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Attention: Mr. Darrell G. Eisenhut, Director

Q #Division of Licensing

Re fe rence s : (a) License No. DPR-3 (Docket No. 50-29)
(b) USNRC Letter to YAEC dated May 29, 1981
(c) YAEC Letter to USNRC dated October 31, 1980 (WYR 80-119)

Subject: Environmental Qualification of Safety-Related Electrical Equipment

Dear Sir:

Your letter, Reference (b), transmitted the Safety Evaluation Report '3ER) for
the environmental qualification of safety-related electrical equipment at
Yankee Rowe, and requested that we provide information identified in sections
3 and 4 of the SER. This letter forwards the requested information and the
responses below are keyed to the corresponding sections of the safety
evaluation.

Section 3.1 Completeness of Sa fety-Related Equipment

It should be noted that information associated with cold shutdown
equipment and TMI lessons-learned modifications (discussed in Section 5
of the SER) was submitted in our report , Re fe renc e (c).

With regard to the concern identified by Franklin Research Center (FRC)
in Appendix D of the Technical Evaluation Report (TER) relative to
exposed c.2bles in containment, it should be rated that there are no
exposed caoles in the Yankee Rowe containment with the insulation
materials of concern. All cables are either mineral insulated cables or
are in conduits.

Section 3.2 Service Conditions

No response required.

Section 3.3 Temperature , Pressure , and Humidity Conditions Inside Containment

A saturation temperature profile has been plotted corresponding to the
containment pressure profile. This profile has been added to Figure
III.1-1 and has been labeled Tsat. This curve was generated in
response to Reference (b) to account for higher than average temperatures
in the upper regions of the containment because of potendal
ntratification.
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Due to the unique spherical shape of the YR containment, none of the
components are located in the upper regions, and most components are
outside the shield wall. The components within the shield wall are
located at very low elevations or operate very quickly for protective
functions. Therefore, we consider the use of Tsat for equipment
qualification to be inappropriate at YR. However, we have compared
Tsat Profiles to the test profiles of equipment in containment and find
that equipment tests generally envelope the Tsat Profile.

Section 3.4 Temperature, Pressure, and Humidity Conditions Outside Containment

Appendix III.2 of Reference (c) establishes the service conditions for
equipment outside of containment. As discussed in Appendix III.2, all
areas outside of containment where high energy line breaks (HELB) could
be postulated were evaluated to determine what safety-related equipment
in those areas would be subjected to the resulting harsh environment. It

was determined that for all HELB outside containment, the safety related
electrical or instrumentation equipment subjected to the resulting
hostile environment was not required to mitigate the consequences of the
pfpe break. All of the electrical and instrumentation equipment required
to mitigate the consequences of each pipe break is located in areas where
the environment is not affected by the pipe break. Therefore, all of the
areas outside of containment were considered to be mild areas.

A summary of the various HELB and the equipment in the area from the
Master List of Reference (c), Appendix I af fected by the resultant harsh
environment is compiled as Attachment (A). Based on the information
contained in Attachment (A), none of this equipment is required to
mitigate the consequences of the various HELB considered.

Section 3.5' Submergence

No response required.
,i

Section 3.6 chemical Spray
;

No response required.

Section 3.7 Aging
1

! The aging aspects of equipment in harsh environments have been addressed
by reviewing the documentation references and determining (1) if the
thermal aging parameters chosen and used in the tests are supported by
adequate documentation or references, (2) if radiation aging was
addressed, (3) if humidity aging was addressed, (4) if ambient vibration
aging was addressed, (5) if a qualified life is explicitly stated, (6) if
the aging tests and/or analysis results support the conclusion as to
qualified life and if the conclusion is adequately documented, and (7) if
maintenance requirements or component replacement intervals are
specified. When all of the aging aspects which are required by the DOR

, - - -- ,. . . , . - .
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Guidelines and applicable to the specific components have been addressed,
the qualified life is entered on the component worksheet and any special
requirements for maintenance or replacement are entered on the
qualification document review torm for use in the equipment maintenance
and replacement program.

In cases where any of the above review items have not been addressed in
the qualification documentation references, each applicable item (as
evaluated on the document reference checklist) is addressed individually
by use of materials evaluation using Appendix C of the DOR guidelines,
available literature on materials properties, or results of testing on
similar materials. If aging test results do not provide adequate
justification for qualified life, an Arrhenius evaluation is performed to
demonstrate or confirm that the required test time at elevated
temperature to achieve qualfied life exposure is exceeded by the actual
test time. When pre-aging tests have not been performed, a thermal aging
analysis is performed using manufacturer's material data and activation
energy data from reports and reference library data. When these analyses
indicate a qualified life that is less than the required, any special
maintenance, surveillance, or replacement requirements are noted on the
review form.

As a result of the aging qualification reviews, as described above, it is
evident that two situations relative to qualified life will evolve. In

the first case, equipment has been tested, including pre-aging, and/or
analyzed, and a qualified life of 40 years has been established. For the
remaining equipment, testing, analysts, or manufacturers' recommendations
have determined that the qualified life is less than 40 years.

To assure timely replacement of those components or materials which have
a qualified life of less than 40 years, plant maintenance programs will
include provisions for replacement scheduling. When parts are replaced,
assurance of maintaining the accepted level of qualification of the
af fected equipment is provided by use of the procurement policies
endorsed by the AIF's posi *

paper on replacement parts and by the (aa

plant's approved quality assurance program.
1

For components which have a relativley long qualified life (greater than |
10 years), the accuracy of the predicted life will be verified by |
including provisions in plant maintenance and surveillance programs to
determine the presence of advanced age related degradation. Depending on
the equipment involved (complexity, amount of age sensitive materials
involved, normal operating environment, etc.), the program will include
those features of the following which are considered necessary to track
aging conditions of that type of equipment.

Periodic visual inspection of materials in the equipment which are.

subject to aging degradation.

Periodic review of maintenance records by engineering personnel to.

detect trends of failures caused by meterial degradation.

_ _____-_________-_-_
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Periodic testing of insulation integrity on representative samples.

of categories of equipment (motors, solenoid, etc.).

Periodic review of operating and maintenance records not related to.

failures (operating temperatures, calibration records, etc.)

The intervals for the periodic actions will be selected by giving
consideration to the predicted qualified life, operating mode of the
equipment, accessibility, and existing maintenance and surveillance
schedules. It is anticipated that this program will be incorporated by
modifications to existing programs, and the program will be in effect
before the deadline for equipment qualification.

Section 3.8 Radiation (Inside and Outside Containment)

Figure 1 in Attachment B shows, by comparison, that the Yankee Gamma Dose
Model is more conservative than the DDR Guidelines by 20%.

The Yankee model for both Beta and Gamma dose is a target at the center

of a spherical cloud having the volume of the containment. The guidance
developed by Yankee for post-LOCA radiation dose specifications (Table 1
of Attachment B) _ncludes a margin of safety. Table 1 (Attachment B)
includes credit for shielding and e location. The lowest 1 year
dose in the containment is 2.4 x 10guipmet.tR (against the inside wall of the
steam generator cubicle) which assumes the airborne source term in the
cubicle is the major contributor.

Section 4 Qualification of Equipment

Appendix B of the SER identifies equipment requiring additional
information and/or corrective action. Attachment C provides the
resc iution of these items, including updated worksheets and proposed
corrective actions for outstanding items. For items which are located in
mild environments except for their radiation service environment, items
related to TMI and shutdown cooling, and some new items in both of these
categories; YR has continued their review of these items as suggested by
FRC in the TER, and has included updated or new worksheets in
At tachment C. These items are listed on pages E-1 and E-2 of the
item-by-item resolution sheets.

Appendix C of the SER identifies equipment which is considered to be
conditionally acceptable, subject to the staf f concern identified in
Section 3.7 of the SER relative to an aging program. The resolution of
this concern is provided by the program described previously in the
response to Section 3.7.

Several items were installed during the recent refueling outage for which
qualification documentation is being assembled. These items include the
reactor head and pressurizer vent motor operated talves, a new
pressurizer wide range level transmitter, and pressure switches on the
NRV actuation system. The new worksheets will. be submitted upon
completion.

- - - _ _ _ - - _ _ _ _ _ _ _ _ _ - _ _
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Quality Assurance
,

| The quality assurance for the calculations, analyses, and design changes
'

necessary to resolve the environmental qualification of safety-related
electrical equipment was in accordance w'.th the requirements of the YAEC
Operational Quality Assurance Program (YOQAP-1-A).1

!
! We trust this information is satisfactory; however, if you have any

; questions, please contact us.
i
t

.

Very truly yours,
!

j ANKEE ATOMIC ELECTRIC COMPANY

G
James A. Kay

j Senior Enginee - Licensing

l
' JAK: dad
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ATTACHMENT A

High Energy Line Breaks Outside Containment

1. Feedwater Line Breaks

a) Feedline break outside the turbine building--

A feedline break in this area will not produce a harsh environment
as this piping is outside and not in an enclosed area. Also, none
of the equipment on the Master List of Reference (c), Appendix I is
located in this area.

This break can be isolated by valves located in the turbine
building. All of the normal and emergency feedwater equipment will

,

be available to supply feedwater to the intact feedlines.

b) Feedline break inside the turbine building--

The following equipment from the Master List of Reference (c),
Appendix I is located inside the turbine building:

1. containment isolation system solenoid operated valves

2. emergency feedwater flow indication flow elements and
transmitters

3. emergency radiation monitors

None of this equipment is required to mitigate the consequences of
this feedline break. Containment isolation is not initiated nor
required for this transient. If any of the affected solenoid
operated valves cause a valve isolation, the plant emergency systems
will still function since they are designed to function with a
complete containment isolation. Emergency feedwater flow indication
is backed-up by steam generator level indication, the equipment for
which is not located in the turbine building. Emergency radiation
monitors are not required for this line break.

This break can be terminated by securing the normal feed pumps.
Emergency feedwater can be supplied by the emergency feed pumps
through the alternate feed path, all of which is located in the
primary auxiliary building.

2. Steamline Breaks

a) Steamline break outside the turbine building, upstream of the
non-return valves--

A steamline break in this area will not produce a harsh environment
as this piping is outside and not enclosed. This break will result
in the blowdown of one steam generator, leaving the other three
available for decay heat removal. Also, all emergency equipmert
will be available since none of the equipment from the Master List
Reference (c), Appendix I is located in this area.



b) Stocalina brack outsida the turbinn building, dcwnstroca of ths-

Non-return valves--

The same discussion as above in 2(a) applies here. However, the
non-return valves will function automatically to isolate all four
steam generators, terminating the break, and leaving them all
available for decay heat removal.

c) Steamline break inside the turbine building--

The discussion for the feedline break inside the turbine building,

1.(b), also applies here. The break will be isolated automatically
by the non-return valves, leaving all four steam generators
available for decry heat removal.

3. Steam Generator Blowdown Line Break

A break in a steam generator blowdown line will result in the slow
blowdown of one steam generator into the upper level of the primary
auxiliary buidling; the size of this line is only 2 inches. This break
will cause temperature actuated quick acting dampers to open and vent the
upper level of the primary auxiliary buidling, preventing the creation of
a harsh environment in any other section of the primary auxiliary
building.

The following equipment from the Master List of Reference (c), Appendix I
is located in the upper level of the primary auxiliary building:

1. containment isolation system solenoid operated valves

2. pressure switches for containment isolation actuation

3. pressure transmitter for vapor container pressure indication

4. vapor container pressure indicator

None of this equipment is require mitigate the consequences of a*

blowdown line break since it is outside containment, and all of the
,,

| af fected equipment is part of the containment isolation system. If the

|
harsh environment resulting from this break causes an inadvertent

| containment isolation, the plant emergency systems will still function
9tnce they are designed to function with a complete containment isolation.

(
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ATTACINENT B*

IABLE_1-

Qnt:It a r _inits ra t e d_ Qs ic _It_an d. M au nd
The PI1EAIX_CQQialL22nt_Qut_ta_Lht_Dai1GQ Ja111 LQCA-

.

This table of do*es is for equipment qualification and may be used
to specify the maximum dose at a location provided that:

-

1. The location will not be immersed in water (i.e., must be above
elevation 1058 if in containment),

.

2. The location is more than two feet from the surface of any recirculati
fluid pipe,

.

3. The normal operating dose rate is less than 2R/hr,

4. The location is more than one meter from a pool of water, and the pool-

is less ttian one centimeter deep.

If any one of these conditions is not met, a special analysis has to be-

made.

Aeolicab11112 QQt: LEAL _Qait-

A. Any area in primary containment 1x 10t09 Rad
.

B. Same as A., but shielded by a
vapor-tight enclosure of at least
20 gauge steel 2 x 10779 Rad-

C. Same as B., but against a concrete
surface which is more than 2 feet-

thick 1 x 10t7t Rad

D. Same as B., but outside the biological-

shield 5 x 10769 Rad

E. Any area in the steam generator-

cubicles, shielded by 2 feet
of concrete from containment 5 x 10t69 Rad

_

F. Any location from the outside surface
of the containment out to 10 meters 5x 10t69 Rad

.

&

e

O
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PAGURE 1

N FOR CONTAIMM NT YOLLINE AND REACTOR POWER
LOCA DOSE CCRRECTIONS*

Attachment No. 4 to IE Eu11stin 79-01B
CONTAINMENT - Page 2! of D '
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ATTACHMENT C

YANKEE RDWE

i

'

50TES POR DEFICIENCIES

-

R - Radiation
T - Temperature

' QT - Qualification time
RT - Required time
P - Pressure
H - Humidity
CS - Chemleal spray
A - Material aging evaluation, replacement schedule, ongoing

equipment surveillance
3 - Submergence
M - Margin

,

I - HELB evaluation outside containaent not completed
QM - Qualification method
RPN - Equipment reloc.*.lon or replacem'ent, adequate schedule 3

not provided
EIN - Esempted equipment justification inadequate
SEN - Separate effects qualification justification inadequate
QI - Qualification information being developed
RPS - Equipment relocation or replacement schedule provided

.

6
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NOTES FOR RET.0LL'TIONS

1. Qualification documents associated with this piece of equipment have been
evaluated and have been found to meet the intent of the applicable
standards and is therefore qualified. (Refer to latest revision of,

79-01B workshret.)

2. Equipment deleted from master list because it already has been replaced.

3. Due to advances in equipment design, this equipment is slated to be replaced
during the next available outage consistent with equipment delivery time
requirements.

4. The aging program describtd in the body of the cover letter (Sectien 3.7)
.

responds to the NRC concern.
i

* 5. TMI Items

6. Qualification testing is currently being conducted on this piece of equipment.
Upon tospletion of testing, reports will be reviewed to provide adequate
qualification documentation.

.

t

,

,
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RESOLUTION OF SER APPENDIX B ITEMS

cose sees eecesses seessessessessessessesse seessessessessee eseessesseseeees essessessesseeen eDEFICIENCY RES
MANUFACTURER N00EL

NUM KEff REF EQUIPMENT secesseessessese esseenerossesses seesessessessess esesseesseesseessessesseecoes esse seessese

WESTINGHOUSE 72T51238 QI.QM.A 1

0018 0351 AR1 MOTOR
f

LIMITCRQUE SMA-2 QI,A

0025 0531 519 MOV

LIMITORQUE SMA-1 QI.A 1

0035 0531 SC1 MOV

0048 0951 J18 TERMINAL BLOCK
WESTINGHOUSE 542247 QI.A.QM.R 1

.

0058 1053 J19 ELECTRICAL PENETRATION CHICAGU UNK
CI,A,QM,QT R 3

BRIDGE & IRON

FISCHER & PORTER 13D-2495-J BNS
QI.QM,QT,M 3

0068 0122 Fv4 TRANSMITTER

ATK0MATIC 32861-CV CI 3

007B 0404 (R) HV1 SCLENCID

6

0C88 C647 MC10 THERMOCCUPLES
THERMO-ELECTRIC UNK QI.4

0098 0242 SI6 PRESSURE SWITCH
STATIC-O-RING 7828-100 QI.R.M 3

ROSEMOUNT 1152 RPN 1

0108 0136 MCs TRAN1MITTER

1B -

<

- .-- - p - .
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RESOLUTION OF SER APPENDIX C ITEMS

e... e e. ........ eeeeeeeeeeeeeeeeeeeeeese .......eeeeee... esseesseeeeeeee. ......sosessesse e

NUM XETA RET EQUIPMENT MANUFACTURER MODEL DEFICIENCT RES

esse sees sessesse eseessessessessessessees sessessesseesses esseeeeeeeeeeese sessessessessees e

011C 0138 AM2 TRANSMITTER ROSEMOUNT 1153A A 4

012C 0138 AMJ TRANSMITTER ROSEMOUNT 1153A A 4

6 3C 0880 J23 CABLES ROCKBESfoS UNK A 4

014C 08a0 J24 CABLE ROCKBESTOS FIREWALL III A 4

015C 0814 J25 CABLE CONTINENTAL WIRE UNK A 4

& CABLE

016C 0138 MC3 TRANSMITTER ROSEMOUNT 11530A9 A 4

017C 0138 PRI TRANSMITTER ROSEMOUNT 1153CA9 A 4

018C 0854 J20 CABLES CENERAL CABLE UNK A 4

019C 0815 J32 CABLE COLLTER CABLE DWK A 4

020C 0836 J33 CABLE CKONITE UNK A 4

021C 085a J3a CABLE CENERAL CABLE UNK A 4

02?? 0531 SI8A MOV LIMITOROUE SMB-1 A 4

023C 0531 SI8B MOV LIMITOROUE SMB.00 A 4

026C 0531 SISC M07 LIMITCROUE, SMB-0C0 A 4

025C 0855 J17 CABLE MANHATTAN UNK A 2

026C C856 J21 CABLE SIMPLEX WIRE & UNK A 2

CABLE
.

