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3.3.1.1

Limit Switch Within Containment
NAMCO Controls, Model DX-2400

Plant ID Numbers: MOV-RC800. A, B, C, D (RC loop isoclation)
MOV--RCB8002 A, B, C, D (RC loop isclation)
MOV-RC8003 A, B, C, D (RC locp bypass)
MOV-SI8803 A, B, C, D (Accum, tank isolation)

Response:

Limit switches used for indication only do not require
environmental gualification. The limit switches for valves
MOV-5 8808 A, B, C, D are used for indication only.

MOV -1C8001 A, B, C, D and MOV-RC8002 A, B, C, D and

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

These limit switches, which are used for control, have the
qualified NAMCO, Model EA180 and will be addressed in

response to item 3,3.2.3.



3.3.2.1

Valve Motor Actuator Located Within Containment
Submittal pvage references: 1, 2, 4, 5, 7, 8, 9, 13
References 10, 14

Valve ID Numbers: MOV-RCB000A.,B (Pressurizer relief block valves)
MOV-RC8001A-D (RC loop isolation)
MOV-RC8002A-D (RC loop isolation)
MOV-RC8003A-D (RC locp bypass)
MOV-RH8701 (to RHR pump from loop hot leg)
MOV~RH8702 (to RHR pump from loop hot leg)
MOV-RHB8703 (to lcocop hot leg from RHR pump)
MOV-5SI8800A-D (from BIT to loop cold leg)
MOV-S18808A~-D (Accum. tank isolation)

Response:

Valves MOV-RC8001 A-D, MOV-RC8002 A-D, MOV-RC8CO03 A-D,

. MOV-RH8703, MOV-S18800 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 containment
(at motor control 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-RHB8701 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 €90198 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.




cont'd

In the event of a small LOCA, it may be beneficial for valves
MOV-RC8000 A & B to remain onerational 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.



Solencid Valves Located Within Containment:

Submittal page relferences: 6, 10 for item 3 & 4;
15 for item 7

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

Response:

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

or MS/FW line break. This valve is backed u, 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 gualified NP-1 solenoids.

Item 7 ID numbers: SV-RV0Y91 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 rediation or temperature environments are the

rubber sealiry O-rings. Any time this O-ring would fail




cont'd
during normal operation the solenoid will vent and shift

to the accident mode. In event of a LOCA or MS/FW line break
the valves are required short term and will function before
an O-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

addressed.
No gualification is necessary.
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.



Limit Switch Located Within Containment
. Submittal page references 11, 12
NAMCO EA-180
References: 23
Valv: ID numbers: LCV-RC459 (Regen. Heat Exchanger Isolation
from loop cold leaq)
LCV-RC460 (Regen. Heat Exchanger Isolation
from loop cold leg)
MOV-RC8001 A, B, C, D (RC loop isola ion)

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

Response:
" The above referenced limit switches are used for control.
Commonwealth Edison Ccrwpany has agreed to seal these
limit switches with qua ified seals. They are currently
‘ in the process of obtaiiing qualified seals and will seal

|
|
|
\
|
\
|
\
|
|
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|
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the switches at the first refueling outage for each unit

after the qualified seals arrive on site.



3.3.2.‘

Reactor Containment Fan Cooler Motor Located Within
Containment

Westinghouse Electric Corporation, 585.5 - CSP
1 Fram 200/2)0 hp/1200/300 rpm
References: 12 and 15

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
evidence that their test specimen was identical to the

installed equipment.

In response to the above refeirence 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 beer initiated.

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 11, page 6-3 (submiited to Franklin Research



3.3.2.4 cont'd
. Center) states that the splices were thermally aged followed
by a radiation exposure prior to being exposed to the post-

accident environment inside the containment.



Electronic Flow Transrmitter Located at Cl
Subnitial Page Referznce 16
Qual. Reference 9, 20, 21

FT925 FT927 : .
Cold Injecticn Flow RPate (Model 1032496)
Response:
These transmitters ars backed up by FT934 which
measures the total flow and is located outsids

-
-
containment in a non harsh area when FT924, 225

and 927 ars in a harzh cnvironment. Thersfore

925, 525, and 927 are provided with redundanc:

@
b

will not be subjected to the containment en

Electronic Prassure Transm.tter Locztzd at Cl
Subnittal Pag2 Reference 17
Qual. Reference 9, 20, 21

-
-

Accunulator Press. (Med2l SQEPL1031)

:esponse

These transmitters are not reguired to work £

~a - e . t » ¥ PP OR ar  N
LOCA or HZLS since thay only indiccta waetl
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3.3.2.6 Electronic Transmitter Located at Cl
Submittal Page Reference 19
Qual. Reference 9, 20, 21

FT512 FT513
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

LT517 LT518 LT519
LT527 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 availahle qualification

see generic reply on Fischer & Porter transmitters attached

to these responses.



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, 21

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.
These transmitters, PT403 and PT405, are the Reactor Coolant

Wide Range Pressure transmitters (Barton 763).



Equipment Item No. 16

Electrical Penetrations Located
Within and Outside of

Containment

D. G. O'Brien, Type 4.1

(Submittal Page References 2 and 17)

Response:

l. The attached xerox copies of portions of the
D:. G. O'Brien Instruction Manual No. 1019 for
Type 4.1 and 4.1A 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
Cl9QA0°2 was a saturated steam atmosphere of
46 psig pressure, 273°F temperature, for a
48-hour period.

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 AWG and
much less for the thermocouple leads) which
will not affect the loading conditions imposed
on the cables during & LOCA.

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

‘The Electricol Penetration Assembly described herein wos designed
ond monufoctured by D* 5. 0'Brien, Inc., Fromingham, Mess. for
use in the construct..n ¢f Nucleor Power Plont - Zion Units I

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

This monval is for use in the instollotion, test, colibrotion,

ond operation of Type 4.1 penetrotion ossemblies. This penetration
is designed for low voltoge shielded instrumentotion coble service.
Penetrotion ossemblies of Type 4.1 (ins‘rumentotion) are

identical for both Zion Units (I ond II). Types 4.1 and 4,1A

ore identical but the 4,1A designation opplies to the assembly

vsed with Zion, Unit II. |

Information pertoining to other typds of penetrotions clso designed

and monufoctured by D, G, O0'Brien, Inc. for Zion Units I and II caon

'd.be obtoined from other Instruction Manveols. This manual is

opplicable only to Type 4.) and 4.1A,

- .

Quality Assuronce dote is included under o separate cover. This

penetrotion aossembly is furnished for use with oppliceble design

dota of the following Sargent ond Lundy drawings:

ES_.42 -  Typicol Flectricol Penetration,
Physicol Requirements, Doted 10-1-69

6-213 - Reactor Building Contoinment, Liner
Plote Sections ond Detoils, Sheet 2
Rev. T. Doted 10-3-69

B-214 - Reoctor Building Contoinment, -
venetration Schedule, Rev. L,

Dated 10-3-69

Electrical Penetrections, Rev. G,

‘ B-216 - Reactor Building Containment, Elevotion

Dated 10-3-69

ji
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The penetrotion ossembly described herein is furnished by D, G,

.

0'Brien, Inc, os part of an ASME,Cluss B Nucleor Vessel,

.
The electricol penetrotions for Nucleur Generating Power Plants
monufoctured by D. G, 0'Brien, Inc. ore engineered to meet the
stringent requirements of the electricaol power industry aond the
Atomic Energy Commission. The careful integration of many
scientific and technicol disciplines hos gone into the
development of o stote-of-the-ort product thot is reliable,
rugged, dependeble, efficient, and economical. Careful control
of monufocturing processes ond motericls plus extensive in-process
ond final testing ensures that the finest product is delivered

to the customer.,

This monvaol is prepored to give the ‘customer, in readily aoveilable
form, the information necessary to efficiently instoll ond mointain
the purchosed equipment. References throughout this manuol to

type 4.1 ossembly are olso applicable to type 4.1A ossembl}es,

unless otherwise.specified.
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Low Voltoge Shielded Instrumentotion Cable Pene trotior
Assembly ([ .G. O'Brien, Inc. Port No. RI19D2227} :>

L 3
referred to os the penetrotio ossembly will be vused a:
on interfoce for possing the Purchoser's low-voltage
instrumentation cobles, from the outside contojir t ’
to the inside contoinment. A: such, it will become o

critical portion of the cabling system ossocioted with
the reoctor nucleor instrumentution ond control system,
1.2 The penetrotion ossembly will service electronic
instrumentotion loods of up to 120 VAC, The
ossembly will provide the interface betwcen instri nts
locoted inside the contoinment and monitors located
N ovtside of the containment thot indicote stotus of
. - d
4 ()p(!l!‘](u'“,.
. p . . :
1.3 The ossemblies ore designed and constructed for installeotion
. in 12-inch diometer steel pipe containment penetratior
nozzles that ore 3 feet, 6 inches lona. Fach pénetrotior
4
assembly is identical in bosic physicol configurotion and
h ]
consists of the ossembly having one mechonical seol
.
s ntYv vt 4+ f } o ! . 3 ] 1
permonently ettoched, The second mechanical seal, .
-
X ’ ) . . . ' 1
J required for field instollotion, is, furnished seporotely
in the saome shipping carton.
B ¢
- 1.4 The penetration a: embly must be inserted into the con-
Y tainment structure nozzle from inside the conteinment and
-

permar




epplications provides the necessory hockground experience
to ossemble ond weld penctrotion ¢ .semblies without |
detrimental feut tronsfer to the components of internal

conductors,

1.5 Eoch ossembly is designed to rrstroin loading due to
electrodynamic forces or mechonical stressing, Internally,
this is achieved, where requirel, by groups of cubulor
cable guides extending the full length of the penetrotion

assembly.

1.6 Every penetrotion assembly is permanently identified
by o seriol number. Every wire, externol to the ossembly,
is marked at eocch end with -an identificotion number as
specified by the purchaser, Wire numbers in any one

multiconductor coble are not repected.

1.7 Sealing and Pressurization., The penetration assemblies
provide o dual gas barrier by means of steel header flonges
~and hermeticolly glass-sealed electrical contacts. Eoch
of the two gas borriers meet the service environmentel
conditions individually, providing aon overall performapce
safety factor of two. The double—ggessure barrier is
formed, ot instolletion, by welding that is in eccordance
with the ASME Boiler and Vessel Code, Section III, Class
’ B Vessels. Both the internal volume of the penetration
assembly and that between it ond the penetration nozzle
may be pressurized through o pressurization port in the

outside conteinment mechanicol seal and holes in the

|

"2- ’ |




1.8

conistcr, The conister ossemblies ore pressurized to
15 psig with dry nitrogen prior to shipment, Gross
pressure diiferential of the penetrction ossembly in
tronsit ond storuge can be observed on the pressure
gavge that forms part of the ossenbly,

CAUTION
PRIOR TO INSTALLATION, THE PENETRATION
ASSEMBLY SHOULD BE DEPRESSURIZED AND
THE PRESSURE GAUGE ASSEMBLY AND PURGING
PORT PLUGS REMOVED, REFER TO SECTION 4.0
OF THIS MANUAL. |

Safety Foctors in Producticn., Pneumotic testing is
performed on the prototype ond on eoph production
ossembly in accordance with the.lotest revision of
Paragraph N-7110 in Section III of the ASME Boiler and
Pressure Vessel Code aond as covered in detail in the
Quality Assurance Instruction Daeto. The alloweble
leak rate of both penetraotion gas barriers in se;ies,
in prototype testing, is equal to, or better than, 1
x 10-6 stondord cc/sec. of dry helium ot 298° and

54 PSIG. In production, each penetration assembly ’
is subjected to o leak rote test ot:54 PSIg and 78°F t5°F
ond will not. exceed 1 x 10-6 stondord cc/sec. through
both prnetration gos barriers in series. Due to
controlled production processes, hermetically glass-

scaled headers or gas barriers consistently better the

leak rote of 1 x 10-6 by two orders of magnitude. .

