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Specification 8031-P-364

pipe diameter of the position shown in Appendix C
and the sensitive axis must be within 15° of the

axis specified in Appendix B. Displacement trans-
ducers and strain gages must be located within one
pipe diameter of the position shown in Appendix C.

5.2 The instrumentation system (Transducers, signal
conditioning equipment and recorders) shall be
capable of providing data within the ranges and
accuracies specified below:

Transducer Frequency Amplitude Span** Resi‘ual

Type Range Range Error _Error
Acceleration* 2 - 150 hz + 30gs % of reading  0.0lg

Change

Pressure* 400 psig a4 " 10 psig
Load* ree ' 0.1% of range
Strain Gage" sooq,umraxn " 20 mstrain
Displacement 2 - 30 hz *** . 0.05 in.

. Dynamic response error only

** Span error for the piezoelectrics applies
only for instrument temperatures below 400°F,.

*** 4+ 2 times expected value (see Appendix E)

$S.3 The data shall be provided on magnetic tape and in
chart form,

5.3.1 The tape recorder speed, gains and chart
scales shall be such that there is no loss
of data within the specified ranges and
accuracies.,

5.3.2 The acceleration test data shall be in a
format suitable for single or double inte-
gration and spectrum analysis.

5.3.3 The pressure test data shall be in a format
suitable for spectrum analysis,

5.4 Instrumentation shall not be removed or disconnec~
ted prior to final system Dynamic Transient Test
Acceptance and/or reconciliation.

5.5 It is anticipated tha* some parameters measured
might not be within the acceptance limits. Should
this situation occur, it shall be up to the Test

Adtn, |
P-115(b) /10 - Rev. 1
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Specification 8031-P-364
Appendix 'A'

DYNAMIC TRANSIENT TEST INSTRUMENTATION
LOCATION AND DESCRIPTION LIST

Nos. of '
System ID, System Location | Instruments
A Main Steam o/cC <hn3g@
B Feedwater 1/C 5
C Feedwater o/C 6
D HPCI Steam Supply 1/C 5
E HPCI Steam Supply o/C ¢kh‘¢‘@ &
R MSRV Discharge 1/c 10
S Feedwater Heater Drain o/C
ciawsg
Total Instruments Outside Containment (O/C) =
Total Instruments Inside Containment (I/C) - 20
Total % 63
14 of the instruments are also used for steady
state vibration testing per 8031-P-363
Adtp, |

P~115(b)/14 Rev. 1
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Specification 8031~-pP-364
Appendix* B

TEST POINT INFORMATION

Location : Outyide Comtaimment
Isometric : SK-M- 1502 Rev.L
Calculation No.: |-o|- 226

MEASUREMENT N
QUANTITY
MEASURED METHOD DATA " REMARKS
REMOTE VISUAL pornt | AXIS
INSTRUMENTATION! | INSPECTION?
Lo d DL.x. A M 64 A EBB-103-HIL
q:. » DL, X.A,IS "1 848 % 08 H@
o ) . . - -
: | - ] e8d
A
|
“tlo '
B~3 Rev. |
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Specification 8031-P-364

Appendix B

TEST POINT INFORMATION

System : A- MAIN sTEAM
Location : Ovteide Cortairmrment

Isometric : SK-M~- 1503

g.Vo N

Calculation No.: |-o/- 226

AN

MEASUREMENT
QUANTITY
MEASURED METHOD DATA - REMARKS
REMOTE VISUAL pornt | AXIS
INSTRUMENTATION! | INSPECTION?
PRESSURE pP.~. A0l PPlOIB - PRESS TAP
PRESS RE pp.— - A.02 PP128B - PRESS. TAP
LCAD DL. Z2.A.09 BI& 2 Egg-104-H!5
.0 54
LOAD PL. 5.A.07 B23 | skewierx )T}“E_'M_H‘o
LOAD Di. 5.A.08 B23  [sew(x-Y)
LOAD L. 2. A.06 Bip z Deleted
LOAD DL.X .A.05 B4o % Peleted
LOAD DL. X.A.02 Baé x peletéed
LOAD OL. Y.A.O! 49 Y peleted
|
LA.LD I B4l skew(sy-2)
Load | B4 ® . | | i }518-\c4-¥4‘:
LoAD DL.S.A-04 B4l sk +2)
l
boo-d DL.y A1 B3 EBB~IDU-HZ
Displ. oD, — . A.Ql - - Mev -4 sTep
o s | valve closure
\ —
Adta, |
B-4  pylotly Rev. |
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Specification 8031-P-364
Appendix B

TEST POINT INFORMATION

System : A~ MAIN STEAM
Location : Ovtvide Conta i nrment
Isometric : SK-M- 1504 Kev. H
Calculation No.: |-ol-226

MEASUREMENT
QUANTITY
MEASURED METHOD DATA : REMARKS
REMOTE VISUAL pornr | AXIS
INSTRUMENTATION! |INSPECTION?
LOAD DL.2.A.\0 P3A z :n-m@
LoAD DL.S. A Change
PS6 &Ou(-l,ﬂj a1 NS
' . e ' } L 4
LOAD bL.S. A2 P56 [sKEw(-x-y
|
|
Adtn, |

B-5 P&5°‘F“’ Rev. |
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Specification 8031-P-364
Appendix B

TEST POINT INFORMATION

System 1+ E- HPCY btearm supply
Location 1 Juted€ Lomta . mmémt
Isometric 1 BR=M= 1556 35 [Rev. N
Calculation No.: Fl-24-5)

MEASUREMENT
QUANTITY
MEASURED NETROD DATA 4 REMARKS
REMOTE VISUAL pornt | AXIS !
INSTRUMENTATION! | INSPECTION?
Lood DL}, E.DI 22 x |eoo-0e-w3g |
Leo-d DL.#.E.0% : e 2z |ez@n-10g-45 |

(Load DL.X.E.03 | 22 X

M"V\ :

ERB-108-H38 ||

b o B8 SN B LI toinon)t
Add .

