 1 x 10 AMPS to_,

- - 3 x 10~2 AMPS-
.

.

I

.
-

-8i 17. Design Pulso Signal Rating Pulses with 10 risc''

t i en e , 10'l sec. vidth,

i - and,10~l pulscs per second
repetition rate*

, ,

. _ .

,
h

.
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1
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. | . . -
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SECTION VI
-

,

O |
'

'

1

. O,' e * '

' I
.

-Wiring -
-

',1... . -
t

. .

i_ Intr 6 duction:i *

:_

.

. .

t
- The following drawings depict the wiring diagram |

'
-

electrical connections of the Zion I and II
Electrical Penetrations, Type 5.1 "Trioxial

.

Instrumentation Service" for Normal Non-Accident
. .

Duty.
. -

. .

"%
.

' Refer to Section VII for Termination Instructions. .,
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~. INTRODUCTION
~

;
,

-
!

O)L.

7-) The Electrical Penetration Assembly described herein was designed
t's '

- and manufactured by D. G. O'Brien, Inc., Framingham, Mass. for
use in the construction of Nuclear Power Plant - Zion Units I

. and II, Commonwealth Edison Co., Zion, Illinois.

, .
,

This manual is for use in the installation, test, calibration,'

and operation of Type 5.2 penetration assemblics. This penetration

is designed for Radiation Monitoring instrumentation cable service.
,

Penetration assemblies of Type 5.2 are identical for both Zion
I

Units (I and II). Types 5.2 and 5.2A are identical but the [i,
5.2A designation applies to the assembly used with Zion, Unit II.

. |
-

,

Information pertaining to other types of penetrations also designed
and manufactured by D. G. O'Brien, Inc. for Zion Units I and II con,

/O
Ari be obtained from other Instruction Manuals. This manual is

applicable only to Type 5.2 and 5.2A.
'
, ~-

J .'N '

,

Quality Assurance dato is included under a separate cover. This,

? .

J penetration assembly is furnished for use with applicable design
dato of the following Sargent and L' undy drawings:q

i ES-42 - Typical Electrical Penetration,
Physical Requirements, Dated 10-1-69,

,

|

B-213 - Reactor Building Containment, Liner,

Pla te Sections and Details, Sheet 2'

|Rev. T. Dated 10-3-69 ;
,

B-214 ' Reactor Cui' ding Containment,. -

Pene'.2c. tic Schedule, Rev. L, :,

j Date, iu= . m?.

B-216 - Reactor Bui'1 dine Containment, Elevation !_

||) Electrical Penetrations, Rev. G, ,

Dated 10-3-69.~
-

3
,

.<

J .

,

_

eJ
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U The penetrat' ion ossembly described herein is furnished by D. G.
(^h ' Jpart of an ASME, Class B Nuclear Vessel.0'Brien, Inc. os,70 - -

.

The electrical penetrations for Nuclear Generating Power Plants
.

manufactured by D. G. O'Brien, Inc. are engineered to meet the

stringent requirements of the electrical power industry and the '

|

Atomic Energy Commission. The careful integration of cany,

scientific and technical disciplines has gone into the

development of a state-of-the-art product that is reliable,

rugged, dependable, efficient, and economical. Careful control h
'

of manufacturing processes and materials plus extensive in-process
I

^ ond final testing ensures that the finest product is delivered I

to the customer.
t

-

'

>
.

(T This manual is prepared to give the customer, in readily available
t i

form, the information necessary to efficiently install and maintain

the purchased equipment. References throughout this nienuc1 to -

' 0N type 5.2 assembly are also applicable to type 5.2A assemblies,
unless otherwise specified. i
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.- 1.0 GENERAL DESCRIPTION L.

,

I

im.

U' ;

1.1 Radiation Mon,itoring Instrumentation Cable Penetration j
Assembly (D. G. O'Brien, Inc. Part No. R19P2438G01) herein'

;

-
i

referred to os the penetration assembly will be used as
on interface for possing the Purchaser's Radiation Monitoring j

]instrumentation cables, from the outside containment

Ito the inside containment. As such, it will become o
*

V

critical portion of the cabling system associated with H

| the reactor nuclear l'nstrumentation systeme . |L.

| ." .

I.

1.2 The penetration assembly will service electronic !

h, instrumentation loods of up to 120 VAC. The assembly will i
9

b provide the interface between instruments located inside

the containment and monitors located outside of the-

,

containment that indicate status of operation.- -

.: s
/

1.3 The assemblies are designed and constructed for installation

'\ in 12-inch diameter steel pipe containment penetration
,

'

' nozzles that are 3 feet, 6 inches long. Each penetration

assembly is identical in basic physical configuration and
6

consists of the assembly having one mechanical seal
1

j permanently attached. The second mechanical seal, #

Erequired for field installation, is furnished separately?

, .,

,

in the some shipping corton.