-3



1.9.1 Interncl Cobles. The internol cables and external
. pigtails ore directly ternincted to gless-sealed
“ contocts in connector: (pucks) welded into the gos
borriers. The electrical charccteristics of the
internal cobles ore identical to the purchaser's

cobfes within the toleronces ollowed.

1.9.2 External Coble Terminotions. External coble terminotions
ore made to the pigtail leads on euch puck. The pucks
ore a reloted part of the penetrotion aessembly cus
barrier. All cables are soldered. They ore designed
ond built to function in accordonce with the requirc;
ments of the circuits they service. All conductors

ore insulated from eoch other and from ground.

1.9.3 The prototype and ol)l production models are tested
to the following:
. A. Insvlation:
1. Test Voltage - 500 VDC
2+ Minimum Insulation Resistance
Conductor-to-conductor 1 x 108 ohms-feet
F Conductor-to-shield 1 x 108 ohms-feet
;} Conductor and Shield to fround 1 x 108 ohms:feet
ks B. Dielectric Strength:
) ; Prototype: |
Conductor-toconductor 1500 VAC RMS
Conductor-to~-shield 1500 VAC RMS

Conductor and Shield to Ground 1500 VAC RMS
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Production:

. Conductor-to-conductor 600 VAC RMS
-

Conductor-to-shield 600 VAC RMS

Conductor aond shield to ground 600 VAC RMS

Table 1-1 summorizes the technical ond design porameters

ord provides a ready reference of data,



Number of Conductors

Motericl ond Size of
Conductors:
Current or signal:

Ground or shield:

J. Conductor Insuvloting
Moteriol:

Temperature Rating:

4, Provision for connection
of Purchoser's external
coble

|
3. High Potential Test

)' - on production assemblies
for 10 seconds:

*Hypolon is o registered

‘ " Wire & Cable Co.
R |

60 twisted shielded jocketed
quods, 16 AWG Bostor Insuloted
Wire P/N 7934-H-004

50 twisted shielded jocketed
peirs, 16 AWG Boston Insvloted
Wire P/N 7933-H-002

10 Twisted shielded jocketed
thermocouple pairs, 20 AWG
Insvloted Wire P/N 7938-H-002

#16 AWG tin ploted copper
stranded 7/24

#20 AWG Thermocouple wire
solid chrom:]l & concstzntan

Copper Mylar tope wrap with
#16 AWG bore copper 7/24
strond for poirs & quods
#20 AWG solid bare copper

for thernocouple pair

Chlorosulfonoted Polyethylene
*Hypolon "Bostrad 7"

+90°C

“
Pigtoils
Conductor-to-conductor 600 VACRY
Conductor-toshield 600 VAC RIS
Conductor ord shield to
ground 600 VAC RMS

-

trademark of E. I. DuPont DeNamours
- & Co. "Bostrad 7" is o registered trademaork of Boston Insuloted



10,

1.

12,

13.

14.

15,

16.

Assembly Body Moteriol

End Header Plate
Material

End Header Plotie
Conductor Moterial

End Header Plate
Conductor Insulating
Moteriaol

Assembly Dimension
Body Outer Diameter
Body Length

Maximum Integrcfed
Rodiotion Exposure
.

Moximum Totol Assembly

Minimum Insvlotion
Resistance @ 500 VDC:

Totol Assembly Calculated
Weight

Shipping Pressurizotion
Testing Pressurization

Design Current Rating

-7-

10" I.P.S. Sch. 20 Pipec,
ASTM, A-333 GR-1 Corbon Steel

ASTM, A-442, GR-60 Carbon
Steel or ASTM A-516, GR-70

Leaded Carbon Steel Per
AISI, C1213 (Tin plated)

9010 Gloss

10 3/4"
4'6‘;‘"

Yol X 108 Rad (1.5 MEV
Gamma Rays)

2.24 x 10—5 cc. (Air) Min.

1 x 108 ohms-feet

425 pounds

15 PSIG Dry Nitrogen
54 PSIG Dry Nitrogen -

1 "AMP
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7.0

TEORMINATION INFORMATION
Prior to assembly of any hordwore on the penetration
assembly, o review of D. G. O0'Brien, Inc. Drawing
R19D2227G (Sheets 1 and 3) should be made to ascertoin
loyout ond sequence for splicing of wires. This

drowing olso illustrates the location of puck assemblies
ond electrical connection sequence., The required hord-
vare ond moterial for termination ore included in the

shipping carton, Kit P/N 115-302.

CAUTION
PFLIOR TO ASSEMBLY CHECK PIGTAILS AND
POTTING WITHIN PUCKS FOR INDICATIONS
OF DAMAGE.,

All work should be done in as clean an areo as
possible, well ventilated, and free from moisture

aond work hazords.

Purchoser's Field Cables shall be prepared aos outlined
in D. G. 0'Brien, Inc. Drowing R19D2227G for termination
to the Burndy or AMP wire splices and the Thermo Electric

thermocouple connectors.
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PARTS LIST - /7 ﬂ'ﬁm’eﬂ./’a ’ REV. PL. REV.
. : FRAMINGHAM, MASS. s 115-302 .
AUTHENTICATION CHGE. CONT. NO. CODE IDENT. NO. SHT
TITLE FIELD TERMINATION KIT ZION 4.1 17476 OF e
GROUP
'TNE(;" ary. | ary. | ary. | ary. '?DEF:":\::;;;NSON.?' DESCRIPTION REMARKS
REQD | REQD |REQD [HEQD.

J.0., 62004 Item 4.1 Outside Cont.
J.0. 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 2 #42223 Jack, No. T3JBSS Thermo Electric

03 12 12 #42123 Plug No. T2PSS Thermo Electric

()4‘r 1 1 YoM or Y1OM Tool, Crimp, Burndy .

1 1 49900 or 49935 Tool, Crimp (Alternote)

05 45 45 2" x 4" ‘ Pad, Air Seal Kearney

06 | 385 | 385 1/4" 1.D. x 2-3"long' Tubing, Heot Shrink, Roychem RT876

07 |385 | 385 3/8" 1.D. x 3-3"long| Tubing, Heat Shrink Roychem RT876

08 brol]’ro]l S1024 Tape, Heect Secloble 3/4" Wide Roychem

8;——“—;§ﬂ;“§§‘ iijI.D. x 12" long Tubing, Heat Shrink, Raych~m RT 876

10 5 1 1/8" 1I.,D, x 12"long Tubing, Heat Shrink, Raychem RT 876

11 6 6 1 3" I1.D. x 6" Long | Tubing Heat Shrink, Roychem RT 876 |

Y P —— T ——
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Equipment Item No. 17

Electrical Penetrations Located
Within and Outside of

Containment

D. G. O'Brien, Type 3.1

(Submittal Page References 2 and 23)

Response:

1. The attached xerox copies of portions of the
D, G. O'Brien Instruction Manual No. 1016 for
Type 3.1 and 3.1A 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 Cl9QA051 was a saturated
steam atmosphere of 70 psig pressure, 298°F
temperature, 100% RH for a l-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. 0'Brien, to determine
a qualified life.
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The Electricol Penetrotion Assembly described herein wos
designed ond monufoctured by D. G. 0'Brien, Inc., Framinghenm,

Moss, for use in the constructicn of Nuclear Power Plont -

Zion Units I ond II, Commonweolth Edison Co., Zion, Illinois.

This manvel is for vse in thc'instollotion, test, coiibrotion,
and operotion of Type 3.1 penetrotion ossemblies, This pene-
trotion is designed for low voltage conirol coble service,
Penetrotion ossemblies of Type 3.1 and 3.1A (Zion I and Zion II

designotions respectively) ore identiccl for both Zion Units.

Information pertaining to other types of penetrotions also
designed and manufactured by D. G. 0'Brien, Inc. for Zion
Units I and II can be obtoined from other Instruction Manuaols.,

This manvel is appliceble only to Type 3.1,

Quolity Assurance dota is included under o separote cover.

-

This penetration dSSCmb]y is furnished for use with opplicable
design dato of the following Sargent ond Lundy drowings:

ES-42  Typicol Electricol Penetrotion,
Physical Requirements, Doted 10/1/69

B-213 Reactor Bdilding Conteinment, Liner
Plate Scctions and Detoils, Sheet 2

Rev. T, Dated 10/3/69

B-214 Reoctor Building Containment,
- Penetration Schedule, Rev. L
Rev. L, Dated 10/3/69

!

B-216 Reactor Building Contoinment, Elevotion
Electricol Penetrations, Rev. G,

Doted.10/3/69




*The penetrotion cssembly described herein is furnished by D. G.

O'Brien, Inc., os port of on ASME Cless B Nuclear Vessel.

- 7

The electrical penetrotions for Nuclear Generoting Power Plants
monufactured by D. G. O'Brien, Inc., ore engincered to meet the
st;ingcnt‘rcquiremcnts of the electricol power industry ond the
Atomic Energy Commission. The coreful integraticn of meny
sciectific ond technical disciplires hos gone into the development
of ¢ product that is relioble ond efficient. Coreful control

of manufacturing processes ;nd materials plus extensive in-process
ond finol testing ensure§ thot the finest product is delivered

~
to the customer. L .

-~

' * -

This manvol is prepored to give ‘he customer, in readily avuileble
form, the informotion necessory to efficiently install ond maintcin
the purchosed equipment. References throughout this mdnuoi to

the Type 3.1 assembly also ere applicuble to type 3.1A ossemblies,

unless othervise specified.

Gii
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1.0

‘.“l' 1.1
3.2
1.3

N

f 1.4

GENERAL DESCRIPTION

Low Voltage Control Coble Penetration Assembly (D.G.
O'Brien, Ino. Port No. R19D2226G01) herein referred

to os the penetrotion essembly will be used os an
interfoce for passing the Purchaser's iow-voltoge contrcl
cobles from outside the contcinment to inside the con-
toinment. As such, it will become o criticol portion of
the cabling system ossocioted with the reactor nuclear

control system.

The penetration assembly will extend low voltage control

" power from outside the containment to circuits ond

elements locoted inside the conteinment.

The assemblies are designed and constructed for installotion
in 12-inch diameter steel pipe contoinment penetrotion
nozzles thot ore 3 feet, 6 inches long. Each penetrotion
ossembly is identical in bosic physical configuration

und contains the inside mechonical seol permanently
ottached. The ouvuiside mechanical seal, required for

field }nstollotion, is furnished seporately in the

same shipping carton.

The penetrotion assembly must be inserted into the
contoinment structure nozzle fxm inside the containment
and is permanently instolled by means of field welding

ot the site. Mechanicol supports are necessary to

position the assembly during ‘he welding operotior.




1.6

Eoch assembly is designéd to restrain looding due to
elcctrodynaomic forces or mechonicel stressing. Internelly,
this is ochi;ved, where required,Aby groups of tubular
coble guides extending the full length of the penetration

ossembly.

Every penetration ossembly is permanently identified by
o seriol number., Every wire, external to the ossembly,
is marked ot each end with on identificotion number as

specified by the purchoser. Wire numbers in any one

multiconductor cable are not repeated.

Sealing and Pressurizotion. The penetrotion assemblies

provide a dual gas berrier by means of steel heoder

flonges and hermetically glass-sealed electrical contacts.

"Each of the two gas barriers meet the service environmentcl

conditions individually, providing an overcll performance
safety factor of two. The double-pressure barrier is
continued at instcllotion by welding the mechonical

scals os required. Both the internal volume of the
penetration assembly ond that between it and the pene-
trotion nozzle may be pressurized through o pressurization
port in the outside contoinment mechanical seal and vent |
holes in the conister. The canister ossemblies cre
pressurized to 15 PSIG with dry nitrogen prior to
shipment. Onec doy prior to installotion, the ossembly
should be uncroted ond any gross pressure differential

of the penet;otion ossembly in transit aond storoge may

be observed on the pressure guuge that forms port of

the assembly. Prior to ossembly, the conister must be

|

&



Pressurized to 54 PSIG ond observed for o period of one

doy. If there is no indication of leckage ot the end of

this period of time insvallation procedures should be initicted,
’ : ’ CAUTION ,
PRIOR TO INSTALLATION, THE PENETRATION
ASSEMBLY SHOULD BE DEPREZSURIZED AND THE
PRESSURE GAUGE ASSEMBLY AND VENT PORT

- PLUGS REMOVID. REFER T0 SECTION 4.0 OF
THIS MANUAL,

e s  ——
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109.]

