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Introduction

This report documents the Environmental Qualification of the Pacific
Safety Injection Pump Model 3" 10 Stage JHF for Commonwealth Edison
Byron Station Units 1 and 2 and Braidwood Station Units 1 and 2.

The evaluation documented herein verifies that the component, as
originally designed, is adequate to meet the plant environmental
conditions as specified in the Equipment Specification.



1.0 Equinment/Document Identification

1.1 Specification No.: 677474 Rev. 0 (motor). 572815 Rev. 2 (pump)
1.2 Vendor: Pacific Pumps

1.3 Model/Type: 3 inch 10 stage JHF Safety Injection Pump

1.4 Spin No/Serial No.
SIAPSI - CAE/CBE/CCE/CDE
CAE - 49758/59, CBE - 49760/61
CCE - 49762/63, CDE - 49764/65

1.5 Reference Drawings: AXS-49754 Rev. 7, MB-7187 Rev. E, H-SP-1786-5
Rev. E, JLF-49754 Rev. 2, 5-162-06-018-003 Rev. 2, FC-49758 Rev. 6,
VBC-49754 Rev. 4, PL0-49758 Rev. 2.

1.6 Equipment Function(s): To provide emergency core cooling in the
event of a break in either the reactor coolant or steam system.
Injects water from the refueling water storage tank (RWST) and
recirculates water from the containment sump after the RWST supply is
exhausted.

1.7 Seismic Qualification Report:
K363, K386 Rev. 3 (pump)
S.0. 75F32374 (motor)




2.0 ENVIRONMENTAL SUMMARY

| |
i !
¢ ENVIRONMENTAL POSTULATED SPECIFICATION
ARAMETER
MAXIMUM TEMPERATURE
(°F) 120 130
gMAXIMUM PRESSURE ATM ATM
!
i .
IMAXIMUM RELATIVE . P
: HUMIDITY 957 NOT SPECIFIED

f
CONTAINMENT
SPRAY

——

NOT APPLICABLE

NOT APPLICASLE

0 YEAR NORMAL

IRADIATION DOSE 1.2 x 107 1 x 10
; (RADS )
ACCIDENT INCLUDED IN INCLUDED IN
RADIATION DOSE NORMAL DOSE NORMAL DOSE
; RADS
|
TOTAL RADIATION 7 1 x 10’
DOSE (RADS) 1.2 x 10
SUBMERGENCE NO NO |
(YES/NO) |

FLUID CONDITONS:

OILUTED BORATED WATER:
Q0 - 35 FT.

ACCIDENT SUMP WATER:

40° TO 100°F,

40 TO 300°F, 0 TO 350 FT.



3.0 PUMP QUTEINE DRAWINGS
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TABLE 1 (CONTINUED)

PACIFIC PUMPS, INC. M=’

PARTS LIST
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4.0

4.1

4.2

4.3

5.0

5.1

Methodology

The evaluatior/verification was performed by first reviewing the
complete pump assembly inclusive of the bill of materials
(Reference 1). Each part was then evaluated as to its specific
function with respect to the function of the overall assembly.
The parts were then categorized as critical or noncritical.

Critical parts are defined as those parts whose integrity, when
exposed to the postulated environments, are critical tc the
overall component operation and whose failure would preclude

the equipment from performing its intended safety function. The
¢ritical parts are identified in Table 2.

Subsequent to the above, the critical parts were then individually
evaluated with respect to their ability to withstand the postulated
environmental/operating conditions.

Acceptance Criteria
The acceptance criteria is defined as follows:
The critical parts shall be technically showr to be able to withstand

the postulated envircnmenta)l conditions without exhibiting common mode
failure effects.

16



Part No.

A551
A612

8010

D095

G006

GO13
6002
FO60

(Heat Exchanger
Items 4 & 5)

Quantity
13

4

26

130

26

24
26

12

TABLE 2

CRITICAL PARTS L1ST

Description

Gaskets/Parting
Flange Gasket

Flexitallic Gasket

Seal Housing Gaskets

Suction Spacer
0-Rina and Suction
Cover U-Ring

uasket 0-Rinqg ond
Seal Plate 0-Ring

Seal Ring-Shaft Sleeve

Mechanical Seal

Worm Gear

Gaskets

Material
Compressed
Asbestos Sheet

Stainless Steel
and Asbestos

EPDM

EPDM

EPDM

EPR Graphite

Canvas Micarta

Comoressed Asbestos

A



6.0

6.1

6.1

6.1

6.1

.

"

¥
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Critical Parts Material Discussion

Ethylene Propylene Rubber (EPR)
(Cranelast) and graphite safety bushings

EPR and graphite are specifically used fo~ the bellows and
busnings respectively in the pump seals Part GO02. While
previous industry tests were performed on these materials
under sta.ic conditions. Additional tests were required
under dynamic conditions. Tests were performed on the
complete seal assembly (Reference 2 ) which simulated the
seal environment and operating conditions. The testing
encompassed the following conditions inclusive of exposure
to boric acid moderator solutions:

Pressure - 0.2 - 400 psig
Temperature - 140 - 300°F

Test Duration - 50 - 500 hrs.
Shaft Speeds - 1800 and 3600 RPM
Radiation - 1.1 x 108 rads gamma

The tests concluded that the seal assembly which included the
organic parts successfully performed their function under both
normal and adverse conditions.

Graphite is considered net to be effected by thermal aging.
It's radiation threshold, however, is 1 x 1010 rads gamma.



6.2

6.2.1

6.3

6.3.1

6.3.2

19

Asbestos/Compressed Asbestos

This material is used in parts ASE1 and A612 for gasketing
applications. Based on common industry data, asbestos is
acceptable for use in elevated temperature aoplications up

to 150°C. This material is not considered as organic and,
therefore, not subject to heat aging. Asbestos retains its
properties and is usable for radiation doses in excess of
1010 Rads. When this material is use. in contact with
coolant fluid and/or stainless steels, the chloride/flouride
content is controlled to not exceed 200 PPM. This eliminates
any possible stress corrosion effects.

Ethylene Propylene Diene Momer Rubber (EPDM)

EPOM is used in various parts of the pump assembly in gasketing
and/or seal applications. (Parts BO10, D095, GOQ6, GO13). This
material has excellent thermal aging and radiation restance at
temperature in excess of 300°F and 2 x 108 rads gamma respectively.

Additional full sequence test data has been made recently available
through the W Environmental Qualification of ASCO Solenoid Valves
(Ref. 3). This additional data further reinforces the adeguacy

of EPOM for the above listed parts.



6.4

6.4.1

6.4.2

20

Canvas Micarta

This material is specifically used for the gear pump worm gear
Part F060. The property of importance is flexural strergth.
Using standard acceptance criteria of 50% ret ation, the data
indicates acceptable operformance up to 230°F.

The most radiation sensitive properties are elonga“ion and

impa.t strength which are not considered to be orimary oroperties
for this application. However, these properties, used for comparison
Rads.

purposes, are only reduced by 25% in the dose range of & x 106




W

.0

Pump Motor

The W motor used on this pump application has been gqualified by
separate W testing. The test specifics are reported in Reference 4.

Lubricants

Various lubricants are acceptable for use under the operating conditions
specified in the Pump Instruction and Maintenance Manual. It is the
responsibility of the user to provide documentation for the lubricant
used and maintain the equipment as recommended in the Instruction and
Maintenance Manual. (Reference 1)

Maintenance

Maintenance shall be considered to be the responsibility of the ucer.
The user shall estahlish a maintenance program to maintain the

equipment as described in Reference 1. Periodic maintenance to maintain
qualification is required on critical parts per the qualified life as
stated in Table 3.

21



.

10.0

10.1

10.2

22

Conclusion

As stated in Section 5.0, the environments postulated for the critical
parts were compared with the specific materia’ capabilities. Table 3
summarized this comparison. Based on this evaluation and comparison,
the Pacific Model 3" 10 stage JHF safety injection pump is considered
environmentally qualified to perform its intended safety function of
Para. 1.6 without common mode failure effects.

The qualified life of this equipment is 40 years provided the recommended
maintenance is performed per Reference 1 and the critical parts
identified on Table 3 are replaced at the end of their individual
qualified lives.
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ATTACHMENT B2

AIR OPERATED VALVE 8028
(PVORT/NSSS)

Responses to the audit findings are as follows:

Open [tem 1 - During the audit the final static defriection test report
prepared by the vendor for this valve had not been . pproved by Westinghouse.
As noted in Attachment A20. Item 3, this report has been reviewed.

Open Item 2 - As discussed in the FSAR, operability testing is done on a
representative number of valves. Each valve tested covers a series of valves
and is selected based on size, type, weight, vendor and other pertinent valve
characteristics. The valve selected represents the worst set of parameters
for the particular series of valves being grouped together. As noted in the
approval of the test report for this valve (see Attachment A29, Item 1), a
number of valves were covered by the one report. Additionally, the enclosed
letter from the vendor (ITT Grinnell) documents the apnlicability of the

test report to this valve.

Open Item 3 - This item refers to the air supply used to actuate valve 8028.
During operability testing a pressure of 72 psig was applied to the air
operator. The specified pressure range of the valve is 63 to 85 psig. The
72 psig used during the testing is adequate to iemonstrate operability of
the valve for the following reasons:

- The valve is designed to fail closed [safe position) in the
event of low or a complete loss of air pressure. Hence, if
the valve did not remain open at the lower end of the actuator
design pressure, no safety problem would be encountered.

- The &ir pressure applied to the operator is used to hold the
valve in the open position. Thus, if the valve functioned at
72 pzig, il would also remain open at higher pressures in its
design range.



s

- The air line to the valve is equipped with regqulators to limit
the actuator pressure to 85 psig.

- The valve functional specifications require closure within
10 seconds. During the operability tests the valve closed in
the 2-3 second range at 72 psig. An increase in the actuator
air pressure by 20% (i.e., to 85 psig) would have very little
effect on the closing time and the closing forces cn the valve.

Based on the above discussion, operability testing with the valve actuator at

72 psig adequately demonstrates the functional capability of this valve and
testing at the maximum and minimum actuator air pressure limits is not considered
necessary.