AJ"\.‘
p- 2 Pﬁ"’a‘; Iy Rev. |
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TEST POINT INFORMATION

Specification 8031-p-364
Appendix B

Chanae b

Location :

Isometric :

DISCHARGE

rttoimrmerT

SK-1- 17194 Reuv. NV
Calculation No.: {-oi- of

MEASUREMENT
QUANTITY _
MEASURED METHOD DATA i e e
REMOTE visvaL _ | pornr | AXIS
INSTRUMENTATION! | INSPECTION?
LOAD DL.S. R.0Of 230 CKEW(E -3 GBC - 1ot~ H166
LOAD DL.S.R.02 335 |sw(-x-2)| GBc-1o1-H159
Wine O..2.R.03 355 z GBC - 101 - H182
LOAD OL. Y. R.04 357 Y GBc —101 - H106
LoAD DL.Y.R.08 365 Y GaBCL—-104- Ha2Z
LOAD DL.S.R.06 372 |scew(sx )| GBC (O~ H179
LOAD DL.Z.R.07 373 GBc - 101 —-HI7€
LoAD DL.S.R. 08 380 |sxew(-x-2) @BC- fof= H&7
LOAD l DL. S.R.09 i 381 .suw(,“.,) GBc - 101~ HEE
i |
LOAD DL.Y. R.10 390 | Y Gec-{o1 - H174
oepLacement| DD.~. R.OI 312 - e lt't ed
pressure | DP.—-R.Ol 340 e Celeted
B~ \3 A % 9 Rev. /



Specification 8031-P-364

Appendix E

STARTUP TRANSIENT TEST INSTRUMENTS FOR

MAIN STEAM LINE B AND BYPASS TO VALVES

Location
Instrument 1 or SK-M- Axis Design Acceptance

Number Data Point No. Dir. Maximum Response Camment.
DL.Y.A.01 BAS 1503 4 - Deleted
DL.X.A.02 B46 1503 X - Deleted
DL.S.A.03 B4l 1503 SKEW(1) + 9300 1b. +50°V skew
DL.S.A.04 B4l 1503 SKEW(2) +11100 1b. +40°V skew
DL.X.A.05 B40 1503 X - Deleted
DL.Z.A.06 B30 1503 Z - Deleted
DL.S.A.07 B23 1503 SKEW(1) + 5500 1b. +28.82°V skew
DL.S.A.08 B23 1503 SKEW(2) + 5500 1b. ~28.82°V skew
DL.Z.A.09 B18 1503 z +60000 1b.
DL.Z.A.10 P3A 1504 2 +26300 1b.
DL.S.A.ll P56 1504 SKEW(1) + 6000 1b. +25.54°V skew
DL.S.A.12 P56 1504 SKEW( 2) + 6000 1b, =~25.54°V skew
DL.Y.A.13 B33 1503 + 2300 1b.
@ﬁ\,ﬁ "ng% + 110000 1bSTotal

DP.-.A.01 PP101B 1503
DP.-.A.02 PP138B 1503
DP.-.A.03 PP10IA 1502
DP.~-.A.04 PP101C 1500
DP.-.A.05 PP101D 1501
DD.-.A.01 MSV-4 1503

Notes: 1. See

2. Dympermic pressvre Gramoiemt ot for tesr
Geceptance . Measurimae device
oholl Pave co ecity hOoOps:
£V il eca. le

Adew. |
Rev., 1

P-115(b)/14




Specification 8031-P-364
Appendix E

STARTUP TRANSIENT TEST INSTRUMENTS FOR
HPCI STEAM SUPPLY PIPING, OUTSIDE OCONTAINMENT

Location

Instrument ! or SK~-M- Axis Design Ar::copl:ance2 .3

Data Point  No. Dir. Maximum Response Camment 4

%2 1.5 Kips Total Snubber
: 1.5 Kips Add  Snubber
VA X.E.02 47 1556A X 2.83 in/sec.
VA X.E.03 754 1556a X 2.83 in/sec.
VA X.E.O1 16 1556A X 2.83 in/sec. Valve operator
NOTES: 1. See Appendix ‘B’
2. No dynamic analysis performed for this system. Small (1.5 kip) °
loads representative of small expected response
3. Peak velocity; obtained fram velocity time-history to be derived
fram accelerameter test records.
4. Accelerameters are also used for steady state vibration

P-115(b)/14

testing per 8031-p-363.
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Specification 8031-P-364
Appendix E

STARTUP TRANSIENT TEST INSTRUMENTS DATA
FOR MSRV DISCHARGE LINE J

Location
Instrment 1 or Sk-M- Axis  Design Acceptance
Number Data Point No. Dir. Maximum Response Camment.
DL.S.R.01 330 1794 SKEW + 630041b, 6800
c.kavss'.

DL.S.R.02 335 1794 SKEW + 536 1b. 6100

DL.Z.R.03 355 1794 2 + 636 1b. 5500

DL.Y.R.04 357 1794 Y + 568 1b. 8700 J

DL.Y.R.05 365 1794 Y +2440R 1b, 21300

DL.S.R.06 372 1794 SKEW +12668-1b. 18200

DL.2.R.07 373 1794 2z & 486&%1b. 4200

DL.S.R.08 380 1794 SKEW + 540& 1b. 5700

DL.S.R.09 381 794 SKEW + 6800 1b.

DL.Y.R.10 390 1794 Y + 796 1b. 6500

DD.-.R.01 312 1794 AXIAL - Deleted

DP.-.R.01 340 1794 None - Deleted

NOTE: 1. See Appendix 'B'

Adm,|

P-115(b) /14 E-6 Rev. 1
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Specification 8031-P-364