'

.

j l '. 4 The penetration assembly must- be inserted into the con-

,- toinment structure nozzle from inside the containment and
is permanently installed"by moons of field welding at theu

,

:., site. Mechanical supports are necessary to position the-

'. t .
- -

assembly during the welding operation. The~ post experience-

of D. G.'0'Brien, Inc. in
J

the Nuc, lear Power Plant Pene-,

! tration Assemblies and in undcrwater and military
,

!
~

.

- - _ _ _ _ _ l
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,

' cpplications provides the necessary background experience- *
,

, ,

I
.

*

to ossemble and weld penetration assemblies without .

detrimental hect transfer to the components of internal-

.p
..U conductors. '

,

*
~

-

.
-

.
. .

'
- 1.5 Each assembly is designed to restrain loading due to

.

'clectrodynamic forces or mechanical stressin,g. Internally,

this is achieved, where required, by groups of tubular
'. cable guides extending the full length of the penetration

- assembly.
,

-
> ,

"

1.6 Every penetration assembly is permanontly identified -
"

by a serial number. Every wire, external to the assembly,'

~~ is marked at each end with on identification number as ,

specified by the purchaser. Wire numbers in any one

multiconductor cable are not repcoted. .
,

O ~

v

- 1.7 Scoling and Pressurization. The penetration assemblics
~J

- provide a dual gas barrier by_means of steel header flanges |

'

.
and her'metically glass-sealed electrical contacts. Each'

'

of the tw'o gas barriers meet the service environmental,

conditions individually, providing'an overall performance-

: safety factor of two. The double-pressure barrier is

formed, at installation, by welding that is in accordance

with the ASME Boiler and Vessel Code, Section III, Class

B Vessels. Both the internal volume of the penetration
'

assembly and 'that between it and the penetration nozzle
,

may be pressuri. zed through a pressurization port in the j
~ 1 '

j outside containment mech'anical seal and holes in the

'-
.

- -

. ,.

9
. .,

. .
.

J
'

\

l .
.
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.
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-
.

I
. ' canister. The conist'er assemblies are pressuriz'ed to<

( . '

p, 15 psig with dry nitrogen prior to sh.ipment. Gross
ss

' pressure differential of the penetration assembly in-

.
,

'

con be observed on the pressuretransit and storage'

' '

- gouge that forms part of the ossembly. - '

.

*'
* CAUTION '

- -
..

PRIOR TO INSTALLATION, THE PENETRATION''

r .-

ASSEMBLY SHOULD BE DEPRESSURIZED AND-

,
,

. THE PRESSURF GAUGE ASSEMBLY AND PURGING- *

--
PORT PLUGS REMOVED. REFER TO SECTION 4.0

'

- .
.

,

OF THIS, MANUAL. .
-

. _ ,
.

-<
.

. ..

. -
..

[ 1.8 Sofety Factors in Production. Pneuinatic testing is
'

performed on the prototype on.d on each production
'

ossembly in accordance with the latest revision of-

_h Porograph N-110 in Section III of the ASME Boiler and

E r'J Pressure Vessel Code ond as covered in detail in the

,7 ,
Quality Assurance Instruction Data. The allowableN

,

- ~1cok Eate of both penetration gas barriers in series,
in prototype testing, is equal to, or better than, 1 ..

'' ]
,

x 10 standard cc/sec. of dry helium at 298 F andJ

' '

j]' 54 PSIG. In production, each penetration assembly . j,

'

'is subjected to a leak rote' test at 54 PSIg and 78 F i5 F'

-0
and will not.- exceed 1 x 10 standard cc/sec. through e

'

both penetration gas barriers in series. Due to

controlled production processps, hermetically glass-.

_
, scaled hooders or gas barriers consistently better the

lby 'two orders of magnitude. -
~

leck rate of 1 x 10

--
. . .,

,_
-

.

he .es .
-

''n .'.

.-
3

'
'

-- s.
_ _

, .. .
- .

b - 1

'
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', 'l . 9 Cable Description.,

-
-

.
,

i-,, p .,. .

'V
I)

1.9.1 Int ~crnal Cables. The internal cables are directly
( '

~~'r( , - terminated to glass-scaled contacts in receptocle connectors.

I.- welded into the gas barriers. The electrical chorocteristics

- of the internal cables are identical to the purchaser's

I cables within the tolerances allowed. '

g

> - ,

'
1.9.2 External Cable Terminations. External customer cobles

-

~'

are terminated to the plug connectors which mote with the
'

oppropriate receptacles welded to t,he gas barrier. All
-..

cables are crimped. They are designed and built to function j
I

in accordance with the requirements of the circuits they
r-

service. All conductors are insulated from each other |

ond from ground. .
r--.

O

f 1.9.3 The prototype and all production models are tested to the
v

ij following
,

A. Insdlotion: '<r _,

l "~ ~ 1. Test Voltage - 500 VDC__.

2. Minimum Insulation Resistancef ,I
9LJ Conductor-to-conductor 1 x 10 ohms-feet

Conductor-to-ground 1 x 10 ohms-feet j
'

Cooxial Cable
- '

9'

Conductor-to-inner shield 1 x 10 ohms-feet
9 -

Inner shield-to-ground 1 x 10 ohms-feet

| B. Dielectric Strength:
,

Production: e

,.
.