Oper Item 4 - A static analysis using a finite element model was performed by
the valve vendor (ITT Grinnell) to calculate the natural frequency of the vaive
and extended siructure. In performing tests on similar valves for other
organizations, Grinnell actermined that the horizontal natural frequencies of
this valve were below 33 Hz. Hence, the natural frequency analysis reviewed
by the audit team has heen invalidated. Grirnell nas performed additional
static fragility testing on this valve and determined that the valve's opera-
bility is not impaired for accelerations as high as 10g's. In light of this
information Westinghouse has reanalyzed piping systems containing similzr
valves in the Byron plant using flexible valve models. The results of this
reanalysis indicate that both the valve and piping system loads are acceptable.
The information described above is currently in draft form with final reports
in the process of being completed. Upon issuance of these reports and the
finalization of piping analyses SQRT and PVORT Forms will be revised and sub-
mitted to the NRC.

Open Item 5 - The impact of dynamic fluid loads on operability testing is
described in Attachment 38 Item 6. For the valve in question fluid dynamic
effects are negligible.
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Open [tem 6 - The approach implemented by Commonwealth Ediscn to address

the environmental qualification of mechanical equipment is discussed in
response to draft SER Item 3. In order to demonstrate the acceptability of
this approach Westinghouse has prepared information on the critical soft parts
of the safety injection pump as agreed to with the Staff at a May 13, 1983
meeting. Please refer to Attachment B1, Item 4, and Attachment B3 [tem 3.



June 8, 1983

/TT Grinnell Corporation

OIA-FLO Division

33 Centerviile Road
Lancaster, Pennsylvania 17603
(717) 231-1901

Telex: §4-8420

Westinghouse Purchase Order 121000
Valve Operability Test Certification

This is tc certify that ITT Grinnell Operability Test Report ¥-210

qualifies valve I[.D.'s as listed below:

3/8DA42R, 3/8DA92R,3/4DA32R, 3/4DA42R, 3/4DA62R, 3/4DA92R, 1DA3ZR,
1DA42R, 1DA42RZ, 1DA92R, 2DA42D, 2DA92D, 2DA32R, 2DA42R, 2DAE2RZ,
2DA92R, 3DA42D, 3DA32R, 3DA42R, BDAGZRZ, 4DA42D, 4DA32R,
4DA42R, 4DAS2R, 3/4X32D, 3/4X42D, 3/4X92D, 1X32D, 1X420, 1X920,
2X320, 2x420, 2x92D, 3X32D, 3X420, 3X620, 3X92D, 4X32D, 4X42D, 4X920.

/LQLZW{/Z‘-—-—-

Michael J. Panciera
Sen, Prod. Eng.

MJP/twa



Attachment B3
Gate Valve - Main Steam Isolation
(PYORT-BOP)

Response to the audit findings are as 7ollows:

a)

b)

The maximum pressure in the accumuiators will be 5000 psi under
accident conditions. As a result the design pressure used was 50C0
psi rather than the 3750 psi normal pressure. The accumulator was
supplied as part of the MSIV onperator and as such, was not subject
to a separate test program by Anchor/Darling or Commonwealth
Edison. However, the accumulator was purchased as an ASME Section
VIII component. As a result, the vendor (Parker-Hannafin, holder of
ASME "U" Stamp) certifies that the accumulator met or exceeded code
testing requirements. This requirement is a test pressure of 1.5 x
design pressure or, in this case, a minimum of 7500 psi.
Documentation of subcomponent design and testing is retained by the
valve supplier, Anchor/Darling.

REFERENCE: F/L 2756L MS-Isolation Valve Specification

The original external environmental temperatures and precsures
specified were .verly conservative. FSAR Section C3.6 summarizes
the calculatio. »f the valve rcom and steam tunnel pressurization.
The calculated peak pressure is less than 20 psig. A calculation to
extend the transient shows that the pressure in the valve rooms is
very close to ambient within five seconds. The transient is very
rapid with the peak occuring less than 1.0 second after the break.
The sharp pressure rise will force open doors and ventilation areas
in the valve house and rapidly vent the steam to the environment.
This ventilation also serves to rapidly; reduce the temperature in
the valve house and steam tunnel. The temperatures used in the
environmental condition specification were very conservatively
calculated. A more recent calculation shows that the temperature
will drop to below 1509F in less than 15 minutes after an exterior
door opens.

The concern about valve operability under elevated pressures results
from a design limitation of the actuator. Thke air supply must be 59
psig above the environmental pressure. The supplied pressure at
Byron will be in a range of 80-100 psig. Sirce the calculated
maximum pressure is actually less than 20 psig, the required minimum
supply pressure would be less than 79 psig. Therefore, a small
margin is available even if a design basis double ended treak occurs
while the supplied air pressure is at its minimum value, and the
closure signal is received at the valve during the short (1-2
seconds) time that the environmental pressure is elevated.
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Attachment B4

Main Steam Safety Valve (IMSC13A)
(PYORT-BOP)

Responses to the open audit items are as follows:

a)

b)

d)

3120b

The leakage rate of the Main Steam Relief Valves, while an important
consideration for plant operating efficiency, is not a safety
concern. The secondary side of the steam supply system is not
normally radivactive. Leakage will cause an offsite release cnly if
the primary to secondary side boundary is breached. The analysis in
FSAR Section 15.6,3 for steam generator tube rupture assumes a loss
of offsite power and control of steam generator pressure by opening
of steam generator relief valves. 7This clearly conservatively
bounds the effect of a leaking valve.

The Byron Preservice and Inservice Testing Program Plan for Valves
includes vaive IMSO13A (page 2i of the Program Plan). Prior to
startup and at each refueling outage, the valve setpoint will be
verified in accordance with IWV-3510 of ASME Section XI.

The test report for the Main Steam Safety Valve IMSOI13A (EMD 003901)
is divided into three parts. Phase 1 is a determination of the
resonant frequency. Phase 2 is a determination of the effects of
vibration and resonance on the valve operation. Phase 3 is the
actual test of valve operability under vibrational loading. Phases
i and 2 can be characterized as developmental testing.

The valve has a lowest horizontal naturai frequency of 37 Hz. When
tested with a high amplitude 30 Hz input some operability problems
were noted in the Phase 2 testing. Some modifications were made to
the valve but the object was not to completely eliminate the
resonance problems associated with the 30 Hz input.

Phase 3 is the actual qualification testing of the valve. The
prototype as tested in Phase 3 is the same as the production valve
installed by Byron with the exception of the differences noted in
Section 4.2.1 of the report.

The results of the testing indicate that the valve will perform as
required.

Establishment of a qualified life as a result of aging is not
required for these valves. These valves are all metal and do not
have any critical non-metallic parts subject to aging. A
maintenance and surveillance program has beer established to
schedule repair or replacement of the valve or valve parts based on
manufacturers recommendations and operating experience. The
surveillance program for these valves is described in the response
to finding (b).



Attachment B5S
Essential Service Water Pump (1SXO1PA)
(PVURT-BOP)

Responses to the open audit items are as follows:

a)

b)

d)

e)

31200

The minimum critical speed has been determined by the pump
manufacturer to be 2611 rpm. This is approximately three times the
normal cperating speed of 880 rpm. Therefore, the critical speed
his no effect on the operation of the pump.

A revised PYORT from has been prepared and is attached.

Attached is a section of the preoperational test procedure for the
subject pump. Section 9.20 is the procedure for the Essential
Service Water Pump 1A Performance Test. In addition, this pump is
included in tne Byron Preservice Inspection Testing Program Plan for
Pumps. (Page 2 of Program Plan for Pumps, T.R. Tramm letter to H.R.
Denton dated November 4, 1982) This program has been developed in
accordance with ASME Sec. XI requirements and includes provisions
for monitoring pump vibration, flowrate, discharge pressure, and
bearing temperature. Although final preoperational test results are
not available, these test plans show that adequate pump performance
will be demonstrated prior to plant operation.

The essential service water pumps are normally operating components
iocated ip a mild environment. As a result, the aging is only due
to normal operation. This is addressed by the maintenance and
surveillance programs which have been established at Byron. The
maintenance program is described in the response to SQRT draft SER
generic item 6. The surveillance program is described in the
response to item (c) above.

The pump is qualified by analysis (EMD-013374). 1In the dynamic
model, the bed plate is assumed to be supported only at the
foundation bolts. This is true for upward forces but for downward
forces the bed plate channel flanges are continuously supported.
This conservative assumption was made so that the idealized model
would be more flexible than the actual assembly, thus leading to
conservative stress and deflection calculations.

In the qualification document, a seismic analysis for the coupling
(see 6.2 of McDonald Engineering Analysis Company Report No. ME-523)
is presented for functional capability of the pump.
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I. PLANT INFORMATION

50-454, 50-455
0. S850-456. S0-457

-

1.  Name. Byron/Braidwool .. No. 162 2. Docket *

3. Utility: Commonwealth Edison Company

e
¥
x
™
| -
(83
3
A

4. NSSS - Westinghouse Electric

5 AJE: Sargent & Lundy ’

II. GENERAL COMPONENT* INFORMATION

1. Supplier: [] NSSS [3 80P ’
; 2. Llocation: . a. Building/Room  Auxiliary °
: b. Elevation 330" (15-8)

c. Systen Essential Servica Nitar

3. Component number on in-house drawings: 1SXO01PA

4. If compenent is a [x] Pump comolete I1.5.
If component is a [] Valve complete II.5.
5. General Pumo Data

a. Pump b. Prime-mover

: Name _1SX01PA ; Name 1SX01-PA-M
. fg._ Bingham-Willamette Mfg. Westinghouse
' gl Mogel Suction Double Volute Model HHS-DPO
§/8 16210001 | /N 1013BA-01
Type 'HSA Type Frame 80095855

.

* The component, whether pumd or valve, is considered to be an assa~hly
cemposed of the body, internals, prime-mover (or actuztor) and functicne)
aclassories.