)?pondix E
STARTUP TRANSIENT TEST INSTRUMENTS DATA
FOR FEEDWATER HEATER DRAIN
Instrument 1 mo?m SKk-M-  Axis  Design Acceptance
Number Data Point No. Dir. Max imum Response Comment
DD.X.S.01 258 332 x /304 wuc\ Note 2
DD.Y.S.03 758 332 Y 3.0 && in/sec r
DD.Z.S.04 75E 332 z 3.06+8-in/sec y
DD.Y.S.05 90E 332 Y 3.0 6+& in/sec o
0S.-.5.01 181 ¥ - + 40040 oy
DS.-.5.02 TS1 372 - +200ue
DS.-.5.03 TS1 332 - +200u;¢
DS.-.S.04 TS1 332 - + 140pme
DS.-.S.05 TS2 332 - + 400 €
DS.-.5.06 TS2 332 - + 200,.‘
DS.-.5.07 TS2 332 - + 200me e
DS.-.S.08 TS2 332 B +200me
DS.-.5.09 TS2 332 - + 200me
DS.-.S.10 TS1 332 - + l40me
NOTES: 1. See Appendix 'B’
2. Peak velocity; obtained fram velocity time-history
to be derived fram displacement transducers test
records,
Adtn,\
P-115(b) /14 E-T7 Rev. 1
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1.0 CBJECTIVES/SCOPE

l.1

1.2

Specification 8031-P-364

The objective of the test is to verify that the
piping listed in Section 1.2 is adequately designed
and restrained to withstand the transient loading
condition listed.

Test Scope and Transient Loading Condition

1.2.1 Those BOP (Balance of Plant) systems within
the scope of testing are listed below with
their corresponding transient loading. Only
those portions of the system identified in
the Stress Isometric Drawings in Appendix
C and in the scoping P&ID's in Appendix D
are within the testing scope.

l1.2.1.1

1.2.1.2

1.2.1.3

1.2.1.4

1.2.1.5

2.0 ACCEPTANCE CRITERIA

2.1

P-115(b) /10

The acceptance

Main Steam (MS) - Main Turbine Stop/
Control Valves Closure

Main Steam Relief Valve Discharge
(MSRVD) - Main Steam Relief Valve
Actuation

High Pressure Coolant Injection
(HPCI) - High Pressure Coolant
Injection Turbine Stnp Valve Closure

Feedwater (FW) - Reactor Feed Pump
Trip/Coastdown

Feedwater Heater Drain-Dump and
Drain Valve Actuation

criteria are that

a. The maximum measured loads, displacements,

velocities

and strains are less than or

equal to the values listed in Appendix E and

b. A post-transient walkdown of the piping shown
in Appendix C and associated branch lines up to
the first anchor, shows no signs of excessive
piping response (such as damaged insulati-sn,
markings on piping, structural or hanger steel,
or walls, damaged pipe supports, etc.)

-1=- Rev., 1
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2.2

Specification 8031-P-364

Piping systems exceeding the acceptance criteria
listed in Appendix E shall be designated as test
exceptions in the test results and will require a
detailed evaluation by Project Engineering.

3.0 PRECAUTIONS AND NOTES

3.1

3.2

P-115(b) /10

The main steam Main Stop/Control valves closure
dynamic transient test should be performed at
test conditions that correspond to 20%-25%,
60-80% and at 95-100% power.

3.1.1 The transient loading condition shall be
initiated by

a. A generator load rejection at 20-25%
power, where the Control Valves closure
initiate the transient.

b. A turbine trip at 60-80% power, where
the Stop Valves closure initiate the
transient.

C. A generator load rejection at 95-100%
power, where the Contrcl Valves closure
initiate the transient.

3.1.2 1In this test, the instrumentation shall
be monitored for conformance to the
acceptance criteria of Appendix E. The
accelerometers for main steam line B
which are used for steady state vibration
testing (8031-P-363) shall be monitored
for information only.

The Feedwater System Reactor Feed Pump Trip/Coast-
down Dynamic Transient Test shall be performed in

the following operating conditions; Pumps A only,

B only and C only.

3.2.1 The transient loading conditions can be
initiated in any manner resulting in the
specified reactor feed pump trips (at
normal pump flowrate). The testing may be
performed in conjunction with other
scheduled testing resulting in the desired
pump trips.

The High Pressure Coolant Injection Dynamic
Transient Test can be performed at any time
resulting in a HPCI turbine trip at normal HPCI
steam supply flow.

-2~ Rev. 1
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Specification 8031-P-364

3.4 The Main Steam Relief Valve Dynamic Transient
Test shall be performed at normal operating main
steam temperatures and pressures and at normal
suppression pool water level.

3.4.1 During testing, the relief valve being
actuated must open at least 90% and must |&
remain open long enough to reach steady
state discharge (at least 10 seconds).

3.5 The feedwater heater drain transient test shall
be conducted at 45-55% and 96-104% power.

3.5.1 With the feedwater heater string "A" in normal
operation, the opening and closing seguence of
the feedwater heater drain and dump vaives
between the third and fourth point heaters
shall be as described below so that a dynamic
transient loading will be generated on the
associated drain and dump piping.

a. Rapidly close the drain valve and open the ZCS
dump valve.

b. Close the dump valve and reopen the drain
valve.

The Test Data shall include at least 20 seconds
of piping strain and displacement recordings
during the transients,

3.6 Load sensors on pipe restraints shall measure and
record the dynamic load only. The static load shall
not be included in the data,

3.7 Transient data recorded shall continue for at least
20 seconds after initiation of the transient load-
ing condition.

3.8 Any transient data recorded which exceed the accep-
tance criteria in Appendix E shall be documented in
the test procedure and shall be reconciled in accordance AB
with plant administrative procedures.

3.9 The isometrics provided in Appendix C are used to
show instrument locations and pipe routing only.

P-115(b) /10 -3 Rev. 1



4.0

5.0

Specification 8031-P-364

Other sources must be consulted for pipe support
location, types, piping operating conditions,
layout dimensions etc.

3.10 The test engineer

a. shall be qualified to make a visual deter-
mination of the dynamic transient response
of the piping system based on the test results,

b. must be familiar with the piping stress
analysis from a static and dynamic response
point of view,

¢. must be familiar with the operation of the
system being tested, or similar systems,
and understand any unique operational
characteristics of the system being tested,

d. must be familiar with the instrumentation
and acceptance criteria for the test being
performed,

e. must be familiar with the applicable technical
procedures and specifications.

It is acceptable that a team of personnel with
the above qualifications perform the testing.

Project Engineering shall designate those individuals
qualified to perform visual examination.

PREREQUISITES

4.1 Construction of the piping system, including
insulation, penetration sealing etc. must be
complete and all pipe supports installed,
inspected and adjusted per Reference 6.4.