027C 0856 J22 CABLE SIhPLEX WIRE & UNK A 2

' CABLE

C 1-

.

" '' ~' -- - - - . , , . , - _, _
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RESOLUTION OF ADDITIONAL ITEMS

esse sees ........ eeeeeeeeeeeeeeeeeeeeeeee ................ ....e........... eeeeeeeeeeeeeese e

NUM KEff RET EQUIPMENT MANUFACTURER MODEL DEFICIENCY RES

eseo sees esessees seeeeeeeeeeeeeeeeeeeeeen sessessessessese eseesseesseesses seeseeeeeeeeeeee e

028E 2450 AM-1 BAD. DET. e CABLE VICTOREEN pM-130,RM-131 QI 5

029E 0351 CC-1 MOTOR WESTINGHOUSE P-20-1 P-20-2 QI 1

Q3CE 2062 EPS-1 BATTERY CSD BATTERY #3 QI 1

031E 1951 EPS-2 BATTERY SWIICHBOARD WESTINGHOUSE QI 1

032E 0725 EPS-3 480V SWITCH 0 EAR GE QI 1

033E 0751 EPS-4 480V MCC WESTIN HOUSE MCC-2 CI 1

034E 1810 PR-6 ACQUSTIC ACCEL. BABCOCK & WILCOE PR-ZE-1A QI 5

PR-ZE-15
PR-ZE-1C

035E 1810 PR-7 ACQUSTIC TRANS. BABCOCK & WILCOE PR-ZE-1A QI 5

PR-ZE-1B
FR-ZE-1C

036E 0351 SC-2 MOTOR WESTINGHOUSE P-19 O! 1

037E 0363 SI-4 MOTOR ELECTRIC MACH. P 48-1.P 48-2, QI 1

P 48-13

038E 0325 SI-5 MOTOR CE P ag-1,P 49 2, CI 1

P 49-3-

,

039E 0856 J-26 P0ieER CABLE SIMPLEX CO. BUTYL /PVC QI 1

.

1E -

.. - . . - - -- - ._. - - -- . . _ - - . --. - . . . - . -- ..
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sees sees sesseems seesessessessessessenese seeeeeeeeeeeeees seeeeeeeeeeeeeen eseessessesesses e
NUM KEYf REF EQUIPMENT MANUTACTURER MODEL DEFICIENCY RES

sees sees seeeesse sensessessessessessessee seeeeeeeeeeeeees seesessessesseee esessessessesses e

040E 2228 J-27 CONTACTOR ITE/COULD A103C12 & OI 1

2032-73 ,

041E 2251 J-28 MOTOR STARTER WESTINGHOUSE A210MICAT QI 1

042E 0856 J-29 CONTROL CABLE SIMPLEI CO. PE/PVC QI 1

043E 1051 J-31 PENETRATION WESTIN0 HOUSE N/A QI I

044E 0751 J-35 MOTOR CCNTROL CENTER WESTINGHOUSE N/A QI 1

045E 1012 J-36 CCNNECTION SEAL CONAI N/A QI 1

046E 0965 J-37 TERMINAL BLOCK MARATHON 6012-B QI 1

.

1

2E -

|
!

.

.
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FACILITT TANKEE R0WE
DOCKET NO.: 50-29 APPENDIX II AM-1

SYSTEF COMPONENT EVALUATION WORKSHEET

ENVIRONMENT DOCUMENTATION REFERENCE ,

QUALIFICATION OUTSTANDIk;

FARAMETER SPECIFIED | QUALIFIED SPECIFIED QUALIFIED MEldOD ITEMS

Simul. Test
Operating lang Inns Note 1 104 and -

Time Tern Ters Eng. Analysis

Temperature Fig. III.3-1 Fig. IV.3-16 101 104 Simultaneous -

Test

Pressure Fig. 111.3-1 Fig. IV.3-16 101 104 Simultaneous -

Test

Relative 100% 1001 Note 2 104 Simultaneous --

Hunidity Test

Chemical N/A - - - -- --

Spray

7 8Radiation 2 x 10 R 2 x 10 R 107 104 Sequential -

Test

Seq. Test

Aging 40 years 40 v:ars Note 3 Note 4 and -

104 Eng. Analyets

Eubmergence N/A - - - - -

I

Component: System:

Rad 14. tion Detector and Cable Accident Monitoring (TMI)

Manufacturers Function (See Appendix IV.2-23):

Victoreen High Range Radiation

Modei or Type Services
877 RM-130 RM-131

Accuracy: Associated Components:

Spe cified : J-31 Penetration Assembly - Westinghouse
Demonstrated:

Location:
Areat Vapor Container
Elevation: Various

Flood Isvelt
Elevation: 1057'

~

Above Flood 14vels Tee

- _ _- - ,
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FACILITY: YANKEE ROWE
DOCKET No.: 50-29 AM-1

APPENDIX II

NOTES:

(1) A long-term operating requirement of one year has been assumed.

(2) 100% relative humidity has been assumed due to saturated steam
conditions.

(3) A 40 year qualified life requirement has been assumed.

(4) The qualified life of this equipment will be maintained by the plant
maintenance and surveillance program.

DOCUMENTATION RL INCES:

i 101 YAEC Letter to NRC, dated May ', 1980.
YAEC Letter to NRC, dated Junt 5, 1980.

104 YAEC Qualification Document Review Package SQDR-5435-104-2450 which
includes the following documents:

a) Qualification Type lest Data Report for Class 1E Victoreen High
Range Containment Radiation Area Monitor System.

107 YAEC Report #1253, " Yankee Rowe Post-LOCA Radiat on Exposure Due toi

Fission and Activation Products in the Vapor Container", August 1981.

- . - . __. _ - _-



PACILITY: YANKEE 10'7
DOCKET N00: 50-29 APPENDIX II AM-2

,

SYSTEM COMPONENT EVALt'ATION WORKSHEET

n

ENVIRCNMENT DOCLHENTATION REFERENCE

QUALIFICATION OUTSTANDING
PARAMETER SPECIFIED @ALIFIED SPECIFIED @ALIFIED METHOD ITEMS

Simul. Test
Operating long long Note 1 104 and -

Time Tern fern Eng. Analysis

Temperature 95*F Fig. IV.3-8 106 104 Simultaneous -

(Max.) Test

Pressure Atmos. Fig. IV.3-8 Note 2 104 Simultaneous -

Test
.m

Relative Ambient 100% Note 2 104 Simultaneous -

Humidity Test

Chemical N/A - - - -- -

Spray

6 7Radiation 5 x 10 R 4 x 10 R 102 104 Sequential -

Test
- >

Seq. Test
Aging 40 years 40 years Note 3 104 and -

Note 4 Eng. Analysis
i

Submergence N/A - - - - -

Component: System:
level Transmitter Accident Monitoring (TMI)

Manufacturers Function (See Appendix IV.2-15):

Rosemount Containment level

Model or Type Services ;

'
1153A Cl-LT-240

C1-1T-241
Accuracy:
Specified: 8% Associated Components:

Demonstrated: 6.95%
1

Location |

Arer Primat y Auxiliary Building

Elevation: Lawer level

Flood Level
Elevation: N/A
Above Flood levelt N/A

.

-- _- -_-_-- __--______--
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FACILITY: YANKEE ROWE .AM-2
DOCKET No. : 50-29 ,

APPENDIX II

NOTES:

A long-term operating requirement of one year has been assumed.(1)

(2) This area is ventilated with outside air.

(3) A 40 year qualified life requirement has been assumed.
I

The qualified life of this equipment will be maintained by the plant(4)
maintenance and surveillance program.

I DOCUMENTATION REFERENCES:

Engineering Analysis fYR-ADH-80-5, " Summary of Radiation Exposure102
to Class lE Equipment Outside Containment at Yankee Rowe".

NUS Qualification Document Review Package fQDR-5435-104-0138 which104
includes the following documents:

15421-18 (Revicion 2), Report of " Thermal AgingActon Report No.a)
Analysis of Rosemount Transmitters for Class 1E Service at Yankee
Rowe Nuclear Power Generating Station", dated 11/14/80.,

b) Qualification Test Report for Rosemount Pressure Transmitters,
Model 1153, Series A RMT Report No. 3788.

c) Qualification Test Report for Rosemount Pressure Transmitters,
Model 1152, RMT Report #117415 (Revision B).

.

106 Attachment 2 - Thermal Effects of Recirculating Fluids.,

.

I -



FACILITY: YANKEE ROWE
DOCKET NO.: 50-29 APPE OIX II AM-3

SYSTEM COMPONENT EVALUATION WORKSHEET

ENVIRONMENT DOCUMIATATION REFERENCE
-

QUALIFICATION OUISTANDINGFARAMETER SPECIFIED QUALIFIED SPECIFIED QUALIFIED METHOD ITEMS

Simul. TestOperating long Long Note 1 104 and -

Time Tern Tern Analysis

Temperature 950F Fig. IV.3-8 106 104 Slaultaneous -

(Max.) Test

Pressure Atmos. Fig. IV.3-8 Note 2 104 11multaneous -

Test

Relative Ambient 100% Note 2 104 Simultaneous -Humidity Test !

Chemical N/A - - - -- -
Spray

-

6 7Radiation 5 x 10 R 4 x 10 R 102 104 Sequentiel -

Test
_

Seq. TestAging 40 years 40 years Note 3 104 and -

Note & Eng. Analysis

Submergence N/A - - - -- -

Componsnt: System:
Pressure Transmitter Accident Monitoring

_ Manufacturer: Function (See appendix IV.2-14):
Rosemoant Containment Pressure

Model or Type Services~

ll53A Cl-Pt-240
Cl-PT-241

Accuracy:
Specafled: 8% Associated Components:
De .strated: 6.95%.

Location:
Area: Primary Auxiliary Building
Elevation: lower level

Flood Levels
Elevation: N/A
Above Flood level N/A

. ., . - - - - , -
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FACILITY: YANKEE ROWE AM-3
DOCKET No.: 50-29

APPENDIX II

NOTES:

A long-term operating requirement of one year has been assumed.(1)

(2) This area is ventilated with outside air.

A 40 year qualified life requirement has been assumed.(3)

This equipment will be included in the plant maintenance and(4) surveillance program for evaluation of aging degradation.

DOCUMENTATION REFERENCES:

Engineering Analysis #YR-ADH-80-5, " Summary of Radiation Exposure102
to Class 1E Equipment Outside Containment at Yankee Rowe".

NUS Qualification Document Review Package fQDR-5435-104-0138 which104
includes the following documents:

15421-18 (Revision 2), Report of " Thermal AgingActon Report No.a)
Analysis of Rosemount Transmitters for Class lE Service at Yankee
Rowe Nuclear Power Generating Station", dated 11/14/80.

for Rosemcunt Pressure Transmitters,Qualification Test Reportb)
Model 1153, Series A, RM1 Report No. 3788.

Qualification Test Report for Rosemount Pressure Transmitters,c) Model 1152, RMT Report #117415 (Revision S).

Attachment 2 - Thermal Effects of Recirculating Fluide.106

_ _- _ _.
- . - ,
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FACILITY: YANKEE ROWE AR-1AFFENDIX II
DOCEZT No.: 50-29

SYSTEM COMPONENT EVALUATION WORKSHEET

DOCUMENTATION REFERENCE
- ENVIRONMElrr QUALIFICATION OUTSTANDING

FARAMETER SFE01FIED QUALIFIED SPECIFIED QUALIFIED METHOD ITEMS

Simul. Test

Operating long tong Note 1 104 and -

Eng. Analysis
Time Tern Tern

Temperature Fig. 111.1-1 Fig. IV.3-7 101 104 Simultaneous -

Test

Fressure Fig. III.1-1 Fig. 17.3-7 101 104 Simultaneous -

Test

Relative 1001 1001 Note 2 104 Simultaneous -

Test
Humidity

- -
--

Chemical 1:/A ,-
Lpray

Radiation 5 x 10 R 2 x 10 R 107 104 Sequential -

6 8
Test

Aging 40 years 40 years Note 3 104 Engineering -

Note 4 Analysis

- -
-

-

Submergence N/A -

t

| SystemsComponent: Atmospheric Recirculation
Motor

f
! Function (See Appendix IV.2-3):
!

Manufacturers Vapor C)ntainer Air RecirculationWestinghouse

| "oo;2 ;; p ' ERE' 'd, FN-1 -2 rN-in-3

Associated Components:
|

Accuracy: J-18 Terminal Block - WestinghouseSpecified: N/A J-19 Fenetratien - CBI and Field FabricationDemonstrated: N/A J-23 Cable - Rockbestor
J-26 Cable - Staplex

location: J-29 Cable - SimplexArea: Vapor Container
Elevation: 1101',

'

|

I .
Flood Levels

Elevation: 1057'
Above Flood Level: Ten



FACILITY: YANKEE R0WE
AR-1DOCKET NO.: 50-29

_ APPENDIX II

NOTES:

(1) Start one hour af ter ',0CA a id run continuously.

(2) 100% relative humidity has been assumed for saturated steTm conditions.

(3) A 40 year qualified life requirement has been assumed.

(4) The qualified life of this equipment will be maintained by the plant
maintenance and surveillance program.

(5) YAEC has obtained and reviewed the proprietary report referenced in
the TER, and has included the report as a Documentation Reference.
The FRC concerns relative to qualified life, lubrication, and bearings
will be addressed in the plant maintenance and surveillance program.
ihe motor splices were not specifically addressed in the subject
report; however, the motors are located in an enclosure, thus providing
the splices an additional degree of protection from the environment.

DOCUMENTATION REFERENCES:

101 YAEC Letter to NRC, dated May 1, 1980.
YAEC Letter to NRC, dated June 5, 1980.

104 I'EC Qualification Document Review Package #QDR-5335-104-0351-2 which
includes the following documents:

|
a) Letter, Westinghouse to Yankee, March 27, 1973.

!
b) Westinghouse Topical Report, WCAP 7410L, Volume II.

c) Letter, RG6E to NRC, Fit vary 24, 1978.

d) Acton Report No. 15421-16, Report of " Thermal Aging Analysis of
Westinghouse Motor for Class lE Service at Yankee howe Nuclear
Power Generating Station".

e) WCAP-8754.

YAEC Report #1253, " Yankee Rowe Post-LOCA Radiation Exposure Due toI 107
Fission and Activation Products in the Vapor Container", August 1981.

|

|

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



FACILITY: YANKEE ROWE

DOCKET NO. 50-29 APPENDIX !! J-18

SYSTEM COMPONENT EVALUATION WORKSHEl ,

_-

ENVIRONMEffT DOCUMENTATION REFERENCE
QUALIFICATION OUTSTANDING

PARAMETER SPECIFIED QUALIFIED SPECIFIED QUALIFIED METHOD ITEMS

Operating 14ng long Note 1 104 Engineering -

Time Tern Tern Analysis

Tempe rature Fig. 111.1-1 Fig. IV.3 '14 101 104 Simultaneous -

Test

Pressure Fig.111.1-2 Fig. IV.3-14 101 104 simultaneous -

Test

Relative 100Z 1002 Note 2 104 Simultaneous --

TestHumidity

- - - -

Chemical None N/A
Spray

7 7Radiation 1 x 10 R 2 x 10 R 102 104 Engineering -

Analysis

I
Aging 40 years 40 years Note 3 104 Engineering -

Note 4 Analysis

- -- - --

Submergence N/A N/A

Component: System:
Teminal Block Electrical Distribution System

Manufacturers Function:

Westinghtuse Electrical Connection

Model of Type Service:

542247 Equipment in Containment Noted in Appendix 11

Accuracy:
Specified: N/A
Demonstrated: N/A

location:
Area Vapor Container
Elevation: Various

f lood levels
Elevation: 1057'
Above Flood Level: Yes



_
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FACILITY: YANKEE ROWE
DOCKET No.: 50-29 I-18

APPENDIX II

NOTES:

(1) A long-term requirement of one year has been sasumed.

(2) 100% relative humidity has been assumed for saturated steam conditions.

(3) A 40 year qualified life requirement has been assumed.

(4) The qualified life of this equipment will be maintained by the plant
maintenance na surveillance program.

(5) In the TER, FRC notes that YAEC has committed to replace these terminal
blocks, and suggests they be replaced with splices. Since YAEC has
not committed to replacement, we believe FRC's assumption was drawn
from its review of Documentation Reference 2.4, relative to a meeting
with YAEC and NRC. At that meeting YAEC and NRC discussed in detail
the qualification of the Westinghouse terminal blocks, and YAEC
committed to replace the then existing Marathon blocks on safety
circuits in containment with the qualified Westinghouse terminal
blocks. YAEC has not since committed to replace the Westinghouse
blocks as they are still considered by YAEC to be adequately qualified.

FRC's concerns are related to aging degradation during the installed
life of the plant and a Sandia test report. Since the blocks are
located outside the shield wall and in protective enclosures which
are inmediately adjacent to the steel vapor containment shell, their

'

normal environmental conditions in relation to temperature and
radiation are essentially a mild environment; or normal, ambient,
background conditions. The Sandia test report addresse, failures-

of terminal blocks within enclosures, but the Westinghouse blocks
were tested in an open, borated steam environment and did not fail.
In addition, Yankee Rowe has no spray system.

To reaf firm its position that the Westinghouse terminal blocks are
adequately qualified, Yankee Rowe had a consultant perform an

| This review confirmed the Yankee Rowe position,
! independent review.

so Yankee Rowe believes that these terminal blocks will adequately
perform their function under the postulated conditions.

|

DOCUMENTATION REFERENCES:

|
101 YAEC Letter to NRC, dated May 1, 1980.

YAEC Letter to NRC, dated June 5, 1980.
|

!

,

.

1

-

. - - -

_ .