. :
a. Pump (continued) k) Priie-mover (contint2)
Size 24 x 30 x 30 v N Size 1250 wP
Hegght 14,200 1bs. . veigny  12:000 Ibs,
S " a
Required B.H.P. 1247 H.P. 1250
Parameter Desian Coer2tinc Power reguirements: (incluce
normal, maximum and minimumj.
Press i 100 . Electrical._fOOO VAC
Temp 100 100 i 60 H§, 3 ﬁhase L
" Flow 24,000 24,000 1250 Hp
He ad 180 180 Other B80% Minimum starting veltage
Required NPSH at maximum If MOTOR 1ist:
flow ' 46" ' . Duty cycle Continuous
Available NPSH  40° | Stall curreat 520% full load
Operating Speed 800 rpm *Class of insulation B
Rl Critical Speed 2611 rpm . )

L‘St functional accessokies:, Contol switch @ 1PM06J and 1PLO4T,

Lube 01l pump and motor space heater.

List contro! signal inputs: Interlocks with 1SX027A, 1Ps5-SX139,

lube oil pressure, 1SX016A, ISX001A, 1PSL-SX023 ESW pump low suction

-

pressure,

* Functiconal accesseries are those sub-componants not subplied by the
manufacturer that are required to mike the pump assemdly operational,
(e.q., coupling, lubricating oil system, etc.)



6. Genercl Valve Data

a. Valve b. Actuator (if not an integra]
: . unit)
Name Nime
Mfg. ' Mfg.
Model Model
s S/N
Tyre - ) Type
Size T ) Size
; _ Weight 1 . Weight
: Mwnt1n§ ' Mounting
i Method Method
; Required
! Torque Torque

{7 Parameter Desion _Overating  Power requirements: (include
: normal, maximum and minimum),

; Press - ‘ _ Electrical

- Temp

Flow

Max &P across vaive

Closing time @ max &P Other: [] Pneumatic [] Hydraulic
! _ Opening time @ max &P ~ R e et

Power requirements for functional

&ccessories, (if any)

PRSP S —

List control signal inputs:
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List functioral 2ccessories:*

el at v O el s A - SRR o Al . ettt R K Sl B i M Ayt

J11. FUNCTION

1. Briefly describe components normal and safety functions:

“Trafsfers heat "loads generated by safety-related equipment, or-equip-

ment essential to safe shutdown of the reactor to the ultimate heat

sink, ) ' ' i ol =

é. The

components norma) state is: [ Operating [] Stancby

3. Safety function:

C.

(3 Emergency reactor b. [ Containment heat
shutdown removal
. [] Containment isolation d. [] Reactor heat removal
[] Reactor core codling f. [] Prevent significant

release of radio-
active material to
ervironment

[] Dces the component function to mitigate the conseaquences
« of one or more of the following events? (R Yes [] No
if “Yes", identify.

[R LOCA [J HELB [ msLs
[] Other

4, Safety requirements:

[] Intermittent Operation [] Ouring postulated event

(3 Continuous Operation [] Following postulated event

If component cperation is required following an event, give
approx imata length of time ccmoorent must remain operatioral.

R' throughout duration of accident

(e.g., hours, days, etc.)

* Functional

accasscries are those sub-components not supplied by “he

manufaciurer that are required to make the valve assemdly operational,
(e.g., limit switches). .
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FOF IS S ¢

does t+: :emponent [J Fail cpen [J 73 7 clesed [] Fail as is

w

Is this =2 fail safe position?  [] Yas (] No
Is the .:lve used for throttling pursezzz” [) Yes [] Ne

Is the v:lve part of the reactor coolant :-essure boundary?

(] Yes (] No

Does t+: vzlve have 2 sﬁééifié limit f:-_'aékage? [1 Yes [] No

1 *Yes" give limit:

-

IV. QUALIFICATICN . -

].

6"

Referenzs by specific numbe= those 2ppliz:-le sections of the
design csdes and standards applicable tc -2 component:

ASME Section I1T 1974 Ed. throogh 5 '76 2D,

Referenze those qualification standards, .zzd as a guide to
qualify the component: _1EEE 323 - 197  o~tor only)

1EEE 344 - 1975

Identify those parts of the above qualifizztion standards deleted
or mocdified in the gqualification program.

Jeleted: _ f Modified:

Have acceptance criterias been establisheZ and documented in the
test plan(s) for the component? [ Yes [] No

What is the expected failure mode that weul: kezp the pum or
valve assemdly frem performing its safety ‘unction? Pump trip,

loss of power to motor, loss of pump suction,

Are the margins® icentir ied in the quaiificztion gocumaniation:
(B Yes [] Ne

d. Margin is the difference between des’gn dasis parameters and the test
parameters ysed for eaquipment qualification.




If component

If cemponent is ¢ VALVE, complete IV.S.

7.

is a PUMP, complete IV.7.

Pump operability has been demonstrated by: [] Amalysis

[d Test

(] Comdbination

Identify PUMP tests performed:

C.

(Motor only)

i.

k.

[ Shell hydrostatic b.

(ASME Section II1)
k) Seismic loading -+  d.
B Exploratory vibration f.
(Fundamental frea.__. )
B Aging: E] Thermal h.
[] Mechanical

f] Pipe reaction end b X

loads (nozzle 10ads)'

[ Extrete environment:

Motor only [J Humidity

Valve operability has been demonstrated by:
[] Test

ldentify VALVE tests performed:

[] Chemical
(d Padiation

(] Combination

[] Shell hydrostatic b.

(ASME Section III)

[] Seismic leading d.

{] Exploretory vitration f,

(Fundamental freq. )

[] Bearing temperature
evaluations

{] vibration levels
(] Seal leakage @ hydro press
[d Flow performance

Are curves provided [} Yes
(] No

[] Others

[] Analysis

[] Cold cyclic List times:

Open
Closec

[] Hot cyclic List times:
Open
Closea

(] Main seat leakage



1.

12.

13.

o . ’ ‘ .
1 [] Aging: [] Therma) Fo (] Back seat leakage
{ ] Mechanical
i, []Pipe reaction end i [] Disc nycrostatic
ioeding

k. [] Extreme environment " 1. [] Flcw interruption capability
(] Humidity
[] Chemical
(] Radiation

m. [] Flow characteristics n. [] Others

Are cirves provided?

(] Yes - [] No
As a result of any of the tests (or an2lysis), were any
deviations from design requirements jcentified? [] Yes [J No

If "Yes", briefly describe any changes mace in tests (or
analysis) or to the component to correct the deviation.

Was the test component precisely identical (as to model, size,
etc.) to the in-plant component? [ Yest [] No If "No", is
installed component [] oversized or [] undersized? >

*for pump tests only, motor yualified by generic test

If type test was used to quaiify the component, does the type
test meet the regquirements of IEEE 323-i874, Section 5.7
{3 Yes [] No Motor only

Is component orientaticn sensitive? [] Yes [] No [4 Unkncwn
If "Yes", does instailed orientation coincide with test

orientation? [] Yes [] No However, installed orientation concides
with test orientation >

Is the component mounted in the same manner in-plant as it was
during testing (i.e., welded, same numder and size boits, etc.)
(3 Yes [] No [] Unknown

Motor only,
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=

14,

15.

16.

17.

]8'

19.

20.

Wsre the qualificaticn tes.c ;e-formed in secuence an¢ on onliv

~
one component? (g Yes L) N Motor only
17 "Yes fdentify sscusnce, (e.g., radizticn, saismic, cyclice,

-
thernal, etc.): _thermal, mechanjcal cveling, selsmic

If “aqing"* was perfcrmed, jcentify the significant aging
mechanisms:

Identify loads imposed (assumed) on the component for the
qualification tests (analysis) performea: _

a. [ Plants (shutdown loads) b. [] Extreme envircnment

c. K] Seismic load d. [] Others

Have component design specifications been reviewed in-house to
assure they enveliope 211 expected operating, transient, and
accident concitions? [ Yes [] No

Does the component utilize any unicue or special materials?
(Exampies are special gaskets or packing, limitations on
nonferrous materials, or special coatings or surfaces.)

[] Yes &J No
If "Yes", identify:

Does component require any special maintenance procedures or
practices, (including shorter periogs between maintenance).

{] Yes [] No
If "Yes", 1dentify: The standard plant maintenance program will ad-

dress all required maintenance considerations for this component,

Is the qualified 1ife for the component less than 20 years?
{] Yes [ No If "Yes", what is the qualified 1ife?

* As outlined in Section 4.4.1 of 1EEE-627 12880.









9.0 TEST PROCEDURE (Continued)

9.20 Essentfal Service Water Pump lA Performance Test
NOTE The following section will test the performance of the
lA SX Pump. The OA SX cooling tower basin must be filled
to a normal level. The strainer must be clean.
9.20.1 Verify OPEN suction valve 1SX001lA using handswitch

LHS~SX017 on 1PM06J. /

9.20,2 Verify OPEN RCFC inlet valve 1SX016A using handswitch

LHS~-SX106 on 1PMO6J. /

9.20.3 Verify OPEN RCFC outlet valve 1SX027A using handswitch

1HS~SX107 on 1PMO6J. /

9.20.4 Verify alarm window 12D01 “ESS SW PUMP SUCTION

PRESS LOW" is CLEAR Pump lA. /

i e e e e e e b

9.20.5 Verify pump casing is filled and vented.

9.20.6 Verify normal oil levels in sight glasses. /

9.20,7 Verify cooling water is lined up.

9.20.8 Position discharge valve 1SX143A to approximately

10Z open. /

9.20.9 Verify Racked !u the breaker for SX Pump lA. 4160 V
Bus 141 CUB #2 (1SXOlPa). /

9.20.10 Verify the breaker for Aux. Lube 01l Pump 1A
is CLOSED.
MCC 131 X1 Compt. J2

9.20.11  START the Aux. Lube 0il Pump 1A from the local

handswitch. /

-181~-

uu-J a-J --J i-i fow— - e nnd —



9.0 - TEST PROCEDURE (Continued) |

] 9.20.12

] 9.20.13
NOTE:

] 9.20.14
9,20.15

9.20.16

9.20.17

]
]
1
1
i 0.20.18
]
i
]

START SX Pump lA by placing handswitch l1HS-SX001 to

the CLOSE position until the main pump starts. As
soon as the pump discharge pressure begins to rise,
slowly throttle the discharge valve, 15X143A, open
approximately 40%.

STOP the Aux. Lube 0il Pump lA. /

Allow the pump to reach normal operating temperatures.