{ Conductor-to-conBuctor 1500 VAC RMS

.

Conductor-to-ground 1500 VAC RMSLt Coaxial cable ,

Q Conductor-to-inner shield 2000 VDC
L_j' Inner shield-to-ground 1500 VAC RMS

~

Table 1-1 summarizes the technical and design parameters



, . - -. . _. - - . .. .. . . _..

.
'

.' Type 5.2 - Containment Area Radiation Monitor Penetrator Design-

Parameter Summary
,

-
. .

,

q
C'
O 1- "u ber or ceaauctors to Tim <o wire a ceste e/" Mi-31283

A) Two twisted shielded jacketed
"

-
'

, pairs
Conductors:

' '
'

22 AWG, 7/30 T/C PVC insulated
.010" wall. I.

Pair Twisted with #36 AWG T/C
Braid and overall tape wrap.

'
Color Code:

. Poir 1 1) White
- - 2) White / Brown~

Poir 2 1) White R
,

*

2) White / Red .

~

'B) Coaxial Cable
Con.ductor #26 AWG Tinned Copper '

weld insulation foam polyethylene
. shi.cid #38 AWG T/C braid A

- -

'

Jacket: Nylon Clear.

.f") C) High Voltage Wire
j - Conductor #22 AWG 7/30 T/C

,

Insulation: PVC .025" wall l
"

N -

1, -

i
N- D) Four single wires i-

,._ _

Conductor #22 AWG 7/30 T/C
"

- Insulation: PVC .010" wall
i Cable twisted together with tape

"

wrap, braid shield #34 T/C and.

1 overvall PVC jacket. Finished. ,

i 0.D. .380" 'l- '
.

2. Material and Size of Cooxial cable: #26 AWG Solid
-

Conductors: Tin Plated Copper covered
Signal steel. All other conductors.

' ' #22 AWG Stranded Tin Plated Copper
- l (7/.010")

*

3. Conductor Insulating f- . Coaxial Cable: Foam Polyethylene
- Material: All other Conductors: Polyvinylch!

loride-
'

Temperature Rating: Coaxial Cable - 80 C
F All others - 85 C-

J '

-

~

w-
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-
,
,

-
.

.

.- ..

* '

4. Provisions for Cor.nection of Receptacles

C) .eurchesere externa 1 ceb1e '.-

-

O: * :s .

'r' - 5. High Potential Test on Coaxial
Production Assemblics for Conductor-to-shield 2000 VDC',

,

10 seconds: Shield-to-ground 1500 VAC RM;
All others: [

' Conductor-to-conductor j:
"15D0 VAC RMS

.

Conductor-to-ground
'

1500 VAC RMSe

I
. 6. Assembly Body Material 10" I.P.S. Sch. 20 Pipe,

ASTil, A-333 GR-1 Carbon Stee.(
,

.

-7. End Header Plate ASTM, A-442, GR-60 Carbon 'l
'

Haterial Steel or ASTM A-516, GR-70,

8. End Header Plate Leaded Carbon Steel Per
Conductor Material AISI, C1213 (Tin plated)

9. End Header Plate -

, ,

.g - Conductor Insulating
4 ,J Material 9010 Glass
) -

- 10. Assembly Dimension
'N Body Outer Diameter ' ' 10 3/4"_,

!
''

.

~ -- Bod'y Length 4' 5 1/4"
; 11. Maximum Integrated 1.7 x 10 Rod (1.5 MEV
j Radiation Exposure Gamma Rays)

-

(Air) Min.] 12. Maximum Total Assembly 2.24 x 10 cc.
'

' 13. Minimum Insulation !

8 1
-Resistance @ 500 VDC: 1 x 10 ohms-feet |

14.
'

Total Assembly Calculated 275 pounds
Weight '

.,

__ , 15. Shipping Pressurization 15PSIGDryNithgen
Testing Pressurizatios 54 PSIG Dry Nitig*ifgen-

,
,

*
'

t .-. .

i -
i

O. I
i

\a
i 4

I
'

.
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i..
*

6.0 WIRING i.
*

. 1

0- The following drawing (Figure 6-1) depicts the wiring '

O d1ogrem.e1ectrice1 ceneections er the zion 1 ced 11
,

Electrical Penetrations, Type 5.2 Radiation Monitoring
,

"

Instrumentation Cable Service for normal non-accident '

iduty. . ;
.

,I-
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>0 TERMINATION INFORMATION.

,

.

f': - Prior -to assembly of" any hardware on the canister
\_/ .

(~T . - o review of D. G. O'Brien Drawing No. R19D2438Gws
i.- Pages 22 & 24 should be made to ascertain loyout of

~

-

'
'

the receptacles and sequence of the ossembly on each
conister furnished on Zion 1 and Zion 2, Item 5.2

* c& 5.2A " Containment Arco Radiation Monitor Service"
.