FACILITY: YANKEE ROWE
DOCKET NO.: 5';29 J-13

APPENDIX II

104 NUS Qualificatien Document Review Package fQDR-5435-104-0951 which
includes the following documents:

a) Westinghouse Electric Corporation, " Test Report on the Effect
of a LOCA on the. Electrical Performance of Four Terminal Blocks",
September 13, 1977.

b) USNRC to YAEC Letter, February 3, 1978, " Summary of Meeting'

February 1,1978, Ccncerning Yankee Rowe".

c) Acton Report No. 15421-17, Report of " Thermal Aging Analysis of
Westinghouse Terminal Block for Class 1E Service at ', ,kee Rowe
Nuclear Power Generating Station".

107 YAEC Report #1253, " Yankee Rowe Post-LOCA Radiation Exposure Due to
Fission and Activation Products in the Vapor Container", August 1981.

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



FACILITTs TANKEE ROWE
DOCIET NO.: 50-29 AFFENDIX II J-19.

STSTEM COMPONENT EVALUATION WORKSHEET

-

ENVIRONMENT DOCUMENTATION REFERENCE
- QUALIFICATION OL75TANDING

FARAMETER SPECIFIED QUALIFIED SPECIFIED QUALIFIED METHOD ITEMS

Operating long long Note 1 104 Engineering -

Time Tera Tern Analysis

Temperature Fig. III.1-1 Fig. IV.3-6 101 104 Test -

Fressure Fig. III.1-2 Fig. IV.3-6 101 104 Test -

.

Relative 100% 100% Note 2 104 Engineering
Humidity Analysis

Chemical N/A - -- - -- --

Spray

7 7Radiation 1 x 10 R 10 R ,2 104 Engineering -

Analysis

Aging 40 years 40 years Note 3 104 Engineering --

Note 4 Analysis

Submergence N/A - - - - -

.-

Components Systems
Penetration Assembly Electrical Distribution System

Manufacturers Function *
Chicago Bridge & Iron Co. Electrical Connection
and Field Fabrication-

Service:
Model or Type: Equipment in Containment as Noted on Worksheets in Appendix II

None

Accuracy:
Specified: N/A
Demonstrated: N/A

i Iecation
I Area Vapor Contair.er

Elevation: Various

Flood Levelt
Elevat Ent 1057'

! Above Flood level Tes

.

G

|

.

-- , - , _ . - ~ , , _ . - ~ _ -. . .y- r__ _ - ,
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FACILITY: YANKEE ROWE
DOCKET No.: 50-29 ,

J-19

APPENDIX II

NOTES:

(1) A long-term requirement of one year has been assumed.

(2) 100% relative humidity has been assumed for conservatism.

(3) A 40 year qualified life requirenent has been assumed.

(4) This equipment will be included in the plant maintenance and
surveillance program for evaluation of aging degradation.

(5) Yankee Rowe believes FRC's initial concerns relative to the electrical
penetrations were adequately answered by Yankee Rowa'f. response (TER,
pages 4-62 and 4-63). In FRC's evaluation of Yankee Rowe's response,
additional concerns are raised relative to the analysis of materials

for radiation and aging.

The penetrations at Yankee Rowe are located in sealed enclosures
outside the shield wall and are attached to the containment steel
shell which is the main heat sink to normal ambient temperature
conditions. Therefore, the normal conditions at the penetrations
with respect to aging parameters of temperature and radiation are
essentially a mild environment. Therefore, no advanced aging of the
seal materials should be expected, and leakage testing of the'

containment and the penetrations through plant life have not
demonstrated indications of aging degradation.

In addition, calculations completed on the effect of a LOCA or MSLB
on 0-Ring seal temperatures indicate that maximum seal ring temperature

|
is within the continuous operating temperature rating of the materials
of the 0-Ring. Also review of various DBE and aging test data on
materials of the same generic family, performed by cable vendors,
solenoid valve manufacturers, and motor-operated valve manufacturers
for similar applications (0-Ring, or seals) indicate that the materials
in question perform very well under the service conditions of
temperature, pressure and radiation expected at Yankee Ruwe.

With regard to the concerns relative to the coaxial penetration potting.

compound and seals, we believe these were resolved by filling the
entire penetration with the potting compound and performing a
successful retest, as reported in TER Reference 2.5.

(
:

. -__. .
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FACILITY: YANKEE ROWE J-19
DOCKET NO.: 50-29

APPENDIX II

The failure of the Teflon insulator in the cable coupler within the
coaxial penetration due to an accident dose greater than 10E5 is not
significant because the coaxial signals through these penetrationsThey are not requiredare only used for neutron monitoring purposes. New penetrationsfor post-accident monitoring or accident mitigation.
(Worksheet J-31) were installed during the recent refueling shutdown
to carry post-accident monitoring signals which require coaxial cable;

penetrations (Worksheet AM-1).

FRC's concern relative to short circuit heating effects is related
more toward auxiliary electrical equipment than to penetration design.
As previously indicated, this topic is being addressed in the SEP,

'

review and will be resolved in the integrated assessment.

Yankee Rowe believes it has demonstrated the adequacy of the CB&I
penetrations for continued operation by addressing each of FRC's

However, FRC concludes that consideration should be givenconcerns. As noted above,
to replacement of the penetrations due to their age.
no general aging degradation has been found through the life of the

However, Yankee Rowe replaced several penetrationspenetrations.
during the recent refueling shutdown to accommodate newly installed
equipment, and in the process has rewired instruments on the following;

AM-1, FW-4, MC-3, MC-4, PR-worksheets through the new penetrations:
Yankee Rowe intends to further upgrade the penetrations1, and PR-7.

by rewiring equipment on the following worksheets through newWith thisAR-1, HV-1, MC-10, SC-1, SI-6, and SI-9.penetrations:
change, all equipment in containment which is required to function
in LOCA or MSLB environments will be wired through fully qualified
penetrations by the next scheduled refueling outage.

DOCUMENTATION T.LFERENCES:

YAEC Letter to NRC, dated May , 1, 1980.101
YAEC Letter to NRC, dated June 5, 1980.

YAEC Qualification Document Review Package #QDR-5435-104-1053 which104
includes the following documents:

Assoc. Nucleonics Report AN-115, May 15, 1959.a)

b) Letter, YAEC to NRC, December 12, 1977,

15421-10, Report of " Thermal Aging Analysis ofActon Report No.c) CB&I and Fabrications Penetration Assembly for Class 1E Service
at Yankee Rowe Nuclear Power Generating Station".

YAEC Report #1253, " Yankee Rowe Post-LOCA Radiation Exposure Due to
Fission and Activation Products in the Vapor Container", AuFust 1981.107

__. ,,



FACILITY: YA113E R0W.i
DOCKET N0.3 50-39 AFFENDIX II J-20

SYSTEM COMPONENT EVALUATION WORKSHEET

EhTIRONMENT DOCLMENTATION REFERENCE
QUALIFICATION OUTSTANDING

FARAMETER SFEC.FIED QUALIFIED SPECIFIED QUALIFIED METHOD ITEMS

Operating laag long Note 1 104 Engineering -

Time Tern Tern Analysis

Tempe rature Fig. 111.1-1 482'F 101 104 Vendor -

Data

Pressure Fig. 111.1-2 47 psia 101 104 Test -

Relative 1001 1001 Note 2 104 Vendor -

Humidity Data

chemical N/A - - - -- --

Spray

7 10
Radiation 2 x 10 R 2 x 10 R 107 104 Vendor -

Data

Aging 40 years 40 years Note 3 104 Engineering -

Note 4 Analysis

Submergence N/A - - - - -

Component: Systems
Cable Electrical Distribution System

Manufacturers Function:
General Cable Electrical Power and Control

Model or Type Services
i Mineral Insulated CS-Mov-535

SC-Mov-551
Accuracy: SC-MOV-552

Specified : N/A SC-MOV-553
Demonstrated: N/A SC-MOV-554

Location
[ Areat Vapor Container
l Elevation: Various
i

Flood Levels
Elevation: 1057'
Above Flood level Yes

|

I

I

I

I

i
i

,

,

- . - - - - . . - - - _. ~, , _ . - - . - - - -- -- ,
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FACILITY: YANKEE ROWE J-20
DOCKET NO.: 50-29

l APPENDIX II

J
NOTES:

(1) Operating requirement is based on operating of shutdown cooling valves.

(2) 100% relative humidity has been assumed for conservatism.

(3) A 40 year qualified life has been assumed.

(4) Qualification of this component for the required operating time has
been determined to be adequate based on an * valuation of the
qualification data used to qualify it for all applicable environmental
parameters indicated on this worksheet (see Reference 104).

,

DOCUMENTATION REFERENCES:

101 YAEC Letter to NRC, dated May 1, 1980.
YAEC Letter to NRC, dated June 5, 1980.

104 YAEC Qualification Document Review Package fQDR-5435-104-0854 which
includes the following documents:

a) Report " Reactor Containt ant Building Integrated Leak Rato Test",
May 1974, YAEC 1074.

b) General Cable Catalog " Mineral Insulated Cable".

c) Acton Report No. 15421-2, Report of " Thermal Aging Analysis of
Ceneral Power Cable for Class 1E Service at Yankee Rowe Nuclear

!- Power Generating Station".

107 YAEC Report #1253, " Yankee Rowe Post-LOCA Radiation Exposure Due to

f
Fission and Activation Products in the Vapor Container", August 1981.

,

1

f
.

I
|

I
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FACILITY: TANKEE ROWE

DOCKET No.: 50-29 AFFENDIX II .!-3 3

SYSTEM COMPONENT EVALUATION WORK $REET

ENVIRONMENT *CCLMENTATION RFFERENCE
@ALIFICATION OLTSTANDING

FARAMETER SPECIFIED @ALIFIED SPECIFIED @ALIFIED METHOD ITEMS
,

Simul. Teet
Operating long Long Note 1 104 and -

Time Tern Ters | Eng. Analysia

Temperature Fig. III.1-1 Fig. IV.3-5 101 104 Simultaneous -

Te st.

Pressure Fig. III.1-2 Fig. I'V.3-5 101 104 Simultaneous -

Test

Relative 1001 1001 Note 2 104 S aultaneous -

Test
Humidity

- - -

Chemical N/A
--

Spray
|

Radiation 2 x 10 R 1 x 10 R 107 104 Sequential7 8
-

Test

Aging 40 years 40 years Note 3 104 Engineering -

Note 4 Analysis
_ _ _ _

-- ---

Submergence N/A - -

Component Systems
Electrical Distribution SystenCable

Mar.u f a c t ure r s Functions
Power CableRockbestos

Service:Model or Type: *

Silicone Rubber / Asbestos HV-50V-1
HV-$0V-2
FN-18-1Accuracy:

Specifled: N/A FN-16-2

Demonstrated: A/A FN-18-3

Location:
Area: Vspor Container
Elevation: Various

Flood Levels-

Elevation: 1057'
Above Flood level Yes

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



FACILITY: YANKEE R0WE
DOCKET NO.- 50-29 J-23

| APPENDIX II
!

NOTES:<

(1) A long- term requirement of one year has been assumed.

(2) 100% relative humidity has been assumed for conservatism.

(3) A 40 year qualified Ilfe requirement has been assumed.

(4) The qualified life of this equipment will be maintained by the plant
maintenance and surveillance program.

4 DOCUMENTATION REFERENCES:
_

101 YAEC Letter to NRC, dated May 1, 1980.
YAEC Letter to NRC, dated June 5, 1980.

104 NUS Qualification Document Review Package #QDR-5435-104-0840-1 which
includes the following documents:

I a) Acton Report No. 15421-3, Report of " Thermal Aging Analysis of
Rockbestos Control Cable for Class 1E Service at Yankee Rowe
Nuclear Power Generating Station".

b) FIRL Test Report #F-C2750 " Test of Electrical Cableu Under
Simulated Post-Accident Containment Service".

c) " Qualification of Firewall SR, Class 1E Electric Cables", the
Rockbestos Co., March 2, 1978.

107 YAEC Report #1253, " Yankee Rowe Post-LOCA Radiation Exposure Due to
Fission and Activation Products in the Vapor Container", August 1981.
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FACILITY: TANKEE ROWE
DOCKET NO.s 50-29 APPEND 1I 11 J-24.

SYSTEM COMPONENT EVAtt'ATION WRKSHEET

_

ENVIRONMENT DOCIMENTATION REFERENCE
QUALIFICATION OUTSTANDING

PARAMETER SPECIFIED QUALIFIED SPECIFIED QUALIFIED METHOD ITEMS

Simul. Test
Operating long long Note 1 104 and -

Time Teru Tere Eng. Analyeie
_

Tempe rature Fig. 111.1-1 Fig. IV.3-4 101 104 slaultaneous -

Test

Pressure Fig. 111.1-2 Fig. IV.3-4 101 104 Simultaneous -

Test
.

Relative 1001 1002 Note 2 104 Simultaneous -

Humidity Test

Chemical N/A N/A ~ ~ ~ ~

Spray
__

7 8
Radiation 1 x 10 R 2 x 10 R 107 104 Sequential -

Test

Seq. Test

Aging 40 years 40 yeara Note 3 104 and -

Note 4 Eng. Analysis

Sube ugence N/A N/A - -- - -

Com rent: Systems
s.a e- Electrical Distribution Systes

Manufacturers Tunctient
Rockbestos Electrical Power, Instrumentation & Control

; .

Model or Tyow Service
Firewall III MC-PI-712 MC-PT-710 MC-PT-100, SI-PS-14

PR-PT-700, SC-MOV-551 SC-MOV-552, SC-MOV-554
Actarsers CS +10V-535 MC-PT-200, MC-PT-300, PR-ZT-1A

Spe cified : N/A PR-ZT-IS, PR-IT-1C
Demonstrated: N/A

location:
Areat Vapor Container
Elevation Various

Flood 1svel
[

FJevatica: 1057'! -

Above Flood Invela Yes

I

|

|

!

f

.
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FACILITY: YANKEE ROWE J-24
DOCKET NO.: 50-29

4

APPENDIX 11

NOTES:

(1) A long-term requirement of one year has been assumed.

(2) 100% relative humidity has been assumed for conservatism.

(3) A 40 year qualified Jife requirement has been assumed.

(4) The qualified life of this equipment will be maintained by the plant
maintenance and surveillance program.

DOCUMENTATION REFERENCES:

101 YAEC Letter to NRC, dated May 1, 1980.
YAEC Letter to NRC, dated June 5, 1980.

NUS Qualification Document Review Package fQDR-5435-104-0840-2 which104
includes the following documents:

15421-1, Report of " Thermal Aging Analysis ofActon Report No.a)
Rockbestos Power and Control CaLie for Class 1E Service at Yankeej Rowe Nuclear Power Cenerating Station".

b) Qualification of Firewall III Class IE Electrical Cables, July
7, 1977.

YAT.C Report #1253, " Yankee Rowe Post-LOCA Radiation Exp,sure Due to
i

107 Fission and Activation Products in the Vapor Container" August 1981.

i

|

|

!

|
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|
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|
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FACILITY: YANKEE ROWE

DOCKET NO.: 50-39 APPENDIX II J-25

SYSTEM C 'PONEN' EVALUATION WORKSHEET

ENVIRONMENT DOCLHENTATION REFERENCE
QUALIFICATION CUTSTANDING

PARAMETER SPECIFIED QUALIFIED SPECIFIED } QUALIFIED METHOD ITEMS

Ope. a ting Short long Note 1 104 Engineering

Time Tern Tern Analysis

Temperature Fig. 111.1-1 Ffg. IV.3-3 101 104 Simultaneous -

Test

Pressure Fig. 111.1-2 Fig. IV.3-3 101 104 Slaultaneous -

Test

Relative 100% 100% Note 2 104 Simultaneous -

TestHumidity

Chemical N/A - - - -- --

Spray

6 6Radiation 2.4 x 10 R 5 x 10 R 107 104 Engineering -'
Analysis

Aging 40 years 40 years Note 3 104 Engineering -

Note 4 Analysis

Submergence N/A - - - -- --

i.

Component: System:

cable nectrical Distributi*n System

Manufacturer Function:
Continental Instrumentation

Model or Type: Service:

XLP/HYPALON FW-LT-1003
FW-LT-1103

Accuracy: FW-LT-1203
Specified: N/A FW-LT-1303
Demonstrated: N/A

Location:
Areat Vapor Container
Elevation: Various

71ood Levt_1:
Elevatioo 1057'
Above Flood level Yes

|

I
.

- - .- .. ..- _ _ . . _ _ . -
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FACILITY: YANKEE ROWE
DOCKET No.: 50-29 J-25

APPENDIX II

NOTES:

(1) These cables are only required for a short-term reactor protection
function (see FW-4).

(2) 100% relative humidity has been assamed for conservatism.

(3) A 40-year qualified life requirement has been assumed.

(4) The qualified life of this equipment will be maintained by the plant
maintenance and surveillance program.

DOCUMENTATION REFERENCES:

101 YAEC Letter to NRC, dated May 1,1930.
YAEC Letter to NRC, dated June 5, 1980.

104 YAEC Oualification Document Review Package #QDR-5435-104-0814 which
includes the following documents:

a) Acton Report No. 15421-5, Report of " Thermal Aging Analysis of
Continental Instrumentation Cable for Class lE Service at Yankee
Rowe Nuclear Power Generating Station".

b) Test Report: #1PS-383, " Qualification Test Program of Electrical
Instrumentation Cables for Virginia Electric and Power Company
for Surry Power Station - Units ; and 2", dated 11/27/78.

.

107 YAEC Report #1253, " Yankee Rowe Post-LOCA Radiation Exposure Due to
Fission and Activation Products in the Vapor Container", August 1981.

.
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FACILITY: YANKEE ROWE
.

APPENDIX IR J-26
DOCKET NO.: 5C-29

SYSTEM COMPONENT EVALUATION WORKSHEET

ENVIRONMENT DOCUMEFTATION REFERENCE
QUALIFICATION OUTSTANDING

PARAMETER SPECIFIED QUALIFIED SPECIFIED OUALIFIED METHOD ITEMS

Ope rating long long Note 1 104 Engineering -

Time Term Tern Analysis

Temperature 95 F Note 5 106 Note 5 Note 5 -
0

(Max.)