Take pump data on Data Sheet 11.3. /

Take vibration signatures on the pump and motor.

Using RCFC outlet valves 15X021A, 1SX025A, 1SX021C
and 15X025C, balance the flow to the individual coils.
Each individual flow must fall within * 25 gpm of the

average of the four flows. Record data at item 11.5.1.

Verify EsSW Diesel Makeup Pump OA is in PULL TO LOCK.
/

Using blowdown, bring the Tower OA level down to the
minimum operating level. Record tower level and record
any vorcexing observed near the suction duct.

Monitor OLS-SX096. Record the level at which the
switch closes.

Level

Observed vortexing

0LS=-5X096 (level) /

~182-




P— — -

e S e

l

- d

9.0 - TEST PROCEDURE (Continued)

9.20.19

Increase the tower level using available makeup.
Establish a maximum operating level of approximately
§74'2" or 6'5" from the Basin Bottom. Record tower level
and any observed vortexing.

Level

Observed Vortexing

-183-
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DATA SHEET 11.3

PUMP DATA FOR SX PUMP 1A

SUCTION DISCHARGE FLOW RATE
DATA PRESSURE (PSIG) PRESSURE (PSIG) (GPM)
PO INT LPI-SX148 1PI-5X008 FLOW METER
1
2
3
4
bt
NAME DATE

*Data Point 6 will prove the capacity o

£ the SX Pump per the Acceptance Criteria.




Attachment B6
Containment Spray Puap (1CSO1PA)
(PYORT-BOP)

The responses to the open audit items are as follows:

Open Item 1 - The qualification documentation has been corrected to be

consistent with the serial number of the installed "A" pump. The
documentation has been approved and signed off.

Open Item 2 - Attached is a section of the Containment Spray System
preoperational Lest procedure results for the subject pump and the
corresponding acceptance criteria. 7The test r2sults meet the acceptance
criteria and demonstrate that the pump performs adequately within the
system. In addition, this pump is included in Zhe Byron
Preservice/Inservice Testing Program Plan for Pumps (page 1 of Program
Plan for Pumps, T.R. Tramm letter to H.R. Denton dated November 4,
1982). This program has been developed in accordance with ASME Sec. XI
requirements and includes provisions for monitoring pump vibration,
flowrate, and discharge pressure. The preservice and periodic inservice
testing described above will demonstrate the cuperability of the pump for
the life of the plant.

Open Item 3 -~ The containment spray pump and pump motor are located in a
cubicle. They are exposed to a harsh environment only because of the
radiation levels associated with the location adjacent to the containment
and the accident mode of operation (handling ragioactive containment sump
fluid). The containment spiay pumps are cperated only during system
tests and following a LOCA or Main Steam Line Break inside containment.

The containment spray pump motor has been environmentally and seismically
qualified (Westinghouse Report WCAP-8754 Rev. 1 and Shop Order 77F14089)
and has a qualified life of 40 years under Byrcn specific conditions.

The pump has been seismically qualified (Ingersoll-Rand Report
EAS-TR-7801-IR). Although a specific program for environmental
qualification of mechanical equipment is not required, a review of the
design of this pump has been performed to insure that it has been
properly designed to function in the specified high radiation
environment. A summary of this review is attached.




i

Containment Spray Pump (1CSO1PA)
(PVORT-BOP)

Open Item 4 - Seismic qualification of the containment spray pump was
accomplished by analysis (S&L Report EMD-025038). The analysis was done
usin? the faulted condition. The results of the analysis indicaltec thati
the lowest natural frequency was greater than 33 Hz (page 4, EMD-025038
attached) hence the equipment is considered rigid and qualified by static
analysis. The containment spray pump is designated as seismic Cat. I,
active equipment which means the pump must meet performance requirements
during and following a safe shutdown earthquake. In the static analysis,
the seismic forces on the pump assembly are obtained by concentrating the
entire mass at the center of gravity of the assembly and multiplying it
by the appropriate seismic accelerations. In this case the seismic
accelerations for safe shutdown conditions are as follows:

Horizontal = 0.25g9 (in each of two orthogonal directions)
Vertical = 0.859 (page 3, EMD-025038 attached)

These acceleration values are used to produce the equivalent static
forces for the analysis.

31200



"=ST OBJECTIVES

RPPROVED
FOR TESTING

To demonstrate the ability of the Unit One components

of the Containment Spray System to meet their design and
operational requirements,

To insure proper operation of all equipment, controls, alarms
and interlocks associated with the Containment Spray System.
To insure that the Containment Spray System will be capable of
delivering a fluid solution at proper flows and pressures to
the Containd®nt Spray headers.

To verify the spray nozzles are unobstructed.

ACCEPTANCE CRITERIA

4

&

3

F S

X

Verify that the capacity of containment spray pump 1CSOLPA is
a ninimum of 3545 gpm at a head of 450 feet.

Verify that the capacity of containment spra- pump 1CSO1PB is
a minimum of 4055 gpm at a head of 450 feet.

Verify the ability to educt a minimum of 55 gpn indicated of
fluid from the spray addition tank into the spray discharge
flow using the installed flow instrumentation.

Verify all spray nozzles are unobstructed.



APPROVED
FOR TESTING

19 Containment Spray Pump 1CSOLFA Integrated Testing

T PROCEDURE (Continued)

9..9.1 Verify the Blank Flange is installed at 1CSO4MA and

the temporary jumper to the Fuel Hardling Building

rainwater header is installed. Py L [12-/5-952

9.19.2 Verify that CS pump 1. and all loop A piping has been

filled and vented. m‘é’ [{2-13.8 2

9.19.3 Vent the pump seal cavity by opening the seal vent

valve 1CS049A, ' e l/2-15 - 2

9.19.4 Verify that the CS pump lA motor oil reservoir

has been filled to the proper level. U 12-1c-82

9.19.5 Verify a minimum level of greater than 20%
for the RWST. 22276 R/ 2 110-7 2
i —Instat i anruitraconic—flovaeter—on—iae-1 05l 2AA—3 "

9.19.7 Verify a normal operating line-up for Containment Spray

Pump 1A and Containment Spray Loop 1A from the RWST

as per M-46 and M-61=-4, P | (dys-82

9.19.8 Open test line discharge isolation valve 1SIOOlA.

aradl |25 2

9.19.9 Rack=~in the breaker for CS pump 1A at Bus 141,

Cub. 9. 277 G n [/2~)5-&~

9.19.10 Close valve 1CSO4OA. 227 /13- 16-%2

9.19.11 "OPEN" 1CSO10A by placing its handswitch at 1PMO6J

in the "Test” position. yid sV > e Lo

9.19.12 Place the CS pump 1A Test Transfer Switch on MCB

1PMO6J in the "Test” position. PN 11252

9.19.13 Start CS pump 1A by going to close on MCB

1PMO6J . P d 1o so-ga




va;ig 1MOV-CSO01

CS pump lA in operation at a

of nominally 3545

gpm, ad just
approximately
the

Record following:

CS pump 1A Disch
eductor

Spray Additive Flow Rate (1Fl

- o g
(5% gpm , “CO #2255pm )

L&
_——‘-'_vv:’ﬁ’- -

Spray Additive Tank level _
(20 -552 )
Lock valve 1CSO21A in its present

vaive

Y. Y . Y - \
‘ 2

Y3 /s

e 5

I 2~ /T-52

o )
a
e 2y

flow

1

'[2>q>?z

% PR/ 12 i5-82
position.
L2 R (2-15 %3
270/} 2 - 1582

TruR /1245-62
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PROCEDURE (Continued)
9.19.23 Open valve 1CS019A and verify the CS pump lA
ok 9> *
operatiyng parameters on Data Sheet 11-19.
2R3 | pas-v2

9.19.24 Close valve 1CSOL9A. 220 p | 2-2%-T2
9.19.25 Verify CS pump lA operating parameters on

Data Sheet 11-19. 22020 1 12-29-¥2
9.19.26 Trip CS pump lA. i Rz /122582
9.19.27 Close valve 1CS040A. o, | 132¢-52
9.19.28 Close valve 1S1001A. Pra 122282




Item #

1! .19.34

OO0

OO 00

rCRe Y
o £
G ¥

\

‘\

OO0 %06

Nou_.'_ .ame or Egulvaicnt

Flow Rate 2000 gpm * af

Suct:on Pressure (1PI-CS003JEg, p*' /ﬂ.) e
Discharge Pressure {(1PI-CS004) Fe p:t

CS Pump 1A Disch Flow Rate (1FI-CSOl11) gpm
CS Eductor 1A Flow Rate (1FI-CSO13) gpm

Running Current (amps)(max mum = P s

Flow xate 2800 gpm *

Suction Pressure (1PI-CS003) F&. pu .m"‘,f.;
Disc.arge Pressure (1PI-CS004) & psc

CS Fump 1A Disch Flow Rate (1FI-CSOil) gpm
CS Eductor 1A Flow Rate (1FI-CSO13) gpm

sRunr:ag Currect (amps)(mar =um = 25 Ampar

Flow Rate 3545 gpm * .
Suction Pressure (1PI-CS003) $€ /' ppa?
Pischarge Prssure (1PI-CS004) §f€ ps: o

CS Pump 1A Disch Flow Rate (1FI-CSOl11) gpm
CS ifcauctor 1A Flow Rate (1FI-CSO13) gpm
Vibration Data Taken

\:Runr.!:.g Current (nps’(»«a,;»--. s P5 q.,,;)

TO 9.0 VS CS 1A MOT INBD BRGT { mex. mam = 165F)
TO 901 VS CS 1A MOT OUTBD BRGT (mex mum= reser)

P Wt 2 2200 gk, S VLAY £ S Bl
_3ia 2natl a2
REC 2y /125 52
2000 . eaef/izgoe
L%s nal 125 52
. ou? 2552
_agoo P | 59
..2“' M‘A /’) 5. w2
- ol 1252
2800 22afl | 1244
:g: 2/ a -
- g 1250
3550 2754 / (2 -8
\} 3 '/5 *, I ¢ !ﬂi‘
A2 ﬂ?./uﬂ,u
35450 gk |iavew2
WY 44%,?/ 1ag-82
_yes 2 id-1sg2
LY i’_vzzt/wa
Ky pmadliaises
i 2y 1258

