Public Service
Electric and Gas
Company

Corbin A. McNeill, Jr. Public Service £ ectric and Gas Company P.O.Box 236, Hancocks Bridge, NJ 08038 609 339-4800
vice President
Nuctear

March 21, 1986

Director of Nuclear Reactor Regulation
United States Nuclear Regulatory Commission
7920 Norfolk Avenue

Bethesda, Maryland 20814

Attention: Ms. Elinor Adensam, Director
Project Directorate 3
Division of BWR Licensing

Dear Ms. Adensam:

FINAL SAFETY ANALYSIS REPORT REVISIONS
HOPE CRFEEK GENERATING STATION
DOCKET N). 50-354

Public S:2rvice Electric and Gas Company (PSE&G) hereby

submits variocus revisions to the Hope Creek Generating

Station (HCGS) Final Safety Analysis Report (FSAR). The
attached revisions to the HCGS FSAR contain: 1) revisions

to maintain FSAR consistency with the Technical Specifications;
2) revisions to reconcile as-built plant discrepancies;

and 3) general changes to the FSAR text, tables and figures.

Attachment 1 provides a brief summary and explanation for
each change while Attachment 2 contains the actual marked-up
sections of the FSAR. These revisions will be incorporated
in FSAR Amendment 15 after fuel load but are being filed

now in order to accurately reflect the design and operation
of HCGS and support the issuance of an operating license.

In addition, an affidavit is provided to affirm that the
matters set forth in this transmittal are true and accurate.

This submittal supplements similar transmittals from C.A.
McNeill to E. Adensam dated March 3, 1986 and March 17, 1986.
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Director of Nuclear 2
Reactor Regulation

Should you have any questions on the subject filing, do
not hesitate to contact us.

Sincerely,

Comr "> —

Affidavit
Attachments (2)

s D.H. Wagner
USNRC Licensing Project Manager

R.W. Borchardt
USNRC Senior Resident Inspector

3-21-86



UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
DOCKET NO. 50-354

PUBLIC SERVICE ELECTRIC AND GAS COMPANY

FINAL SAFETY ANALYSIS REPORT
REVISIONS

Public Service Electric and Gas Company (PSE&G) hereby
submits various revisions to the Hope Creek Generating
Station (HCGS) Final Safety Analysis Report (FSAR). These
HCGS FSAR revisions consist of text changes to maintain

FSAR consistency with the Technical Specifications, revisions
to reconcile as-built plant discrepancies, and general
revisions to the FSAR text, tables and figures.

The matters set forth in these revisions are true and accurate
to the best of my knowledge, information, and belief.

Respectfully submitted,
Public Service Electric

and Gas Company

By:

Corbin A. 7
Vice President - Nuclear

Sworn to and subscribed
before me, a Notary Public
of New Jersey, this ,zlif
day ¢f March 1986.

DELORIS
Notary

D
A Public of New Jersey
My Commission Expires March 14, 1990



ATTACHMENT 1

SUMMARY OF CHANGES, ADDITIONS AND/OR MODIFICATIONS
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15.0

T15.0-3, pg. 3/3
T15.0-4

F15.0-1

15.3.5, 15.4.2
15.4.10

-

T3.41=5§

pg. 6,10,16,21,
23,28,30,32-34,
37,38,42-46,
53,54,58,61-66,
70,71,80,83,
84,95,1:1,
118/119

T3.11-6

pg. 2/3

4.6.3.1.5
Q410.26

7.3.1.1.1.2

1,2,3/6

Revisions incorporate various references
to GESTAR.

Revisions to these two tables are necessary
to meet latest safety and hazard analysis
requirements for the Electrical Harsh
Environmental Program. The revisions

to 173.11-5, pg. 30/119 and T3.11-6, pg. 2/3
supercede those transmitted to the NRC

in a letter from C.A. McNeill to E. Adensam
dated March 17, 1986.

Revisions provide the commitments to
implement the requirements of NUREG-0803
regarding scram discharge volume piping
breaks. These revisions address License
Ccndition #6 contained in the Hope

Creek Draft Low Power License (NRC
letter to PSE&G dated March 17, 1986.)

Revision provides a description of
keylocked hand switches for local manual
control of certain ADS valves.



7.4.1.1.2

T oo oo ] 00 0
e ¢ OO . .