Normal Non-Accident Duty. This drawing illustrates
,

,

location of receptocles and electrical connection

sequence.
.

'
~

-
_.,

.
.

The hardware and material required to terminate each
,

.. plug are included in the corton, Kit. P/N 115-317, with
j .. each plug. Prior to any assembly work the plug should

be inspected to ascertain that all parts are included '

~

within the kit and that the plug has not been domoged.r',s\
r ,)

.

Purchasers Field Cables shall be prepared as outlined

\s in D.'G,O'Brien Inc. procedure ."o. 115-317 (Appendix E)s.

for termination to the D. G.0'Brien Plug, Port No.
''

1 R19C1002G04.
.

.

.-

,

l This Procedure should be read thoroughly prior to y
~

proceeding with any actual ossembly. Tools shoul'd be
ossembled and prepared for installation including dies,,

.

heads, and handles. All work should be done in as clean
i

j on assembly creo os possible. It should be free from

any moisture, corrosive vapors and work hozords. The -
,. ,

;.. work arco should be a we[1ventedarco since cleaning
h solvents will be required.-

- ,

a '

./

i

J '

il
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] 3.3.3.8 Equipment No. 20
j p Reactor Building (Containment)
- V Junction Box ;

fQ (Manuf acturer not stated)
i W Model: Type EB-215

(No Licensee reference cited)
<

Response:

All junction boxes included in report contain either i
terminal blocks or in-line splices. Licensee is '

attempting to obtain and review possible applicable f
documentation to qualify configurations as they
exist in plant.
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3.3.3.9 Equipment No. 21

( ',) Reactor Building (Containment)
Junction Box

7-)g (Manufacturer not stated)(,
Model: Type EB-214
(No Licensee reference cited)

Response:

All junction boxes included in report contain either
terminal blocks or in-line splices. Licensee is
attempting to obtain and review possible applicable
documentation to qualify configurations as they
exist in plant.
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("% 3.3.3.10 Equipment No. 22
(_) Reactor Building (Containment)

(''N Junction Box
\~ (Manufacturer not stated)

Model: Type EM-47150
(No Licensee reference cited)

Response:

All junction boxes included in report contain either
terminal blocks or in-line splices. Licensee is
attempting to obtain and review possible applicable
documentation to qualify configurations as they
exist in plant.
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3.3.3.11 Equipment No. 23() Nuclear Instrumentation - Junction Box
(Manufacturer not stated)() Model: Not stated
(No Licensee reference cited)

Response:

All junction boxes included in report contain either -

terminal blocks or in-line splices. Licensee is
attempting to obtain and review possible applicable
documentation to qualify configurations as they
exist in plant.
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3.3.3.12 Equipment I'em No. 28t,,

( Cables Located Within Containment
,( Kerite Corporation (Various Types)

Submittal Page References 6 and 11, ,

Response:

The response to TER Item 3.3.2.11 is also applicable
to this item. The Bill of Material was incorrectly
interpreted as to the type of insulation and jacket
materials. Page 3 of Bill of Material A-101, indi-
cates the actual cable purchased, with Kerite "HT"
insulation and Kerite "PR" and "NS" jackets. It
should be noted that the Bill of Material as origin-

. ally drafted suggested five specific combinations
of insulation and cover while encouraging the bidder
to submit qualified alternatives (refer to Item
A-101, Paragragh 5, Page 1. The Bill of Material
was subsequently revised to reflect the actual
purchased insulation-cover combination. Adequate
records exist and are available at Zion Station to
provide complete traceability for the cable manu-
factured by Kerite and subsequently installed at
Zion Station. These records consist of shipment
invoices from Kerite referencing specific cable
reels, Test Reports for each cable reel referencing

(' ) cable type (conductor, insulation, jacket material)
(' and cable pull cords referencing individual cables

pulled from specific reels.

Franklin Research Center in our August 27, 1980
meeting at Bethesda, raised a concern about the
compounds used in the Zion cables being identical
to the compounds used in the cables tested and
covered by Franklin Institute Test Report FC-2737.

The attached letter to H. K. Stolt from R. M. Bowman
(Kerite Company) dated August 28, 1980 states that
the same com. sounds were used in the Zion cables and
test specimer. cables.

The concern of preaging the cables prior to LOCA
testing is also addressed in the above referenced
letter.

O
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3.3.3.13 Motor Lochted in the Auxiliary Building (A-8)

L

Submittal Page References: 23, 24

O
Plant ID Numbers: FWOO4

FW005
FWOO6

.

Response:

These are the auxiliary feedwater pump motors. A letter

.has been sent to Westinghouse requesting available

documentation regarding qualification tests for specific

environmental par >m.turs and traceability documentation.

FSAR Q10.16 gitas the motor nameplate data,and justification

for operability during adverse environmental conditions.
'

The turbine-driven auxiliary feedwater pump will be

operable without the lube oil pump motor, Therefore, the

{]) pump will be available for use after a high energy line
.

break in the auxiliary building.