Note 2 Note 5 Note 5 --

Pressu'<a Atmoa. Note 5 '

Relative Ambient Note 5 Note 2 Note 5 Note 5 -

Humidity

- - - -- -

Chemical N/A
Spray

6 7
Radiation 5 x 10 R 4.3 x 10 R 107 104 Engineering -

Analysia

Aging 40 years 40 years Note 3 104 Engineering -

Note 4 Analysis

- - - - -

Submergence N/A

Component: System
Electrical Distribution SystemCable

Function:p fasturers
Electrical PowerSimplex

Model or Type Serivee:

Buty1/PVC FN-18-1 FN-18-2, FN-18-3
430V MCC-4
CS-MOV-535Accuracy

Specified: N/A SC-MOV 'iS1, SC-MOV-552,

Demonstrated: N/A SC-MOV-553, SC-MOV-554
P-19

Location:
Areat Outside V.C.
Elevation Various

Flood Level
Elevet.on: N/A
Above Flood Level: N/A

. _ . _ _ . _ . _ _ _ _ , . -,_-
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FACILITY: YANKEE ROWE J-26DOCKET NO.: 50-29

APPENDIX II

NOTES:

(1) A long-term requirement of one year has been assumed.

(2) These areas are ventilated with outside air.

(3) A 40-year qualified life requirement has been assumed.

(4) The qualified life of this equipment will be maintained by the plant
maintenance and surveillance program.

(5) The maximum postulated DBE level for this environmental parameter
is wit sn normal operating limits. Equipment has been specified and
designed in accordance with industry standards to operate can;inuously
in this environment.

DOCUMENTATION REFERENCES:

104 NUS Qualification Document Review Package #QDR-5435-104-0856 which
includes the following documents:

a) Okonite Report NQRN-1.

106 Attachaent 2 - Thermal Ef fects of Recirculating Fluids.

107 YAEC Report #1253, " Yankee Rowe Post-LOCA Radiation Exposure Due to
Fissic.1 and Activation Products in the Vapor Container", August 1981.

.
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FACILITY: YANKEE ROWE
DOCKET No.: 50-29 APPENDIX II J-37

SYSTEM COMP 0NF.NT FVALUATION WORKSREET

I
ENVIRONMENT DOCUMENTATION REFERENCE

QUALIFICATION OUTSTANDINGPARAMETER SPECIFIED QUALIFIED SPECIFIED QUALIFIED METHOD ITEMS

Operating 30 days long Note 1 104 Engineering -

Tire Tern Analysis

Temperature 950F Note 5 106 Note 5 Note 5 -

Pressure Atmos. Note 5 Note 2 Note 5 Note 5 --

Relative Ambient Note 5 Note 2 Note 5 Note 5 -Humidity

Chemical N/A - - - - -Spray

5 6 Seq. TestRadiation 3.6 x 10 R 1 x 10 R 102 104 and -

Eng. Analysia

Seq. TestAging 40 years 40 years Note 3 104 and -

Note 4 Eng. Analysis

Submergence N/A - -- - - -

Component: System:
Contractor w/Centrol Transformer Electrical bastribution System

Manufacturer: Function:
ITE/Gould Electrical Control

Model or Type: Service:
A103C12 & 2032-T3 S I-MOV-4 8, SI-MOV-514, SI-tfov-515

SI-MOV-516, SI-MOV-517, SI-:.0V-518,
| Accuracy: SI-MOV-49

Specified: N/A
Demonstrated: N/A

f Location:
| Area: PAB
l Elevation: 1022'-8"
|

| Flood Levels
Elevation: N/A
Above Flood level: N/A

|
t

f

!

i
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FACILITY: YANFSE ROWE
DOCKET NO.: 50-29 J-27

APPENDIX II

NOTES:

(1) The valves served by these contactors will be required to operate
within 24 hours.

(2) This area is ventilated with outside air.

(3) A 40 year qualified life requirement has beca assumed.

(4) The qualified life of this equipment will be maintained by the plant
maintenance and surveillance program.

(5) The maximum postulated DBE level for this environmental parameter
is within normal operating limits. Equipment has been specified and
designed f a accordance with industry standards to operate continunusly
in this environment.

DOCUMENTATION REFERENCES:

102 Engineering Analysis #YR-ADH-80-5, " Summary of Radiation Exposure
to Class lE Equipment Outside Containment at Yankee Rowe".

104 YAEC Qualification Document Review Package #QDR-5435-104-2228 which
includes the following documents:

a) Qualification Summary Report for Class lE Equipment, CC-323.74-
64, Revision 0, 1/31/80.

106 Attachment 2 - Thermal Ef fects of Recirculating Fluids.

.- -
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FACILITY: YANKEE ROWE J-28AFFENDIX II
DOCKET NO.: 50-29

SYSTEM COMPONENT EVALUATION WORKSHEET.

DOCUMENTATION REFEREF0
ENVIRONMENT QUALIFICATION OUTSTANDING

FARAMETER SPECIFIED QUALIFIED SPECIFIED QUALIFIED METHOD ITEMS i

.

Operating 30 days 30 days Note 1 104 Engineering -

Analysis
Time

Temperature 950F Note 5 106 Note 5 Note 5 -

Pressure Atmos. Note 5' Note 2 Note 5 Note 5 -

'

Relative Ambient Note 5 Note 2 Note 5 Note 5 -

Humidity

- - - - -

Chemical N/A
Spray

-

Radiation <1 x 10 R 1 x 10 R 102 1046 6

Aging 40 years Note 4 Note 3 Note 4 Engineering -

Analysis

- -
-

Submergence N/A - -

System:
Component: Electricti Distribution Systes

Motor Starter

Function:Manufacturer: Electrical ControlWesti:rghouse

Service:Model or Type:

A210MICAT (Note 6)
SI-MOV-48, SI-MOV-514, SI-MOV-515-

S;-MOV-516, SI-MOV-517 SI-MOV-518

Accuracy:
Specified: N/A
Demonstrated: N/A

location:
Areat Fiant Auxiliary Building
Elevatien 1022'-8"

Flood Levels
Elevation N/A-

Above Flood Level: N/A

.
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FACILITY: YANKEE ROWE J-28DOCKET NO.: 50-29

LPPENDIX II

NOTES:

(1) Provides power to safety-related equipment.

(2) This area is vaatilated with outside air.

(3) A 40-year qualified life requirement has been assumed.

(4) This equipment will be included in the plant maintenance and
surveillance program for evaluation of aging degradation.

(5) The maximum postulated DBE level for this environmental parameter
is within normal operating limits. Equipment has been specified and
designed in accordance with industry standards to operate continuously
in this environment.

(6) YAEC proposes to use a new motor control center instead of these
The new MCC will be installed during the next refuelingcontactors.

outage.

DOCUMENTATION REFERENCES:

102 Enginearing Analysis #YR-ADH-80-5.

! 104 YAEC Qualification Document Review Package #QDR-5435-104-2251 which
includes the following documents:

i

l

!
1
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FACILITY: YANKEE ROWE

DOCCT NO.: 50-29 AFFENDIK II J-29

SYSTEM COMFONENT EVALUATION WORKSHEET

Eh".IRONMENT DOCUMENTATION REFERENCE
QUALIFICATION OUTSTANDING

PARAMETER SFECIFIED QUALIFIED SFECIFIED QUALIFIED METHOD ?TFMS

Operating Long long Note 1 104 Engineering -

Time Tern Tern Analysis

Temperature 95*F Note 5 106 Note 5 Note 5 -

Fressure Atmos. Note 5 Note 2 Note 5 Note 5 --

Relative Ambient Note 5 Note 2 Note 5 Note 5 -

Humidity

Chemical N/A - - - - -

Spray
. _ _

6 7Radiation 5.0 x 10 R 2 x 10 R 107 104 Engineering -

Analysis

Seq. Test

Aging 40 years 40 years Note 3 Note 4 and -

Eng. Analysis

Subrergence N/A - *- - - -

-Co ponent s System:
Cable Electrical Distribution System

Manufacturer Function:

Simplex Electrical Contral

Model or Type: Service:

FE/FVC SC-MOV-551, SC-MOV-552, SC-MOV-553
SC-MOV-554, CS-MOV-535

Accuracy: FN-18-1 FN-18-2 FN-18-3
Specified : N/A
Demonstrated: N/A

location:
Ares: Outside Vapor Container
Elevation: Various

Flood Levels
Elevation: N/A
Above Flood 14 vel N/A

i

|

|

t

l
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FACILITY: YANY.EE ROWE
DOCKET NO.: 50-29 J-29

APPENDIX II

NOTES:

(1) Provides control for safety-related equipment.

(2) This area is ventilated with outside air.

(3) A 40 year qualified life requirement has been assumed.

(4) The qualified life of this equipment will leu asintained by the plant
maintenance and su veillance program.

(5) The maximum postulated DBE level for this environmental parameter
is within normal operating limits. Equipment has been specified and
designed in accordance with industry standards to operate continuously
in this environment.

DOCUMENTATION REFERENCES:

104 NUS Qualification Document Review Package #QDR-5435-104-0856 which
includer the following documents:

a) Stone & Webster Spec. Order J.O. No. 9699 for 1000V Polyethylene
Insulated Control Cable.

b) Okonite Test Report NQRN-1, Qualification of Okonite Ethylene
Propylene Rubber Insulation for Nuclear Plants.

- c) Spec. No. 4618 for 1000V control cable for Yankee Rowe.

106 Attachment 2 - Thermal Effects of Recirculating Fluids.

107 YAEC Report #1253, " Yankee Rowe Post-LOCA Radiation Exposure Due to
Fission and Activation Products in the Vapor Contain r", August 1981.

.
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FACILITY: iAhkr.r. COWE
DOCKET FO.: 50-29 APPENDIX II J-31

-

SYSTEP COMP 0NLNT EVALUATION WORKSHEET -

ENVIRONMENT DOCUMENTATION REFERENCE

QUALIFICATION OUTSTANDING
PARAMETER SPECIFIED QUALIFIED SPECIFIED QUALIFIED METHOD ITEMS<

,

i -

Simul. Teet
Ope rating long long Note 1 104 and -

Time Tara Tern Eng. Analysis

Temperature Fig. 111.1-1 Fig. IV.3-18 101 104 Simultaneous -

Test
-

Fressure Fig. III.1-2 Fig. IV.3-20 101 104 Simulteceous -

Test

.4

Relative 100% 100% Note 2 104 Simultaneous -

Humidity Test
_

Chemical N/A - - - -- -

Spray

7 8
Radiation 1 x 10 R 1.1 x 10 R 107 104 Sequential -

Test

Seq. Test
Aging 40 years 40 years Note 3 104 and -

Note 4 Eng. Analysis

Submergence N/A - - - - -

Component: System:

Panetration Assembly Electrical Distribution System

Manufacturer: Function:

Westirghouse Electrical Connection

Model or Type Service:
MC-PT-100, MC-PT-200, MC-PT-300 PR-PD-6
PR-PT-700, PR-PT-712, RM-130, RM-131

Accuracy: PR-ZE-1A, PR-ZE-15 PR-ZE-1C, PR-ZT-1A
Specified: N/A FW-LT-1003, TV-LT-1103, FW-LT-1203, FW-LT-1303
Demonstrated: N/A PR-ZT-15, PR-ZT-1C

Location:
Areat Vapor Container
Elevation: Various

Flood Levels
Elevation: 1057'
Above Flood Invel: YaJ

, ,
- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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FACILITY: YANKEE ROWE J-31
DOCKET No.: 50-29

APPENDIX II

NOTES:
_

(1) A long-term requirement of one year has been assumed.

(2) 100% relative humidity has been assumed due to saturated steam
conditions.

(3) A 40 year qualified life requirement has been assumed.

(4) The que11fied life of this equipment will be maintained by the plant
maintenance and surveillancr. program.

DOCUMENTATION REFERENCES:

101 YAEC Letter to NRO, dated May 1, 1980.
YAEC Letter to NRC, dated June 5, 1980.

YAEC Qualification Document Review Package #QDR-5435-104-1051 which104
includes the following documents:

" Technical Reports and Qualification Data for Low Voltage, Control,a) and Instrumentation Electrical Penetrations", PEN-TR-79-07, dated
January 25, 1979, Westinghouse Electric Corporation (PROPRIETARY).

b) " Technical Reports for Material Used in Modular Electrical
Penetrations", PEN-TR-79-06, dated January 25, 1979 (Revision

|
1) (PROPRIETARY).i

YAEC Report #1253, " Yankee Rowe Post-LOCA Radiation Exposure Due to107
Fission and Activation Products in the Vapor Container", August 1981.

|

!
.

|

|
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FACILITY: TAhTEE ROWE

DOCKET No.: 50-29 APPENDIX II J-32

SYSTEM COMPONENT EVALUATION WORKSHEET
~

,

ENVIRONMEhT DOCUMENTATION REFERENCE
QUALIFICATION OUTSTANDING

PARAMETER !PECIFIED QUALIFIED SPECIFIED QUALITIED METHOD ITEMS

Operating long long Note l' 104 Engineering -

Time Term Tern Analysis

Temperature 95 F Note 5 106 Note 5 Note 5 --
0

(Max.)

Pressure Atmos. Note 5 Note 2 Note 5 Note 5 -

Relative Ambient Note 5 Note 2 Note 5 Note 5 -

Humidity

Chemical N/A - - - -- --

Spray

6 7
Radiation 1.5 x 10 R 1 x 10 R 102 104 Engineering -

(Max.) Analysis

Aging 40 years 40 years Note 3 104 Engineering -

Note 4 Analysis'

- - -

Submergence N/A - -

Component: Systema

Cable Electrical Distribution System

Manufacturers Function
Collyer Electrical Control

.

Model or Typer Services
XLP/ NEOPRENE SI-MOV-48, SI-MOV-49, SI-MOV-514 SI-MOV-51,5,

SI-Mov-516, SI-MOV-517, SI-MOV-518 EMERG MCC-2
Accuracy: P-48-1,2,3, P-4 9-1,2,3

; Specified: N/A
Demonstrated: N/Ai

|

incation:
Areat Primary Auxiliary Building

| Elevation: Various

Flood Level:
!

. Elevation: N/A
Above Flood Level N/A

,

l

l

f
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!
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FACILITY: YANKEE ROWE
DOCKET No.: 50-29 J-32

APPENDIX II

NOTES:

(1) Provides control power for safety-related equipment which is required
for long-term operability.

(2) This area is ventilated with outside air.

(3) A 40 year qualified life requirement has been assumed.

(4) The qualified life of this equipment will be maintained by the plant
maintenance and surveillance program.

DOCUMENTATION REFERENCES:
.

102 Engineering Analysis #YR-ADH-80-5, " Summary of Radiation Exposure
to Class IE Equipment Outside Containment at Yankee Rowe".

104 YAEC Qualification Document Review Package #QDR-5435-104-081.F which
includes the following documents:

a) Spec. No. 4618 for 1000V Control Cable for Yankee Rowe.

b) " Qualification Testing of Electrical Cables Under Simulated Reactor
Containment Service Conditions and Loss-of-Coolant Accident",
F-C3306-01.

i

106 Attachment 2 - Thermal Effects of Recirculating Fluids.

|

|
,
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FACILITY: YANKEE ROWE
DOCKET NO.: 50-29 APPENDIX 11 J-33

SYSTEM COM?ONENT EVALUATIC.. WGRKSHEET

ENVIR0! MENT 20CUMENTAT10N REFERENCE
QUALIFICATION OUTSTANDING

PARAMETER SPECIFIED QUALIFIED SPECIFIED QUALIFIED METHOD ITEMS

Ope rating Long Long Note 1 104 Engineering -

Time Ters Tert Analysis

Tempe rature 95'F Note 5 106 Note 5 Note 5 -

(Max.)

Pressure Atmos. Note 5 Note 2 Note 5 Note 5 -

Relative Ambient Note 5 Note 2 Note 5 Note 5 -

Humidity

Chemical N/A - -- - - -

Spray

$ 5Radiation 3.0 x 10 R 5 x 10 R 102 104 Engineering -

Analysis

Aging 40 yetse 30 years Note 3 104 Engineering --

Note 4 Analysis

Submergence N/A - - - - -

,

Component: System:

Cable Electrical Distribution System

Manufacturer Function:
Okonite Electrical Power

Model or Type: Service:

Styrere/Butodiene P-20-1
P-20-2

Accuracy:
Specified: N/A
Demonstrated: N/A

l

| tocation:
I Area: Primary Auxiliary Buildirg

( Elevation: Various

Flood Levels
| Elevations .1/A

Above Flood Level: N/A

|
,
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FACILITY: YANKEE R0WE
DOCKET NO.: 50-29 J-33

APPENDIX II

NOTES:

(1) Provides electrical pcVer to safety-related equipment.

(2) This area is ventilated with outside air.

(3) A 40-year qualified life requirement has been assumed.

(4) The qualified life of this equipment will be maintained by the plant
maintenance and surveillance program.

(5) The maximum postulated DBE level for this environmental parameter
is within normal operating limits. Equipment has been specified and
designed in accordance with industry standards to operate continuously
in this environment.

DOCUMENTATION REFERENCES:

102 Engineering Analysis #YR-ADH-80-5, " Summary of Radiation E::posure
to Class lE Equipment Outside Containment at Yankee Rowe".

104 YAEC Qualification Document Review Package #QDR-5435-104-0836 which
includes the following documents:

a) Acton Report No. 15421-22, Report of " Thermal Aging Analysis of
Collyer Cable for Yankee Nuclear Power Station **.