4.2 The test equipment listed in 3Section 5.0 shall
be calibrated within the specified ranges and
accuracies.

INSTRUMENTATION

5.1 The location, types and directions of the instru-
mentation transducers are shown in Appendices B
and C. Accelerometers must be located within one

P-115(b) /10 -4~ Rev.
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5.2

5.3

Specification 8031-P-364

pipe diameter of the position shown in Appendix C
and the sensitive axis must be within 15° of the

axis specified in Appendix B. Displacement trans-
ducers and strain gages must be located within one
pipe diameter of the position shown in Appendix C.

The instrumentation system (Transducers, signal
conditioning equipment and recorders) shall be
capable of providing data within the ranges and
accuracies specified below:

Transducer Frequency Amplitude Span** Residual

Type Range Range Error _Error _
Acceleration* 2 - 150 hz +30ds 5% of reading  0.0lg
Pressure* 2 -1000 hz 400 psig . 10 psig
Load* 2 - 500 hz *** " 0.1% of range &
Strain Gage* 2 - 200 hz 5000 /wttain n 20 mstrain
Displacement 2 - 30 hz *** . 0.05 in,

» Dynamic response error only

** Span error for the piezoelectrics applies
only for instrument temperatures below 400°F,

*** + 2 times expected value (see Appendix E)

The data shall be provided on magnetic tape and in
chart form,

5.3.1 The tape recorder speed, gains and chart
ecales shall be such that there is no loss
of data within the specified ranges and
accuracies,

5.3.2 The acceleration test data shall be in a
format suitable for single or double inte~-
gration and spectrum analysis.

5.3.3 The pressure test data shall be in a format
suitable for spectrum analysis.

Instrumentation shall not be removed or disconnec-
ted prior to final system Dynamic Transient Test
Acceptance and/or reconciliation.

It is anticipated that some parameters measured

might not be within the acceptance limits. Should
this situation occur, it shall be up to the Test

-5- Rev, 1



Specification 8031-P-364

Director, after consultation with the cognizant
Test Engineer whether or not to continue the
testing or proceed to further testing until the
test parameters levels are reconciled. Project
Engineering shall be informed immediately of any
test results that exceed the acceptance criteria.

All original charts and tapes shall be properly
identified, dated and signed by the Test Director
and stored in accordance with Plant Administrative
Procedures.

A copy of each chart shall be provided to Project
Engineering for information and action as necessary.

The instrument installation shall not affect the
operation or integrity of the piping within the
test scope or adjacent piping and equipment.

Prior to testing, a system walkdown shall be conduc-
ted to verify that the instrument installation is
in conformance with this specification.

6.0 REFERENCES

6.1

P-115(b) /10

ASME Boiler and Pressure Vessel Code, Division 1,
Section III, 1971 issue with all addenda issued
through winter 1972,

ANSI Power Piping, Code B31.1, 1973.

Piping Class Sheets, Summary Sheets and Standards
8031-7-300.

Technical Specification for Installation, Inspec-
tion and Documentation of Pipe Supports, Hangers
and Restraints, 8031-P-319,

Final Safety Analysis Report Chapter 3, Section
3.9 and Chapter 14,

Stress Isometrics (Included in Appendix C).

Piping and Instrument Diagrams (Included in
Appendix D).

-6- Rev.}
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APPENDIX A

Instrumentation
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Cpecification 8031-P-364
Appendix 'A'

DYNAMIC TRANSIENT TEST INSTRUMENTATION
LOCATION AND DESCRIPTION LIST

Nos. of |
System ID. System Location Instruments |
A Main Steam o/C 15
B Feedwater I/C g
C Feedwater o/C 6
D HPCI Steam Supply I/C 5
E HPCI Steam Supply o/C s Zt>
R MSRV Discharge 1/C 10
S Feedwater Heater Drain o/C 14

Total Instruments Outside Containment (O/C) = 40
Total Instruments Inside Containment (I/C) = 20
Total = 60

14 of the instruments are also used for steady
state vibration testing per 8031-P-363

P-115(b) /14 A-1 Rev. 1
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APPENDIX B

Test Point Information
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Specification 8031-P-364
Appendix B

TEST POINT INFORMATION

System : A - MAIN STeAm
Location : dute/de Combaimment
Isometric : SK-M- 1500 Rey. M
Calculation No.: |- 0l- 226

MEASUREMENT

| QUANTITY

. | REMARKS

MEASURED ] DATA i

REMOTE VISUAL POINT
INSTRUMENTATIONL | INSPECTION?

|
PRESSURE | DP.~-- A.04 PPloIC PRESS. TAP




TEST POINT INFORMATION

- -

Specification 8031-P-364
Appendix B

System : A- MAIN STEAM
Location : Oute.de Cerrbeitrment

Isometric

: SK=-M=- I50]

Reyv. L

Calculation No.: \|\-0ol- 226

MEASUREMENT
QUANTITY
MEASURED METHOD DATA ; REMARKS
REMOTE VISUAL pornrt | AXIS
INSTRUMENTATION! | INSPECTION?
PRESSURE DP.—. A.05 PPloID — PRESS, TAP
B- 2 Rev. |



Specification 8031-pP-364
Appendix B

TEST POCINT INFORMATION

System : A - MAIN STEAM
Location : Outside Corbteimment
Isometric : SK-M- !502 Rev.L
Calculation No.: \-o|- 226

MEASUREMENT
QUANTITY
MEASURED METHOD DATA 5 REMARKS
REMOTE VISUAL pornt | AXIS
INSTRUMENTATION! | INSPECTION?
PRESSURE | DP. —. A.03 PPlol A e PRESS, TAP
Lo d DL.X.A, Y4 &4 A EBRB-103-HIb

B-3 Rev., |



System :

Specification 8031-P-364

Appendix B

TEST POINT INFORMATION

A- MAIN STEAM

Location : Ovtode Corrtairiment

Isometric : SK-M- 1503

R.Vn N

Calculation No.: |-o|- 226

A\

MEASUREMENT
QUANTITY
MEASURED METHOD DATA , REMARKS
REMOTE VISUAL pornt | AXIS
INSTRUMENTATION! | INSPECTION?