With regard to mot'r insulation, Westinghouse has repliedo

as follows:

"The thermal and radiction endurance of the thermalastic epoxy
;

insulation system described in WCAP-8754 is also representative

of the thermal and radiation endurance of motors supplied with

this system prior to the establishment of IEEE 323-1974.
.

Westinghouse has verified that the HSDP Motor Driven

! Auxiliary Peedwater Pump Motors and HSDP Centri: agal Charging

Pump Motors at Zion utilize the thermalastic epoxy insulation
;

i

system."

.
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3.3.3.14 Equipment Item No. 34

(]). Westinghouse Electric Indicator Model VX-252
Reactor Coolant Pressurizer Pressure and *

Pressurizer Level
Submittal Page Reference 45
Qualification Reference 20 does not apply to this
indicator. .

PI-455B LI-459B

Response:
.

These indicators are located in a non-harsh environment

for LOCA. Qualification is by experience. These

indicators are not required to function after high

energy line break. Therefore, no qualification is

required.
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3.3.3.15 Equipment Item No. 35

/) United Electric Pressure Switch Model J110-164
Service Water Pumps Start

(v) Submittal Page Reference 49

IPSL-SW13 - Servic'c. Water Pump 1A
1PSL-SW14 - Service Water Pump 1B
1PSL-SW15 - Service Water Pump 1C

Response:

These switches do not perform a safety function and
are not required to operate after an accident. The
service water pumps are started automatically by
engineering safety feature actuation.

The control circuit for the service water pump 1A
is shown on Drawing 22E-1-4840, Page SW1 (attached).
The control circuit for service water pumps 1B and
1C are shown on Drawing 22E-1-4840, Pages SW2 and
SW3 respectively. Since the control circuit is
identical for pumps lA, 1B and 1C (likewise for
Unit 2) the following analysis is equally applicable
to all service water pumps.

The three possible failure modes for the pressure
switches are 1) contacts shorting together, 2) con-

/~'- tacts failing to close, and 3) contacts shorting to
(, ground.

For the failure mode of the contacts shorting together,
the service water pump would be started (assuming the
remainder of the control functions are aligned for
auto-start) thereby giving additional service water
pumping capacity.

For the failure mode of the contacts failing to close,
the service water pump would remain in its standby
state of readiness and would be started by the auto-
matic safety actuation circuits.

,

For the failure mode of the pressure switch contacts
shorting to ground, an alarm would be sounded (in the
control room) indicating a ground on the normally
ungrounded 125V DC system. No control action of the
service water pump would be affected since both
polarities of the 125V dc control circuit are ungrounded,
and the fuses will not " blow" until a second ground
occurs in the opposite polarity. Zion Procedure,

("DC Ground Location Procedure") calls for locating
and removing all grounds on the DC systems as soon as

(g) detected.,
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$ 3.3.3.15 (Cont'd)

Oi

j Therefore, no failure mode exists which will degrade
the service water pump control circuitry due to the

j
use of an unqualified pressure switch.'
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3.3.3.16 Equipment Item No. 36A (Unit 1 only)

O Distribution Panel Located in the Auxiliary
,

'

Building (A-8)

O Fischbach-Hatfield B/M C458
Submittal Page Reference 53 and 54 -

Response:

! This equipment was incorrectly included in the report.
The equipment involved are distribution panels for,

! Motor-operated Valve (MOV) heaters. Since the MOV :
'

i heaters do not perform a safety f.inction the distribu-
! tion panels are not needed.
I
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3.3.3.17 Equipment Item No. 36B (Unit 2 only)

O Motor Control Center (MCC 2383B) Located
in the Auxiliary Building (A-8)

O General Electric 7700 Line,
480 Volt

'
Submittal Reference Page 50

Response:

This motor control center while supplying loads
(services) which may be used to mitigate the con-
sequences of a LOCA or HELB inside the containment
will not be subjected to a harsh environment at
that time. For a HELB (Auxiliary Steam Line Break),
outside of containment, the motor control center
will be subjected to a harsh environment. The
Licensee is currently identifying the electrical
components and instrumentation required to operate
to mitigate the consequences of the postulated HELB.
This list of components will be submitted as part of
Appendix F, " Equipment Required To Operate After
High Energy Line Break In Auxiliary Building" on
September 27, 1980.

The, complete list of loads (services) served by
motor control center MCC 2383B is shown on Drawing

O 22E-2-4000AN. A copy of this drawing was given to
Mr. S. J. Crane at Bethesda on August 27, 1980,
as our response to Appendix D concerns.
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3.3.3.18 Equipment Item No. 38 (Unit 1 only)
Junction Boxes Located in theO Auxiliary Building (A-8)

O General Electric 7700 Line, ,4

480 Volt ](No Licensee reference cited) P
y,

1
Response: !

il
All junction boxes, included in report contain either $
terminal blocks or in-line splices. Licensee is j
attempting to obtain and review possible applicable ;jdocumentation to qualify configurations as they Lexist in plant. j
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3.3.3.19 Motor Located in the Auxiliary Building (A-9)

Submittal page references: 22
,

.