"barriers consistently better the leck rate of 1 x 107

Safety Foctors in Production. Pneumatic testing is

performed on the prototype ord on eoch production assembly
in accordance with the lotest revision of Porugroph

N-110 in Section III of the ASME Boiler and Pressure
Vessel Code ond as covered in detoil in the Quaolity
Assuronce Instruction Data. The allowable leck rote

of boéh penetrotion gos barriers in series in prototype
testing is equal to, or less thon, 1 x 10-6 stondard
cc/sec. of dry helium ot 298°F and 54 PSIG. 1In
production, each penetrotion ossembly is subjected to

o leak rate test ot 54 PSIC and 78°F #5°F and will not
exceed 1 x 10-6 standard cc/sec. through both penetration
gas borriers in series. Due to controlled production
processes, hermetically gloss-sealed heoders or gas ’

by two orders of mognitude.

Cable Description

Internal Cobles. The interncl cables e¢nd externacl
pigtails are directly terminated to glo;s-seoled
contacts in connectors (pucks) welded into the gas
berriers. The electricol cherocteristics of the
internal cables ore identicol to the purchaser's

cobles within the tolerances allowed.

1:9.2 Exterrnal Cable Terminotions. Ex@ernol cable terminations

bd & J

are made to the pigtoil leods on each puck. The pucks
are a reloted part of the penetrotion essembly gos
borrier. All cables are soldered. They are designed
ond built to function in eccordance with the require-
ments of the circuits they service. All conductors

ore insulcted from each other ond from ground.

-



The prototype and all production models are tested
to the following:

A. Insvlotion:
1. Test Voltege -~ 500VDC
- 2. Minimum Insulotion Resistance

Conductor-to-conductor 1 x 108 ohms-ft.

Conductor-to-ground 1 x 108 ohms-ft.

B. Dielectric Strength:
Ten Seconds, 60 HZ

2200 V AC RMS

Toble 1-1 summarizes the technical and design

paorometers and provides a ready reference of

dota.



’ TYPE 3.1 CONTROL ELECTRICAL PENETRATOR DESIGN PARAMTER SUMMARY

1.

2.

10.

Number of Conductors

Material & Size of
Conductors:
Current or Signal

Conductor Insuleting
Material
Temperature

Provision for Connecticn

of Purchoser's External
Cable

High Potential Test On
Production Assemblies
for One Minute

"Assembly Body Materiol

End He r Ploter
Moterio.

End Heoder Plute
Conductor Material

End Header Plate
Conductor Insulating
Material

Assembly Dimension:
Body Outer Diameter
Body Length

Maximum Integrated
Ra'iotion Exposure

Maximum Total Assembly

* 402-1KV 14 AWG, (7/.0242)

Kerite 3/64" FR Insuletion
& 3/64" FR Jocket

#14 AWG (7/.0242")Tinned Coppe
10 AMP

Kerite Type FR Synthetic Rubbe.
Insulotion & Jacket :

90°C

Pigtoil Leads

2200 vrms

b

. 10" I.P.S. Sch. 20 Pipe, ASTH,
'A-333, GR-1, Corbon Steel

ASTM, A-442, GR-60 Carbon Stee.
or ASTM A-516, GR-70

Leoded Carbon Steel Per AISI,
C1213 (Tin Plated)

9010 Gloss

10 3/4" Y

4 6y :

1.7 x 10% Rad (1.5 MEV
gamma rays) :

2.24 x 10-5 cc.

(Air) Min.



;

Lod

4

Ld h i

13,

14.

15.

16.

Minimum Insulotion
Resistonce @ 500 VDC:

Total Assembtly Calcul
Weight

Shipping Pressurizoti

ated

on

Storage Pressurization

Design Current Roting

1 x 108 ohms-ft

600 pounds

15 PSIG Dry Nitrogen'
54 PSIG Dry Nitrogen

10 omperes, nominal
20 omperes, 1 minute
cverload



6.0 WIRING
’ ' The following drowings (Figures 6-1, 6-2) depict the
’ wiring di‘ogrom electrical connections of the Zion I
ond II Electrical Penetrotion, Type 3.1 Low Voltage
Control Service for Normal Non-Accident Lty plus
Post-Accident Operotion on no greater than 10 per-

cent of the conductors.




CONDUCTOR :

INSULATION:

JACKET:

14

14 AWG 7 St
Iin plated

Rubber Keri
"FR" Insula

Rubber, Syn
"FR" Block

Figure 6-2

&)

\‘:Z

CABLE 1KV
AWG Kerite

rand (7/.0242)
r

coppe

te :‘/ ;»‘,'

s 2 -
t10nNn

-
~

.
-
(S

thetic, Kerite

3/64" Wall

1KV CABLE (Karite)
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TERMINATION INFCORMATION
Prior to assembly of ony haordwore on the pene‘rotion

assembly, o _review of D. G. 0'Brien, Inc. Drawing

R19D2226G (Sheets 1 ond 3) should be made to ascertain

layout and sequence for splicing of wires. This
drawing also illustrates the location of puck assemblies
and electricel connection sequence. The required hard-
wore and moteriol for termination ore included in the
shipping carton, Kit P/N 115-301.
CAUTION

PRIOR TO ASSEMBLY CHECK PIGTAILS AND

POTTING WITHIN PUCKS FOR INDICATIONS

OF DAMAGE.

All work should be done in as clean an area as

possible, well ventiloted, and free from moisture

and work hozards.

Purchaser's Field cobles shall be prepored as
outlined in D, G. 0'Brien, Inc. Drawing R19D22266G

for termination tothe Burndy or AMP wire splices.
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3.3.2.9

Equipment Item No. 18

Electrical Penetrations

Located Within and OQutside

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 Cl19QA058 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 Cl9QA058).

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 Iastruc-
tion Manuals for Types 2.1, 2.]1A, 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
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
gqualified life.



Instruction Manuol (1030)

) For
REASTOR CONTAINMEN: STRUCTURE
~ ELEC 'RICAL PENCTRATION ASSEMBLY
TYPES 2.2 AND 2.2A

(Seriol Numbers 2.2Z1 - 2.225 AND 2.2AZl - 2.2A25)

’

JANUARY, 1972

Prepored For Use On
- 710N STATION UNITS 1 AND 11
3 (Commonwealth Edison Co., Contract 113967)

b e D. G. O'Brien, Inc.
500 Cochituate Rocd., Frominghom, Mass.

i

Appro ed' by: :,77
. //W\,é(/ f/\()\/f\,z g._.7 [ z" 1 Z 17
L A i

A
!

~p, Hilberg, Engineering Manager
: Nucleor Power Plant Systems

s ]




INTRODUCTION

The Electricol Penetrotion Assembly described herein wos

designed oand monufactured by D, G, 0'Brien, Inc., Frominghan,

Mass, for use iq the construction of Nuclear Pover'?lant -

Zion Units I and II, Commonwealth Edison Co., Zion,

This maonval is for use in the instollotion, test, ¢

ond operation of Type 2.2 penetrotion assemblies.

-

Illinois.

alibrotion,

This pene-

trotion is designed for low voltage power coble service.

Penetration assemblies of Type 2.2 and 2.2A (Zion I

ond Zion 11

designations respectively) aore identicol for both Zion Units.

Informotion pertoining to other types of penetrotions clso

designed and monufactured by D. G. 0'Brien, Inc. fo

f Zion

Units I ond II con be obtocined from other Instruction Monuels.,

This manuvol is applicable only to Type 2.2,

" Quality Assurance doto is included under o seporote

This penetrotion ossembly is furnished for vse with

design dota of the following Sorgent and Lundy draow

ES-42 Typical Electrical Penetration,
Physicol Requirements, Dated 10/1/69

B-213 Reoctor Building Contaoinment, Liner
Plate Sections and Detoils, Sheet
Rev. T, Dated 10/3/69 _ '

B-214 Reoctor Building Contoinment,
Penetration Schedule,
Rev. L, Dated 10/3/69

B-216 Reactor Building Containment, Elevation
Electrical Penetrotions, Rev. G,

Dated 10/3/69 .

cover.

opplicable

ings:

———— ——— A —



"The penetroticn assembly described herein is furnished by D. G,
0'Brien, Inc. os port of an ASME, Closs B Nucleor Vessel.

.
The electrical penetrations for Nucleor Generoting Power Plants
monufactured by D, G. 0'Brien, Inc. ore engineered to meet the
stringent roquifemcnts of the electricol power industry and the

Atomic Energy Commission., The careful integrotion of many

'scicntific and technical disciplines has gone into the

development of a stote-of-the-art product that is relioble,

rugged, dependable, efficient,” and ecoreomical. Coreful control
of manufacturing processes ond moteriols plus extensive in-process
"and finol testing ensures that the finest product is delivered

to the customer.

This monual is prepored to give the customer, in readily ovailable

form, the information necessary to efficiently install ond maintain
.thc purchased equipment, References throughout this monuol to

type 2.1 ossembly are olso applicoble to type 2.1A ossemblies, *

-

unless otherwise specified.
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1.0 GENERAL DESCRIPTION

1.1 Low Voltoge Pewer Coble Penetrotion Assembly (D.G.
0'Brien, Inc. Part No. R1902224GO1) herein referred
to as the penetrotion ossemblv will be used aos an
interface for possing the Purchaser's low-voltoge power
cables from outside the contc&nment to inside the con-
toinment. As such, it will become o criticol portion of
the cabling system ossocioted with the reactor nucleor

power system,

1.2 The penetrotion ossembly will extend low volcage power
from outside the containment to circuits ard elements

located inside the contocinment.

1.3 The ossemblies ore designed ond constructed for installotion
in 12-inch diameter steel pipe contocinment penetration {
nozzles thot ore 3 feet, 6 inches long. Each penetration :
assembly is identical in basic phy:icol configurotion
ond contains the inside mechanical seal permanently

ottaoched. The outside mechonicol'seol, rzquired for

field instollotion, is furnished seporotely in the

same shipping corton,

1.4 The penetrotion assembly must be inserted into the
| contoinment structure nozzle from inside the containment
ond is permanently installed by means of field welding
ot the site. 'Meéhonicol supports ore necessary to

position the assembly during the welding operction.




1.5

1.6

1.7

Each ossembly is designed to restroin looding due to

electrodynomic forces or mechaonicol stressing. Internally,
this is achieved, where required, by groups of tubuler

- -
coble guides extending the full length of the penetrotion

assembly.,

Every penetrotion assembly is permonently identified by
o seriol number., Every wire, externol to the assembly,
is morked ot each end with ;n identification number as

specified by the purchaser. Wire numbers in any one

coble ore not repeoted,

Sealing and Pressurizoation. The penetrotion assemblies

provide o dual gas barrier by means of steel header
flanges ond hermetically glass-sealed electrical contacts.
Each of the two gos barriers meet the service environmental
conditions individually, providing an overcll performance
safety factor of two. The double-pressure barrier is
continved at instolletion by welding the mechanical

seals os required, Both the internal volume of the
penetrotion assembly ond thot between it and the pene-
trotion nozzle may be pressurized through o pressurization
port in the outside containment mechanical seal and vent
holes in the conister. The conister assemblies are
pressurized to 15 PSIG with dry nitrogen prior to
shipment., One day prior to instollotion, the assembly
should be uncroted and aony gross pressure differentinil

of the penetrotion assembly in transit ond storoge moy

be observed on the pressure gouge thaot forms pari of

the assembly. Prior tg ossembly, the canister must be




pressurized to 54 PSIG and observed for o period of one
doy. If there is no indicotion of leckoge at the end of
this period of time instollotion procedures should be

initioted

CAUTION
PRIOR TO INSTALLATION,.THE PENETRATION
ASSEMBLY SHOULD BE DEPRESSURIZED AND THE
PRESSURE GAUGE ASSEMBLY AND VENT PORT
PLUGS REMOVED. REFER TO SECTION 4.0 OF
THIS MANUAL.