~

b) Insulation and Jackets for Control and Power Cables in Thermal
Reactor Nuclear Generating Stations, IEEE Transactions, Volume

i

[
PAS 88, No. 5, May 1969.

c) L.O. No. 167, Schedule of Requirements.

106 Attachment 2 - Thermal Ef fects of Recirculating Fluids.

!

l
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FACILITY: TANKEE ROWE
1xCKET No.: 50-29 APPENDIX II J-34

SYSTEM COMPONENT EVALUATION WORKSHEET

ENVIRONMENT DOCUMENTATION REFERENCE

QUALIFICATION OUTSTANDING
PARAMETER SPECIFIED QUALIFIED SPECIFIED QUALIFIED METHOD ITEMS

._

Operating Long Long Note 1 104 Engineering -

Time Tern Tern Analysis

Temperature 950F Note 5 106 Note 5 Note 5 -

(Max.)

Pressure Atmos. Note 5 Note 2 Note 5 Note 5 -

Relative Ambient Note 5 Note 2 Note 5 Note 5 -

Humidity
i

Chemical N/A - - - - -

Spray

5 7Radiation 9.9 x 10 g g , go R 102 104 Engineering -

Analysia

Aging 40 years 40 years Note 3 104 Engineering -

Analysia
|

Submergence N/A - - - -- -

Component: System:
Cable Electrical Distribution System

Manufacturers Function:
General Cable Corporation Electrical Power

Model or Typer Service
XLP Battery f3, Battery f3 SWBD

Emer. Bus 1, Emer. Bus 2. Emer. Bus 3
i Accuracy: P48-1 P48-2, P48-3, P49-1
| Specified : N/A P4')-2 P49 3, CI-MOV-48 SI-MOV-49

Dt.aons t ra t ed : N/A SI-MOV-514, SI-MOV-515, SI-MOV-516, SI-MOV-517
SI-MOV-518

Location
[ Area: Primary Auxiliary Building
5 Elevation: Various

Flood levels
Elevation: N/A

; Above Flood Level N/A
!

I

|

|
,

|
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FACILITY: YANKEE ROWE
DOCKET NO.: 50-29 J-34

APPENDIX II

NOTES:

(1) Provides electrical power to safety-related equipment.

(2) This area is ventilated with outside air.

(3) A 40 year qualified life requirement has been assumed.

(4) The qualified life of this equipment vill be maintained by the plant
maintenance and surveillance program.

(5) The maximum postulated DBE level for this environmental parameter
is within normal operating limits. Equipment has been specified and
designed in accordance with industry standards to operate continuously
in this environment.

DOCUMENTATION REFERENCES:

102 Engineering Analysis #YR-ADH-80-5, " Summary of Radiation Exposure
to Class 1E Equipment Outside Containment at Yankee Rowe".

104 Qualification Document Review Package #QDR-5435-104- which includes
;

the following documents:

i
! a) Spec. No. YS-4617.

b) Thermal Radiation Agiag Degradation of Selected Material, NRC
IEB 79-01B, Table C1.

c) Acton Report #15421-24, " Thermal Aging Analysis of General Cable
for Yankee Nuclear Power Station", dated 12/12/80.

100 Attachment 2 - Thermal Effects of Recirculating Fluidr.

1
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FACILITY: TANKEE ROWE
DOCKET No.: 50-29 APPENDIX II J-35

*

SYSTEM COMPONENT EVALUATION WORKSHEET

..

ENVIRONMZNT DOCUMENTATIOF REFERENCE
QUALIFICATION OUTSTANDING

PARAMETER SPECIFIED QUALIFIED SPECIFIED QUALIFIED METHOD ITEMS

operating 24 hours long Note 1- 104 Engineering -

Time Tern Analysis

Temperature 95*F Note 5 106 Note 5 Note 5 -

Pressure Atmos. Note 5 Note 2 Note 5 Ncte 5 --

Relative Ambient Note 5 Note 2 Note 5 Note 5 -

Humidity

Chemical N/A - - - - --

Spray

16 6Ra'tation <1 x 10 R 1 x 10 R 102 104 Engineering -

|
-

Analysia

Aging 40 years Note 4 Note 3 Note 4 Surveillance -

program

Subme gence N/A - - - - --

Component: System:
480V Motor Control Center Electrical Distribution System

Manufacturers Function:
Westinghouse (Note 6) 480V a-c Electrical Power

Model or Types Service:.

480V MCC-4

Accuracy: Associated Components:
Specified: N/A SI-MOV-48, SI-Mov-514, SI-+t0V-515,
Demonstrated: N/A SI-MOV-516 SI-MOV-517, SI-MOV-518

Location:

Areat Primary Auxiliary Building
Elevation: 1022'-8"

Flood Level:
Elevation: N/A
Above Flood Level N/A

.

i
I

*

l
i
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FACILITY: YANKEE ROWE J-35
DOCKET No.: 50-29

APPENDIX II

NOTES:

(1) Provider power to safety-related equipment.

(2) This area is ventilated with outside air.

(3) A 40 year qualified life requirement has been assumed.

(4) This equipment will be included in the plant maintenance and
surveillance program for evaluation of aging degradation.

(5) The maximum postulated DBE level for this environmental parcmeter
is within normal operating limits. Equipment hss been specified and
designed in accordance vith industry standards tt operate continuously
in this environment.

(6) YAEC proposes to ups a new motor control center instead of this unit.
The new MCC will be installed during the next refueling.

DOCUMhNTATION REFERENCES:

102 Engineering Analysis #YR-ADH-80-5.

104 YAEC Qualification Document Review Package #QDR-5435-104-0751 which
includes the following documents:

a) Generic Material . valuation of Components Use in Motor Control
Centers.

106 Attachment 2 - Thermal Ef fects of Recirculating Fluids.

,

|
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FACILITY: TANKEE ROWE

DOCKET NO.: 50-29 APPENDIX II J-36

SYSTEM COMPONENT EVALUATION WORKSHEET

ENVIRONMENT DOCUMENTATION REFERENCE
- QUALIFICATION OUTSTANDING

FARAMETER SPECIFIED QUALIFIED SPECIFIED QUALIFIED METHOD ITEMS

Simul. Test
Operating Long long Note 1 104 and -

Time Tern Tern Eng. Analysis

1emperature Fig. III.1-1 Fig. IV.3-19 101 104 Simultaneous -

Test

Pressure Fig. III.1-2 Fig. IV.3-19 101 104 Simultaneous -

Test
_

Relative 100% 100% Note 2 104 Simultaneous -

Humidity Test

Chemical N/A - - - - --

Spray

7 8
Radiation 1 x 10 R 2.2 x 10 R 107 104 Sequential -

Test

Seq. Test
Aging 40 years 40 years Note 3 104 and -

Note 4 Eng. Aralysis

Submergence N/A - - -~ ~ ~

Component: System:

Seal Electrical Distribution System

Manufacturers Function:

Conax Electrical Connection

Model or Type Service:
PR-PT-700, PR-PT-710, MC-PD-9
MC-PT-100, MC-PT-200, MC-PT-300

,

Accuracy:
Specified : N/A
Demonstratedt N/A

Location:
Areat Vapor Container
Elevation: N/A

Flood Levels
Elevation: 1057'
Above Flood Level Tes

i
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FACILITY : YANKEE ROWE J-36'

DOCKET No.: 50-29

APPENDIX II

NOTES:

(1) A long-term requirement of one year has been assuced.

(2) 100% relative humidity has been assumed for conservatism.

(3) A 40 year qualified life requirement has been assumed.

(4) The qualified life of this equipment will be maintained by the plant
maintenance and surveillance program.

DOCUMENTATION REFERENCES:

101 YAEC Letter to NP,C, dated May 1, 1980.
YAEC Letter to NRC, dated June 5, 1980.

104 YAEC Qualification Document Review Packagt #QDR-5435-104-1012 which
includes 'che following documents:

a) Qualification Report for Conductor Modules for Arkansas Nuclear
One, Unit 2, No. IPS-409.

b) Thermal Aging of Conax Electrical Penetrations, No. IPS-325.

YAEC Report #1253, " Yankee Rowe Post-LOCA Radiation Exposure Due to107
-

Fission and Activation Products in the Vapor Container", August 1981.

.
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FACILITY: YANKEE ROWE
DOCKET No.: 50-39 APPENDIX II J-37

SYSTEM COMPONENT EVALUATION WORKSHEET

ENVIRONMENT DOCLHENTATION REFCRENCE

QUALIFICATION OUTSTANDING
PARAMETER SPECIFIED QUALIFIED SPECIFIED QUALIFIED METHOD ITEMS,

Simul. Test
Ope rating Long long Note 1 104 and -

Time Tern Tern Eng. Analysis

Tempe rature 95*F Fig. IV.3-21 106 104 Simultaneous -

(Max.) Test

Pressure Atmos. Fig. IV.3-21 Note 2 104 Simultaneous -

Test

Relative Ambient 100% Note 2 104 Simultaneous -

Humidity Test

Chemical N/A - - - - --

.
Spray

6 8
Radiation 5 x 10 R 2.2 x 10 R 107 104 Sequential --

Test

Seq. Test

Aging 40 years 40 years Note 3 104 and -

Note 4 Eng. Analysis

Submergence N/A - - - - -

_ Component: System:

Terminal Block Electrical Distribution System

Manufacturer: Function:
Marathon Special Products Electrical Connection

Model or Type: Service:

6012-B Equipment in Containment Noted
in Appendix II.

Accuracy:
Specified: N/A
Demonstrated: N/A

> Iocation:
Area: Outside Vapor Container
Elevation: Various

Flood Level
Elevation: N/A
Above Flood Level: N/A

~ ._ -.. _
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FACILITY: YANKEE ROWE
DOCKET No.: 50-29 J-37

APPENDIX II

NOTES:

(1) A long-term requirement of one year has been assumed.

(2) This area is ventilated with outside air.
,

(3) A 40 year qualified life requirement has been assumed.

(4) The qualified life of ;his equipment will be maintained by the plant
maintenance and surveillance program.

i
-

DOCUMENTATION REFERENCES:

104 NU5 Qualification Document Review Package fQDR-5435-104-0965 which
includes the following documents:

a) Westinghouse Electric Corporation Test Report No. PEN-TR-80-18,
Qualification Test Report for Marathon Series 300 Terminal Blocks
Used on the Seabrook Plant Electrical Penetrations, March 10,

1980.

b) EPRI NP-1558, Project 890-1 Final Report, September 1980.

c) General Electric Letter to Vermont Yankee dated February 2,1978.
(Test Report Attached).

d) Marathon Special Products Catalog Bulletins 4.4 and 4.5.

106 Attachment 2 - Thermal Ef fects of Recirec .ating Fluids.1

107 YAEC Report #1253, " Yankee Rowe Post-LOCA Radiation Exposure Due to
Fission and Activation Products in the Vapor Container", August 1981.

_ - _ . _ _ -_ .._ _ . __
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FACILITY: TANKEE 30WE
DOCKET No.: 50-29 APPENDIK ] CC-1

SYSTEM COMPONEN _T EVAltfATION WORKSHEET

!

ENVIRONMENT DOCUMENTATION REFERENCE
QUALIFICATION OUTSTANU!NG

PARAMETER SPECIFIED QUALIFIED SPECIFIED QUALIFIED METHOD ITEMS

Operating long long Note 1 104 Engineering -

Time Ters Tern Analysis

Note 5 106 Note 5 Note 5 -

Tempe rature

Pressure Atmos. Note 5 Note 2 Note 5 Note 5 -

Re1stive Ambient Note 5 Note 2 Note 5 Note 5 -

1:umidity

Chemical N/A - - - - -

Spray

5 8
Radiation 3.0 x 10 R 1 x 10 R 102 104 Engineering -

Analysis

Aging 40 years Note 4 Note 3 Note 4 Surveillance -

' Program

!ubmergence N/A - -- -- - -

Component: System
Motor Component Cooling System

Manufacturers Function (See Appendix IV.2-16):
Westinghouse Primry Componen* Cooling Pump

|
Model or Type Service:

CSP /19N2705-1 P-20-1
! CSP /19N2705-2 P-20-2

Accuracy:
Specified: N/A Associated Components:

Demonstrated: N/A J-29 Control Cable
J-33 Power Cable

location:
Areat Primary Auxiliary Building
Elevation: Iower h vel

Flood Level:
'

Elevation: N/A
Above flood Level N/A

i

!

l

I

i



FACILITY: YANKEE R0WE
CC-1

DOCKET No.: 50-29

APPENDIX II

NOTES:

(1) Provides cooling water for essential components which are required
for long-term operability.

'

(2) This area is ventila'ted with outside air.

(3) A 40-year qualified life requirement has been assumed.

(4) This equipmenc will be include; in the plant maintenance and
surveillance program for evaluation of aging degradation.

(5) The maximum postulated DBE level for this environmental parameter
is within normal operating limits. Equipment has been specified and
designed in accordance with industry standards to operate continuously
in this environment.

DOCUMENTATION REFERENCES:

Engineering Analysis #YR-ADH-80-5," Summary of Radiation Exposure102
to Class lE Equipment Outside Containment at Yankee Rowe".

YAEC Qualification Document Review Package #QDR-5435-104-0351-1 which104
includes the following documents:

a) EDS Report #02-0570-1066, " Environmental Qualification of Class
lE Electrical Equipment".

106 Attachment 2 - Thermal Effects of Recirculating Fluids.

|
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FACILITY: YANKEE ROWE
DOCKET NO.: APPENDIX II EPS-1

.

SYSTEM COMPONENT EVALUATION WORKSHEET

_

ENVIRONMENT DOCLHENTATION REFERENCE
QUALIFICATION OUTSTANDING

PARM2TER SPECIFIED QUALIFIED SPECIFIED QUALIFIED METHOD ITEMS'

Operating tong Long Note 1 104 Engineering -

Time Ters Tern Analysis

Temperature 95 F Note 5 106 Note 5 Note 50 -

(Max.)

Pressu:" Atmos. Note 5 Note 2 Note 5 Note 5 -

.

Relative Ambient Note 5 Note 2 Note 5 Note 5 -

Humidity

Chemical N/A - - - - --

Spray

5 7
Radiation 9.9 x 10 2 x 10 R 102 104 Engineering -

Analysis

Aging 20 years 20 years Nete 3 104 Ecgineering -

Note 4 Analysis

Submergence N/A - - - - -

Component System:

Battery Emergency Power System

Manufacturer Fonction:

C6D 7 R Fower
|

~
| Mode; or Type: Service
! KU-15 Battery f3
I

Accuracy: Associated Components:

Specified: N/A J-34 Power Cable
Demonstrated: N/A EPS-2 Battery Switchboard

Location:
Areas Primarp koxiliary Building
Elevation: 1022'-8"

Flood Level
. Elevation: N/A

Above Flood level: N/A

|

i

e
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FACILITY: YANKEE ROWE
DOCKET NO.: 50-29 EPS-1..

APPENDIX II

NOTE 5.

(1) Provides 125V de power for diesel starting, breaker control, and de
SOV's which are required for long-term operability.

(2) This area is ventilated with outside air.

(3) A 00 year qualified life requirement has been assumed.

(4) The qualified life of this equipment will be maintained by the plant
caintenance and surveillance program.

(5) The maximum postulated DBE level for this environmental parameter
is within normal operating limits. Equipment has been specified and
designed in accordance with industry standards to operate continuously
in this environment.

DOCUMENTATION REFERENCES:

102 Engineering Analysis #YR-ADH-80-5, " Summary of Radiation Exposure
to Class IE Equipment Outside Containment at Yankee Rowe".

104 YAEC Qualification Document Review Package #QDR-5435-104-2062 which
includes the following documents:

a) EDS Repor 370-1066, " Environmental Qualification of Class
IE Electi c.quipment".

- b) Spec. #4625 " Station Battery for Yankee Rowe".

c) Acton Report No. 15421 , Report of " Thermal Aging Analysis of
Station Batteries for Class IE Service at Yankee Rowe Nuclear
Power Generating Station".

106 Attachment 2 - Thermal Ef fects of Recirculating Fluids.

.

.
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FACILITY: YANE E ROWE
DOCKET NO.:

APPENDIX 1_1 EPS-2

SYSTEM COMPONENT EVALU. TION WORKSHEET

ENVIRONMENT DOCUMENTATION REFERENCE

QUALIFICATION OUTSTANDING
FARAMETER SFECIFIED QUALIFIED SPdCIFIED QUALIFIED ME1 HOD ITEMS

Operating Long Long Note 1 104 Engineering -

Time Ters Tere Analysis

Tempe rature 950F foote 5 106 Note 5 Note 5 -

(Max.)

Pressure Atmos. Note 5 Note 2 Note 5 Note 5 --

Relative Ambient Note 5 Note 2 Note 5 Note 5 -
Humidity

Chemical N//. - - -
*

- --

. pray

$ 6Radiation 8.7 x 10 R 1 x 10 R 102 104 Engineering -

Analysis
..

Aging 40 years Note 4 Note 3 Nota 4 Surveillance -

Program

Submergence N/A - - - - -

Coeponent: Systems
BatteifSwitchboard Emergency Power Systes

'
Manufacturers Funetton

Westinghouse 125V DC Electrical Distribution

Model or Fype Service,
CDP No. 3 B itary Switchboard

Accuracy: Associated Components
fpecified: N/A J-34 Fower Cable
temonstrated: N/A !?$-1 Battery No. 3

Location:
Areas Primary Auxiliary Building
Elevation: 1022'-8*

Flood Levels
Elevation: N/A
Above Flood Invel: N/A

-n-- -- - - , , ,n-e, - + - . - - -- o- ~ n
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FACILITY: YA7KEE ROWE
DOCKET No.: 50-29 EPS-2

APPENDIX II

NOTES:

(1) Provides electrical distribution and protection for 175V de Battery
#3 which is required for long-term operability.

(2) This area is ventilated with outside air.

(3) A 40 year qualified life requirement has been assumed.