Plant ID number: 1PPOCl

f

Response:

This is the penetration pressurization air compressor
|

' motor. The equipment is require.d only after a LOCA or {,
; ;.

main steam /feedwater line break inside contcinment. j .

For these accidents the equipment is located in a non- !'

'

i-harsh environment. Qualification by experience.
|.
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3.3.3.20 flydrogen Recombiner Located in the Auxiliary Building (A-9) J
r

(~'T Submittal Page Reference: 33
V

Plant ID Number: RV050
.

Response:

This equipment is required to function following a;

LOCA. Ilowever, for the LOCA zone A-9 is considered
a

- a non-harsh zone and will not see elevated parameters.
.

Qualification is by experience.
~

,

Due to its service, the motor-in the blower assembly
.

may see high radiation. The Licensee is performing

, calculations to verify that the radiation exposure to

the motor following a LOCA does not exceed 104 rads.

() Results will be submitted by September 27, 1980.;

A letter has been sent to Rockwell requesting available

test report' documentation and traceability documentation.
'
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3.3.3.21 Ilydrogen Purge Fan Motor Located in the Auxiliary

Building (A-9)
O.4

Submittal Page Reference: 36

. - No Licensee reference

Equipment ID numbers: RV020
RV021

*
.

Response:g

This equipment is required to function following a LOCA.

llowever, for the LOCA Zone A-9 is considered a non-harsh
,

| zone and will not see elevated parameters. Qualification

therefore is by experience.
,,

Due to its service, the motor may see high radiation.

The Licensee is performing calculations to verify that

O the radiation exposure to the motor following a LOCA

does not exceed 104 rads. Results will be submitted

'

by September 27, 1980.
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3.3.3.22 United Electric Temperature Switch Model C300

Hydrogen Purge Charcoal Fllter Temperature-

Equipment Item No. 43A

Plant ID Numbers: PS-RV128 A,B

,

PS-RV129 A,B
!

Response:

These switches are required to. function following a ;
-

,

f

LOCA. However, for the LOCA zone A-9 is considered
'

a non-harsh zone and will not see elevated parameters.

Qualification is by experience.
.

.

Due to their service, the switches may see h'igh
,

radiation. The Licensee is performing calculations

O to verify that the radiation exposure to the switches

4 rads. Resultsfollowing a LOCA does not exceed 10

will be submitted by September 27, 1980. -
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3.3.3.23 Equipment Item No. 43B (Unit 2 only)
Junction Box Located in theO Auxiliary Building (A-9)

O Type EB-214
(No Licensee reference cited)'

Response:

All junction boxes included in report contain either
terminal blocks or in-line splices. Licensee is i

attempting to obtain and review possible applicable
documentation to qualify configurations as they
exist in plant.
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3.3.3.24 Equipment Item No. 44..

Magnetrol Level Transmitter 82-1212-002
Spray Additive Tank Level

.! Submittal Page Reference 40

LIS-CS44
i LIS-CS45
|.
i

Response:
.

| These level transmitters are located in a non-harsh
! ,

] environment after LOCA. Therefore, qualification
.

| is by experience.
'

These transmitters are not required to operate after
;

IIELB . Therefore, no qualification is required. These

Magpetrol switches.have replaced the Endress-Houser

j switches which were used in the June'1980 submittal
I

| to Franklin Institute.
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3.3.3.25 Equipment Item Mo. 45.

Nuclear Measurement Corporation Radiation
Detectors Models

(' GM-912, SC-2-15, SC-2B
,

U
Auxiliary Building Radiation
Submittal Page Reference 46, 47, 48

ORE-AR08 ORE-AR09

Response:

These radiation detectors are not required to operate

after LOCA or HELB. Therefore, no qualification is

required.
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3.3.3.26 Equipment Item No. 47 ,

! Control Panel Located in the
! Auxiliary Building (A-9)
: Powers Regulator Company

Submittal Page Reference 59'

I.

! Response:
}

'

!.
These panels, ILP22 and 2LP22, serve the Containment
Ventilation System. These panels will not be sub-
jected to a harsh environment due to a LOCA or HELB(

| inside containment and also do not contain any
j components required to mitigate a HELB outside the
j containm9nt.
i
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3.3.3.27 Equipment Item No. 48

() Junction Box Located in the
Auxiliary Building (A-9)() Type EM-47150
(No Licensee reference cited)

Response:

All junction boxes included in report contain either
'

terminal blocks or in-line splices. Licensco is
attempting to obtain and review possible applicable
documentation to qualify configurations as they
exist in plant.
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3.3.3.28 Equipment Item No. 49.