1.8

1.9
1.9.1

Safety Foctors In Production. Pneumotic testing is

performed on the prototype ond on eoch production ossembly
in accordaffce with the latest revision of Porogroph

N-110 in Section III of the ASME Boiler and Pressure
Ves;el Code and as covered in detoil in the Quality

Assurance Instruction Dota. The allowable leack raote

of both penctrotion gas borriers in series in prototype

"testing is equol to, or less thon, 1 x 10-6 stondaord

cc/sec. of dry helium at 298°F and 54 PSIG. 1In
prodvction, each penetration assembly is subjected to
o leok rote test at 54 PSIG ond 78°F *°F and will not
exceed 1 x 10-6 standard cc/sec. through both penetration
gos borriers in series. Dvue to controlled production
processes, hermetically gluss-sealed headers or gas
barriers consistently better the leak rote of 1 x 10-6

by two orders of magnitude.

Cable Description

Internal Cables., All the internal cobles and external

‘pigtails on #6 AWG Conductors only ore directly

terminoted to glass-sealed contacts in center connector
(puck) welded into the gas barriers. The electricol
charocteristics of the internal cahles are identical
to the purchaser's caobles within t1e tolerances allowved.

Externol Cable TerminofionqL External coble terminations

ore mode to the pigteil leads on the center puck only.
The pucks are o related port of the penetration assembly
gas barrier. All cables o;e soldered on the center puck
only. All other contgets in the outer periphery ore
crimped., They are de;igned and built to function in
accordance with the requirements of the circuits they

service., All conductors are insuloted from each other and

from ground. k

PSS



‘1,9.3 The prototype and all production models ore tested
to the following: '
A. Insuvlotion Resistance

1., Test Voltoge - 500 VDC

‘2, Minimum Insulotion Resistonce
Conductor-to-conductor 1 x 108 ohms-ft.
Conductor-to-ground 1l x 108 ohms-ft.

B. Dielectric Strength:

Prototype:

Conductor-to-c;nductor 750 MCM 5,000 VAC RMS
Conductor-to-conductor #6 AWG 3,000 VAC RMS
Time: 5 minutes

Production:

Conductor-to-conductor 2,200 VAC RMS

’




TYPE 2.2 LOW VOLTAGE POWER CABLE PENETRATOR DESIGN PARAMETERS

1. Number cf Conductors: 6 #750 MCM, 1000V rated,
61 Strands, plated copper wire,
7/64" wall of Kerite HTK insulation
. with o 5/64" wall of Kerite "FR"
synthetic rubber jocket

[ ARr———

Plus: 18 #6 AWG, 1000V raoted,
7 stronds, plated copper wire,
4/64" of Kerite HTK Insulotion
with o 4/64" wall of Kerite

L S

"FR" synthetic rubber jocket. g
2. Moterial & Size Of 750 MCM - 61/.1109" Tin Plated
Conductors: ’ copper wire

6 AWG - 7/.0612" Tin Plated
Copper Wire

Current 750 MCM - 250 AMP
6 AWG - 40 AMP

3., Conductor Insuleting 750 MCM - 7/64" Wall of Kerite
Moterial "HTK" synthetic rubber insulation
and 5/64" Waoll of Kerite "FR" L
1 ' | synthetic rubber jacket :
&S 6 AWG - 4/64" wall of Kerite ‘
"HTK" %ynthetic rubber insulotion

and 4/64" wall of Kerite "FR"

synthetic rubber jacket.

Teﬁperoture Rating: 90°C ‘
4, FProvisions for connec- 750 MCM - threaded stud connector
tion of Purchaser's #6 AWG - Pigtail leads
external cable ,

5. High Potential Test On Conductor-to-conductor 2,200 VAC RMS
Production Assemblies
For One Minute

6. Assembly Body Moterial 10" I.P.S. Sch. 20 Pipe, /STM,
A-333, GR-1, Carbon Steel

7. End Heoder Plater , ASTM, A240, 304L Stainless Steel
Materiol
: 8. End Header Plate Copper, Oxygen Free, CDA
Conductor Material Type 102 (Hord Temper)

9., End Heoder Plate 9G10 Glass
Conductor Insuloting
Materiol



10,

11,

12.

13.

14,

15,

16.

Assembly Dimension:
Body Outer Diometer
Body Length

Maximum Integrated
Radiotion Exposure

Maximum Totul Assembly

Minimum Insulation
Resistance @ 500 VDC:

Total Assembly Colculated
Weight

Shipping Pressurizaotion
Test Pressurization

Design Current Roting

1.7 x 10°

10 3/4"
4' 5 1/4"

Red (1.5 MEV
gamma rays)

2.24 x 10-5 cC.

(Air) Min.

Conductogz-to-conductor
l x 107 Ohm-ft.
Conductog-to-ground
l x 107 Ohm-ft.

450 pounds

15 PSIG Dry Nitrogen
54 PSIG Dry Nitrogen

250 Amperes - 750 MCM
40 Amperes - #6 AWG




6.0

WIRING

The following drawing depicts the wiring diogrenm
electrical connections of the Zion I and II Electricol
Penetrotion, Type 2.2 Low Voltaoge Power Service for
Normol Non-Accident Duty plus Post-Accident Operation

on no greater than 10 percent of the conductors.

’.




7.0

TERMINATION INFORMATL1ON

Prior tc assembly of any hardware on the penetraotion

‘assembly, o review of D. G. 0'Brien, Inc. Drowing

R19D2224G should be made to oscertain layout and
sequenée for splicing of wires. This drawing also
illustrotes the location of puck assemblies and
electrical connection sequence. The required hord-
ware ond matericl for terminotion are included in the

shipping carton, Kit P/N 115-299.

CAUTION
PRIOR TO ASSEMBLY CHECK PIGTAILS AND
POTTING WITHIN PUCKS FOR INDICATIONS
OF DAMAGE.

All vork should be done in as clean un aorea as
possible, well ventilated, cnd free from moisture

and work hozards.

-

Purchaser's Field Cables shall be prepared os outlined

in D. G. 0'Biien, Inc. Drawing R19D2224G for termination
to Burndy or AMP Wire Splices.

244




PARTS LIST V// ”ﬁl‘feﬂ./flc' REV. PL. REV.
FRAMINGHAM, MASS, i 115-299 - A
AUTHENTICATION CHGE. CONT. NO. CODE IDENT. NO. SHT =
TITLE FIELD TERMINATION KIT ZION 2,2 17478 o
GROUP
Mo | atv.[ arv. | arv. | arv. '?;::J;:'GNS;?" DESCRIPTION _ REMARKS
REQD | nEQD |REQD |REQD. ‘
J.0. 62004 Item 2.2 Outside Cont.
J.0. 62004 Item 2.2 Inside Cont. v
01 | 6 - QD6534T14 Connector, Stud to Coble Burndy
02 = 6 | QD6540T14 Connector, Stud to Cecble Burndy
03 115 15 | ° YSEC-L Splice, #6 ANG to 46 AWG Burndy
3281820 Splice, #6 AWG to 6 AWG AMP Alternacte
04 |15 |15 | | YRVACV10-L Splice, #6 AWG to 10 AWG - Burndy
328182 Splice, #6 AVUG to 10 AWG - AMP Alternote
05 |10 . 151133 Splice Kit, Kerite |
06 | - 2 DS1001 Splice Kit, Kerite
07 | 2 - DS1219 Splice Kit, Kerite
08 - 2 NS1220 Splice Kit, Kerite
09 1 MY29 Crimp Tool -~ Burndy
1 1 69120-1 Crimp Tool - AMP Alternate
) 1 47206 Crimp Head Coupling - AMP _Alternate
1 1 59220-2 Volve, 3 Woy, Multi Directional | Alternote |
1 1 59512-7 Hondle Control & Hose Assy. Alternate
1 1 L§9134-1 Die Set - AMP Alternctle
1 1 69133-1 Die Set-AMP Alternaote
-24¢c-
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3,3.2.10

Equipment Item No. 24

Instrument and Thermocouple

Cables Located Within

Containment

Boston Insulated Wire and Cable Co.
Submittal Page References 4, 5 and 11

Response:

a)

b)

c)

Reference 4, Pages 12 and 13 clearly indicate

that the cables tested were single pair #16

AWG Tnstrument Cable with Bostrad? and Bostrad’®
insulation and jacket. Bostrad’ and Bostrad75

are BIW tradenames for Hypalon insulating

material. The Bills of Material, Items A-104

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.

Adequate records exist and are available at Zion
Station to provide complete traceability for the
cable manufactured by BIW and subsequently in-
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.

Information addressing thermal aging of the speci-
fied cable has been requested from BIW. The effects
of radiation exposure are addressed in Report B90l.

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

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

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-
ment and chemical spray (submergence).




.

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 mus*t 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 =0 those of the installed
equipment, Therefore, an independent conclusion can noct be reached re-
garding the extent tc which there is similarity. Hence, the validity of
the test as evidence of qualification has not been established.

Respunse

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 size |

‘ of the conductors are different for the various size cables and the in-
sulation and jactet 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 shouid 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.

.




E R

The test conditions of steam pressure do not fully envelop the iicensea's
design test conditions; the design conditions call for 60 psig steam for
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 & 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-
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.

Response

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



- Suite 20C5

- 122 South Michigan Aven
Chicago, liinois 6003

312-933-2250

the kerite company

August 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 intc 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)
p- 2/C #12 - 3/64 FR (HI-70) 4/64 FR (HC-711)
The 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,
sty S T2

},
“x 4 .
. o} I PO, | i /3
. - L f /
G AN  _Deerad y

Robert M. Bowman

'‘Regional Engineer
HUBBELL | a stbsigiary of HARVEY HUBBELL INCORPORATED

nue



3.3.2.12

Equipment Item No. 26

BIW Cable Splices Located

Within Containment

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 H identifies these same
materials as beinag 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.

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



‘ 3.3.2.13
| 3

Equipment Item No. 27

Kerite Corporation Cable Splices
Located Within Containment
Kerite Corporation

Submittal 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).

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).

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.

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.



3.3.2.24

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

(PN

Submittal page references: 24, 26, 31, 32

References: 10, 14
valve ID numbers: MOV-FWN050 thru 57 (Aux. FW throttle valves)
MOV-FW0074 thru 76 (Isolation between
condensate Fli supply and
Essential SW supply to
aux. FW Pumps)
MOV-S10100
MOV-SWO0115
MOV-SW0101 thru 107 (Aux. F¥W Pump Isclation
from Essential Service
Water)
Resnonse:
valves MOV-FW0050 through MOV-FW0057 were incorrectly
referenced here and will be addressed in r2sponse to
item 3.3.2.19. The remaining valves are not recuired to
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.



3.3.2.15

Electronic Transmitter Located at Zone A8
Submittal Page Reference 41
Qual. Reference 9, 20, 21

FT-FWO03

Aux. FW Flow (Model 10B2495)

Respcocnse:

After a LOCA or MS/FW line break in the containment,
this transmitter is located in a non-harsh area.
inerefore, 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

is by experience.



3.3.2.16

Equipment Item No. 37 @
Remote Shutdown Control

Panels Located in the

Auxiliary Building (A-8)

Fischbach-Hatfield Contractor

Submittal Page Reference 16

Response:

a)

b)

The materials used in the construction of the
Remote Shutdown Panels (1LP57, 1LP58, 1LP59,
1LP60, 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 wnich compares the equipment tested with
the equipment installed on the panels.

These panels are normally not subjected to a
harsh environment when they may be vsed if the
control room becomes inhabitable. 1I1f a HELB
occurs in the Auxiliary Building, subjecting
these panels to a harsh environment, the panels
will not be used.