T8.3-1
pg. 2,4,10/10

F8.3-16
sh. 7/8

T9.1-10

T9.3=5
pg. 1/2

13.5
13.5.1
13.5.2.1.5
17.2.2

14.2.12.3.3
14.2.12.3.16
14.2.12.3.24
14.2.12.3.25
14.2.12.3.28
14.2.12.3.32
Fl14.2-5

Revision deletes the reactor vessel

high water level automatic trip of

the RCIC turbine and closure of the
throttle valve. In actuality, the

high water level trip is used to initiate
closure of the RCIC steam supply valve

to shut off the steam to the turbine

and stop RCIC operation (pg. 7.4-3,

Am. 14), Hence this revision is necessary
to accurately reflect system design

as summarized in the FSAR. This revision
affects SER Section 7.4.1.1, pg. 7-37.

Revisions describe the addition of
the island substation and 13-kV feeders
to the substation.

Revisions reflect as-tested plant conditions.

Revision necessary to maintain consistency
with Technical Specification 4.8.2.1.d.

Revision deletes footnote (3) from

Seismic Category I for Item 9 - Vacuum
Breaker Valve Removal Hoist. This

hoist is normally stored outside torus

but brought in, installed and used

during cold shutdown. Since shutdown
cooling would not be lost if the hoist

fell off the monorail during cold shutdown,
the as-built hoist does not have to

have seismic restraints.

Revision necessary to clarify surveillance
test prerequisites.

Revisions reflect the current station
review process for procedures as reflected
in the Technical Specifications and

plant administrative procedures. Revisions
also reflect current procedure titl 's.

Revisions reflect various power ascension
test program modifications approved

by the NRC in a letter to PSE&G dated
February ¢, 1986. Revisions to Figure
14.2-% supercede those provided to

the NRC in a letter from PSE&G dated
March 3, 1986.



14.2.12.3.3.¢C Various revisions necessary to accurately
14.2.12.3.6.b reflect the startup test program.
14.2.12.3.8.b These revisions supplement similar
14.2.12.3.29.4 changes previously submitted to the
14.2.12.3.33.b NRC from PSE&G on February 4, 1986

(FSAR Amendment 14).

14.2.12.3.12 Revision removes the reference to pump
oil temperature for the RCIC system
as such a temperature element is not,
nor need to be, provided in accordance
with General Electric requirements.

* These revisions impact the SER as noted

# These revisions have already been accepted by the NRC
in a letter to PSE&G as noted.
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HCGS FSAR

The arrangement of structures on the site is shown on

Figure 1.2-1, The general arrangement for the major power block
structures 1s shown on Figures 1.2-2 through 1.2-11., The
€ejuipment arrangement for these structures is shown on

Figures 1.2-12 through 1.2-43.

1.2.4 SYSTEM DESCRIPTION

A summary of the system description for Hope Creek Generating
Station (HCGS) is provided below.

1.2.4.) Nuclear System

The nuclear system includes a direct-cycle, forced-circulation,
General Electric (GE) boiling water reactor (BWR) that produces
steam for direct use in the steam turbine. A heat balance
showing the major parameters of the nuclear system for the rated
power conditions is shown on Figures 10.1-1 and 10.1-2,

g N S TS Reactor Core and Control Rods

r_iee¥;¥bf—fhe—eeeefoe~eore—eonsf9{s—o£—sitqht}y—enf+ehed~eron&ﬂn-

I

éroxrdepelliets sealed 1a-Ziecaloy-2 tubes. These tubes (or fuel
rods.are-assembled into-individual fuel assemblies.

A conservative himit of plastic strain is the design criterion
used for fuel rod cladding failure. The peak linear heat
- generation for steady-state operation 15 well below the fuel
‘ - hae shown that
the control rods are not susceptible to distortion and have an

1.2-17




INSERT FOR PAGE 1.2-17

The reactor core and control rods are described in Section
1 and Appendix A, Subsection A.1.2.2.3.1 of Reference 1.2-1.




HCGS FSAR ;?>86

Gessiie.

e BSOS Reactor Vessel and Internals

The reactor vessel contains the core and supporting structures,
steam separators and dryers, jet pumps, control rod guide tubes,
distribution lines for the feedwater, core sprays, core
differential pressure and liquid control lines, in-core
instrumentation, and other components. The main connections to
the vessel include steam lines, coolant recirculation lines,
feedwater lines, control rod drive (CRD) and in-core nuclear
instrument housings, core spray lines, core differential pressure
line, jet pump pressure sensing lines, water level
instrumentation, and CRD system retucrn lines (capped).