(4) This equipment will be included in the plant maintenance and
surveillance program for evaluation of aging degradation.

(5) The maximum postulated DBE level for this environmental parameter
is within normal operating limits. Equipment has been specified and
designed in accordance with industry standards to operate continuously
in this environment.

DOCUMENTATION REFERENCES:

102 Engineering Analysis fYR-ADH-80-5, " Summary of Rajiation Exposure
to Class 1E Equipment Outside Containment at Yankee Rowe".

104 YAEC Qualification Document Review Package #QDR-5435-104-1951 which
includes the following documents:

a) Generic Material Evaluation of Components Used in Motor Control
Centers,

b) Specification #YS-4643, " Battery Switchboard at Yankee Rowe".

106 Attachment 2 - Thermal Effects of Recirculating Fluids.
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1ACILITY: YANKEE ROWE
DOCRET No.: 50-29 APPENDIX 11 EPS-3

SYSTEM COMPONENT EVAltfATION WORKSHIfT

ENVIRONMENT DOCUMENTATION REFERENCE
QUALITICATION OUTSTANDING

PARAM2TER SPECIFIED QUALIFIED SPECIFIED QUALIFIED METHOD ITEMS

.

Operating long 14ng, Note 1 104 Engineering -

Time Ters Tens I Analysis

Tempe rature 950F Note 5 106 Note 5 Note 5 -

!
_

Pressure Atmos. Note 5 Note 2 Note 5 Note 5 -

i

Relative Ambient Note 5 Note 2 Note 5 Note 5 -

j Humidity

Ch;mical N/A N/A - - -- --

Spray

5 6Radiation 7.5 x 10 R 8.0 x 10 R 105 104 Engineering -

Analysis

Aging 40 years 40 years Note 3 104 Engineering -

Note 4 Analysis

- - - - --Submergence NfA

i

component: System
450V Switchgerir Emergency Power System

Manufacturers Function:
General Elec;ric Electrical Pow 2r

?Mdel or Type: Service:
' AKD-5 4BOV Emergency Bus-1

480V Emergency Bus-2
Accuracy: 480V Emergency Bus-3

Specified: N/A
Demonstrated: N/A Associated Components:

J-34 Power Cable
location: J-32 control Cable

Area: ??imary Auxiliary Building
Elevatica: 1022'-8"

~ Flood levels
Elevation: N/A-

Above Flood Im el N/A

I
t
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FACILITY: YANKEE ROWE
EPS-3DOCKET No.: 50-29

e

APPENDIX II

NOTES:

(1) Provides 480V power to essential equipment whic'n is required for long-
term operability.

(2) This crea is ventilated with outside air.

(3) A 40 year qualified life requirement has beer assumed.

(4) This equipment will be included in tha plant maintenance and
surveillance program for evaluation of aging degradation.

(5) The maximum postulated DRE level for this environmental parameter
is within normal operating limits. Equipment has been specified and
designed in accordance with industry standards to operate continuously
in this environment.

DOCUMENTATION REFERENCES:

102 Engineering analysis #YR-ADH-80-5, " Summary of Radiation Exposure
to Class 1E Equipment Outside Containment at Yankee Rowe".

104 YAEC Qualification Document Review Package #QDR-5435-104-0725 which
includes the following documents:

a) Spec. #4615 "480V Unit Substations for Yankee Rowe",

b) EDS Report #02-0570-1066, " Environmental Qualification of Class
1E Electrical Equipment".

|

Acton Report #15421-23, " Thermal Aging Analysis of General Electric:) AK Series Breakers for Yankee Nuclear Power Station", dated
11/6/80.

106 Attachment 2 - Thermal Effects of Recirculating Fluids.
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FAC2LITY: YANKEE ROWE

DOCKET Wo.t 50-29 APPENDII II EFS-4

SYSTEM COMPONENT EVALUATION WORKSHEET

ENTIRONMEtrf DOCLMENTATION EFERENCE
QUALIFICATION OUTSTANDING

PARAMETER SPECIFIED QUALIFIED SPECIFIED QUALIFIED METHOD ITEMS

Operating long long Note 1 104 Engineering -

Time Ter- Tern Analysis
,

Tempe rature 95'T Note 5 106 Note 5 Note 5 -

(Max.)

Pressure Atmos. Note 5 Note 2 Note 5 Note 5 --

Relative Ambient Note 3 Note 2 Note 5 Note 5 -

Humidity

- - - - -

Chemical N/A
Spray

5 6Radiation 3.6 x 10 R 1 x 10 R 102 104 EnF neeringi
-

Analysis
.

AginF 40 years Note 4 Note 3 Note 4 Surveillance -

Pro 2raa

- - - - -

Submergence N/A

Component Systemt

480V MCC Emergency Power System

Manufacturers Function
Westinghouse Mectrical Power

Model or Typet Service
N/,f 480V Emergency hCC-2

j Accuracy: Associated Componentet

! Spect f f ed N/A J-34 Power Cable
Demonstrated: N/A J-32 Control Cable

location:
Areat Primary Auxiliary Building
Elevation: 1022'-8"

Flood invelt
Elevation N/A
Above Ficod 14velt N/A

i
t

-- m
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FACILITY: YANKEE ROWE
DOCKET NO.: 50-29 EPS-4

APPENDIX II

NOTES:

(1) Provides electrical power for essential components which are required
for long-term operation.

(2) This area is ventilated with outside air.'

(3) A 40 year qualified life requirement has been assumed.

(4) This equipment will be included in the plant maintenance and
surveillance program for evaluation of aging degradation.

DOCUMENTATION REFERENCES:

102 Engineerir.g Analysis #YR-ADH-80-5, " Summary of Radiation Exposure
to Class 1E Equipment Outside Containment at Yankee Rowe".

104 YAEC Qualification Document Review Package #QDR-5435-104-0725 which
includes the following documents:

a) EDS Report #02-0570-1066, " Environmental Qualification of Class
1E Electrical Equipment".

b) Spec. !4616 " Motor Control Centers for Yankee Rowe".

c) Ceneric Material Evaluation of Components Used in Motor Control
Centers.

.

106 Attachment 2 - Thermal Effects of Recirculating Fluids.
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FACZLITY: YAPTE% ROWE

W KET No.: 50-39 AFFENDIX 11 FW-o

SYSTEM COMPONENT EVALtATION WORKSHEET

ENVIRONMENT DOCUMENTATION REFERENCE
QUALIFICATION OUTSTANDING

FARAMETER SPECIFIED @ALIFIED SPECIFIED QUALIFIED METHOD ITEMS

Simul. Test
Operating Short 2.75 hours Note 1 104 and -

Time Tern Note 5 Eng. Analysis

! Tempe rature Fig. 111.1-1 Fig. IV.3-10 101 1% Steultaneous -

Test

Fra eure Fig. III,1-2 Fig. IV.3-11 101 104 Simultaneous -

Test

Relative 100% 100Z Note 2 104 Simultaneous --

Humidity Test

Chemical N/A - - - - --

Spray

6 6Radiation 2.4 x 10 R 2.5 x 10 R 107 104 Sequential -

Test

Aging 40 years 40 years Note 3 104 Engineering -

Note 4 Analysis

Submergence N/A - -- - - --

Component: byatem:

Level Transmitter Fe.T ster System

Panufacturers Funetton (See Appendix IV.2-2):

Fischer & Forter Steam Generator Level Trip

Model or Type Service:

13D-2495-JJNS FW-LT-1003'

| FW-LT-1103
i Accuracy: FW-LT-1203

| Specified: 51 FW-LT-1303
Demonstrated: 3.5Z

Associated Components:
1ecation: J-18 Terminal Block - Westinghouse

Area Vapor container J-25 Cable - Continental
Elevation: 1079' J-31 Penetrations - Westinghouse

i

l
' Flood Levelt
{ Elevation: 1057'
I Above Flood J.avel Yes
|
t

(

!
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FACILITY: YANKEE ROWE FW-4
DOCKET No.: 50-29

APPENDIX II

NOTES:

These transmitters are only required for a short-term reactor(1)
protection function.

100% relative humidity has been assumed for saturated steam conditions.(2)
A 40 year qualified life requirement has been assumed.(3)

The qualified life of this equipment will be maintained by the plant(4) maintenance and surveillance program.

In the TER, FRC concludes that these transmitters are not qualified
for long-term operation based on an environmental test (not referenced(5)

by Yankee Rowe) where a similar transmitter failed af ter 6 ninutes.
However, the TER does establish that in the test on which Yankee Rowe
has based its qualification (Documentation Reference 2.8) the time-
dependent temperature and pressure profile exceeded the postulatedIn addition, FRC concludes thataccident profile for 2.75 hours. Therefore, the Yankee
acceptable accuracy is demonstrated for 7 nours.
Rowe units are acceptable for a short-term reactor protection function.
Yankee Rowe will add a fully qualified wide range steam generator
level transmitter en each steam generator to provide long-term level

'

i indication and retain the F&P transmitters only for the reactor
protection function.

Yankee Rowe believes the failure of the transmitters in the FRC-referenced test was due to the lack of radiation-hardened electronics,
which resulted in failure after heavy radiation and exposure to high

The transmitters at Yankee Rowe were specificallytemperature steam. Similar
quoted and purchased with radiation-resistant components. units were successfully tested, although not sequentially, with a

Therefore, Yankee Rowe concludes that thesehigh radiation dose.
transmitters are acceptable for long-term use until fully qualified
transmitters are installed for the long-term requirement.

The actual dose will be
(6) The specified dose is the one year dose.

much 1 css for the short-term function.

DOCUMENTATION REFERENCES:

YAEC Letter to NRC, dated May 1, 1980.101
YAEC Letter to NRC, dated June 5, 1980.
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FACILITY: YANKEE ROWE FW-4
DOCKET No.: 50-29

,

APPENDIX II
|

YAEC Qualification Document Review Package fQDR-5435-104-0122 which104
includes the following documents:

15421-6, Report of " Thermal Aging Analysis ofActon Report No.a)
Fischer and Porter Level Transmitter for Class IE Service at Yankee
Rowe Nuclear Power Generating Station".

2204-51, B0006 " Maximum Credible Accident Test onb) Test Report
Electronic Transmitter".

Engineering Report " Nuclear Radiation Investigation", Fischer
c)

and Porter Company.

YAEC Report #1253, " Yankee Rowe Post-LOCA Radiation Exposure Due to107
Fission and Activation Products in the Vapor Container", August 1981.

i

|

|
,

i

,

-
,

|
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FACII.1TY: YANKF.E R0WE

DOCET NO.: 50-39 APPENDIX II HV-1

SYSTEM COMPONFh*T E MLUATION WORKSHEET

ENVIRONMENT DOCUMENIATION REFERENCE
QUALIFICATION OUTSTANDING

FARAMETER SPECIFIED QUALIFIED SPECIFIED QUALIFIED METHOD ITEMS

Simul. Test
Operating long Long Note 1 104 and -

Time Tern Tern Eng. Analysis

Temperature Fig. 111.1-1 Fig. IV.3-17 101 104 Slaultaneous -

Test
!

Pressure Fig. 111.1-2 Fig. I".'-17 101 104 Simultaneous -J
Test

Relative 1001 100% Note 2 104 Simultaneous --

Humidity Test

Chemical N/A - - - -- -

Spray

7 8
Radiation 1 x 10 R 2 x 10 R 107 104 Sequential -

Test

Seq. Test
Aging 40 years 40 years Note 3 104 and -

Note 4 Eng. Analysis

Submergence N/A - -- - - -

_

Component: System:
Solenoid Valve H,drogen Vent System

Manufacturers Function (See /ppendix IV.2-4):

Valcor (Note 5) Vapor Container Atmosphere Sampling

Model or Type Service
V526-5620-9 HV-50V-1

HV-SOV-2
Accuracy:

Specified: N/A Associated Components:

Demonstrated: N/A J-18 Terminal Blocks - Westinghouse
J-19 Penetration - CBI and Field Fabtication

location: J-23 Cable - Rockbestos
Area Vapor Container
Elevation: 1105';

Flood Levels

| Elevation: 1057'
Above Flood Level Yes

!

|

|

|
f

i

|
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FACILITY: YANKEE ROWE
DOCKET No.: 50-29 HV-1

APPENDIX II

NOTES:

(1) The valves operate intermittently during and af ter a LOCA event.

(*) 100% relative humidity han been assumed for saturated steam conditions.

(3) A 40 year qualified life requirement has been aseumed.

(4) The qualified life of this equipment will be maintined by the plant
maintenance and surveillance program.

(5) Yankee Rowe has previously provided documentation references which
provide a high degree of confidence that the existing Atkomatic
solenoid valves will perform their intended function. However, the
documentation does not meet DOR guidelines, so Yankee Rowe will replace
these valves with qualified solenoid valves as indicated by the revised
worksheet.

DOCUMENTATION REFERENCES:

101 YAEC Letter to NRC, dated May 1, 1980.
YAEC Letter to NRC, dated June 5, 1980.

104 YAEC Qualification Document Review Package #QDR-5435-104-0404 which
include, the . 11owing documents:

d

a) " Qualification Test Report for IEEE Class 1E Solenoid", QR 52600-
5940-2.

107 YAEC Report #1253, " Yankee Rowe Post-LOCA Radiation Exposure Due to
Fiscion and Activation Products in the Vapor Container", August 1981.

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



MC-3FACILITY: YAhTIE RobT APPENDIX 11
DOCKET No.: 50-39*

SYSTEM COMPONENT EVALUATION WORKSMEET

DOCLHENTATION REFERENCE
EEVIR0hMENT QUALIFICATION OUTSTANDING

FARAMETER SPECIFIEC QUALIFIED SPECIFIED QUALIFIED METHOD ITEMS

Simul. Test

Operating 0.1 sin. Long Note 1 104 and -

Eng. Analysis
TernTime

Temperature Fig. 111.1-1 Fig. IV.3-8 101 104 Simultaneous -

Test

Pressure Fig. 111.1-2 Fig. IV.3-8 101 104 Simultaneous -

Test

! -

Relative 1002 100% Note 2 104 Simultaneous
Test'

Humidity

----
-

-
-

Chemical None
Spray

Radiation 1 x 10 R 4 x 10 R 107 104 Sequential -

7 7
Test

Seq. Test

Aging 40 years 40 years Note 3 104 and
--

Note 4 Eng. Analysis

---
--

---
Submergence None

.

System:
_ Component: Main Coolant System

Pressure
Transmitter Functions (See Appendix 1V.2-6 and IV.2-8):

* - Reactor Trip / Safety injection
Panufacturer

Rosemount Service s
~

MC-PT-100 (Formerly MC-PD-9)
, Model or Types
i MC-PT-200 (New)

1153 GA9 MC-PT-300 (New)
PR-PT-710 (Formerly PR-FD-6)

Associated Components:
Accuracy: J-18 Terminal Block - Westinghouse

Specified: 8% J-24 Cable - Rockbestos
Demonstrated: 6.95% J-36 Seal - Conax

J-31 Penetration - Westinghouse
Location:

AreaT Vapor Container
Elevation: 110$'

|

Flood Levels
f ' Elevation: 1057'
| Above Flood Level: Yes

.

!

f
'

.
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FACILITY: YANKEE ROWE
MC-3

DOCKET NO.: 50-29

APPENDIX II

NOTES:

(1) The time specified is based on the condition that these transmitters
are used for reactor trip and safety injection actuation.

(2) 100% relative humidity has been assumed for conservatism.

(3) A 40 year qualified life requirement has been assured.

(4) The qzialified life of this equipment will be maintained by the plant
maintenance and surveillance program.

DOCUMENTATION REFERENCES:

101 YAEC Letter to NRC, dated May 1, 1980..
YAEC Letter to NRC, dated June 5, 198G.

104 NUS Qualification Document Review Package #QDR-5435-104-0138 which
includes the following documents:

a) Acton Report No. 15421-18 (Revision 2), Report of " Thermal Aging
Analysis of Rosemount Transmitters for Yankee Nuclear Power
Station", dated 11/14/80.,

b) RMT Report No. 117415, Revision B, Qualification Tests for
Rosemount Pressure Transmitter, Model 1152.

c) RMT Report No. 3788, Qualification Test Report for Rosemount
Pressure Transmitters, Model 1153 Series A.

107 YAEC Report #1253, " Yankee Rowe Post-LOCA Radiation Exposure Due to
Fission and Activation Products in the Vapor Container", August 1981.

- - - .- - . - - . .- ,- - ..-



FAC8LITY: YANKEE ROWE

DOCKET NO.: 50-39 APPE>71X IR MC-4

SYSTEM COMPONENT EVALUATION WORKSHEET

ENVIRONMENT DOCLHENTATION REFERENCE
QUALIFICATION OUTSTAND 1NC

FARAMETER SPECIFIED QUALIFI'D S ?ECIFIED QUALIFIED METHOD ITEMS

Simul. Test
Operating Long long Note 1 104 and -

Time Term Tern Eng. Analysis

Tempe ratut e Fig. III.1-1 Fig. IV.3-12 101 104 Slaultaneous -

Test

Tressure Fig. 111.1-2 Fig. IV.3-13 101 104 Simultaneous -

' Test

Relative 1001 100% Note 2 104 Simultaneous -

Humidity Test

Che:sical N/A - - - - --

Spray

6 6
Radiation 5 x 10 R 5 x 10 R 107 104 Sequential --

Test

Seq. Test
Aging 40 years 40 years Note 3 104 and -

Note 4 Eng. Analysis

Submergence N/A - - - - -

Component: System
Pressure Transmitter Main Coolant System

Manufacturers Function (See Appendix IV.2-7):
Rosemount Pressure Ir. formation

Model or Type Services
|

| 1152 MC-PT-712

|

|
Accuracy: Associated Components:

Specified: J-18 Terminal Block - Westinghouse

|
Demonstrated: J-24 Cable - Rockbestos

| J-36 Seal - Conax
Location: J-31 Penetration - Westinghouse

Areat Vapor Container
Elevation: 1105' (Note 5)

Flood Levels
Elevation: 1057'
above Flood level Yes

i

|

|
t

!

|

s --. _ _- _-. ,- . . _ - - - - - - - - -
_ __
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FACILITY: YANKEE ROWE
DOCKET NO.: 50-29 MC-4

APPENDIX I'I

NOTES:

(1) Provides continuous pressure indication.