3.3.2.17

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

Submittal Page Raoferences 1, 18

References: 10, 14

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

Exchanger)

Note: Item 39A is in Zone Al2, not A9.

Response:

These valves are only required to function afte. a LCOCA

or MS/FW line break in containment. The only rp-centially
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 these

parameters,

Item 39B Valve ID Numbers: MOV-VC-LCV112B, C (to charging
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. TI 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 required

to operate (T.OCA and MS/FW line break in containment).

Therefore, qualification is by experience.




3.3.2.18 Electronic Transmitter Located at A9
Submittal Page Reference 49
Qual. Reference 9, 20, 21

PT PP15 PT PP18
PT PP17 PT PP19

PP Pressure (Mod:} 5JEP1017)

Response:

These transmitters are located in a non-harsh area

during the period that they are required to orcrate
(LOCA and MS/FW line break inside of containment) .

Therefore, qualification is by experience,



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:

l. MOV-SI8BOl1lA, B 2. MOV-VC-LCV112D, E (from RWST to
MOV-SI8802 charging pumps)
MOV-SI8803A, B
MOV-SI9011A, B 3. MOV-VC8105 (containment isolation
MOV-S18814 MOV-VC8106 valves)

MOV-SI8813 MOV-VC8100

MOV-RH9000

MOV-CC9413A, B 4, MOV-FWO0050 (aux, FW throttle valves)
MOV-CC9438 MOV-FW0051 (aux. FW throttle valves)
MOV-CC685 MOV-FW0052 (aux. FW throttle valves)
MOV-VCB8105 MOV-FW0053 (aux. FW throttle valves)
MOV-VC8106 MOV-FW0054 (aux.-FW throttle valves)
MOV-FW0016 MOV-FW0055 (aux. FW throttle valves)
MOV-FW0017 MOV-FW0056 (aux. FW throttle valves)
MOV-FW0018 MOV-FW0057 (aux. FW throttle valves)
MOV-FW0019

MOV-VC8100

MOV~-CC9414

MOV-CC9412A, B

Note: Valves MOV-CC9412 A,

not Al2,

R are in non-harsh zone AlE%,

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,
SI19011 As&B, and RH9000 are required long-term after the
accident - the remaining valves are only required for short-
term operaticn. For a LOCA the only harsh parameter is
radiation. bualification for radiation is provided

(see generic reply on.Limitorque operators attached to these

responses). All other environmental parameters remain



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 Al2. Their actual location is in Zone All. This
is a nonharsh zone and therefore qualification is by

experience.

Category 3

. These ID numbers were duplicated in the VC system and have
now been deleted from the system. Refer to Category I

for their response.

Category 4

These valves are required only for design basis MS/FW
line break. For this accident Zone Al2 is nonharsh.

In both the LOCA in containment and the HELB outside of
containment, the valves do not have to change position.
The valves are normally in the required throttled
position to ‘provide adequate auxiliary FW flow to the
steam generators anc consequently to allow safe shutdown

of the plant.



3.3.2.20

Solenoid Operated Valve
Submittal Page References: 6, 8-11, 14
References: 18, 19

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

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 Al2 is
radiation. These valves are required to operate immediately
after the LOCA (short-term) before any degraaation due to
radiation could occur. The Licensee has rcplaced 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
will be presented a£ a later date. This ASCO kit prevents
the problem of the stem sticking in the valve énd holding

the valve open.,

Once the valve is closed for containment isolation, it dces
not have to remain functional since it will not be required

to reopen.



3.3.2.21 Motor "alve Actuator Located in the Auxiliary Building (A-14)
. Submittal Page Refercnce: 17
Licensee References: 10, 14
vValve ID Numbers: MOV-VC8110 ) To seal water heat exchanger
MOV-vC8111 ) from charging pumps
Respcnse:
These valves are required to function during accidents
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 B0Q58 addresses applicability of testing
. one model for a whole generic family of valves. This we
consider sufficient justification for using the test

reports referenced.

These valves will not affect the ability to reach cold

shutdown after HELP in the auxiliary building.



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 )
1MOV-MS018 ) (Atmospheric relief valves,
1MOV-MS016 )
IMOV-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 af{ =r 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
significantly cool to allo.’ an operator to open the valves
using the handwheel. Only one of the four valves is needed
for cooldown. The steam dumps to the condenser is a non-

gqualified 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 that ‘one pair would not feel the full effect of the
accident. Only one valve is required for the cooldown since
each valve can handle 10% of full power. Steam flow and '
decay heat is less than 29 of full power shortly aft~2r the

accident.




3.3.2.23

Electrunic Tra.ismitter Located at T3
Submittal Page Reference 42

Qual. Ref=arznce 9, 20, 21

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

Steam Generator Pressure (Model 50EP1041)

R=== .se:

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.



3.3.2.24

Feedwater Flow Transmitter Located in the Steam Tunnel (T-4)
Submittal Page Reference: 39

Qual. Reference: 9, 20

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

Response:

For a main steam line break (MSLB) outside containment, |,
these transmitters are not used by the automatic cirviitry
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.

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,

For a FWLB downstream of the isclation valve, the response

is the same as for MSLB.
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. °



Part a)

Part b)

Part c)

RESPONSE TO GENERIC QUESTIONS RAISED BY

.

FRANKLIN INSTITUTE ON VALVE MOTOR OPERATORS

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.

The motor manufacturer has been listed on th. data sheet
where available, For those that are blank, we are currently
investitacing the motor manufacturer with Limitcrque and
the station. Testing was done with the valve actuator
in its worst possible orientation so orientation at the
field was not addressed,
This test r;port 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:
1. For containment valve actuators, a letter stating

which test report is applicable to which actuator.
2. For valves outside containment, a verbal response,

to be followed up by a letter stating 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



Part ¢) cont'd
' entirely envelope the temperature, pressure profile,
we feel that the test duration at elevated temperature
and pressure will provide enough to satisfy the

qualification.

Part d) Report B0002 includes radiation to the same actuator prior
to the LOCA simulation and will be used in later issues

of the report when applicable.

Conclusion:
The Licensee frels that with the presentation of the new repo~ts
. and the inclusion of operating time, we have given sufficient

credence to the continued operation of Limitorque valves.



GENERIC RESPONSE TO PISCHER & PORTER TPANSMI'T’TE?S -

The following is a generic response to comments submitted by

Franklin Research Center (FRC) concerning Fischer & Porter

transmitters, Specifically the following paragraph refers to

FRC's comments on pages 14 and 15, FRC's comments on subseguent

transmitters were almost identical and therefore, the coumments

should apply to subsequent sections which address transmitters.

Specific comments on each section follows the generic reply.

a)

b)

Fischer & Porter Report 2205-51-3006 (Referepce 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 MODEL NO.
6907A117A2 50EP1041
6907A117A1 50EP1041
6907A11774 50EQ1031
6907A117A6 1082496
6907A117A3 SOEP1031
6907A117A5 1082496

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.

Commonwealth Edison Company has verified that part no. 8058241001
oscillator-amplifier is used in the electronic circuits of the

F&P transmitters.



c)

d)

e)

Accoréing to Fischer & Porter Report DP#2224-1-004, the
oscillator-amplifier can ope: satisfactorily up to a

total gamma radiation of 1.2x108%. Since the noraml radiation
dose is much smaller than this amount, the oscillator—amplifier

will not have to be replaced every ten years.

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.

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 tempecature profile (up to 24 hours) is acceptable. The

test prossure profile does not completely envzlope the expected
pressure profile. However, the initial test pressure is consider-
ably higher than the expected pressure and experience has indi-
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.

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 6907A1174A5 of the Franklin Institute report,

appears to have an abnormally high error coﬂsiderably above the

ocher F&P transmitters test by Franklin Institute.




£)

9)

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.

All of the Reactor Protection System transmitters will have
performed their function within a few seconds after an

accident. Although no detail studies regarding containment
flood level versus time have been performed, it is inco.ceivable
that the RPS transmitters (mounted 2 feet above the containment

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

See Appendix L 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.

On November 1979 letter from R. L. Kellv of Westinghouse to
N. E. Wandke of CECo. addresses chemical sprays. Westinghouse

WCAP-9157 also addresses chemical sprays.



'O
’ﬁ- -.»
pﬁ u
|
@ n
o 0
0

o’ >
..— 1)
. \
(¥ g
- h
TR

Ve TiME

fr——=3
ot
D)

—
B3

S

5
«$ S
o v
“fI %
//// v Q
/ w— w
N
. &
4 v
C )
/ o ¢ 1)
) L,
I i 7 ‘o
L ﬁ ...MW
,H Jvlll.'lll - - - lHnu..
\ 2
~
/ (& i
. 4
™ w t)
- E
3 ﬂ.. "\-“
- . T - R
L] -
(=} o o o o
w 0 ~r Lo ]

(015d) FUNSSAUL LNANNIVINOD

@

TIME

b
O
Y
o 4
| eI
O I~
rd
9 »n
wd
0
L& ¥
0 e
£ >
- O
L T
T
o on
a o
—w o
[ S X
(R ™
u
el
Q' Ll
5 W
Bl L0
v Y
o
3 o0
U i
w Mo
(3] nw b*
) O
< 52
(&N
[
n 3
oc w
sl e
e
1
™
O
o
b
b
w0
w4
{2
.

18907

_“r i

(d0)

{

(RN
-
~
o O,
o~
)
= |“I|1|'h|
n LY S
U I T
.z/// _ \
_7. .ﬁ
- ‘
Q. t)
e “.ﬂw
L3 ]
‘
&
-
-
o o o L ]
o = o o
-7 ™ (] -

.

WoUR 10,000 SEC

-

DAY

*
4

EC

10 §

AUALVUIAIGL INIRNIVINGD

TRE

i o
0 [
N o
[ =)
v
o w
L4 N
!t 0
L= I N
wli @
T >
'
oV
L
pe
-t 0
M o
LR
| S9N
W O
i: &
@ "
1\ t .
| ¥
i
f o
al an <
i el
wnb
oo ﬂ.
: 7 )
s\w (&) b
vt Ad
TR
(Y
o [ .ﬁo.
i LRl
A0 s
I
o o,
[ SV £ IR
o4
|
™
0
u
b
e )
©d
-4
b

& Pl

'R
9
:w
74 |
) O
£ W T
Ot
)
TR S WA
QO 3 D &
O U 4 g
U o
a 2 nl W
e O @~
mfed b O
L 5
L} o O
f D £ %
™ 43 a2
4 ool
o4 %1 op)
0,0 U
T = el
[SEES EEA RS
L B & I S
1ot

) e g3 0
by 'S
"~y 2

wm

ot ry

{
| =4 *
2 O X

. ‘

AP |

oy
-~ <
o™

184
h
syst

'S ]
9]

“~ s

ta

-\
1)

co

%)
8
$ s
L.
W
-



3:3.3.1 Equipment No. 9
Magnetrol Level Switch: A=153-IEP/VPX-Y-3x~TDM-SIM3H-SIM3H-SIM3h
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
Nuclear radiation damage Threshold tests.
Regression Analysis.
Baseline functional and hydrostatic pressure tests.
Nuclear radiation aging.

Elevated temperature/humiditv/cycling aging.
Test set-up.

AUV W -
.« & & 9

This Wyle Test Report was not used as a reference in

the June 1980 submittal to Franklin Institute for review.

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 snrav and
submergence. Magnetrol will supply all available
information by the end of September 1980. This information
will be reviewed for appvlicability and submitted as

appropriate by November 1, 1980.



3.3.3.2

Equipment Item No. 11

ITT Barten Level Transmitter Model 386

Pressurizer Level

Submittal Page Reference 21 "
LT-459 N
LT-460 ;
LT-461

Response:

These transmitters are required for long term operation

after LOCA, MSLB, and FWLB.

Frank®in Institute Test Report F-C2667 (Westinghouse
WCAP-2410-L, Volume I Appendix B) describes a temperature,

pressure, and humidity test for Barton 332 transmitter.