The reactor vesse. is designed and fabricated in accordance with
applicable codes for a pressure of 1250 psig. The nominal
operating pressure in the steam space above the separators is
1020 psia. The vessel is fabricated of low alloy steel and is
clad internally with stainless steel (except for the top head,
which is not clad).

The reactor core is cooled by demineralized water that enters the
lower portion of the core and boils as it flows upward around the
fuel rods. The steam leaving the core is dried by steam
separators and dryers located in the upper portion of the reactor
vessel. The steam is then directed to the turbine through the
main steam lines. Each steam line is provided with two automatic
containment isolation valves in series; one on each side of the
prima.y containment barrier.

Yl Reactor Recirculation System

The reactor recirculation system consists of two recirculation
pump loops external to the reactor vessel. These loops provide
the piping path for the driving flow of water to the reactor
vessel jet pumps. Each loop has one motor-driven recirculation
pump powered and controlled by a dedicated motor-generator set
located outside the primary containment. Recirculation pump
speed can be varied, to allow some control of reactor power level
through the effects of coolant flow rate on the moderator void
content.

1.2-18 Amendment 14



HCGS FSAR

effluents from the plant that are potentially radioactive are
monitored.

1.2.4.8.2 Area Radiation Monitors

Area radiation monitoring systems alert plant and main coptrol
room personnel of excessive gamma radiation levels at various
locations within the plant.

1.2.4.8.3 Site Environs Radiation Monitors

Radiation monitors are provided outside the plant structures to
monitor radiation .evels. The data obtained from these monitors
are used to compute the onsite and offsite radiation levels due
to the plant operations.

1.2.4.9 Shielding

Shielding is provided throughout the plant, as required, to
reduce radiation levels tc operating personnel and the general
public within the applicable limits set forth in 10 CFR 20,

10 CFR 50, and 10 CFR 100. It is also designed to protect
certain plant components from radiation exposures that could
result in unacceptable alterations of material properties or
activation.

r———

125 FkerEreCEs

t$9.] *Ca ELErmRIC STAVDARL AP UCATION
Kedre. . INCLUDING THE (INTED SmaTes,

NELE- 2401 1-P-A-3F AND NEDE -Q40I!1-P-A-F-US.

1.2-43



HCGS FSAR

1.3 COMPARISON TABLES

1.3.1 COMPARISONS WITH SIMILAR FACILITY DESIGNS

This section highlights the principal design features of the
plant and compares its major features with those of other boiling
water reactor (BwR) facilities. The design of this facility is
based on proven technology obtained during the development,
design, construction, and operation of BWRs of similar types.

The data, performance characteristics, and other information
presented here represent a current, firm design.

The following tables summarize the plant design characteristics
of the Hope Creek Generating Station (HCGS), the Hatch Nuclear
Plant, the Limerick Generating Station, and the Susguehanna Steam
Electric Station:

-

Table No. System

1.3-1 Comparison of Nuclear Steam Supply System
Design Characteristics

1.3-2 Comparison of Power Conversion System Design
Characteristics

1.3-3 Comparison of Engineered Safety Features and
Auxiliary Systems Design Characteristics

1.3-4 Comparison of Containment Design Characteristics

1.3-5 Radioactive Waste Managerment Systems Design
Characteristics

1.3-6 Comparison of Structural Design Characteristics

1.3=7 Comparison of Instrumentation and Electrical
Systems Design Classifications

1.3.2 COMPARISON OF FINAL AND PRELIMINARY INFORMATION (FSAR)

All of the significant changes that have been made in the
facility design since submission of the PSAR are listed in

Table 1.3-8. Each item in Table 1.3-8 is cross-referenced to the
appropriate portion of the FSAR that describes the changes and
the bases for them.

— -

1.3.3 REFERENCES

1.3-1 "Cawpa. Ewectiric. STAtARD AprucAnion R s
5&%‘7 R gy ™e &0 _SMES SurenaT, " &
H=VY-A-3F AVD

NEDE - 24oil-P- A - 3-

Llke_Fue bAm w) TRBe 13- 5 Beoy el » Kerekeos 13- 1.