(2) 100% relative humidity has been assumed for conservatism.

(3) A 40 year qualified life tequirement has been assumed.
,

(4) The qualified life of this equipment will be maintained by the plant
maintenance and surveillance program.

(5) This transmitter has been moved to a new incation outside the
biological shield wall. A Conax seal has been used to protect the
internals of the transmitter from any harsh environmental conditions.

DOCUKENTATION REFERENCES:

101 YA2C Letter to NRC, dated May 1, 1980.
YAEC Letter to NRC, dated June 5, 1980:

104 NUS Qualification Document Review Package #QDR-5435-104-0138 which
includes the following documents:

a) Acton Report No. 15421-18 (Revision 2), Report of " Thermal Aging
Analysis of Rosemount Transmitters for Yankee Nuclear Power
Station", dated 11/14/80.

b) RMT Report No. 117415, Revision B, Qualification Tests for
Rosemount Pressure Transmitter, Model 1152.

c) RMT Report No. 3788, Qualification Test Report for Rosemount
Pressure Transmitters, Model 1153 series A.

107 YAEC Report #1253, " Yankee Rowe Post-LOCA Radiation Exposure Due to
Fission and Activation Producte in the Vapor Container", August 1981.

|
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FACILITY: YANKEE R06T MC-10
DOCKET NO.: 50-39

APPEND?X II
.

SYSTEM COMPONENT EVALUATION WORKSHEET

ENVIRONMENT DOCUMENTATION REFERENCE
QUALIFICATION OUTSTANDI:iG

PARAMETER SPECIFIED @ALIFIED SPECIFIED QUALIFIED METHOD ITEMS

Note 1 Note 4 -

Operatirg Long
,

Time Ters

Temperature Fig. 111.1-1 101 Note 4 -

Pressure Fig. III.1-2 101 Note 4 -
t

i .
Relative 100% Note 2 Note 4 -

,

Ilumidity

- ---

Chemical N/A
--

Spray

Radiation 2 x 10 R 107 Note 4 --
7

i Note 3 Note 4 -

Aging 40 years

--

Submergence N/A - - - -

1

Component: System:

In-Core Thermocouple Main Coolant System

Function (See Appendix IV.2-5):
iknufacturers

Thermo-Electric Temperature rieasurement
.

Service:Model or Typer
W E Spec 676511 MC-TD-D1 MC-TD-A4 MC-TD-E2

MC-TD-El MC-TD-84 MC-TD-CIO
MC-TD-C2 MC-TD-C4 MC-TD-87

Accuracy:
Specified: N/A MC-TD-D2 MC-TD-D4 MC-TD-K6

Demonstrated: N/A MC-TD-C3 l'f-TD-E4 MC-TD-D8
MC-TD-83 MC-TD-A5 MC-TD-H2

MC-TD-C3 MC-TD-55 MC-TD-H5Location:
Area: Vapor Container MC-TD-D3 MC-TD-C5 MC-TD-H7

Elevation: Approx. 1080' MC-TD-E3 MC-TD-D5 MC-TD-F7

MC-TD-E5 MC-TD-C6

Flood Level
Elevation: 1057' Associated Components:

J-19 Penetration - CBI and Field FabricationAbove Flood Level: Tea
i

.

vr y -, , -,- , . . , , - - - - , , w - .-
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FACILITY: YANKEE ROWE
DOCKET No.: 50-29 MC-10

APPENDIX II

I NOTES:

(1) Provides continuous temperature indication.

(2) 100% relative humidity has been assure.1 for conservatism.

(3) A 40-year qualified life requirement has been assumed.
,

(4) The thermocouples provide information to the saturation meter as a
TMI requirement. The connection of the extension wire to the
thermocouple is made at the reactor head and is in an enclosure.
Since this connection could be exposed to a steam environment, Yankee.

Rowe will have tests performed to assure the connections are qualified
i

to current requirements. We have a contract with Acton Environmental
Testing Corporation (see Reference 028) to test the incore thermocouple
connections to the requirements of IEEE 323-1974. These tests will
envelope the Yankee Rowe environmental parameters. Upon completion
of the test, a report will be avelleble. The expected completion
of these tests is 12/81.

DOCUMENTATION REFERENCES:

028 YAEC Letter to Acton Laboratories, dated September 8, 1980.

i 101 YAEC Letter to NRC, dated May 1, 1980.
YAEC Letter to NRC, dated June 5, 1980.'

i

107 YAEC Report #1253, " Yankee Rowe Post-LOCA Radiation Exposure Due to
Fission and Activation Products in the Vapor Container", August 1981.

i
.

!
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FACILITY: TANKEE ROWE
DOCKET NO.: 50-39 APPENDSX II PR-1

.

SYSTEM *0MPONENT EVALUATION WORKSHEET

ENVIRONMENT DOCLMENTAT10N E FERENCE
QUALIFICATION OUTSTANDING.

PARAMETER SPECIFIED QUALIFIED SPECIFIED S ALIFIED METHOD JTEMS
_

Simul. Test s

Operating Long Long Note 1 104 and -

Time Tern Tern Eng. Analysis

Temperature Fig. 111.1-1 Fig. IV.3-8 101 104 Simultaneous -

Test

Pressure Fig. Iif.1-2 Fig. IV.3-8 101 104 Simultaneous -

Test

t

Relative 100% 100% Note 2 104 Simultaneous --

Ilumidity Test

Chemical N/A - - -- - --

Spray

7 7Radiation 1 x 10 4 x 10 R 107 104 Sequential -

Test
_

Seq. Test
Aging 40 years 40 years Note 3 104 and -

Note 4 Eng. Analysis

Submergence N/A - - - - --

I

Component: Systems
Pressurizer Pressure Transmitter Pressuriser System

. Manuf acturers Function (See Appendix IV.7-9):
Rosemount Pressuriser Pressure Inf ormation

.

Model or Type: Services
1153 GA9 PR-PI-700

Accuracy: Associated Components:
Specified: 81 J-18 Terminal hock -- Westinghouse
Demonstrated: 6.95% J-24 Cable - Rockbestos

J-36 Seal - Conax
location: J-31 Penetration - Westinghouse
Area: Vapor Container,

j Elevation: 1110'

Flood 1.evel:
Elevation: 1057'
Above Flood Level Yes

i

*e

= .

1

i
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FACILITY: YANKEE ROWE
DOCKET NO.: 50-7.9 PR-1

APPENDIX II

NOTES:

(1) Operates continuously to provide input to subcooled margir. monitor.

(2) 100% relative humidity has been assumed for saturated steam conditions.

(3) A 40 year qualified life requirement has been assumed.

(4) The qualified life of this equipment will be maintained by the plant
maintenance and surveillance program.

DOCUMENTATION REFERENCES:

101 YAEC Letter to NRC, dated May 1, 1980.
YAEC Letter to NRC, dated June 5, 1980.

104 NUS Qualification Document Review Package #QDR-5435-104-0138'which
includes the following documents:

a) Acton Report No. 15421-18 (Revision 2), Report of " Thermal Agitig
Analysis of Rosemount Transmitters for Yankee Nuclear Power
Station", dated 11/14/80.

b) RMT Report No. 117415, Revision B, Qualification Tests for
Rosemount Pressure Transmitter, Model 1152.,

c) RMT Report No. 3788, Qualification Test Report for Rosemount
Pressure Transmitters, Model 1153 Series A.

107 YAEC Report #1253, " Yankee Rowe Post-LOCA Radiation Exposure Due to
Fission and Activation Products in the Vapor Container", August 1981.

(
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PACILITY: YANKEE RobT
DOC E T No.: 50-89 APPENDIX II PR-6

SYSTEM COMP 0hTNT EVALUATION WORKSHEET

EhTIRONMENT DOCUMENTATION REFERENCE

QUALIFICATION OUTSTANDING
PARAMETER SPECIFIED QUALIFIED SPECIFIFD QUALIFIED METHOD ITEMS

Operating 1A ng Note 1 Note 5 -

Time Tere

Temperature Fig. 111.1-1 101 Note 5 -

Pressure Fig. 111.1-2 101 Note 5 -

Relative 100% Note 3 Note 5 --

Humidity

Chemical N/A - - - -- --

Spray

7
| Radiation 2 x 10 R 107 Note 5 -

Aging 40 years Note 2 Note 5 -

Note 4
s

Submergence N/A - - - -- --

Component: System:

Acoustic Accelerometer Pressurizer System

Manufacturers Function (See Appendix IV.2-10):

Babcock 6 Wilcox Valve Position Indication

Model or Typer Service:
N/A W-1 A

PR-ZE-15
Accuracy: PR-ZE-1C
Specified: N/A
Demonstrated: N/A Associated Components:

PR-7 Acoustic Transmitter - Babcock & Wilcox
Location J-38 Penetration - Westinghouse

exeas Vapor Container
Elevation: 1115'

Flood Level
Elevation: 1057'
Above Flood Level Yes



_ _

4

FACILITY: YANKEE R0WE
DOCKET NO.: 50-29 PR-6

APPENDIX II

NOTES:

(1) A long-term operating requirement of one year has been assumed.

(2) A 40 year qualified life requirement has been assumed.

(3) 100% relative humidity has been assumed for saturated steam conditions.

(4) The qualified life of this equipment will be maintained by the plant
maintenance and surveillance program.

(5) This is a TMI related item. The qualification program addressing
all environmental parameters is presently in progress. Upon completion
of this test program, all necessary qualification information will
be reviewed to provide adequate qualification documentation.

DOCUMENTATION REFERENCES:

101 YAEC Letter to NRC, dated May 1, 1980.
i YAEC Lett'r to NRC, dated June 5, 1980.

107 YA2C Report #1253, " Yankee Rowe Post-LOCA Radiation Exposure Due to
Fission and Activation Products in the Vapor Container", August 1981.

.
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?ACILITY: YANKEE ROWE
DOCKET NO.: 50-29 APPENDIX 11 FR-7*

SYSTEM COMP 0NENT EVALUATION WORKSHEET

ENVIRONMENT DOCLHENTATION REFERENCE
QUALIFICATION OUTSTANDING

FARAMETER SPECIFIED QUALIFIED SPECIFIED QUALIFIED METHOD ITEMS

Operating Long Note 1 Note 5 -

Time Tern

Tempe rature Fig. 111.1-1 101 Note 5 -

Fressure Fig. III.1-2 101 Note 5I
-

.

Relative 100% Note 3 Note 5 --

Humidity

Chemical * /A - -- - -- --

Spray
_

7Radiation 2 x 10 R 107 Note 5 --

Aging 40 years Note 2 Note 5 -

Note 4

I
' Submergence N/A - - - - --

I Components System:

Acoustic Transmitter Pressurizer System

Manufacturer: Function (See Appendix IV.2-11):
Babcock 6 W11cux Valve Position Indication

.

f Model or Type: Service:
t N/A FR-ZT-1A

PR-ZT-1B

f Accuracy: FR-2T-1C
Specified: N/A'

Demonstrated: N/A Associated Components:

l
J-18 Terminal Block - We6tinghouse

l location J-24 Cable - Rockbestos
f Areat Vapor Cantainer J-38 Penetration - Westinghouse

Elevation: 1115' FR-6 Acoustic Accelerometer - B&W
|
l Flood 1svels

Elevation: 1057'
Above Flood level Yes

'

,

>

I

r ,

|
'

!

!

l

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



..

FACILITY: YANKEE E0WE
PR-7DOCKET NO.: 50-29

APPENDIX II

NOTES:

(1) A long-term operating requirement of one year has been assumed.'

(2) A 40 year qualified life requirement has been assumed.

(3) 100% reistive humidity has been assumed for saturated steam conditions.
i

(4) The qualified life of this equipment will be maintained by the plant
maintenance and serve 111ance program.

(5) This is a TM1 related iten. The qualification program addressing
all environmental parameters is presently in progress. Upon completion
of this test program, all necessary qualification information will
be reviewed to provide adequate qualification documentation.

DOCUMENTATION REFERENCES:

101 YAEC Letter to NRC, dsted May 1, 1980.
YAEC Letter to NRC, dated June 5, 1980.

107 YAEC Report #1253, " Yankee Rowe Post-LOCA Radiation Exposure Due to
Fission and Activation Products in the Vapor Container", August 1982.

-
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FACIL8T7: YAhTEE ROWE
DOCKET NO. 50-39 APPENDEX 11 $1-0*

SYSTEM COMPONEhi EVALUATION WORKSHEET

EhTIRONMENT DOCUMEhTATION REFERENCE
QUALIFICATION OUTSTANDING

PARAMs.TER SPECIFIED QUALIFIED SPECIFIED QUALIFIED METHOD ITD1$

t

ope rating long long Note 1 104 Engineering -

Time Tera Tern Analysis

Temperature 92'T Note 5 106 Note 5 Note 5 -

(Max.)

i
Pressure Atmos. Note 5- Note 2 Note 5 Note 5 --

Relative Ambient Note 5 Note 2 Note 5 Note 5 -

Humidity

Chemical N/A - - - - --

Spray

Radiation 2.3 x 10 g g x go6R 102 104 Engineering6 -

Analysis

Aging 40 years Note 4 Note 3 Note 4 Sucveillance -

Program

Submergence N/A - -- - - --

Component: Systems
Motor Safety Injection System

'Manufseturers Function (See Appendis IV.2-17):
Electric Machinery Low Pressure S1 Pump

,

Model or Type Service:

IC P-48-1
P-48-2

Accuracy: P-48-3
7 pectiled : N/A

Demonstrated: N/A Associated Components:

J~2 Control Cable
location: J-36 Power Cable

Areat Primary Auxiliary Building EPS-3 480V SWCR
Elevation 1022'-8"

Flood levels

Elevr. tion: N/A
Above Flood level N/A

.

., - n - -e- - - - , , . - - - , , , ,,----.-c- - , ,,,
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FACILITY: YANKEE ROWE
DOCKET NO.: 50-29 SI-4

APPENDIX II

NOTES:

(1) Provides long-term injection into the cold legs.

(2) This area is ventilated with outside air.

(3) A 40 year qualified life requirement has been assumed.
|

(4) This equipment will be included in the plant maintenance and
surveillance program for evaluation of aging degradation.

(5) The maximum postulated DBE level for this environmental parameter
is within normal operating limits. Equipment has been specified and
designed in accordance with industry standards to operate continuously
in this environment.

DOCUMENTATION REFERENCES:
I

! 102 Engineering Analysis #YR-ADH-80-5, " Summary of Radiation Exposure
to Class IE Equipment Outside Containment at Yankee Rowe".

104 YAEC Qualification Document Review Package #QDR-5435-104-0363 which
includes the following documents:

a) EDS Report #02-0570-1066, " Environmental Qualification of Class
IE Electrical Equipment".

106 Attachment 2 - Thermal Ef fects of Recirculating Fluids.

- ,
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FACILITTI TANKFE ROWE

DOCKET No.: 50-29 APPENDsE II SI-5
.

STSTEM COMPONENT EVALt!ATION WORKSHEET

ENVIRONMENT DOCUMENTAT10F REFERENCE
@ALIFICATION OUTSTANDING

PARAMETER SPECIFIED @ALITIED SPECIFIED @ALIFIED METHOD ITEMS

Operating lang long Note 1 104 Engineering -

Time Tern Tern Analysia

--

Tempe rature 92'F No*. 5 106 Note 5 Note 5 -

Pressure Atmos. Note 5 Note 2 Note 5 Note 5 -

,

Relative Ambient Note 5 Note 2 Note 5 Note 5 -

Huraidity

- - -

Chemical N/A - -

Spre)

Radiation 6.5 x 10 g 3 ,to7R 105 104 Engineering5
-

Analysia

Aging 40 yesta Note 4 Note 3 Note 4 Surveillance -

Program

Submergence N/A - - - - -

-Component: System
Safety Injection SystemMotor

Function (See Appendix IV.2-17):Manufacturers
Geaeral Electric High Pressure SI Pump

.

Model or Types Service
N5K404AK174

P49-2
P49-3Accursey:

Specified: N/A
Demonstrated: N/A Associated Component _s_:

J-32 Control Cable
treation: J-34 Power Cable

Areat Primary Auxiliary Building EPS-3 480V SWGR

Elevation: 1022'-8"

Flood Level
Elevation N/A
Above Flood level N/A

.

.
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FACILITY: YANKEE ROWE
DOCKET No.: 50-29 SI-5

APPENDIX Il

NOTES:

(1) Provides long-term injection into the cold legs.

(2) This area is ventilated with outside air.

(3) A 40 year qualified life requirement has been nasumed.

(4) This equipment will be included in the plant maintenance and
surveillance program for evaluation of oging degradation.

(3) The maximum postulated DBE level for this environmental parameter
is within normal operating limits. Equipment has been specified and
designed in accordance with industry standards to operate continuously
in this environment.

DOCUMENTATION REFERENCES:

102 Engineering Analysis #YR-ADH-80-5, " Summary of Radiation Exposure
to Class 1E Equipment Outside Containment at Yankee Rowe".

104 ,YAEC Qualification Document Review Packagt #QDR-5435-104-0325 which
includes the following documents:

a) FIRL Final Report, F-C2902, " Qualification Test of Prototype
Vertical Induction Motor Containmert Recirculation Spray Pump".

106 Attachment 2 - Thermal Effects of Recirculating Fluids.

.