PRESSURE pP.—. A.ol PFPlOIB - PRESS. TAP
PRESSURE pp.—:+ A.C2 PPI38B - PRESS TAP
LLOAD DL. Z2.A.09 Bi1& 2 gEgp-104-H!5
LOAD PL. S.A.07 B23 suw(wg'\')} S i< Hio
LOAD DL. $.A.08 B23 |skew(rx-Y)

LOAD DL. 2.A.06 B3o z Deleted
LOAD DL.X .A .05 B4o % Deleted
LOAD DL. X.A.02 B4c X peletéd
LOAD L. Y.A.o0f B49 Y peleted

i
A0 v B4 skew(sY=2)

LoAD | DL.S 3 ; i Y }Eae-\oq'—“‘z
LOAD DL.S.A-04 | B4 S8

Lood DL.Y A.I B33 y EBRB~-ID4-HR

|
B- 4

Rev. |



System :

Specification 8031-P-364
Appendix B

TEST POINT INFORMATION

A~ MAIN STEAM

Location : Ouvtyide Contaimnrment

Isometric :

SK-M- 1504 FKev. H

Calculation No.: |-0l-226

| 4

MEASUREMENT
QUANTITY
MEASURED METHOD DATA ; REMARKS
REMOTE VISUAL pornt | AXIS
INSTRUMENTATION! | INSPECTTON?
LOAD DL.Z.A.\0 P3A F EBB-107- Eg
DL. 5. A . Il
LoAD S P56 |sxew(-x1Y) }ess- 07— HE
LoaD | DL.5.A-12 Pse  [sKenr-y)

Rev. |



Specification 8031-P-364
Appendix B

TEST POINT INFORMATION

System : B - FEEDWATER
Location : Ime/de Comtamment
Isometric : SK-M- 1652 PRey, J

Calculation No.: {-12-01

| MEASUREMENT
| QUANTITY

MEASURED

METHOD

REMOTE VISUAL
INSTRUMENTATION] | INSPECTION

ACCELEQA‘ _"q VA'X'EOH ‘”a—s VA’..BO[

|
|
|
|

| ACCELERATION VA. X.B.05 p DLA=-I107-HZR .
@ : Wo.e VAX.B.OR

,AC.CELEEAT\ON | VA.X.B.02 | Wo-o VA.X.B.O3

|
|
EACCE LERATION

VA.Z. B. O | o | Woe VA.2,B.O5

|
!Ac_c LERATION VA.Y.B.O03 Wo. o VALY, 13.0M4
|

|

| |

|
A

Accelerometers are alse veed +or steady stete
vibre-tiom testimg per GO03)-P-363.,

2,

B~ 6




Specification 8031-P-364
Appendix B

TEST POINT INFORMATION

System : C - FEEDWATER

Location : Juts.de Comtaimrment
Isometric : SK-M-1554 FKeuv. M
Calculation No.: P|-15-5])

{
i MEASUREMENT
i

QUANTITY
MEASURED METHOD REMARKS

REMOTE VISUAL 2
INSTRUMENTATION! | INSPECTION®

ACCELERATIN VA.Z.C.03 VALVE CPERATOR

(Mo-102A)

i
|
i
|
|
Accelcr‘c'r"-»etcr‘b wre o 1650 veed +For 4 e dy r-,t’o-—f—'ﬁ
vibre.tiom td‘vt'"hcf Fef' 807 ) - P- 3&3.

|
|
|

B~-7




Specification 8031-P-364
Appendix B

TEST POINT INFORMATION

System : C — FEEDWATER
Location : Outéed e Cortbaimment

Isometric :

SK-M- {565 Rev.F

Calculation No.: P/-15%6)

MEASUREMENT
| QUANTITY

MEASURED METHOD DATA , REMARKS

REMOTE VISUAL pornt | AXIS
INSTRUMENTATION! | INSPECTION?
ACCELERATION|] VA, X,C.0f 13 % VALVE OPERATOR
(Mo-iFo328)
ACLELERATION | VA, 2.L£.02
15 z

Recelerometers are cloe veed *or stecdy state
vibration testimg per 30%|-P-363,

B-8

Rev. |




Specification 8031-pP-364
Appendix B

TEST POINT INFORMATION

System : ¢ - FEEDWATER
Location : 0UTSDE CONTAINMENT
Isometric : SK-M- NONE. See vermdeor print 8031-Mb-10-/308¢

Calculation No.: NeNE

MEASUREMENT
QUANTITY

MEASURED METHEOD

REMOTE VISUAL
INSTRUMENTATION! | INSPECTION?

REMARKS

PRESSURE OP, —.C.0I

PPUBA PRESSURE TAPZ ON
PMENT NOZZLE
PRESSURE pP.—+C.02 PPILE B FEQUIPM
g{‘F&ELwATEk HEATeR
PRESSURE DP. —.C,03 PPIBC U parp M-¢ )




Specification 8031-r-364
Appendix B

TEST POINT INFORMATION

System : D~ WPCL Steo.rm Supply
Location : Imoide LombeimmentT
Isometric : SK-M- (592 [Rev. L
Calculaition No.: 4-o1- 03

MEASUREMENT
QUANTITY
' MEASURED METHOD DATA : REMARKS
REMOTE VISUAL pornr | AXIS
INSTRUMENTATION! | INSPECTION?Z
LOAD LL.S.D. 01 217  skew(x-2)] DBA-106-He
LOAD DL .Y.D<02 3lée Y DBA-106-HI10
ACCELERATION| VA. % D, 0| 200E X ELBoW END
ACCELERATION | VA . x. D.02 212 x
ACCELERATION| VA. Y.D.O3 400 ¥ VALVE OPERATOR
i

Accelerome tevs are olog veed Lor steady stote
vibratlien ‘Ce;t—iﬁy Per 80%1-P-363%,

B-10 Rev. |



TEST POINT INFORMATION

System : E - HPCL St ecam 5:,,—7{7'y
Location : duts.de Caf-ztc.}ﬁment'
Isometric : SK-M- I556A Rev.P

Calculation No.: P|-10-72

MEASUREMENT

QUANTITY
MEASURED METHOD DATA | REMARKS

REMOTE VISUAL POINT
INSTRUMENTATIONI NSPECTION?

|
|

'ACCELEQATION Wa.o VAX.E.O|

l -~
|ACCELERAT|ON = We.o VA L. E.OA

ACLELERATION ’ VALVE OPERATOR
Wo.e VA.A.E.O3

|
!