D2UE o115




Item #

R e N T e

Nameplate/
Noun Name or Eyuivalent

11.19.24

¢ Suction Press. (1PI-CS003) fer. &~ nm
¢ Discharge Press. (1PI-CS004) £, oo pocifme 2
¢ CS Puap 1A Disch Flow (1FI-CSOl11) gpm

7eR*23 ¢ Test Line Fiow (1FI-S1006) gpm (or wlfrasonic)

maen

R 22
S A
e

11.19.26

¢ Spray Additive Flow (1FI-CSO15) gpm
¢ CS Eauctor 1A Flow (1FI-CS013) gpm

oA G552

¢ Suction Press. (1PI-CS003) £1 psi  o2a”
¢ Discharge Press. (1PI-CS004) fr, s 1> 75 %%
¢ CS Pusp 1A Disch Flow (1FI-CSO1l) gpm

fer * 2?‘, ¢ Test Line Flow (1FI-SI006) gpm (er w/fmscaic 5

it -

¢ CS Fluctor 1A Flow (1FI-CE0i3) gpm
Vibracion Data Taken

-87-

Yo.s nagd li22s-92
Ciad” | 2 -2

L5 enig /a2 e
14 1 o / 2-28. %92
e - i -

!Q é - / - -
255 226 92
Yoo L 7u‘l_!_g_
$29 O 5 2 s v 8

'xs ani® 122 2982
2 [2-a5.22

-
O
U
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11 Q3
. N

d3A0dddY

Ol



Form GO-308 1 Rev. 2

,

*ﬂ Cales For  E s JiR e ME I TRL UALIFIC ATION | [ Cale No.CEDe .- 4/

SABGENT lu“nv ! JF / c,]7‘.,~f~frll’ \"A\f ,: fA[I Rev QO fDi” " “ &

o enaineenell | ke it ” DA S ey | wa el

T \i Safety - Relared | Non—Safety - Related Page £ ° e

| Clent Corqrdorlvi- AL TH Lc/',a i e Ml/ Prepared by 4;\\ 4*7 lna:e[,-z;—

 Project P ) /P FoiLwWoo L . Reviewed by { )f:‘zh s Qate/ LS~

| Proj. N No4 9 72 - e 9______59_u_tgﬂ [,2L 501 2§ Approved bv. Aﬂﬂ/ o.:ea?/j.\/?
Fig: 3 54 —<¢ e 3

| T T T T e 43‘1'{92—/4693!?* A

; Fu\f[/ojc - . { Fage &3 -l

B e ————— g

Dc.s(gn : )SME 5:&,_27[ 4 _'c/as.s 2

u&’t ’fl 3 —€ayre, f\m'n‘fa( T,.ohl{,c,a.f}..{ :j 7"/'\" :
d i m . "GJ ru'\f?s .ﬁf‘ /'4-4""/ rmdu,cod .'uuc/(’nf 7
Pooofr _S'fa‘f/on ’f_j ﬁ)/,a /js,s o/ . e //umlj_s Maf(lu/* .

Spec. : FlL 215%-

Localrion : Aox. Ladding , elevation:— 346" for A
- 343’ for B

Se}.smic‘ Clags: Ca'f'xgo"ﬁ i h_-
Envicenmental éone . Alze ]
;.S'.Z,c & '/_2646/ . /49er50l(~7ﬂ>dnd Col »ngS WHE 2 '

Vertical C«?nfr:{tl-ja[
AR S S S N O 5N _M;
"""




Form GQ 3081 Rev 2

-
I —] |Coles For _Environmental Qualification of ,Ql!CJ“CQ?',QQ(?lsL a
SARGENT * l“"ﬂ'” Conl ainment Spray Pump Rev. 00  Oate 2-25-83
e e e .Dunmu..-. N G T | e B a® |
e J Satety Reiated 7 Non -Satety - Related Page CG o CIS—J
Ciemt  Commonwealth hdmon Company _ [|Prepsredby __#l.ltg Ly - I
| Proect  Byron/Braidwood Units 1 & 2 _ | |Reviewedby . Date |
Proj. No4391,2/4683,4-00 kqup No 1,2C501PA, PB Approved by Date
v et soni BN P ....-z 5
;;L 1§ 4500 V' = ' .%‘
v
s Proi. N04;«u q;{uas(w-vti
REFERENCES: ana lab & Page
1 - Ingersoll-Rand Co.'s Drawings: C-8x23 WDF 86x7B; P.L. 8x23 WDF 500x6, pg. 1&2
C-8x23 WDF 500x6A; L.N. 8x23 WDF 86x7,
Sheet 1, 2, 3 of 5.
2 = Durametallic Co.'s Drawing: #2D-157002-RI dated 7-7-77.
3 - Telephone conversation of M. Khan (S4L) with Stan Samuelson (Ingersoll-Rand)
dated 11-19-82.
4 = Telephone conversation of M. Khan (S&L) with F.B. Heakhcote and Henry Schelter
o Ingersoll-Rand, dated 11-18-82.
5 - Lyon's "Valve Designer's Handbook".
6 - Wyle Laboratory's Qualification Plan #17491-5.
7 - Byron & Braidwood FSAR, Table 3.11-2 for Zone Al3C.
8 - Ingersoll-Rand and Durametallic maintenance and Instruction Manuals.
9 - K. J. Green's memo to T. Thorsell, dated 7-21-82.
10 - Ingersoll-Rand Co.'s Certificate of Conformance for the design of the pumps.
11 - ASME See XI-Div. 1, Article IWP-1000.
12 - NRC's memorandum from Z. R. Rosztoczy to W. V. Johnston, dated 6-23-82.
13 - IEEE 627-1980, "Standard for Design Qualification of Safety Systers equipment
used in Nuclear Power Generating Stations.
14 .- P&ID Drawings: M-46 and M-61 Sheet &4 of 6.
- t




Form GO -3.08.1 Rev. 2

l Calcs. For Calc. No.
ESMMEE!T LUNDY . Rev. Date
Se——— 1L T T e Tt e | i =
i e > [ Safety - Related IL Non-Safety - Related Page of
r.C‘ln_m_» == | |Preparedby Date
L RS SN, | . ... .. B =1 s
| Proj. No. B qu_'g No. Appioved by Date
o BERENEE ol iR Cale, No; CQD- oo F;S'l_ £ ‘
— | 1 " fRew: @ Di2.&£:49~
Frocedure : . e ] | Proj. No;&"'lﬂ/“ (4
Page .C 1 O &4}

e F'OCCdqu Ze 54 Jeollewed w Ul /c- " acctra‘.m;‘:c, 1wt
; e 3»4!'0({[&\(‘,& of LEEE GZ1- 198¢ STandard (f"‘:f.‘f, /,‘:/\E'lr‘..:‘,f.
TA{_!’“C I no Pr{’dlbu.& environmentel 7&«@/(_{:'( o‘flvar. Ci.}m(t,é,{{_ ]
erd as suth we wll qualify fhere Punps .6'?‘
A"""jir;.& and ony lhforrwa'flén 1s g/wfq aua}/aﬁfs -
'PfﬂfCrc“f—f—S et (( 6€. frov::hu’ 4'( ar "‘\-fCFMF‘{ccH u;(;(/:“m
The Reprl applics on ly L The gnotonmentad fuo'-i;fruz';;,\ |
4 fj( the e (25, The oqronare. ru/,'.{\_{,'(,-.%}n 15 Covtred b’ ,

our gl EMDH 0625031, ,

Baalysisf Just pication o

_ﬂe Pumps ‘51_/(7:'1 telated -{«.mc‘f:&n ' fo, ump The S
Contanment poatler (with o mixfure of becie. 0cid  and A/aOH)ﬂ_
t  The Sprasy r\lozﬁd/(; inthe Cenfainment . For details L

refer To SEL Spec. FIL-2759 B, I B
The pumps eorll be atilined o"[j ~«n The 2venl of o Kels

of cevlant accedent a«fwi/( be automatically Storfed.

ﬁ Conservative ,Q&‘hima‘fe,_ of OP‘CrﬁfrlU"\v‘t{'s\L}:&_& 260 hgurs |

dufing Al plont ﬁqc. (re{.‘f) S N Rt

A Cempacisen of The  Procurement and Design _Sﬁeu‘{/éaﬁ&mﬂ

and Al ‘—enw.f‘enmcﬂf‘Condc‘f’a‘m O.’Lf”\e e Al3c of These |

CPumps 1S Shown,  m Fhe Eavicenmental Qualificafion

 Farumcters ComPMSM foble (n this Tab. { ] S e
Per T€EE - (277- 1980 ,onl Stjnl’&_'car;f’o:';mj ‘rnuhar./lms £i0e fo__
e ﬁ"&[jSQA and Lensgidered for Gama pre rem. The Sv'a/;c/a.fc’._'z_r',‘ﬁ,_,_, '

fouc £eiftria %o be mef for Stynfeant” agngmechanism .
The Pumps’ analysis  Shew that their aging mechanismg
donet meet dho ébove mertiomed criteria and Atnce. are

- mef S9n¢fic wnt for The purpese of an agmy program .

_ Fo(' these fumpy, —(ettaj{. dut ‘(—; 'ﬂ(_ wum:)«s c_/

| Seals and O-Riiys con be the petential  failure due te

¥ .

——




' SARGENT LUNDY

ENGINEERAS

L ',-.,./o C ]/.(v‘

€C.- A/

hr '/j.'J’_ / /W + /'{ /

'S ne CCn /‘,’f'p{ 7

A w : G 7 e .' ”
(t _rjl :lj/fj ¢ ’(/(((t'/l
C ,/a//u/(
oy

F { L ¢ ¢
(€ u""‘_ja".
’

{»cr ?1\(~(1‘,f(;';\fllﬂ;" .