FACILITY: YANREE ROWE

DOCKET NO. 50-29 AFFENDII !! SI-6

SYSTEM COMPONENT EVALUATION WORKSHEET

DOCL9tENTAT10N REFERENCEENVIRONMENT . ..

QUALIFICATION OUTSTANDING

QUALIFIED METNOD ITEMSQUALIFIED SPECIFIEDPARAMETER SPECIFIED .. .

Operating 0.1 min. 0.1 min. Note 1 104 Engineering --

Time Analysis

Temperature Fig. III.1-1 Fig. 11.3-9 101 104 Simultaneous --

Test

Pressure Fig. 111.1-2 Fig. IV.3-9 101 104 Slauttaneous --

Test

Relative 1001 100% Note 2 104 Simultaneous --

TestHumidity

Chemical N/A - - - - --

Spray

2 2Radiation 4 x 10 R 4 A 10 R Note 6 104 Engineering --

Analysis
_

Aging 10 years 10 years Note 3 104 Engineering --

Note 4 Arilysis

- - -- - -Submergence N/A

j Component : System

Pressure Switch Safety Injection System

Manu f acture r s Function (See Appendix IV.2-13):
,

|
Static "O" Ring Safety injection Initiation

| Model or Type Service
I 7828-100 $1-PS-14
(

Accuracy: Associated Components:'

Specified: N/A J-18 Terminal Block - Westinghouse

Demonstrated: N/A J-19 Penetration - CBI and Field Fabrication
J-24 Cable - Rockbestos

Location: J-37 Terminal Block - Marathon
Areat Vapor Container
Elevation: 1105'

1 Flood Levelsi

I Elevation: N/A
Above Flood Levels Tes

.

!

I

|

|

!
L

!
_
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FACILITY: YANKEE R0WE
DOCKET NO.: 50-29 SI-6*-

APPENDIX II

NOTES:

(1) This switch is used to initiate safety injection; it is not required
to function once safety injection has commenced.

(2) 100% relative humidity has been aseumed for conservatism.

(3) Replacement of this switch is scheduled prior to the end of its 10-
year qualified life.

(4) The qualified life of this equipment will be maintained by the plant
maintenance and surveillance program.

(5) FRC's evaluation.of this switch agrees with the Yankee Rowe position
that the switch has a short-term function. However, FRC is committed
to adhere to the one-hour NRC requirement for minimum operating time.
This requirement ignores the Yankee Rowe position that no fuel damage
can occur before the switch operates, even in more than one hour,
because the pressure is too high to permit fuel failure. Therefore,
Yankee Rowe does not believe the switch is deficient for radiation
dose tolerance, because the most tolerant material has been evaluated
to withstand a one year dose. Although the steam temperature / pressure

not run for one hour, the test was specified and performedtest was
according to the exact requirements of IEEE-323-1974 at the time the
test was performed (before the one-hour requirement). FRC concluoes
that the switch is not qualified, because the one-hour requirement
is not met.

:

Yankee Rowe believes this switch will adequately perform its intended
function. However, since the switch is not tested to the latest
requirements, Yankee Rowe will replace this switch when a qualified
replacement (if availab. , possibly by late 1981) or we will redesign
the SIAS initiation circuitry to accomplish the switch's function
by other methods.

,

(6) The specified radiation dose is only the normal operating dose expected
prior to any DBE (see Note 5).'

DOCUMENTATICN REFERENCES:

101 YAEC Letter to NRC, dated May 1, 1980.
YAEC Letter to NRC, dated June 3, 1980.

i

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



. . _ . . _ . . _ _ _ _ _ _ _ _ __ _ _

,

.

- FACILITY: YANKEE RCdE
DOCKET NO.: 50-29 SI-6

APPENDIX II
2

104 YAEC Qt.alification Document Review Package fQDR-5435-104-0242 which
includes the following documents:

a) Acton Report No. 15421-11, Report of 'Thornal Aging Analysis of
Static-0-Ring Pressure Switches for Class IE Service at Yankee

,

Rowe Nuclear Power Generating Station".

b) Qualification Test Report #44296-2, W le Laboratories.f

'

!

,

1

i

,
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FACILITY: TANKEE R0bT
DOCKET NO. 50-29 APPENDIX 11 SI-8

SYSTEM COMONENT EVAltlATION WORESREET

ENVIRONMEfff DOCt1MEhTAT10N REFERENCE
__ QUALIFICATION OUTSTANDING

PARAMETER SPECIFIED QUALIFIED SPECIFIED QUALIFIED METHOD ITEMS

Simul. Test
Operating 24 houra long Note 1 104 and -

Time Tern Eng. Analysis

Temperature 95 F ?ig. IV.3-15 106 104 Simultaneous -
0

Test
.-

Pressure Atmos. Fig. IV.3-15 Note 2 104 fieultaneous -

Test

Relative Ambient 1001 Note 2 104 Simultaneous -

Test
Humidity

- - --

Chemical N/A - -

Spray

Radiation 1.0 x 10 R 2 x 10 R 102 104 Sequential6 7 -

TestNote 5

Seq. Test

Aging 40 years 40 years Note 3 104 and -

Note 4 Eng. Analysis

-

Submergence N/A - - -- -

Component: ~ System
Motor Operated Valve Safety Injection System

Funetton (See Apnendix IV.2-18, IV.2-19. IV.2-20, & IV.2-21):Manufacturert
Transfer to Recirculation ModeLimitorque

Model or Types Service:

SMB-1, SMB-00 SI-Mov-48, SI-MOV-49, SI-+t0V-514
SI-MOV-515, SI-MOV-516, SI-MOV-517,SMB-000
SI-MOV-518

Accuracy:

Specified: N/A Associated Components:

Demonstrated: N/A J-24 Fower and Control Cable - Rockbestos
J-27 Contactor - ITE

Location: J-28 Reversing Starter - Westinghouse
Area: Primaty Auxiliary Building J-32 control Cable - Collyer

Elevation: Various J-34 Fower Cable - General Cable
EPS-4 480V MCC - Westinghouse

Flood 14vels
Elevation: N/A
Above Flood Levelt N/A

, ., _ .-. . ,- , , .
_ ._ -. .
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FACILITY: YANKEE ROWE SI-8
DOCKET No.: 50-29

&?PENDIX II

NOTES:

These valves will be required to operate within 24 hours.(1)

(2) This area is ventilated with outside air.

A 40 year qualified life requirement has been assumed.(3)

The qualified life of this equipment will be maintained by the plant(4) maintenance and surveillance program.

The actual dese will
(5) The specified radiation value is a 30-day dose.

be less.

DOCUMENTATION REFERENCES:

Engineering Analysis #YR-ADH-80-5, " Summary of Esdjation Exposure102
to Class lE Equipment Outside Ceutainment et Yankee Rowe".

YAEC Qualification Document Review Package fQDR-5435-104-0531 which104
includes the following documents:

" Qualification Type Test Report, Limitorque Valve actuators fora) 11/13 - 1/23/75,Class lE Service Outside Primary Containment",
-

Report No. B0003.

Limitorque Valve Actuator Temperature Related to High Superheatb) 10/18/78.Ambient Temperatures", Report No. B0027, Revision A,
;

c) Acton Report No. 15421-20, Revision 2, Report of " Thermal Agingi

, Analysis of Limitorque Valve Actuators for Yankee Nuclear Power
! Station", Rowe, Massachusetts.
!

"Limitorque Valve Actuator Qualification for Nuclear Power Station|

d) Service", Test Report No. B0058, 1/11/80.

15421-26, " Analysis of lE Qualification ofi Acton Report No.e) Limitorque Valve Actuators for Yankee Nuclear Power Station",l

| Rowe, Massachusetts.
!

" Performance Qualification Tests of Four Valve Operators", Final
f)

Report F-C4124.
i

t

Attachment 2 - Thermal Effects of Recirculating Fluids.106

|

|
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k
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FACILITY: TANKEE ROWE
*

DOCKET No.: 50-29 APPENDIX II St-9

STSTEM COMPONENT EVALUATION WORKSHEET

-

ENVIRONMENT DOCUMENTATION REFERENCE

QUALIFICATION OLTSTANDING.

PARAMETER SPECIFIED QUALIFIED SPECIFIED QUALIFIED METHOD ITEMSi

Simul. Test
Operating 0.5 hours 5 hours Note 1 104 and -

Time Eng: Analysis ,

_ _ _ y

Temperature Fig. III.1-1 Fig. IV.3-1 101 104 Staultaneous - |
'

Test.
_

Pressure Fig. 111.1-2 Fig. IV.3 2 101 104 Sim.Itaneous -

Test

Relative 100% 100 Note 2 104 Simultaneous --

|Humidity Test
!

Chemical N/A - - - -- -

Spraf

7 7Radiatien 1.1 x 10 R x 10 R 107 104 Sequential -

Note 6 Test
_ _ _ _ .

Seq. Test
Aging 40 years 40 years Note 3 104 and -

Note 4 Eng. Analysis

Submergence N/A - - -- - -

_L -_-

Ocn:ponent : System:

Motor Operated Valve Safety injection System

Ma_nufacturer Function iSee Appendix IV.2-1):
Limitorque Recirealation Mode Alignment

.

Model or Typer Servire:

SMA-2 CS n0V-535

Accuracy: Associdted Components:

Specified: N/A J-18 Terminal Block - Westinghouse

Demonstrated: N/A J-19 Penetration - CBI and Field Fabrication
| J-20 Cable - General Cable

location: J-24 Cable - Rockbestos
Area: Vapor Container

*

Elevation: 1062' 8"

-~ Flood Levels
-

Elevation: 1057'
Above Flood Level Tes

.
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FACILITY: YANKEE ROWE SI-9
DOCKET No.: 50-29

APPENDIX 11

NOTES:

The time specified is based upon the time required to pump 77,000(1)
gallonc from the SI. tank.

100% relative humidity has Leen assumed for conservatism.(2)
A 40 year qualified life requirement has been assumed.(3)
The qualified life of this equipment will be maintained by the plant(4) maintenance and surveillance program.

Although there is a deficiency in the availability of complete
documentation to demonstrate complete compliance to the DOR guidelines,(5)
the available test data and other supporting documents provi e
reasonable assurance that operation of the valve operator will be
satisfactory.

The actual dose willThe specified radiation value is a 30-day dose.(6)
be less.

DOCUMENTATION REFERENCES:

YAEC Letter to NRC, dated May 1, 1980.101
7AEC Letter to NRC, dated June 5, 1980.

YAEC Qualification Document Review Package #0DR-5435-104-0531 which104
includes the following documents:

" Qualification Type Test Report, Limitorque Valve Actuators for11/13 -1/23/75,a) Class 1E Service Outside Primary Containment",
Report No. B0003.

"Limitorque Valve Actuator Temperature Related to High Superheat10/18/78.b) Ambient Temperatures", Report No. B0027, Revision A,

15421-20,, Revision 2 Report of " Thermal AgingActon Report No.
Analysis of Limitorque Valve Actuators for Yankee Nuclear Evaerc)

Station", Rowe, Massachusetts.

"Limitorque Valve Actuator Qualification for Nuclear Power Stationd) Servlt.e", Test Report No. B0058, 1/11/80.

15421-26, " Analysis of IE Qualification ofActon Report No.e) Limitorque Valve Actuators for Yankee Nuclear Power Station",
Rowe, Massachusetts.

- -_ -, _ , ,
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FACILITY: YANKEE ROWE SI-9
DOCKET NO.: 50-29

APPENDIX ?I

f) " Performance Qualification Tests of Four Valve Operators", Final
Report F-C4124.

YAEC Report #1253, " Yankee Rowe Post-LOCA Radiation Exposure Due to107
Fission and Activation Products in the Vapor Container", August 1982.

I
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FACILITY: YANKEE ROWE.

DOCET NO.: 50-29 APPENDIX II SC-1

SYSTEM COMPONENT EVALUATION WORKSHEET

ENVIRONMENT DOCUMENTATION REFERENCE
QUALIFICATION OUTSTANDING

PARAMETER SPECIFIED QUALIFIED SPECIFIED QUALIFIED METHOD ITEMS

Staul. Test

vperating 30 days long Note 1 104 and -

Time Tern Eng. Analysiu
_ _ -

Tempe rature Fig. 111.1-1 Fig. IV.3-1 101 104 Simultaneous -

Test
-.

Pressure Fig. III.1-2 Fig. IV.3-2 101 104 Simultaneous -

Test

Relative 100% 100% Note 2 104 Simultaneous --

Humidity Test

Chemical N/A - - - -- --

Spray

7 7
Radiation 1.1 x 10 R 2 x 10 R 107 104 Sequential -

Test

Seq. Test

Aging 40 years 40 years Note 3 104 and -

Note 4 Eng. Analysis

Submergence N/A - - -- - -

Component: System:

Motor Oper. Valve Shutdown Cooling

Manufacturer: Function (See Appendix IV.2-12):
Limitorque Long-Term Cooling-

Model or Type: Service:

SMA-1 SC-fiOV-551
SC-MOV-552

Accuracy: SC-MOV-553
Specified: N/A SC-MOV-554

Demonstrated: N/A
Associated Components:

Location: J-18 Terminal Block - Westinghouse

Areat Vapor Container J-19 Penetration - CBI and Field Fabrication
Elevatiots: 1066', 1068' J-20 Cable - General Cable

J-24 Cable - Reckbestos
Flood Level: J-26 Cable - Simplex

Elevation: 1057' J-29 Cable - Simplex

Above Flood level: Yes J-37 Terminal Block - Marathon

.

9

:

.
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FACILITY: YANKEE ROWE
DOCKET No.: 50-29 SC-1

APPENDIX II

NOTES:

(1) Valves are opetated when shutdown cooling is initiated.

(2) 100% relative humidi.ty has been assumed for saturated steam conditions.

(3) A 40 year qualified life requirement has been assvaed.

(4) The qualified life of this equipment will be maintained by the plant
maintenance and surveillance program.

(5) Although there is a deficiancy in the availability of complete
documentaticn to demonstrate complete compliance to the D0R guidelines,
the available test data and other supporting documents provide
reasonable assurance that operation of the valve operator will be
satisfactory.

DOCUMENTATION REFERENCES:

101 YAEC Letter to NRC, dated May 1, 1980.
YAEC Letter to NRC, dated June 5, 1980.

104 YAEC Qualification Document Review Package #QDR-5335-104-0531 wnich
includes the following documents:

a) Qualification Type Test Repcrt, "Limitorque Valve Actuators for
Class 1E Service Outside Primsry Containment", 11/13 - 1/23/75,
Report No. B0003.

! b) "Limitorque Valve Actuator Temperature Related to High Superheat
Ambient Temperatures", Report No. B0027, Revision A, 10/18/78.

i

( c) Acton Report No. 15421-20, Revision 2, Report of " Thermal Aging
| Analysis of Limitorque Valve Actuators for Yankee Nuclear Power

Station, Rowe, Massachusetts.
:

d) "Limitorque Valve Actuator Qualification for Nuclear Power Station
Service", Test Report No. B0058, 1/11/80.

e) Acton Report No. 15421-25, " Analysis of IE Qualification of
Limitorque Valve Actuators for Yankee Nuclear Power Station",
Rowe, Massachusetts.

f) Performance Qualification Tests of Four Valve Motor Ortrators,
Final Report F-C4124.

. -. - . -
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FACIL17f: YANKEE ROUE SC-1
DOCKET NO.: 50-29

APPENDIX II

YAEC Report #1253, " Yankee Rowe Post-LOCA Radiation Exposure Due to
Fission and Activation Products in the Vapor Container", August 1981.107
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FACILITY: TANKEE ROWE
DOCKET No.: 50-39 APPENDIX II SC-2

~
STSTEM COMPONENT EVALUATION WORKSHEET

ENVIRONMEffT DOCUMENTATION REFERENCE
QUALIFICATION OUTSTANDINC

PARAMETER SPECIFIED QUALIFIED SPLC1FIED QUALIFIED METHOD ITEMS

Operating long Long Note 1- 104 Engineering -

Time Tern Tern Analysis

Temperature 950F Note 5 106 Note 5 Note 5 -

Pressure Atmos. Note 5 Note 2 Note 5 Note 5 -

#

!
Relative Ambient Note 5 Note 2 Note 5 Note 5 -

IHumidity
!

Chemical N/A - - - - --

Spray
.

5 8Radiation 5 x 10 3i 1.0 x 10 R 102 104 Engineering -

Analysis

Aging 40 years Note 4 Note 3 Note 4 Engineering -

Analysis

Submergence N/A - - - - -

1

Component: System:

Motor Shutdown Cooling

Manufacturers Function (See Appendix IV.2-22):
Westinghouse Shutdown Cooling Pump

Model or Type Service:
j -

CSP P-19
i

!
Accuracyt Associated Components:'

i
Spe cified : N/A J-26 Power Cable
Demonstrated: N/A J-20 MI Cable'

|
Location:,

Areas Primary Auxiliary Building
Elevation: 1022'-8"

l Flood level
Elevation: N/A
Above 71ood level N/A

.

.

i

I

.
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FACILITY: YANKEE ROWE SC-2
DOCKET NO.: 50-29

APPENDIX II

NOTES:

Provides cooling to attain cold shutdown condition.(1)

This area is ventilated with outside air.(2)

A 40-year qualified life requirement has been assumed.(3)
This equipment will be included in the plant maintenance and(4) surveillance program for evaluation of aging degradation.

The maximum postulated DBE level for this environmental parameter
is within normal operating limits. Equipment has been specified and(5)
designed in accordance with industry standards to operate continuously
in this environment.

DOCUMENTATION REFERENCES:

Engineering Analysis #YR-ADH-80-5, " Summary of Radiation Exposure
to Class lE Equipment Outside Containment at Yankee Rowe".102

YAEC Qualification Document Review Package #QDR-5435-104-0351 which104
includes the following documents:

Attachment 2 - Thermal Ef fects of Recirculating Fluids.106
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