Acceleromet €rs core o-loo veed for stecdy stete
vibration teetwﬁy per 8031-P-363,

B~ I




Specification 8031-pP-364
Appendix B

TEST POINT INFORMATION

System : E- HPLT Stecrm sSupply
Location : Jutvd€ Lomba , nment
Isometric : 8K-M- 1556 3 leu. N
Calculation No.: |- 24-5|

MEASUREME\'T
QUANTITY
MEASURED METHOD DATA 4 REMARKS
REMOTE VISUAL pornr | AXIS
INSTRUMENTATION! | INSPECTION?
Loo-d PLx. E.OI o 4 X EBC-108-H3g
Leoa-d DL.2.E.02 , ™S 2 EBRB-I0G-H5

B | 2 Rev. |




Specification 8031-P-3€4
Appendix B

TEST POINT INFORMATION

System : R — MSRV DISCHARGE
Location : Outoid e Certto-imrmerT

Isometric :

Sk-M- 1794 Reuv. NV

Calculation No.: {-o1- of

MEASUREMENT
QUANTITY
MEASURED e DATA ; REMARKS
REMOTE VISUAL pornt | AXIS
INSTRUMENTATION! | INSPECTION?
LoAD OL.S. R.0f 330 [skewGuovd GBc - 1ot~ H1GG
L0AD DL.S.R.02 335 [skew(-x-2)| GBC-1o1-H159
LOAD DL. 2. R.03 355 z GBC - 1ot - H182
LOAD OL. Y. R.04 357 Y GBc - 101 = H106
LoAD DL.Y.R.05 365 Y GBC-104- HA2
LOAD DL.5.R.06 372 |skew(sx,s1)| GBC-{0 1= H179
LOAD DL.Z.R.07 373 Z GBe -101 -HI78
LoAD DL.5.R. 08 380 |sxewix-2)| @Bc-fof-HE7
l
LoAD | DL.5.R.09 | | 38 ‘sxe(x-z) GBC-fof- HEE
|
LoAD | DL.Y.R.10 390 | Y Gec-fo1 - H174
oepLcsment| DD.—. R.OI 312 - Delet eq
PressuRe | DP,—-R.Ol 340 yi*: Peleted
1
B-13 A Rev. |



System :

Specification 803)-F-364
Appendix B

TEST POINT INFORMATION

Location : Oytede Lombeimment
Isometric : SK-M- 33 Rev. H

$- Feedweter Heotter Dreuin

A

Calculation No.: |=jU-202
MEASUREMENT
QUANTITY
MEASURED NETROD DATA REMARKS
REMOTE VISUAL pornr | AX1s3
INSTRUMENTATION! | INSPECTION?
Displacemerty PD.%.5. 0 | A5B X
DD.X.5.02 90E X PDeleted
D0.Y.6.03 7508 Ve
v DD.2.5.04 75E z
Strees Ds.—.5.01 TSI -
D6.-, 5.02 TS/ ki
D% ~-.5.03 TSI 0
Ds.—-.5.04 TSI jod
DS.—. 5.05 T42 g
D5.—-.%5.0b Ts2 -
D§.~-.6.07 T52 -
| Ds.—.5.98 Tz |-
¥ | DS.-.5.09 S
Displecerment] DPD.Y. 5.05 GoE | Y
Stres s D%.- 6,10 T5) -
B- 1Y & Rev. |
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Appendix B

TEST POINT INFORMATION

System : §- Feed water Hecter Drein
Location : Quts/de Lomtainment

Isometric : SK-M~ B3IR Rev, H Teovt Sectiorm | (TS1) &
Calculation No.: = l4- 202

- X i
-2 (North) l
+y

]
S?is §7.5¢

B Gl T gy
@ E:[] $AL54) 51
(j' | S H$3)

e———

ss,s:' 55, $6
A YN

Sectiom A-A

wwn
LW

TOP Vi‘w
§1 SA
45° 55(57)

ys° Se(58)

T R
1 AL AT Tt

53 Sy

S'de View

B- 15 & Rev. |
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Appendix B

TEST POINT INFORMATION

System : 5- Feedwoater Heater Draim
Location : Qutede Lomnte-inmen™

Isometric : SK~M- DDA Rev. H Teot Sectiomn | (T51) I&
Calculation No.: /=4 =207

D.‘:.*'.S.Ol-Lor-v?itquno.J go-ges Slond $dareto be '&

cormected \pm oo ho It bm'dae C,On-ﬁ.‘gura'l:'wh o5
phhowrm pbelow

Sl

Ps.-.5.08 -Cilrcumteremtial ‘?rcvye, SA /'sto be lA
cormected cub el s imgleactive e

p5-$.03= Circomterentiol gege Syisto be 1\
commected eo on simglecetive geang o

-
v

P5.-5.04 - S hear Feoges S5 o.md 9C are to
be commected m o hall by, d o e
cCom \Li%ur‘cv‘t'u‘On o blmownrm below

§5 (97) &

O

—

B- 16 & Rev.
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Specification 8031-P-36Y%
Appendix B

T POINT INFORMATION

System : S- Feedwoter Heoter Dro.in

location : Juteide Comtollimmemt

Isometric : 8K-M- 332 Reu. H Teot Sectiom | (TS1)
Calculation No.: | ~-IY4Y-20%

P.-.%. 10 - 9 eer go-ges 7 ormd S areteo be
cahneated ) I O Ho..HL bm‘da-e ()
ohownrm tor Do, -.6,04