United Electric Pressure Switch J302-358
Penetration Pressurization
Submittal Page Reference 50

( OPSL-PP01A 1PSL-PP23>

OPSL-PP10B 2PSL-PP22

Response:

These switches are located in a non-harsh environment
,

after LOCA and HELB inside containment. Therefore,

qualification is by experience.
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3.3.3.29 Equipment Item Nos. 50, 51
Junction Boxes Located in the
Auxiliary Building (A-9)

O Types EM-47159 and EB-214
(No Licensee reference cited)

Response:

All junction boxes included in report contain either
terminal blocks or in-line splices. Licensee is
attempting to obtain and review possible applicable
documentation to qualify configurations as they
exist in plant.
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3.3.3.30 Equipment Item No. 54A (Unit 1 only)
Control Panel Located in the Auxiliary'

Building (A-12),

O Westinghouse, Waste Gas and
Recovery Panel
Submittal Page Reference 60

Reference:

This panel is not needed to mitigate the conse-
quences of a LOCA or IIELB and should not be
included in report.
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Equipment Item NQ. 54B

( )
3.3.3.31

Junction Boxes Located in the ,

Auxiliary Buildir.g (A-12)
'

() Type EB-214;

(No Licensee reference cited)

Response:

All junction boxes included in report contain either
terminal blocks or in-line splices. Licensee is
attempting to obtain and review possible applicable -

documentation to qualify configurations as they
exist in plant.

.

$

0
.

%

.

*

O
(1)

'

s._ _ _ _ _. _

E
____



,
- _- . . - - . . . . . . - _ ~ _ - _ - - - - - . . - - . - .

,

! -

;
i

| !
1 .

t I
! 3.3.3.32 Equipment Item No. 55

'

Junction Boxes Located in thei

Auxiliary Building (A-12)i

| Type EM-47150
'

i (No Licensee' reference cited) '
+

t

i

j Response: (
4 I

l All junction boxes included in report contain either +|
| terminal blocks or in-line splices. Licensee is |

| attempting to obtain and review possible applicable ;

j documentation to qualify configurations as they ;

|
exist in plant. !
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3.3.3.33 Pump Motor Located in the Auxiliary Building (A-14)
,,

(} Submittal Page References: 15, 16
;

No Licensee reference

Pump ID Numbers: VC006 Centrifugal Charging Pump j

1 VC007 Centrifugal Charging Pump
'

VC008 Reciprocal Charging Pump

| Response:

Long-term operation is required f.or LOCA or main steam /
:
! feedwater line break for VC006 and VC007. For the LOCA

-

the only harsh parameter is radiation. Also, these pumps |
.

,

'

are required long-term for a high energy line break in the-

'
auxiliary building. A letter has been sent to Westinghouse

.

requesting test report documentation and traceability

documentation. Justification for pump operability
,'

is provided in the FSAR, Q10.16

\~

VC008 is not required to operate after a LOCA or main
,

steam /feedwater line break. Qualification not needed.

With regard to the motor insulation for the centrifugal
.

' charging pumps, Westinghouue has replied: ,|

"The thermal and radiation endurance of the thermalastic
'

epoxy insulation system described in WCAP-8754 is also

representative of the thermal and radiation endurance

of motors supplied with this system prior to the establish-

() ment of IEEE 323-1974. Westinghouse has verified that
,

-
i

-, , --
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|
4

3.3.3.33 cont'd.

the IISDP Motor Driven Auxiliary Feedwater Pump Motors

and IISDP Centrifugal Charging Pump Motors at Zion

utilize the thermalastic epoxy insulation system."
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1

3.3.3.34 Unit Cooler Fan Motors Located in the Auxiliary
,

- Building (A-14)
|

1
- Plant ID Numbers: AV010
| AV011
: AV012
:
!

j Response: *

i

!, Long-term operation is required after an accident.

|- A letter has been sent to Westinghouse to.obtain
,

I available qualification test reports and traceability ,

i documentation. ,
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1 3.3.3.35 Equipment Item No. 59 (Unit 1 only)
'

Thermostat Located in the4
'

Auxiliary Building (A-14)

(]} Penn Model A-28-AA37
Submittal Page Reference 38-

| OTS-AV99 - Residual Heat Removal Pump 1A
OTS-AV100 - Residual Heat Removal Pump 1B

! OTS-AV101 - Residual Heat Removal Pump 2B
1

: OTS-AV102 - Residual Heat Removal Pump 2A
| OTS-AV103A - Containment Spray Pump 1A
' OTS-AV103B - Containment Spray Pump 1B

OTS-AV104 - Safety Injection Pump 2A
OTS-AV105 - Safety Injection Pump 2B
OTS-AV106A - Containment Spray Pump 2A
OTS-AV106B - Containment Spray Pump 2B
OTS-AV107 - Safety Injection Pump 1B

l OTS-AV108 - Safety Injection Pump 1A
j OTS-AV109 - Charging Pump 2C
i OTS-AV110' - Charging Pump 2B
i OTS-AVlll - Charging Pump 2A
i OTS-AVll2 - Charging Pump lc
j OTS-AVll3 - Charging Pump 1B
i OTS-AVil4 - Charging Pump 1A
,

Response:

( These components are not required to operate after
a LOCA or HELB. The cubicle coolers are started

j automatically, whenever their associated safety
| system pump is started. The control circuit for
'

- the cubicle coolers associated with Centrifugal
Charging Pump 1A (shown on Drawing 22E-1-4840,
Page AV7) is typical of the control circuit for all
the pumps listed above.