A letter from Barton £o Mr. John Awal of Commonwealth
Edison dated April 30, 1975 said the Barton 386 has
been qualified to post-accident steam environment; and
that the above F-C2667 test renort also apply to Barton 386.
This test recport was not used as a reference in the

June 1980 submittal “o Franklin Institute for review.

A letter has been sent to Westinghouse reauesting
available.test report documentation and traceability
documentation. Therefore, Westinghouse has replied as
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.



3.3.3'3

Equipmert Item No. 12

Sostman Resistance Temprerature Detectors

Reactor Coolant Hot Leg and Cold Leg Temperature
Submittal Page Reference 24

TE-411A TE-411B .
TE-421A TE-421B
TE-441A TE-441B

Response:
These RTD's are required for short term operation

after MSLB and FWLB.

Westinghcuse Test Report WCAP-9157 provides adequate
qualification of Sostman RTD's for short term

accident environment.

With regard to traceability for the RTD's, Westinghouse

has replied as follows:

"Both the Sostman Model 118348-1 (bypass line) and the
Sostman Moael 11901B-2 (wide range) RTD's are reported
in WCAP-9157. Alxhough 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."




Jededeh Equipment Item No. 13
Taylor Humiditv Sensor Model 10HS
Containment Relative Humidity
Submittal Page Reference 25

ME-RV42

ME-RV43

ME-RV44
Response:

These humidity sensors are not required to cperate after

an accident. Therefore, no qualification is required.



3+3:3.9 Equipment Item No. 14
Electric Thermometers, Resistance Temperature
Detectors, 3-wire
Model Containment Temperature
Submittal Page Reference 26

TE-RV42
TE-RV43
TE-RV44
Response:
These Resistance temperature detectors are not reguired

to operate after an accident. Therefore, no gualifica-

tion is required.



3.3.3.7

Equipment Item No. 19

Electrical Penetrations Located |
Within Containment

D. G. O'Brien Type 5.1%

(*Penetration Types 1.1 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. Cl9QA041, 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.

€ince 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 C19QA041, 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. Cl9QA055 and
Cl90A062 (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.

We are enclosing xerox copies of portions of the

D. G. O'Brien Technical Manual 1044, dated January,
1972 which indicates materials used and drawings
applicable to Type 5.2 penetrations.

We will send copies of the instructions for Type 1.1
as soon as we gbtain 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
features must remain functional which are documented
in Reports Cl9QA055 and Cl9QA062.
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INTRODUCTION

The Electricol Penetrotion Assenbly described
h»rezn wos designed ond monufoctured by D. G. 0'Brien
Inc., Framinghem, Mass. for use in the construction

of Nucleor Power Plont - Zjon Units I ond 1II,

Edison Co., Zion, Illinois.

Commonweglth

This manuval is for use in the insteollation, test,
colibrotion, and operation of Type 5.1 penetrotion.

This penetrotion is designed for triaxial instrumenteotion
coble service. Penetrotions of Type 5.1, D. G. O'Brien,

Inc., Part No. R19D2228P are identical for both Zion
Units I and 11.

Informotion pertaoining to other types of penetrotions
elso designed ond manufactured by D. G. 0'Brien, Inc.
for Zion Units I and II can be obtained from other
Instruction Manuols. This maonual is applicable

to Type 5.1 only.

Quolity Assurance doto is included under o separate ¢

cover.

This penetraotion ossembly is furnished for use with

opplicable design data of the following Sargent & Lundy
drow;ngs.

e W gy o
T ETRESTTTY S



ES-42 Typical Electricel Penetraotion,
o Physicol Requirements, Dated 10-1-69

B-213 - Reoctor Building Contoinment, Liner
Plote Sections aon” Details, Sheet 2
Rev. T, Doted 1,-3-69

B-214 - Reactor Building Containment,
Penetration Schedule, Rev. L,
Daoted 10-3-69

B-216 - Reoctor Building Contocinment, Elevation
Electricol Penetrations, Rev. G,
Dated 10-3-69

——

The penetration assembly described herein is furnished

by D. G. 0'Brien, Inc. os part of Class B Nuclear

Vesse

-

The electrical pénetrations for Nuclear Generoting
Power Plants manufoctured by D. G. 0'Bri-n, Inc.

ore engincered to meet the stringent requirements

of the electricol power industry aond the Atomic
Energy Commission. The coreful integrotion of

mony scientific and technicol disciplines hos

gone into the development of a §tote-of—the-ort
product that is reliuble, rugged, depen-aoble,
efficient, ond economical. Careful control of
nonufociuring processes ond matericls plus extensive

in-process ond final testing insures the finest

- —




product is delivered to the customer.

This manual is prepored to give the customer
in @ reodily ovailable form the informotion
necessary to efficiently instoll and maintain

the purchosed equipment,



SECTION 1

GENERAL DESC RIPTION
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‘ - | SECTION I

General Description

Type 5.1 D. G. O'Brien, Inc. Shielded Instrumentotion
Trioxiol Coble Penetration Assembly Fart No. R19D2228P.

General: :

The penetration essembly is to be used os on interface

for passing the Purchaoser's triaoxial caobles, Type RG 1'/U,
Essex P/N 21-529 from the inside contoinment to the outside
containment and os such will become o criticol portion of
the cobling system ossocioted with the reoctor nucleor

instrumentation system.

It will extend high voltaée, low current instrumentaotion
power to neutron detectors located inside the contoinment
ond extend high frequency ﬁulse signals from thé detectors
to remote monitoring instrumentotion locaotion outside of

the containment.

The ossemblies ore designed and conétructed for installation

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

penetrotion nozzles. Each penetrotion assembly is identical

in basic physical configurotion ond consists of the ossembly

with one weld ring permonently attoched. The second mechanical seal
required for field instollotion is to be installed by the

Customer.




¢

structurg nozzle from inside the containment.

Tha Penetrotion Assemblies ore to be permanently
instolled-by me~ns of field weldiia 't the site.
A moximum of three field welds ore required for‘
instollotion. Mechonical supports are necessary
to position the Assembly during the welding
operction. The pest involvement of D. G. O'Brien,
Inc. in the Nucleor Power Plant Penetration _
Assemblies ond in underwater and military
applicotions hos provided o great deal of
experience in oscembly and welding of Penetrotion
Astemblio. without detrimentol heot transfer

to the components of interncl conductors.

Eoch Assembly is designed in o manner that will
restroin looding due to electrodynamic forces

or mechcnical stressing. Internclly this is
ochieved, vhere required, bv groups of tubular
cable guides extending the 1ull length of the
Penetrotion Asscibly. External supports protect
'ond stroin relieve the cuble and conductor

‘terminations where required.

Each Penetration Assemnly is permonently identified

by o sericl number. Each wire beyond the Assembly is

The Assembly must be inserted into the containment
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morked ot.each end with an identificotion number

bs specified by the Purchoser. Wire numbers in

eny one multiconductor caeble ore not repeated.
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Sealing and Pressurizotion:

.~

The Penetration Assemblies prcvide o dual gos
borrier by meons of steel heuder flanges and
hermeticolly gless-secled electrical contacts.
Eoch of the two gos borriers meet the servire
environmentol conditions individually, providing
on overall performonce sofety foctor of two.
The double~pressure borrier is foimed, ot
instaollotion, by welding the two weld rings to
the contoinment structure liner plote. Weld
preparation and oll weldirng is in accordance
with ASME Boiler and Vessel Code, Section I1I,
Closs B Vessels.

Both internal volume of the Penetration Assembly
ond thot between it and the penetrotion nozzle

noé be pressurized through purging holes in the
canister. The canister ossemblies ore pressurized
to 54 psig with dry nitrogen prior to shipment.
Gross pressure differential of the penetrotion

ossembly in transit and storoge con be observed

‘on the pressure gouge that is port of the ossembly.

CAUTION: Prior to instellotion, the Penetration

Assembly should be depressurized ond
the pressure gauge ossemgly and purging
port plugs removed. Refer to Section IV of

this manual.

wle



Pneumotic testing wos performed on fhe prototype
orid each production ossembly in cccordence with

the latest revision of Porograph N-110 of Section
111 in the ASME Boiler and Pressure Vessel Code

ond os covered in detoil in the Quality Assuronce
Instruction Dote. D. G. O0'Brien, Inc. has

ochieved on excellent reputotion in mon-s;fety
roted equipment ond this equipment is o further
indicotion of mointoining this concept.

The ollowcble leak rote of eoﬁh penetrotion

gas borrier prototype testing is equal to or

less thon 1 x .I.O.6 standord cc/sec. of dry

helium ot 298°F. ond 70 PSI. 1In production, each
penetrotion assembly is subjected to o leak rote
test of 70 PSIG at 78°F. ond will not exceed

1 x 10-6 stondord c¢/sec. through each pcretration
gas barrier or o totol assembly. Due to controlled
prodiction processes hermetically glass-secled
heoders or gos barriers consistently better the
leak rate of 1 x 10-6 by two orders of mognitude or
1l x .10”8 cc/sec. helium. Thé vsage of ducol gos

&orriers add on additional leck rc.e factor of safety

of two.



Coble Description:

Internal trioxicl cobles are Type RG 11/U with
polyethylene insulotion and outer jocket and

match the electrical ond physical checructeristics

of the external caoble. Each RG 11/U cable is
terminoted in hermetic, environmental connector

plugs which mote with the gloss-sealed receptocles

in the gos borrier. The internal cobles ore directly
terminoted to these receptocles, and the exteinal
cobles to the positive engogement n'_gs. The
electricol charaocteristics are identical to the

Purchaoser's caobles within the tolerance cllowed.

Externol coble terminations are to be made to

D. G. d'Brien, Inc. triexiol connector plugs.
These plugs ore designed and built to positively
engage with the D. G. 0'Brien, Inc. triaxial
connector receptacles. The receptocles are a
structurol port of the Penetration Assembly gos
borrier and the interncl intérconnecting cables

ore terminoted ot D. G. O0'Brien, Inc. One of the

~design features of the true trioxial connectors is

the ease of coblé terminations. All ottochments aore

done by crimp type contacts, thus reducing the

"the instollotion time ond perplexify of termination.
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The coble shielding is continuvous ond concentric

oround the center conductor over the entire length

-,

of the penetration cssembly. In the gos barriers,
hermeticolly gloss-sealed conductor contocts and
inner ond outer shields provide o pressure seal.

, A positive engogement receptocle plug in a true

. triox configuroiion is supplied for the connection

! of the Purchaser's triax coble. Each cable is
terminoted in its individuel connector. All |
conductors and shields ore insulated from each |

other und from ground. |

. Insulation resistance wos tested Letween each
. conductor, conductor to shield, conductor to
ground and shield to ground and meets the 500 VDC

L J e witt stond test without arc over or breokdown.

.

The prototype ond oll production models were tested
¢ Lk to the following:

{] 1. Test Voltage - 500 vDC ' : ‘1

TR A 2. Minimum Insulotion Resistonce:
U | -
' 1 x 1012 Chms - Center Conductor to Inner Shield

[J . 1 x 10" Ohms - Inner to Outer Shield & Outer
' : Shield to Ground

-




The penetrution.osscmbly was tested to the following:

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

L

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

e a——

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




The following tobulotion of technical end design
paremeters provides o ready reference of doto.
Additional information is provided in each Section
of this monuval to supplement the above general

description,

TYPE 5.1 TRIAX INSTRUMENTATION ELECTRICAL PENETRATOR
DESIGN PARAMETER SUMMARY

1. Number of Conductors 20 Triox RG-11/U
2. Materiol & Size of
Conductors:

Current or Signel . #18 AWG Tinned Copper

Ground or Shield Bore Cupper Broid
3. Conductor lnsulofing

Moterial Polyethylene

Temperature ] ' +75° ¢C,

"4, Provision for Connection D. G. 0'Brien, Inc.
of Purchaser's Externcgl Model No. R19P1010G0O1
Cable ’

5. High Potentiol»Test On “Conductor to First
Production Assemblies Shield - 3000 vDC
for One Minute Shield to Shield ond

Shield to Ground - 500 VDC




‘6'

10.

11‘

12.