——— -




Specification B031~-P-364
Appendix B

TEST POINT INFORMATION

System : S- Foeduwater Heeter Droim
Location : Ot /de Contaimment

Isometric : SK-M- D3R Rev. H Teqt Sectiom A (Tsl) I&
Calculation No.: ) - 4 =202

>y +y
’ ‘Z(Nﬁfth) +*J

A
515.51:l $15,5/6

%ﬁ
ﬂsomsm e 59 5

SA(s1)) 9 s

S i I s

Sl‘;'s—;‘l.J 513,614
A

Sectiom A-A
5;d¢. V‘ev

Sl s

e ———

qsz/)\ 515 (513) )

©—
45° 516 (514) ﬁ

e T

% 6D

Top View

B~ Qg & Rev. |
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Specification 8031-P-364
Appendix B

TEST POINT INFORMATION

System : 5- Feedwoater Heoter Dro.ir
Location : Out s de Comte-‘mmermt

Isometric : SK-M- 332 Test Sectiom A (TSR)
Calculation No.: |~ /Y- 202

DQ.‘.S.OS‘Lonca—itudC ra everes SYamd S/ are to A

be corpected 'm ov hold bn.‘dg—e
cor'rc.'e—uro—to'oh Idemtice-| tothat veed
tor D5.-.6.01 or po.ge B-lb

DS.=.5.0b" Circurmterenticl Fe-ge SIO /steo be
commected o.6 e 9.‘nc&,/¢. cctive grege.

0S.~.6.07-Circvmteremtial Gege SI2 /steobe
Lommected aue oo ‘an‘ne—/e active Sre-gr €,

DS, = 5.08~ Sheor qa»a—-f—b S13and 5/4 cre te be
commected im oo halg bridqe
cornticoroatiom iderntice./ tothket
veed ¥or Ds.-. 5.04 oM Pog < B-l4

Ps.=.6.09~ Shecr Fepes SISemd Slbare to be
commected im o halg bridqe
co:—»#ib«urc.to'on idemticec |l to tloa+t

veed #—or PS.-.%.04 o~ [?emg < B-lb

»- 19 A Rev. |
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Appendix 'B'

TEST POINT INFORMATION

NOTES:

- oyllee

(i) DL = Dynamic Load Transducer (Strainsert
load sensing clevis pins)

VA = Vibration Accelerometer
DP = Dynamic Pressure Transducer
DD = Dynamic Displacement Transducer
DS = Dynamic Stress (Strain Gauge)
(ii) Sensitive Axis
(iii) System Identification
(iv) Instrument No.
2. Visual inspection not required
3. X = East

Y = Up
Z = South

P-115(b)/14 B=20 Z:> Rev 1
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APPENDIX C
Stress

Isometrics
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Appendix C

LIST OF STRESS ISOMETRICS:
Drawing No. Revision
SK-M-298 J
SK-M-299A R
SK~M-299B R
SK-M-332 H
SK-M-383 E
SK-M-384 E
SK~-M-385 F
SK-M-1500 M
SK~M~-1501 L
SK-M-1502 L &
SK-M-1503 N
SK-M-1504 H
SK-M-1552 J
SK-M-1553 G
SK-M-1554 M
SK-M-1555 F
SK-M-1556A P
SK-M-~1556B N
SK-M-1592 L
SK~-M-1794 N
8031-M-4-10-13BC -

P-115(b) /14 C=1 Rev. 1
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Specification 8031~-P~364

APPENDIX D

Scoping P&ID's
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Specification 8031-P-364

Appendix D
LIST OF SCOPING P&ID's:
P&ID's No. Title
M=01 Main Steam
M-04 Vents and Drains Heataers

3, 4, 5 and 6

M-06 Feedwater

M-41 Nuclear Boiler

M-55 High Pressure Coolant Injection
M-56 HPCI Pump Turbine

P-115(b) /10 D-1 Rev, 0
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Specification 8031-P-364

Appendix E

STARTUP TRANSIENT TEST INSTRUMENTS FOR

MAIN STEAM LINE B AND BYPASS TO VALVES

Location
Instrument ! or SK~M- Axis Design Acceptance

Number Data Point No. Dir. Maximum Response Camment

DL.Y.A.01 B49 1503 Y - Deleted
DL.X.A.02 B46 1503 X - Deleted
DL.S.A.03 B4l 1503 SKEW(1) + 9300 1b. +50°V skew
DL.S.A.04 B4l 1503 SKEW(2) +11100 1b, +40°V skew
DL.X.A.05 B40 1503 X - Deleted
DL.2.A.06 B30 1503 z - Deleted
DL.S.A.07 B23 1503 SKEW(1) + 5500 1b. +28.82°V skew
DL.S.A.08 B23 1503 SKEW(2) + 5500 1b. ~28.82°V skew
DL.2.A.09 B18 1503 z +60000 1b.
DL.Z.A.10 P3A 1504 z +26300 1b,
DL.S.A.11 P56 1504 SKEW(1) + 6000 1b. +25.54°V skew
DL.S.A.12 P56 1504 SKEW( 2) + 6000 1b., -25.54°V skew
DL.Y.A.13 B33 1503 Y + 2300 1b,
DL.X.A.l4 $43 1503 X + 110000 1b.
DP.-.A.01 PP101B 1503 NONE + 140 psi
DP.-.A.02 PP138B 1503 NONE + 140 psi
DP.-.A.03 PP101A 1502 NONE + 140 psi
DP.-.A.04 PP101C 1500 NONE + 140 psi
DP.-.A.05 PP101D 1501 NONE + 140 psi
DD.-.A.01 MSV-4 1503 AXIAL - Deleted &

Notes: 1. See Appendix 'B'

P~115(b)/14 E-1 Rev, 1



Specification 8031-P-364

Appendix E
STARTUP TRANSIENT TEST INSTRUMENTS FOR
FEEDWATER LOOP A (I/C)
Location
Instrument 1 or SK-M- Axis Design Expected?