/';o'/{r'a' -(5

v 4 o/ e
ha The O
' ]

: 7/ 1 [en ¢ ‘_,7,"(/"“ (,4(
. J

| ’ -
/zw( A\('(/’(\Mrv( (,/ L‘“{ (1 Ce

’ 4 . W i | g
U is Durametallies I Pe HFPTO

" ’ ’ [ ¥
g VEr ' J:¢ -‘l A TYhu o n "4»";-‘ t 0 € ?/("‘(‘r’_)a(

This Seal f e

} { 7 . - 2 ' .
TJchrical ,r.v" fa Fnad e dated &-3-77 vund In Spee. FIL 2750 R .
pu ] / L v -~

,’;.‘ L /‘/’/ ¢ L . € 4 . A “'(‘{((/: /;

-
The only nen me talli

"JVCJ [Qllllg\j/i‘rl /('.!/'l/zl‘( ‘xr‘/,‘(‘./y,u,/_
Cenversation wrt }'/-"",/ Cheller of DorameTallic (ref 4

,';{::rxa‘.f:, { are




Form GQ - 3.08.1 Rev. 2

Cales. For Calc. No.
SARGENT  LUNDY R s
T 8NGINGES i
i i X[ Safety - Related T]--Imm Safety— Related e of
. | | Propred by Date
[ Project g o llRevewedby ~  |Date

C r#tsers (PBPYITE

Proj. No. _ Equu’ No. Approved by s e IR ll‘; bale, - ,
T T T T T e ene
- o - : : : "!:’;.‘. ;‘:..434"0‘2'}40(;5_3 et

//(gl.er {Cmf{fﬁl’urc re us+anf' ‘ , Can mpera‘fc a{
Cenp. D 1%00'F (reg S'P <9I
s _ L1 b 43“
High Ractiation #sf€5£u/(l'(.(: 15 x 1o ThRady ("*’f f :'5‘,

l

7/ e —A’,ja( rafmg; of Caf(nr ara[n(c‘f'c s Coﬂy)ﬂfff( é
The /’/an‘/ —€nveconment d«u ,” ot “{ua(f,lﬂc_aft‘mﬁ F“Y' }
Trermal and Radiation aJ‘V\j oL - ,,_,,1:
|
-H_f‘_m.'iﬁ . -&f{ecf\/c f\.{ used /er wahr 3«‘:“4&( .Sfu[[n /rus[rq.! l’!g‘Q
L - Geed Sealont fer hitwater of TeoBsi (74§ PBS*O L4
Cefrosen . Ne CerreSwn at /OOAfA’«OH i@o"'c /\C'ﬂ’
| ref- 5, P:340)
| Docsnct Soffen ol any femp. (refS, 7. s‘u)

- —

'Pfcssu'm' ' ! /{ab 64(0‘\ Su“f:S{« lj usco{ -{’e( “*
Scu/mJ Aot wa‘f-cr ~7 fffss.w’ﬂ o Teo P&i J
g (g5, 0, 3%)

ea——

| I\)Oft Tkﬁf aﬂ. a«’lﬁfluojt MNJM f{r ZLGE 327, /7]4/
(af(afer ko n {o/) .ﬁa\ been Skewn . A

b — ' - -— —e— — e —an e T — o SE— . T R - S W— SV - ———— e e e S SR G—




Rev. 2

Form GQ-3.08.1

ETuyLEnE  PRoPY_ENE TERPOLYMER (EPT)

T-'l;.mp{ra‘/ur{ ¢ Kange ~C§°{° 30p°F _ (ff/§ P 4/6)

= PfuLj,fr 3ooJ -/f"f Q'ﬂcay’f Iccollf‘
at mar ‘{cvvr/ ef 250°F. Can.
Stand uple 4ooF - 'arj’,‘a witl,
2rmrenment . (ref.
£ P Uscclcn O- Fw'j_l.{('f Sca‘_'_\_ 1
Fated fo-r 2] 1Za’C (r'f_{éf

[Calcs For | Calc. No.
! SARGENT LUNDY | T
.uouucu.d pm - = S jr—-
Sefety - Related I Non-Safety—Related Page of
R ettt || Preparedby o ___|Date
| Project o I|Reviewedby - fin: (00 9?.‘.-'3 Dg“ g2 !
Proj. No. Equig No. Approved by _ REV: DD° 3L.G4 - o
i e H R A e L | L 5 1S i
pare €' ___ c

——

-~

Vi
S
N
™
~3

L =

@adialion : - 7hreshold ,’Sy '/07' bady (repsd P2z

QH':SI..OQ- - Exc-c/({nf 7/,( NaOH# éor‘:c G.CM‘

Jhm;.[:( . R(CGMMQO\ch of e..,ahr g Sfcam (& (/,,,. Dilute
| - L g ﬂcwh 4‘\” (t(){ (-{cr Jef&,(\ (CC "C.‘\A 5; 4/4)
The ’M&‘fena.l_s r'ahsz ale. m-tch < .3 <

‘“'\Fﬁ The P’mf.\. -"n\llfbflmeﬂ"’ a'\J h(rt( il be. 4
-ex-emPfa{ frem f?J"‘j Q ol (ma{,m ]

-rA'S 4{90 rOHJ(‘ an a.olh’(ualg_ n éf‘éw\ ) ,D / f f—*—«
,‘-ECC 323-1974 . Al (I ( ) |-

— .t

pe—

_at a rande of -To £z 150/4°° & Q‘?,L 5’? 414_“_«

#e)

e




—
¥

Form GQ 308 1 Rev 2

s e JENGINEERS

VIS ACHECS

el b Calc. No. o
SARGENT LUNDY L e e R g = B

— T

S— s
a .‘__iamy- ARelated i INon ~Satfety - Related Page of

Piclmn_ il R | Pnpamjpy_'

e —— - . ———— - — _-— m’.‘ -_— - - ——
ho)!ﬂ = T Reviewed by . D & .. 9
[ProjNo. Equip No_ Approved by %

w.rf‘/:'c,«. that #S Carben tied & Carkon g’f“Pf‘lf"—-

f TOJ( 7/|('f‘ wm The Puml_) "’\J-#\IC 5,’“/ OA&.CML(j’ ,ﬂ‘( GAI |
nenmetallic e ICJQ"‘f';{(C(( are Coarbean gn.P‘,'(:Q ond EP ‘.
EFPT Ethylene Prr)P_-/ [ene Culler wollf, e Zh.rd add:tional
7&\0'\0*‘*"!‘/)[60{ ™ Crcj J("” Kﬂc' 42_7> |

7o 'Jsii{-] T/\é ’a..j.'.j 'Téx(-[:;af(an of “Mc /’““’kt\' bj a;\é/l;ju'g"
We ’Aa‘vf Ao detk at Alese Zive matferiall and sec of ey
Cﬁ'\A w1 Th .‘:.faro{ 0P€fl‘*ol§j 4!\4 aub/(.nf* .e/\\/ll‘ﬂtl«_(l'f’ Q{ '(*‘)on(, ﬂl'},c_.

Hlanti enviconment (Zere- 413 C—) (_F'17>

!

1

t 1
o R — 1N

Ambient Temperature . may. 1S°E for 4o Years s 4]
teater € | | T Mmag. 29¢°F {or tetal operatien
of 2Zeo hvues . I

Kacliatien , s I re? rads CrID>
AJJ:he'nal rodiafion \ :
Juc fo e recirzulatiom (JP(; F/L 27‘;'?6)?- 2-2 )
q fao‘:i/-u( water ( 0217 Fad;/(gur -[orldf. /)oufS of rec I?tq/a‘/u‘r
+.293 rady (TLD) —» ‘."}iij’?;-{ff.,:«-nf as
Covpared 7. 107mly,

Prcc.gure_, s v —0'8 n HyO

,

Jowdiy i 0— 40 fon.

NeTE : T"hc Reljabron reiu'\rrmcnf {cr these f‘““FS as (.J«w:'(\_‘i
th E[£ FSRAR  Ama 30 Sept. 1902 ,Sec.3:3 dees met |
ogree with fhe SqL spee. Fe- 2752 B « TAIS hat been

- Cobrewght  to NSLDS(Sy L) notice (CQQ#OOGI)’QJ{:W« 1hs

|| | dbes not affeet the Status of ewr gualfration .

S u—




Form GQ 3081 Pev. 2

——| |[Coles.for | Calc. No.

SARCENT LUNDY

Rev.
ey :jnnomnuan.l e ——— - e e ——— ey L
LR X Safety- Related 1 | Non—-Satety - Related Page of
| Cliemt e | | Prepared by
Project B N — Reviewed by
Proj. No. Equip No. B Approved by A v
o) ARG T S REE i AN I WA SR SN LI R “.fb i)

From e abole Ona-juq o/ 1 7L« r)cnrﬁ"fol“(_s ur.‘J .

Th e [/un,P ard Seal T4 d termmned Hhat The FU4vps |
;(onof need oany Tf\«:rmal er ka&’mflcﬂ “j"‘j O 1) 0"*'
I/U"H{;/’f’ Itil‘ﬂr an 94‘(1\&:@'2’, M()"!'v‘ (/l" .[”:Ed ?1

Pressure

The Pump.s are Jesiﬁn(ol {cfr 150 Fuy FH‘&&UFC Lr{/ 0
The dexrjn ’s 'W’f«f:c.,{ per Nlanu{q’durc_rs Czrt(}cafg
Q{ Conformance. . E ]
The f/of-/sf}':;ﬂ..urc ef ~©: 9 Lo 00 n w. Cq /.s lﬂ_(»jnl'&conf

as CcN,Dalfv( /fo ﬂ\c c/«t&c?"l PfCLSuf‘t' Lol -

hum:a:ﬁ O N O O I

7“/\¢_ P«MPS c,am,:encnfs are JC.S'QIMA -/"f cadf«er af ZQQ‘F _“
which wmeans all the //orfs are J&o ned fra /\alxer Awwcllg
C_m'\itifém Than The am()‘cnf 2 7 /QH "
. 7ARis destgn has heen 'verq«c»\ and 1he par& fave been
checked fov their jnftd "'B in The. Operating (.m\J fm\ i
by meThed of AnaljSl.S :
ﬂ\us ‘Mt mf s Cmponcn‘}_s wa/l A ﬁb Q/{ecﬁc 647
the .amlmnf (c/lﬁtlf //uMIdlK, of ©— 90{0 R
Thie has alge been Showon n e molergly ﬁndjs;; n 7‘{ i
frevesus paju