13.

14,

15.

Assembly Body Materiol

End Heuder Plote
Moterial

End Heoder Plote
Conductor Material

End Header Plate
Conductor Insuvlating
Moterial

Assembly Dimension:

Body Outer Diameter
Body Length

Maximum Intesroted
Rodiotion Exposure

Moximum Total Assembly
Air Leockuge Rate When
Subjected to the Maximum
Post DBA Environment

Minimum Insulation
Resistance @ 500 VDC:

Conductor to Shield
Shield to Shield or to
Ground

Totel Assembly Calculoted
Weight

Shipping & Storaoge
Pressurizotion

-10-

30" 3.P.5. Seh,
20 Pipe, ASTM, A-333
Gr-1, Carbon Steel

ASTM, A-442, Gr-60
Carbon Steel or ASTM
A-516, Gr-70

Leoded Carbon Steel
Per AISI, Cl213

9010 Gless

10 3/4 In. Monm.
4 1/2 Ft. Nom.

6 x 108 Rads

2.24 x 10—5 cC,

(Air) Min.

1013 Ohms I
10 Ohms

250 Lbs.

54 "si, Dry
Nitrogen




16. Design Current Roting

17. Design Pulse Signol Rating

-11-

1 x 10";1 AMPS to

3 x 100° AMPS

Pulses with 10°° rise
time, 10-7 sec., width
ond.10’7 pulses per second
repetition rote

SR ——
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. SECTION VI

Niring

-~

: Introductigq:

The following drowings depict the wiring diagram
electricol connections of the Zion I ond 11
Electricol Penetraotions, Type 5.1 "Triaxiol
Instrumentation Service" for Normal Non-Accident
Dut}.

Refer to Section VII for Termination Instructions.

p—
W ————— - ——— . . 2
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INTRODUCTION

The Electrical Penetrotion Assembly described herein wos designed
and manufactured b} D. G. O'Brien, Inc., Framingham, Mass. for

vse in the construction of Nuclear Power Plont - Zion Units I

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

This manuol is for use in the instellotion, test, colibration,

ond operation of Type 5.2 penetration assemblies. This penetrotion
is designed for Radiation Monitoring insﬁrumentotion cable service.
Penetrotion assemblies of Type 5.2 are identical for both Zion
Units (I ond II). Types 5.2 and 5.2A are identical but the

5.2A designation opplies to the assembly used with Zion, Unit II,

Information pertaining to other types of penetrations also designed
ond monufectured by D. G. O'Brien, Inc. for Zion Units I and II con
be obtained from other Instruction Manuvels. This monual is
applicable only to Type 5.2 and 5.2A.

Quolity Assurance dota is included under o separaote cover., This
penetration assembly is furnished for use with opplicable design

dato of the following Sargent and Lundy drawings:

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

B-213 - Reactor Buvilding Containment, Liner
Plote Sections and Detoils, Sheet 2
Rev. T. Dated 10-3-69

B-214 - 'Reactor "u .ding Containment,

~ Pene'i- i .r Schedule, Rev. L,

Dote PN -‘?c

B-216 - Reactor Building Contcinment, Elevation

Electrical Penetrations, Rev. G,
Doted 10-3-69.

P 4
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The penetration ossembl; described herein is furnished by D. G.

0'Brier, Inc. os port of an ASME, Closs B Nucleor Vessel.

The electrical penetrotions.for Nuclear Generating Power Plants
manufectured by D. G. 0'Brien, Inc. ore engineered to meet the
stringent requirements of the electrical power industry and the
Atomic Energy Commission. The coreful integration of many
scientific and technicol disciplines has gone into the

development of a state-of-the-art product thot is reliable,
rugged, dependable, efficient, ond economical. Careful contrpl

of monufocturing processes and moterials plus extensive in-process
and final testing ensures that the finest product is delivered

to the customer.

This monuel is prepared to give the customer, in readily aveilable
form, the information necessory to efficiently install ond maintcin
the purchosed equipment. References throughout this wanucl to
type'5.2 assembly ore also applicoble to type 5.2A assemblies,

unless otherwise specified.
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CENERAL DESCRIPTION

Rodiation Monitoring Instrumentotion Coble Penetrction

.
Assembly (D. G. 0'Brien, Inc. Part No. R19P2438G01) herein
referred to os the penetrotion assembly will be used as
on interfoce for passing the Purchaser's Rodiotion Monitoring
instrumentation cobles, from the outside contoinment
to the inside contoinment. As such, it will become a

critical portion of the cobling system associoted with

the reactor nuclear instrumentation system,

The penetration assembly will service electronic
instrumentation loads of up to 120 VAC. The assembly will
provide the interface between instruments locoted inside

the containment and monitors locoted outside of the

containment thot indicate status of operation.,

The ossemblies ore designed and constructed for instollation
in 12-inch diaometer steel pipe containment penetration
nozzles thot are 3 feet, 6 inches long. Each penetration
assembly is identicel in basic physical configuration and
consists of the assembly having one mechanical seaql
permonently attoched. The second mechanical seal,

required for field instollation, is furnished separately

in the same shipping carton.

The penetration ossembly must be inserted into the con-
toinment structure nozzle from inside the containment and

is permanently installed by means of field welding ot the

site. Mechanical supports are necessary to position the

ossembly during the welding operotion. The past experience
of D. G. 0'Brien, Inc. in the Nuclear Power Plant Pene-
trotion Assemblies and in underwoter ond military
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applicotions provides the necessory bockground experience
to assemble ond weld penetrotion ossemblies without
detrimentol hect transfer to the components of interncl

conductors., *

Each assembly is designed to restrain loading due to

‘electrodynaomic forces or mechonical stressing. Internally,

this is ochieved, where required, by groups of tubular
coble guides extending the full length of the penetrotion

assembly.

Every penetrotion assembly is permdnently identified

by o serial number. Every wire, external to the assembly,
is marked ot each end with an identificotion number as
specified by the purchaser. Wire numbers in any one

multiconductor coble are not repeated.

Seoling ond Pressurization. The penetraotion assemblies

provide o dual gos berrier by meons of steel header flanges
and hermetically gloss-sealed electricol contacts. Each '
of the two gas barriers meet the service environmental
conditions individually, providing en overall performance

sofety factor of two. The double-pressure barrier is

- formed, at instollotion, by welding thot is in accordance

with the ASME Boiler ond Vessel Code, Section III, Class
B Vessels. Both the interncl volume of the penetration
assembly and that between it ond the penetration nozzle
moy be pressurized through o pressurization port in the

outside contoinment mechkanical secl end holes in the
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conister, The conister assemblies ore pfessurized to
15 psig with dry nitrogen prior to shipment. Gross
pressure differenticl of thé pcnetrcfion ossembly in
tronsit end storoge can be observed on the pressure
gouge thot forms part of the assembly.
CAUTION oL gk
PRIOR TO INSTALLATION, THE PENETRATION
KSSEMBLY SHOULD BE DEPRESSURIZED AND
‘THE PRESSURE GAUGE ASSEMBLY AND PURGING
PORT PLUGS éEMOVED. REFEF TO SECTION 4.0
OF THIS MANUAL. |

<

Sofety Factors in Production. Pneumotic testing is
performed on the prototype and on each production
ossembly in occordonce with the latest revision of
Porograph N-110 in Section III of the ASME Boiler and
Pressure Vessel Code and ‘os covered in detail in the
Quolity Assurance Instruction Daota. The allowable
leok ?Q;e of both penetration gos borriers in series,
in prototype festing, is equal to, or better thop, 1
X 10-6 stondard cc/sec. of dry helium ot 298°F and

54 PSIG, ‘In production, each penetrotion assembly

is subjected to o leok rate test ot 54 PSIg and 78°F +5°F

ond will not. exceed 1 x 10—6 stondord cc/sec. through
both penetrotion gos borriers in series. Due to

controlled production processes, hermetically gloss-

~ sealed heoders or gos barriers consistently better the

leok rote of 1 x 10f6 by two orders of magnitude.
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Cable Description

\

Internol Cobles., The interncl cables are directly

terminated to glass-sealed contacts in receptacle connectors
welded into the gos borriers. The electricol choracteristics
of the internal cobles aore identical to the purchas:r's

cables within the tolerances allowved. .

Externol Caoble Terminations. External customer cobles

ore terminated to the plug connectors which mate with the
oppropricte receptacles welded to the gaos barrier. All
cables are crimped. They ore designed and built to function
in accordance with the requirements of the circuits they
service. All conductors are insulated from each other

aend from ground.

The prototype and all production models are tested to the
following:
A. Insulotion:

1. Test Voltage - 500 VDC

2, Minimum Insulation Resistance
Conductor-to-conductor 1 x 109 ohms-feet |
Conductor-to-ground 1 x lO9 ohms-feet
Coaxial Cable ‘
Conductor-to-inner shield 1 x 109 ohms-feet ; i
- Inner sﬂield-to-ground 1 x 109 ohms-feet ;
B. Dielectric Strenath:

Production: '
Conductor-to-conductor 1500 VAC RMS
Conductor-to-ground 1500 VAC RMS
Coaxial coble '
Conductor-to-inner shield 2000 VDC
Inner shield-to-ground 1500 VAC RMS

Table 1-1 summorizes the technicol ond design parcmeters



. Type 5.2 - Containment Area Rediation Monitor Penetrotor Design

Porameter Summary

. 1. Number of €onductors 10 Times Wire & Cable P/N MI-31285
A) Two twisted shielded jacketed

2. Material and Size of
Conductors:
Signal

3. Conductor Insulating ,-
Material:

——

H 4
| S

Temperature Rating:

-

g

Conductors:
22 AWG, 7/30 T/C PVC insulated
010" wall. .,
Poir Twisted with #36 AWG T/C
Bruid and overcll taope wrop.
Color Code:
Pair 1 1) White
2) White/Brown

Paoir 2 1) White

' 2) White/Red

pairs ’
|

Coaxiol Cable

. Conductor #26 AWG Tinned Copper

weld insulotion foam polyethylene
shield #38 AWG T/C braid *
Jacket: Nylon Clear

High Voltage Wire
Conductor #22 AWG 7/30 T/C
Insvlaotion: PVC .025" wall

Four single wires

Conductor #22 AWG 7/30 T/C
Insvlation: PVC .010" well

Cable twisted together with tepe
wrap, broid shield #34 T/C and
overwoll PVC jocket. Finished
0.D. .380" E

Cooxial cable: #26 AWG Solid

Tin Ploted Copper covered

steel. All other conductors

#22 AWG Stranded Tin Plated Copper
(7/.010")

Coaxiaol Cable: Foam Polyethylene
All other Conductors: Polyvinylch-
loride

Cooxial Cable - 80 C

All others - 85°C




10.

11,

12,

' 13,

14.

15,

Provisions for Connection of

Purchasers external cable

High Pctenticl Test on
Production Assemblies for
10 seconds:

Assembly Body Materiocl

End Heoder Plate
Material

End Header Plate
Conductor Material

End Heoder Plate
Conductor Insuloting
Material

Assembly Dimension
Body Outer Diometer

~ Body Length

Maoximum Integrated
Radiotion Exposure

Maximum Total Assembly

Minimum Insvlation
Resistance @ 500 VDC:

Total Assembly Colculated
Weight ’ '

Shipping Pressurization
Testing Pressurizotion

"Coaxial

Receptacles

Conductor-to-shield 2000 VDC
Shield-to-ground 1500 VAC RM.
All others: i
Conductor-to-conductor :
1500 VAC RMS
Conductor-to-ground
1500 VAC RMS

10" I1.P.S. Sch. 20 Pipe,
ASTH, A-333 GR-1 Carbon Stee!