4

Schematic Diagrams for the Residual Icat Removal
Pump 1B unit cooler and the Safety Injection Pump
lA unit cooler are shown on Drawing 22E-1-4840,: '
Pages AV2 and AV3'respectively. Copies of these
drawings are enclosed for your use.

j Note: The control circuit for the Centrifugal
'

Charging Pump 1A Unit Cooler will be dis-
cussed. All other coolers are similar.
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| 3.3.3.35 (Cont'd)

'

The thermostat (OTS-Av114), as well as the push-
I~h button shown on the schematic (Page AV7), do not\~# perform a safety function and their failure will

not impair the operation of the cubicle coolers.
The possible failure modes for the thermostat, as
well as the pushbutton, are 1) contacts short to-
gether, 2) contacts fail to close (remain open),
and 3) contacts short to ground.

1. If the contacts short together, the cubicle
cooler will be started and therefore will not
impair the function of the cooler to cool the
safety pumps.

2. If the c: :1 tacts remain open, the starting
circuit, 1 rough the start signal from the

'

safety pump, will still start the cooler and
perform its function.

3. If the contacts short to ground, the control
of the cooler will not be affected due to the
control circuit be ungrounded and unfused.
The cooler can still be started by the auto-
start signal in the presence of a short to
ground by the thermostat (or pushbutton).

( The control of the solenoid valve OSV-AV99 is
also not impaired enough to defeat the function of
cooling the safety pumps. The solenoid valve
controls a damper to normally maintain the pump
cubicle at 0.5" H O negative pressure with respect to2
the surrounding area. If the thermostat contacts
short together, the damper will maintain the 0.5"
H O negative pressure. If the thermostat contacts2
open, the damper will fail to open, allowing the
room to assume the same pressure at the surrounding
area. This will not affect the ability of the
coolers to cool the pumps.

Based on the above analysis, no qualification is
necessary.

.
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3.3.3.36 Motors Located in the Lower Safety Valve Room (T-3)

' Westinghouse Model TBFC

Plant ID Number: ' MS016
MS017
MS018 -

MS019

Response:

These are the hydraulic units for the main steam

isolation valves. Short-term operation is required..

However, the referenced motor is' not required if the |

hydraulic accumulator is charged. Also, once the

'
MSIV valve closes it should remain closed due to

.

steam pressure.

!

The MSIV's operate following a safeguards actuation

() in order to isolate steam flow from the, steam-generator
'

to the turbine. The MSIV's are equipped with the

following:
.

1) Pump: During normal operation this pump maintains

both the opening and closing side pressure at close
i

, to 800 and 1800 psig respectively. This piece of

equipment is not required to operate following

safeguards actuation signal.

,

2)~ Pressure Switch: Sends startup signal to pump

should the pressure in either side of line fall

below setpoint. Not required to operate following

[~) safeguards actuation signal. !
%j g

I
'

.

.
!

I-

t

'
- - .-__. . ,



. I
.

.

3.3.3.36 cont'd'

3) Accumulator: Both on opening and closing side of

() valve. The closing side must discharge in order

to close MSIV.
.

4) Pilot Operated Check Valve: Two on either side of MSIV.

These valves must open to allow the accumulator to

discharge on the closing side of the MSIV and also
.

to allow flow from the open side.of the valve to
i

discharge into the reservoir tank.

5) 125 VDC 3-way Solenoid Valve: This is the operator-

for the check valve. These solenoids (2 per MSIV)
.

must provide the signal to open the check valves,

f- Their operation will ensure that the accumulator-
(_g/

closes the MISV.
s

I,

CONCLUSION: Only the solenoids must operate electrically

in the harsh environment in order to shut

the MSIV's. They operate a short period.

i

! of time (5 seconds) after the actuation

signal to allow the accumulators to close
,

the valve. Westinghouse has been contacted

'

to provide available qualification for

the solenoids.-

(
,

.
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3.3.3.37 Equipment Item No. 64 (Unit 2 only)
/~) Junction Boxes Loca ted in the
'/ Lower Safety Valve Room (T-3)ID Type EB-215

'"' (No Licensee reference cited)

Response:

All junction boxes included in report contain either
terminal blocks or in-line splices. Licensee is
attempting to obtain and review possible applicable
documentation to qualify configurations as they
exist in plant.
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3.3.3.38 Equipment Item No. 65 (Unit 2 only)

(C(
Junction Boxes Located in the
Steam Tunnel (T-4)

(__/ Type EB-215
(No Licensee reference cited)

Response:

All junction boxes included in report contain either
terminal blocks or in-line splices. Licensee is
attempting to obtain and review possible applicable
documentation to qualify configurations as they
exist in plant.
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