R —




Form GQ 3081 Rev. 2

1} |Cales. For Cale. No.
SARGENT LUNDY : -
— 7 10T T 7T Y [l R A P
e ‘\[ Safety-— Related Non-Safety—FRelatcd Pane of
Clieot e || Preparedby ___|Date
Ll | {Reviewedby
Proj. No Equip No Approved by
Q__‘-"'.”_ﬁ‘ | | | | _ paze G2 : I R
A canservative -esfimate of eperation dime Has feen
.dc_f-crma'ncci as '200 hours p/ar)* ‘(l‘{l.. /F{_/ ? (S 1% Iyt LM CBINER DRERF § 1
The number of Cycles ‘in the operotien Tine of 2eo Lou(J‘
will be «nsignificant Ao Comlder for Cyclie aging. |
Hlse , the nommetallic comiponenty of the pumps are Satie
andk u,)c}“ net Lo g._.bjecf.gd e @Pcf‘uﬁb’ﬂﬂl Stre st . =
Operation Time of 2e¢ fousrs was determined m K. J. GQreenss
meMme 1. T-Morsef(,e/a'/(c/ 7-21. I?!Z’ ond J'nc,/u;l(_; y/ X
Pcncdct : fIAf' ‘V(fmu‘u”héls of€ \/NJ SAn'f' 1?)‘?-(:“/0(_&- (0(7(/ 73669)
- : - ._ﬂ_ﬁ-...-‘;
Lubeicant %
|
) felepheme corverSofion. wolth .'\4-"' Slan Samuelcon 0;(' onE
Draersoll - Rand (rel. 3) veryies The fact that The |
pumps are frpdud’ l_ubr\'cofcd « The preduct /_;q‘;a{(r_ |
und herce Flere s e Auciant for 1udq(¢ah'on ;i 1
e e ——— ———
L -
foaci |




Form GQ - 3.08.1 Rev. 2

pumps are deemed
Mucleat  Posser Station’

provec “maintenance and

mett the basie
o3P, Grenerating ot u&k&) .
Tab E The

a/;,o Ives

Lenaviron mMen

, -
Cales_For - Calc. No.
SARGENT  LUNDY T
S— SNGINSER - MU S —— kel ev. ate
Sl e Safety - Related Ho 1~Satety - Related Page of
 Clige¢ | Prepared by Date
L!'_?'“},,-- BRSOt | ; __| | Revieweo by Date
S
Proj. No. Equip No Approved by T To01 @) Date_ .
e — o, . 00 D gl
} Rev:
' v Proj. No43‘”{9 : 38 ¥ "‘
ConcrLustON Page !

Baged on MLe preee cdo'nj Ana lysry /st{t:f'é-d‘fvt;n ,
;u.l{_{,&d for  Byrer /Gu?v‘w*"’i
' of zone A I3 C.
A Qualified Lfe of {o Jears can Le a‘us{“-ffe‘ '.'-f
nwa Jnspectien 3 : :
th aceordance with Vender's recemmend ed manuals (ref-9)
| and ASME, See X/ -Dw. |, Article TP~ ooo (red. 12 ) 4,
rctufrtm~(wf's '.( le CFK So (QA C".f";q .{er‘

carried o

for Bt gualiiation of fomps. it doyaars.

the s

ut

'
e 4

-

[ SO

1
' . . . . : . . - . - ————e —— . —dy
mainlenance ¢ Surveillanee (mprsed |
|
b B
"
O Sl A L
- ot
i




Cales For ET Envlronne\tal Qualif i:ation of lcm No. (W:)-* 06151 -3

. || SARGENT LUNDY |

Ingersoll-Rand's Centrif 1 Pur ﬂ Jate? =
. —:::a.m.......u el __-__ﬂ__rT ugal Pumps,8x2UF | |Rev. 00 [Date2-25-83 |
s ._).(_L..sf'i'!:?_"i‘f?!’._-- | Non—-Safety - Related Page ( 1€ of (1%
. r___ I— T—
| Chent Commonwealth Edison Company  ||Prepared by {,«‘;-llir ._'Jj e ”’lgik— E ) el
Project Byron/Braidwood, Units 1 & 2 ||Reviewedby ? r4390{4?-]4j’ (4-.«&? -
. 3 B
Proj. No [‘]9102/!“’81-4'00611‘“0 No 1,2 CSO1 PA,PB || Approved by ‘Y «d [ e ____._—M-
oo tetetmmtrstnssmmabin e S AL PR & - S = X

ENVIRONMENTAL QUALIFICATION PARAMETERS COMZARISON

Equipment Name: Containment Water Spray Pumpdlanufacturer: Ingersoll-Rand Co.

Location: Aux. Building, Elev. 346' for PA Model (Catalog) No.: 8x23WDF,
& 343" for PB Centiifugal

Function: To pump reactor grade water to the spray nozzles.
(see S&L spec. F/L-2758B and Proposal Techunical Data in Spec.)

= a
PROCURPMENT DESIGN CONTROLLED EHVIRON-F
PARAMETERS SPECIFICATION SPECIFICATION MENT COMDITIONS
t o .
Temperature 290 F 290 F 115 F*
Pressure .
AT i 350 Psig =0.5-0 in H20
Humxdxty
- - 0eS0%
Radiation ’ 7
- - 1x1G Rads
Fluid ry
5§€g$°f grade Reactor grade water Reactor grade water
Voltage
Current
Frequency
Seismic Class fo -
Category 1 Category I v""f_{"m END-'g-a?
Power
Qualified Life
40 years 40 years -
JUm e °
*During operation, ' the water in the p is at 93 - 290 F
%)
o
3]
=
[
(@)
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3.0 DESIGN LOADING CONDITIONS

Seismic - The DBE accelerations used in the static analysis for rigid,
active equipment are as follows: ‘

Horizonta! .25g (in each of two orthogonal directions)

Vertical .8%q
Multiplying these accelerations by the weight of the pump equipment
produces the equivalent static forces for the analysis.
Nozzle - The faulted loadas are listed in Appendix E. These loads
are considerad in the analysis of the casing, foot amd anchor bolting.
Torque -~ The torque created by the rated moter horsepower calculates
to be 21,245 in.-1b.

Steady-State - Design conditions for the pump are:

Pressure: 350 psi
Temperature: 2500F

Transient - The thermal and pressure transients are as follows:

Temperature Differential Cycles Mode

290°F 1 Accident
Pressure Differential Cycles Mode

275 psi 481 Testing & Accident

The analysis considers the combined loading which creates the maximum

stresses and deflections.



g 4.0 SUMMARY OF RESULTS
‘ o 4.1 Natura) Frequency

First Five (5) calculates frequencios

1. 58.4 HZ
2, 58.5
3. 108.7
4. 108.8
5. 110.1

4.2 Structural Integrity (Faulted Condition)

Component
Casing Foot Attachment

Casing Disch. Noz. Attachment

Casing Suct. Noz. Attachment
~Main Flange Bolting

Foot

o~~~
‘.

-7 Foot Weld

Anchor Bolting Tension
Shear

Support Head
Motor Attachment Bolting

4.3 Operability

Description

Rotor/Stator Deflection
(Motor Air Gap)

Impeller/Ring Deflection

Shaft/Cover Deflection at
Mechanical Seal

-~

Calculated, psi

Allowable, psi

1,745
4,708
3,625
16,767
12,229
12,320

10,575
4,137

174
3,043

Calculated

.0003

.001
.0004

23,250
23,250
23,250
37,500

29,830 (:)
29,880

40,000
15,390

18,900
37,500

Allowable
.051 in.

0115
.010



Respo
a)

b)

d)

e)

f)

31200

Attachment B/
Essential Service Weter Butterfiy Valve (1SX027A)}
(PVORT-BOP)

nses to the open sudit items are as follows:
A revised PVORT form is iincluded.

The subject valve was procured under Specification F/L-28.4, This
specification contained detailed information on four vilve sizes
(12, 24, 36 and 48") but not on 16" valves such as 1SX027A, This
valve w*s procureu viz Purchase Order 803068 (attached) which
references Data Sheet D5004, Rev. 1 (attached) and Specification
F/L-2884., This data sheet provides all size specific information
required and with Specification F/L-2884, fully defines the valve
requirements., This method of equipment procurement is a common
procedure and is fully documented and traceable. As a resul!t no
revisicn to the specification is required.

The subject valves are marked with an arrow to indicate the
preferred installation direction. This installation direction is
independent of flow direction; the valve will close against flow in
e.ther diraction. The arrow indicates the preferred direction for
cealing against flow. A field check has been made to verify that in
the installed poasition the valve will seal against flow from the
containment wher used to isolate the containment.

The seismic qualification report for this valve has been received,
reviewed and approved (Jamesbury Corporation Report JCS 82-02, Rev.
2). The valve was qualified by analysis. The Limitorque operator
has begn qualified by test. (Limitorque generic qualification
report).

These valves are included in the Byron preservice and inservice test
program. The valve will be fully stroked every three months and &
position indication test will be performed at refueling outages.
Refer to page 43 of the Byron Preservice/Inservice Test ~ Program
Plan for Valves submitted to the NRC in the November 4, ietter
from T.R. Tramm to H.R. DPenton.

The operating torque of 1180 ft-1bs., as reported in the vendor
report VHA-76-71, wes used ‘o review the valve czzign and was
compared with (he availablz operator torque to verify that the valve
would function as required. The operator terque was obtained from
Liritorque and found to be 1250 ft./1b. (memo of telecon attached)

The valve operator has been environmentally qualified in the generic
Limitorque qualification program. Environmental qualification of
the valve itselft is not required. The u:nly non-metallic parts in
the valve are the valve seat (EPT-Ethylene “ropylene Terpolyner) and
the valve packing (Jchn Crane 187-1). This valve is included in the
inservice testing pragram and containment isolation valve leak rate
testing program. Any degradation of the valve which coula affect

its ability to isolate the containment will be detected by testing
and surveillance.
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PUME AND VALVYE
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I. PLANT INFORMATICN

50-454, S50-455

-4 -
1. Name: Byron/Braidwood Unit No. 162 2.  Docket No.: i B

3. Utility: Commonwealth Edison

4. NSSS: Westinghouse Electric pq PWR [] B4R
'5 A/E: Sargent & Lundy .

[I. GENERAL COMPONENT* INFORMATION
1. Supplier: [] NSSS [ BOP

2. Location: a. Building/Room Auxiliary .
b. Elevation 395'-0 (13-Y)
€. System Essential Service Water

3. Component number on in-house drawings: 1SX027A

4. If component is a [] Pump compliete 11.5.
If component is a [ Valve complete I1.6.

5. General Pumo Data S

a. Pump b. Prime-mover
Name _ : Name
Mfg. Mfq.
Model Model
S/N | S :
Type __ Type

* The component, whether pumo cr valve, is considered to be an assambly
cemposed of the body, internals, prime-mover (or actuator) and funciions)
accessories.