ASTM, A-442, GR-60 Carbon
Steel or ASTM A-516, GR-70

Leaded Carbon Steel Per
AISI, C1213 (Tin plated)

9010 Gloss

10 3/4"
4' 5 1/4"

1.7 x 10% Rad (1.5 MEV
Sammo Roys)

5

2.24 x 10" cc. (Air) Min. .

l x 108 ohms-feet

275 pounds

15 PSIG Dry Niﬂiﬁgen
54 PSIG Dry Nitflgfgen
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6.0 WIRING
The following drawing (Figure 6-1) depicts the wiring
diogrom.electricol connections of the Zion I and II
Electrical Penetrotions, Type 5.2 Radiotion Monitoring
Instrumentotion Cable Service for normal non-accident

duty.




TERMINATION INFORMATION

Prior to assembly of any hardware on the ;onister

o review of Du G. 0'Brien Drowing No. R19D24386
Pages 22 & 24 should be made to ascertoin loyout of
the receptocles ond sequence of the ossembly on ecch
conister furnished on Zion 1 and Zion 2, Item 5.2

& 5.2A "Containment Area Rodiation Monitor Servize"
Normal Non-Accident Duty. This drowing iilustraotes
location of receptocles and electrical connection

sequence,

The hordwore and motericl required to terminate each

plug are included in the cortén, Kit P/N 115.317, with
each plug., Prior to any assembly work the plug should
be inspected to ascertain thot all paris ere included

within the kit and that the plug hus not been damaged.

Purchasers Field Cables shall be prepared os outlined

in D. G, 0'Brien Inc. procedure !io. 115-317 (Appendix E)
for termination to the D. G.0'Brien Plug, Part No.
R19C1002G04,

This Procedure should be read thoroughly prior to
broceeding with any actucl ossembly. Tools should be
ossembled and prepared for instcllotion including dies,
heads, ond handles. All work should be done in as clean
an assembly areoc as possible. - It should be free from
any moisture, corrosive vapors ond work hazaords. The
work areo should be a wef& vented area since cleaning

solvents will be required.

-
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3.3.3.8

Equipment No. 20

Reactor Building (Containment)
Junction Box

(Manufacturer not stated)
Model: Type EB-215

(No Licensee reference cited)

Respoase:

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.



3,3.3.9

Equipment No. 21

Reactor Building (Containment)
Junction Box

(Manufacturer not stated)
Model: Type EB-214

(No Licensee reference cited)

Response:

211 junction boxes included in report contain either
terminal blocks or in-line esplices. Licensee is
attempting to obtain and review possible applicable
documentation to qgualify configurations as they
exist in plant.



‘ 3.3.3.10
®

Equipment No. 22

Reactor Building (Containment)
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.



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.




3.3.3.12

Equipment Item Nou. 28

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 "FR" 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 insulaticn-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
inveices 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 con ounds 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.

W




3.3.3.13 Motor Located in the Auxiliary Building (A-8)
Submittal Page References: 23, 24
Plant ID Numpers: FWO004
FW005
FW006
Response:
These are the auxiliary feedwater pump motors. A letter
“has been sent to Westinghouse requesting available
documentation regardina qualification tests for specific
environmental par o.t.rs and traceability documentation,
FSAR Qlo.lé gi' es the motor nameplate data and justification
for operability during adverse environmental conditions,
The turbine-driven auxiliary feedwater pump will be
operable without the lube o0il pump motor Therefore, the
pump will be available for use after a high energy line

break in the auxiliary building.

With regard tc motor insulation, Westinghouse has replied

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 Feedwater Pump Motors and HSDP Centri: wgal Charaing
Pump Motors at Zion utilize the thermalastic epoxy insulation

system,"



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-4558 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.




3.3.3.15 Equipment Item No. 35
United Electric Pressure Switch Model J110-164
Service Water Pumps Start
. Submittal Page Reference 49

1PSL-SW13 - Service 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 Z2E-1-4840, Page SW1l (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 1A, 1B and 1C (likewise for

Unit 2) the fcllowing 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 mcde 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
contrcl 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 rot "blow" until a second ground
occurs in the opposite polarity. 2Zion Procedure

("DC Ground Location Procedure") calls for locating

and removing all grounds on the DC systems as soon as

: detected.
i
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3.3.3.16 Equipment Item No. 36A (Unit 1 only)

. Distribution Panel Located in the Auxiliary
Building (A-8)
‘ 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
heacers do not perform a safety function the distribu-
tion panels are .ot needed.



Motor Control Center (MCC 2383B) Located
in the Auxiliary Building (A-8)

General Electric 7700 Line,

480 Volt

Submittal Reference Page 50

. 3.3.3.17 Equipment Item No. 36B (Unit 2 only)

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
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.



3.3.3.18 Equipment Item No. 38 (Unit 1 only) 9
Junction Boxes Located in the k

. Auxiliary Building (A-8) i
. General Electric 7700 Line, P
480 Volt .

i

(No Licensee reference cited)

Response:

e . A
CIRP AN . A

-

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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3.3.3.19

Motor Located in the Auxiliary Building (A-9)
. Submittal page references: ?2?

Plant ID number: 1PPOC1

Response:

This is the penetration pressurizaticn air compresscor
" motor. The equipment is required only after a LOCA or

main steam/fecdwater.}ine break inside contzinment.

For these accidents the equipment is located in a non-

harsh environment. Qualification by experience.



3.3.3.20

Hydrogen Recombiner Located in the Auxiliary Building (A-9)
Submittal Page Reference: 33

Plant ID Number: RV050

Response:

This equipment is required to function following a
1OCA. However, for the LOCA zone A-9 is ccnsidered

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 veriiy 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.



3.3.3.21

Hydrogen Purge Fan Motor Located in the Auxiliary
Building (A-92)
Submittal Page Reference: 36
No Licensee reference
Equipment ID numbers: RV020

RV021
Response:
This equipment is required to function following a LOCA.
However, 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
the radiation exposure to the motor following a LOCA
does not exceed 104 rads. Results will be submitted

by September 27, 1980.



3.3.3.22

United Electric Temperature Switch Model C300

Hydrogen Purge Charcoal Filter 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
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 high
radiation. The Licensee is performing calculations
to veri{y that the radiation exposure to the switches
following a LOCA does not exceed 104 rads. Results

will be submitted by September 27, 1980,



3.3.3.23

Equipment Item No. 43B (Unit 2 only)
Junction Box Located in the
Auxiliary Building (A-9)

Type EB-214

(No Licensece reference cited)

Response:

All)l 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.




3.3.3.24

Equipment Item No. 44

Magnetrol Level Transmitter 82-1212-002
Spray Additive Tank Level

Submittal Page Reference 40

LIS-CS44
LIS-CS45

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
HELB. Therefore, no qualification is required. These
Magnetrol switches have reolaced th: Endress-Houser
switches which were used in the June 1980 submittal

to Franklin Institute.



3.3.3.25 Equipment Item No. 45
Nuclear Measurement Corvoration Radiation
Detectors Models
GM-912, SC-2-15, SC-2B

Auxiliary Building Radiation
Submittal Page Reference 46, 47, 48

ORE~ARO8 ORE-AR0O9
Response:
These radiation detectors are not required to operate
after LOCA or HELB. Therefore, no qualification is

required.



3.3.3.26

Equipment Item No. 47
Control Panel Located in the
Auxiliary Building (A-9)
Powers Regulator Company
Submittal Page Reference 59

Response:

These panels, 1LP22 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
components required to mitigate a HELB outside the
containment,



3.3.3.

2

Equipment Item No. 48
Junction Box lLocated 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. Licensee is
attempting to obtain and review possible applicable
documentation to qualify configurations as they
exist in plant.



3.3.3.28

Equipment Item No. 49

United Electric Pressure Switch J302-358
Penetration Pressurization

Submittal Page Reference 50

OPSL~-PPO1A 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.



‘ 3.3.3.29
»

Equipment Item Nos. 50, 51
Junction Boxes Located in the
Auxiliary Building (A-9)
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,




Equipment Item No. 54A (Unit 1 only)
I Auxiliary

Control
Building (A-12)
Westinghouse, Waste Gas and
Recovery Panel

Submittal Page Reference 60

Reference:

This panel is not needed to 1
quences of a LOCA or HELB and

included in report.

anel Located in the
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3.3.3.31 Equipment Item No. 54B
. Junction Boxes Located in the
Auxiliary Building (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.



‘ 3.3.3.32
L

Equipment Item No. 55
Junction Boxes Located in the
Auxiliary Building (A-12)
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.




3.3.3.33

Pump Motor Located in the Auxiliary Building (A-14)
Submittal Page References: 15, 16
No Licensce reference
Pump ID Numbers: VCO006 Centrifugal Charging Pump

vCco07 Centrifugal Charging Pump

vCoo8 Reciprocal Charging Pump
Response:
Long~-term operation is required for 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 higa 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. Qualificatio.. not needed.

With regard to the motor insulation for the centrifugal

charging pumps, Westinghouse 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 TEEE 323-1974. Westinghouse has verified that



3.3.3.33

cont'd

the HSDP Motor Driven Auxiliary Feedwater Pump Motors
and HSDP Centrifugal Charging Pump Motors at Zion

utilize the thermalastic epoxy insulation system."

e R T ——



3.3.3.34

Unit Cooler Fan Motors Located in the Auxjiliary
Building (A-14)
Plant IC Numbers: AV01l0
AVO1ll
AV012
Response:
Long-term operation is required after an accident.
A letter has been sent to Westinghouse to obtain
available qualification test reports and traceability

documentation.



3.3.3.35

Equipment Item No. 59 (Unit 1 only)
Thermostat Located in the
Auxiliary Building (A-14)

Penn Model A-28-AA37

Submittal Page Reference 38

0TS-AVI9 - Residual Heat Removal Pump 1A
0TS~AV100 =~ Residual Heat Removal Pump 1B
0TS-AV101 =~ Residual Heat Removal Pump 2B
0TS-AV102 - Residual Heat Removal Pump 2A
0TE~AV1O03A - Containment Spray Pump 1A
0TS-AV103B - Containment Spray Pump 1B
0TS~-AV104 =~ Safety Injection Pump 2A
0TS-AV105 =~ Safety Injection Pump 2B
0TS-AVIO6A - Containment Spray Pump 2A
0TS~AV106B - Containment Spray Pump 2B

0TS-AV107 =~ Safety Injecticn Pump 1B
0TS~-AV108 -~ Safety Injection Pump 1A
0TS-AV109 - Charging Pump 2C
0TS~-AV110 - Charging Pump 2B
0TS-AV11ll = Charging Pump 2A
0TS-AV112 - Charging Pump 1C
0TS~AV113 - Charging Pump 1B
0TS~AV114 -~ Charging Pump 1A

Response:

These components are not required to operate after
a LOCA or HELB. The cubicle coolers are started
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.

Schematic Diagrams for the Residual Heat Removal
Pump 1B unit cooler and the Safety Injection Pump
1A unit cooler are shown on Drawing 22E-1-4840,
Pages AV2 and AV3 respectively. Copies of these
drawings are enclosed for your use.

Note: The control circuit for the Centrifugal
Charging Pump 1A Unit Cooler will be dis-
cussed. All other coolers are similar.




3.3.3.35

(Cont'd)

The thermostat (0TS-AV114), as well as the push-

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. 1If the ¢ itacts remain open, the starting
circuit, “irough 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 0SV-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" H20 negative pressure with respect to
the surrounding area. If the tharmostat contacts
short together, the damper will maintain the 0.5"
H20 negative pressure. 1If the thermostat contacts
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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3.3.3.3¢ Motors Located in the Lower Safety Valve Room (T-3)

Westinghouse Model TBFC

‘ Plant ID Number: MS01l6
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-gjenerator
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
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 follcwing

B —

. safeguards actuation signal.

e - - ——-



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

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.
Their operation will ensure that the accumulator

closes the MISV,

CONCLUSION: Only the solenoids must operate electrically
in the harsh environment in order to shut
the MSIV's. They operate a short period
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,




3.3.3.37

Equipment Item No. 64 (Unit 2 only)
Junction Boxes Located in the
Lower Safety Valve Room (T-3)

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.



3.3.3.38

Equipment Item No. 65 (Unit 2 only)
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 1is
attempting to obtain and review possible applicable
documentation to qualify configurations as they
exist in plant.