Number Data Point  No. Dir. Maximum Response Comment 3
VA.X.B.04 1458 1552 X 3.76 in/sec. On 20" header
VA.X.B.05 165 1552 X 3.76 in/sec. On 12" riser
VA.X.B.02 96 1552 X 3.76 in/sec. On 20" header
VA.Y.B.03 107 1552 Y 3.76 in/sec. On 12" riser
VA.Z.B.01 60B 1552 z 3.76 in/sec. On 12" riser
NOTES: 1. See Appendix 'B'

2. Peak velocity; from time-history to be deriv.d from accelercometer
test records
3. Accelerometers are also used for steady state vibration testing

P-115(b)/14

per 8031-P-363



Specification 8031-P-364

Appendix E

STARTUP TRANSIENT TEST INSTRUMENTS FOR
FEEDWATER LINES AND HEADER (O/C)

Location
Instrument 1 or SX-M- Axis Design Acceptance?,3
Number Data Point  No. Dir.  Maximum Response Comment 5
VA.X.C.01 13 1555 X 4,05 in/sec. at valve operator
VA.2.C.02 15 E 1555 Z 4.05 in/sec. at elbow end
VA.2.C.03 39 1554 z 4.05 in/sec. at valve operator
pDP.-.C.01 PP118A Note 4 NONE — pressure tap
DP.-.C.02 PP118B Note 4 NONE — pressure tap
pDP.-.C.03 PP118C Note 4 NONE — pressure tap
Notes: 1. See Appendix 'B'
2. Accelerometer output to provide velocity transient time-history
3. DOynamic pressure transient not for test acceptance. Measuring
cavice sould have capacity 400 psi full scale dynamic pressure.
4, Feedwater Heater vendor print #8031-M-4-10-13BC. P&ID No.
M=-6, Rev. 16
5. Accelerameters are also used for steady state vibration
testing per 8031-P-363,
P~115(b)/14 E-3 Rev. 0



Specification 8031-P-364
Appendix E

STARTUP TRANSIENT TEST INSTRUMENTS FOR
HPCI STEAM SUPPLY PIPING, INSIDE CONTAINMENT

Location

Instrument 1 or SK-M~  Axis  Design Acceptance?,3

Number Data Point  No. Dir.  Maximum Response Camment 4
DL.S.D.O1 217 1592 SKEW 1.0 Kips
DL.Y.D.02 316 1592 p ¢ 1.0 Kips
VA.X.D.01 200 E 1592 X 2.48 in/sec. Elbow end
VA.X.D,02 212 1592 X 2.48 in/sec.
VA.Y.D.03 400 1592 Y 2.48 in/sec. Valve operator

NOTES: 1. See Appendix 'B'

2. No dvnamic analysis performed for this system. Small (1.0 kip)
loads representative of low expected response.

3. Peak velocity obtained from velocity time-~history to be derived
from the accelerometer test records.

4, Accelerometers are also used for steady state vibration
testing per 8031-P-363,

P=115(b)/14 E-4 Rev. 0



Specification 8031-P-364

Appendix E

STARTUP TRANSIENT TEST INSTRUMENTS FOR
HPCI STEAM SUPPLY PIPING, OUTSIDE CONTAINMENT

Location
Instrument or SK-M-  Axis  Design Acceptance?,3
Number Data Point  No. Dir.  Maximum Response Camment 4
DL.X.E.O01 22 15568 X 1.5 Kips Snubber
DL.Z.E.02 63 15568 2z 1.5 Kips Snubber
VA X.E.02 47 1556A X 2.83 in/sec.
VA.X.E.03 75a 1556A X 2.83 in/sec.
VA X.E.O1 16 1556A X 2.83 in/sec. Valve operator
NOTES: 1. See Appendix 'B'
2. No dynamic analysis performed for this system. Small (1.5 kip)
loads representative of small expected response
3. Peak velocity; obtained fram velocity time-~history to be derived
from accelerameter test records,
4. Accelerameters are also used for steady state vibration
testing per 8031-P-363.
P-115(b)/14 E=-S Rev, 1




Specification 8031-P-364
Appendix E

STARTUP TRANSIENT TEST INSTRUMENTS DATA

FOR MSRV DISCHARGE LINE J

Location
Instrument 1 or SK-M- Axis Design Acceptance
Number Data Point No. Dir. Max:imum Response Camment:
DL.S.R.01 330 1794 SKEW + 6700 1b.
OL.S.R.02 335 1794 SKEW + 5700 1b.
DL.Z.R.03 355 1794 Z + 6700 1b.
DL.Y.R.04 357 1794 Y + 5600 1b.
DL.Y.R.05 365 1794 Y +24400 1b.
DL.S.R.06 372 1794 SKEW +12600 1b.
DL.Z.R.07 3N 1794 2 + 4800 1b.
DL.S.R.08 380 1794 SKEW + 5400 1b.
DL.S.R.09 381 1794 SKEW + 6800 1b.
DL.Y.R.10 390 1794 Y + 7000 1b.
DD.-.R.01 312 1794 AXIAL - Deleted
DP.-.R.01 340 1794 None - Deleted
NOTE: 1. See Appendix ‘B’
E-6 Rev. 1
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Specification 8031-P-364

Appendix E
STARTUP TRANSIENT TEST INSTRUMENTS DATA
FOR FEEDWATER HEATER DRAIN
Location
Instrument ! or SK-M- Axis Design Acceptance
Number Data Point No. Dir. Maximum Response Camment
DD.X.S.01 25B 332 X 6.0 in/sec Note 2
DD.Y.S.03 758 332 Y 6.0 in/sec "
DD.Z2.S.04 75E 332 Z 6.0 in/sec "
DD.Y.S.05 90E 332 Y 6.0 in/sec .
DS.-.S8.01 TS1 332 - + 400,;
DS.~.S.02 TS1 332 - +200ue
DS.-.S.03 TS1 332 B +200u;¢
DS .-.S.04 TSl 332 - + 140me &
DS.-.8.05 TS2 332 - + 400 me
DS.-.5.06 TS2 332 - + 200pme
DS.-.5.07 TS2 332 - + 200m€
DS.-.S.08 TS2 332 - +200me
DS.-.S.09 TS2 332 - + 200,\&
DS.-.5.10 TS1 332 - + 140/4(,
NOTES: 1. See Apperdix 'B'
2. Peak velocity; obtained fram velocity time-history
to be derived fram displacement transducers test
records.,
P=115(b)/14 E-T Rev. 1
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