Required NPSH at maximum

flow __'

Available NPSH

Operating Speed

Critical Speed

v * Pump (continued) Prime-mover (continued)
Size Siiz
Weicht heignt
Mounting Mounting
Method " Method
Required 8.4.P. H.P.
Parameter Desion Cperatinc Power reguirements: (incluce
normal, maximum and minimum).
Press Electricaf
Temp N [
" Flow y :
Head Other

If MOTCR 1list:

Duty cycle

Stall current

*Class of insulaticn

List functional accessories:*

Lisi contro! signal inputs:

* Functional accessories are those sub-compunants not suocplied by the
menufacturer that are required to mike the pump assemdly operational,
(e.g., coupling, lubricsting oil system, etc.)




6. General Valve Data

a. Vaive
Name 1SX027A
Mfg. Jamesbury

MOde1 16-8()2() EX. "A"

S/N NC-48856 - 03C

Type Wafersphere .
Sise 3¢

Weight _ 190

Mounting

Method Bolted

Required
Torque 1180 ft,/1bf

Parameter Desicn  Ooerating

b. Actuator (if not an integral

unit)
Neme 1SX027A
Mfg. Limitorque
Model SMB - 00/7.5 H1BC
S/N 264768
Type H1BC
Size SMB-00

Weight 335 Ibs.,

_Mounting

Method  bolted

Torque 1320 ft-1bf,

Power requirements: (include
normal, maximum and minimum).

Press 240 50 Electrical 33 Hp
. Temp 190 189 460 V - 3 phase
Flow * 6,000 6,000 60 Hz

-

Max 2P across valve 100 psi

Class B Insulation

Closing time @ max &P 15 sec

Opening time @ max &P 15 sec

Other: [] Pneumatic [] Hydraulic

Power requirements for functional

accessories, (if any) 120AC

List contrel signal inputs: 4106V breaker feeding 1SXO1PA; 480V breaker -

feeding 1VPOICA and 1VPOICC




List functiora) 2ccessories:* OT2 Control Switch @ 1PMO6J

I11. FUNCTION

e e

1. Briefly describe components normal and safety functions: Normelly

open Tor normal and post accident essential-service-water system (sx) in the

event of a breech of the éssential service watev gystem in containment,

2. The components normal state is: [d Operating (] Standby

3. Safety function:

3. [] Emergency reactor b. [] Containment heat
shutdown removal

¢. .[d Containment isolations d. [] Reactor heat removal

*for brecch of sx system only

e. [] Reactor core cooling f. [] Prevent significant

releace of radio-
active materizl to
LY 1 environment

g. [] Does the cecaponent function to mitigate the consequences

of one cr more of the following events? [l Yes* [] No
If “Yes", identify. *Confirmatory open signal

( LocA (] HELB (3 wsLs

Ba Other Breech of the sx system inside containment

4, Safety requirenants:
[] Intermittent Operation [] Durirg postulated event
[d Centinuous Operation [ Following postulated event

If componant operation is required following an event, give

approx imate length of time component must remain operational.
single operation required immejiately

after accident

(e.q., hours, days, etz.)

* Functional accasseries are those sub-comoonents not supplied by the
manrutacturar that are required to make the valve assemdly operational,
(e.g., limjt switcnes). .







If component is & PUMP, complete 1..7.
If compoonent is & VALVE, complete IV.E.

r 8 Purp operazbility has been demonstrated by: [] Ana]ySiS
(] Test () Comdination

Identify PUMP tests performed:

a. [] Shell hydrostatic b, [] Bearing temperature
(ASME Section [II) _ evaluations

c. [] Seismic loading - d. [] Vidbration levels
e. [] Exploratory vibration f. [] Seal 1eak$ge @.hydro press
(Fundamental frea.__. ) -
g. [J] Aging: [] Thermal h. [] Fiow performance
[] Mechanical Are curves provided [] Yes

. (] %o
1. [J] Pipe reaction end j. [] Others

loads (noczzle 1oads)A'

k. [] Extreme envircnment:

| [] Humidity
[] Chemical

(] Radiation

8. Valve operability has been demonstrated by: [] Analysis
[] Test [J Combination

Identify VALVE tests performed:

“a. [ Shen hydrostatié b. [] Cold cyclic List times:

(ASME Section III) Open
Closed
¢. [J Seismic loading d. [] Hot cyclic List times:
Open
Clesed

*
e. [ Exploratory vidbration f. [J Main seat leakage

(Fundamental frea. ) .
. *Resonant frequency .analytically determined,.



10.

11.

12.

13.

-7- - i -

* -
9 ' [x Aging: [x] Thermal « [J Beck seat leakage
%, ctuator only G Mechani 2|
f. [] Pipe reacticn end - T] Disc hyérostatic

loeding
k. [ Extreme environment “ 1. [] Flcw interruption capability
Actuator PIrTH
ooy (] Humidity
[] Chemical
[ Radiation y

m. [) Flow characteristics n. [ Others Pneumatic test

Are curves provided?

[] Yes - [] No

As a result cf any of the tusts (or 2nalysis), were any
deviations from design requirements icentified? [] Yes [ No
If "Yes", briefiy describe any changes macde in tests {or
analysis) or to the componen. to currect the deviation.

Was the test component precisely identical (2s to model, size,
etc.) to the in-plant component? [] Yes [] No If "No“, is
installed component [] oversized or [] undersized? :

If tyoe test was used to quaiify the component, does the type
test mzet the reguirements of IEEE 323-1¢74, Section 5.7
[ Yes [] No *for motor operator only

Is component orientation sensitive? [] Yes [] Yo fJ Unknown*
If "Yes", does installed crientation coincide with test
orientation? [] Yes [] No !
Is the component mounted in the same manner in-plant as it was
during testing (i.e., welded, same numder and size bolts, etc.)
(3 Yes [] No [] Unknown

*However, installed orientation coincides with test orientation.
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Attachment B6

Responses to PVORT Draft
SER Generic Items
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PORVT Draft SER
Generic Item 1

The status of completion of qualification documentation is as shown
on the attached updated SQRT summary sheets. The status of
completion of equipment installation can be inferred from these
summary sneets. Complete (C) means equipment is in place and
mounted. However, incomplete construction details on individual
pieces of equipment are not tracked by the SQRT summary sheets to
ensure completion.

There are provisions presently incorporated in the construction
process and preoperational test program to identify and track
incomplete construction details (such as temporary pipe supports,
unconnected drain lines, etc.) 1In the construction process,
contractors to Commonwzalth Edison use procedures for installing
equipment that have been reviewed and approved by Commonwealth
Edison. These procedures include QC/QA signoffs to ensure
installation is Complete and in conformance with design drawings.
The contractors' QC department inspects equipment to verify it is
completely and properly installed. This review and inspection
function is periodically audited by the contractors' QA department
and the Commonwealth Edison QA departmer:, also.

In the preoperational test program, all systems are walked down and
inspected by the construction department and the system test
engineer before performing the preoperational test on the system.

If any incompiete installation details are identified during these
walkdowns, a turnover deficiency is written to document the problem
at tihe time of turnover for test, or thereafter. All turnover
deficiencies and test deficiencies for each system are evaluated at
the time the preoperational test results are reviewed and a schedule
is established for resolving all deficiencies.

In addition, all Category 1 piping system: are given an as-built
walkdown for pipin? analysis reconciliation. Any incomplete
installation details with respect to pipe supports or hangers would
be noted at that tine.

Based on the documentation and inspection programs described above,
all Category 1 equipment will be completely installed by fuel load.

KAA/sb/31200b



PYVORT Draft SER
Generic Item 2

Qualification documentation for pump #nd valve operability primarily
consists of QC Documents (Test Reports and Procedures) and Engineering
Documents (Environmental Qualification Repcrts, Seismic and Stress
Reports, Performance Curves, Vendor Calculations). The documentation
required for safety-related pumps and valves includes various material
test reports such as radiographs, liquid penetrant tests and magnetic
particle tests. Documentation which assures pump and -alve operability
may include material test reports, welding reports, hydrostatic and seat
leakage test reports, rotor balancing test reports, performance test
raoorts, seismic and 1E electrical qualification reports. 3Specific
requirements for pumps and valves vary depending on type and required
function.

QC documentation has consistently been reviewed, approved and transferred
to the Byron Site QA Office, however, an actual listing of required
documents was not made until recently. Currently, Master Documentation
Lists are being compilsd for each S&L procurement specification on which
all required QC documents and Engineering Technical Data Documents are
listed for each piece of equipment (by S&L Tag Number). As of (6-01-83,
all lists for safety-related specifications have been transferred to
Byron Station. The lists show which items are on file at the Site QA
Office and items which are still required for submittal by vendors for
review. S&L Monthly Engineering Status Reports on Environmental
Qualification, Seismic and Stress are used to correlate the status of
items on these Master Lists. Engineering Reports (Seismic, Stress and
EQ) are in the process of being transierred to botwn stations. All of the
QC Documentation for the BOP pump and valve audit items has been
transferred to the site. Engineering documents :re on file at S&L.
Verification that all items on file at the site correspord with all items
listed on the Master Documentation List is being performed by the site QA
Department.

To demonstrate the acceptability and completeness of the operability
qualification for the Byron plant, the Westinghouse files were reviewed.
Enclosed is a summary report of this review which identifies the
qualification documentation associated witin each active pump and valve,
It was agreed with the Staff at the 05-13-83 meeting that such a review
and summary report would be adequate to ‘2monstrate completion of the
operability qualification for Byron.
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