HCGS FSAR

TABLE 1.3-1

1/ 66

Page Y of 6

COMPARISON OF NUCLEAR STEAM SUPPLY SYSTEM DESIGN CHARACTERISTICS(1)

Hope Creek Hatch 1 Limerick Susquehanra
BWR 4/5 BWR & BUR &/5 BWR 4
251-768 218-560 _251-768 __251-768
Thegra draulic Design
(Section 4.8)
Pated power, MWt 3293 2436 3291 3293
Design power, MWt (ECCS design basis) 3830 2550 3435 3439
Stear flow rate, 1b/h 18,139 B 10.03 26 18, 156 B 13.4% Es
Core coolant flow rate, b/h 100.0 E6 TR.S5 E6 100.9 F6 100.0 E®
Feedwater flow rate, lb/h 18,127 g6 10.%485 Ee 14.117 Bs 13.574 E6
System pressure, nominal in steam dome, psia 1020 1020 1020 1020
Average power density, kW/liter 8.7 51.2 88,7 88.7
Hantoun Linear heat qeneretior rate, kisfe 134 3.5 B e
ALerace Lirear leat Sereration rate, xwsft 534 T.11 3.3 5. 3
Mawimam heat £law, Peash-fez 161,600 — 838,300 36,600 — 363,000
i A S R —— 188,100 368,200 143,100 —— m.m_‘ A —
Haxizun UG, teaperatuse, 2F — 3 A S 3330
Avszage wolumetzic fuel tempezatuce, °F . Jws 27§1 330 3330
L Average SaAdding Surface teapeiatare, OF 356 558 Sbb 558
Mirimam critical gower ratio 1.20 te) .28 1.23
Coolart enthalpy at core inlet, Btu/lb 326.1 526.2 $26.1 $21.8
Core maxirum exit voids within assemblies 77.1% 79 77.1% 76.00
Core average exit juality, % steam 18,1 12.7 4.1 3.2
Feedwater temperature, °F 419.9 InT.8 420 383

Amendment 14
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Report
Number

HCGS FSAR

TABLE 1.6-)
REFERENCED REPORTS

Title

GENERAL ELECTRIC COMPANY REPORTS:

APED-4827

APED-5286

APED-5458

APED-5460

APED-5555

Maximum Two-Phase Blowdown from
Pipes, April 1965.

Design Basis for Critical Heat Flux
Condition in BWRs, September 1966.

Effectiveness of Core Standby Cooling
Systems for General Electric Beiling
Water Reactors, March 1968.

Design and Performance of General
Electric BWR Jet Pumps, July 1968.

Impact Testing on Collet Assembly for
Control Rod Drive Mechanism 7RDB144A,
November 1967.

1/84

Page 1 of 10

Referenced in
FSAR Section

"ED-5750

APED-5756

Design and Performance of General
Electric Boiling Water Reactor Main
Steam Line Isolation Valves,

March 19669.

Analytical Methods for Evaluating the

Radiological Aspects of the General
Electric Boiling Water Reactor,
March 1969.

‘51"

amendment 4




HCGS FSAR 8/84

TABLE 1.6~1 (cont Page 2 of 10
Report Referenced in
Number Title FSAR Section
GEAP-5¢€20 Failure Behavior i1n ASTM A1063 Pipes - Y.

Containing Axial Through-Wall Flows,

April 19¢€E ﬁ{,,/

NEDE-10313 PDA - Pipe Dynamic Analysis Program 3.6
for Pipe Rupture Movement (Proprietary
Filing). o

Batis cobiAB- bata, (orrelation and
besrgh-Applicatl +on, -November 1573~
NEDE-10958A General Electric Thermal Analysis 4.4

Basis (GETAB): Data, Correlation,
and Design Application, January 1977

[ Appemindt kb November 1676,
NEDE-20944-P BWR/4 and BWR/5 Fuel Design,
Proprietary Versions, October 1976.

NEDE-209%944-P-1 BWR/4 and BWR/5 Fuel Design,
Amendment 1, (only BWR/4&S,)

>
-

Amendment 7



HCGS FSAR 884

TABLE 1.6-1 (cont) Page 3 of 10
Report Referenced in
Number Title FSAR Section
January 1977, ~

uad;&+ea&+on—&o—i++m+aa&e—8+9n+&+¢an{
NEDE-21354-P BWR Fuel Channel Mechanical Design 3.9
and Deflection, September 1976.

NEDE-23014 HEX Ol User's Manual, July 1976. )53

YE o @ e Be e & 8 WS > S T S - T .
-s —— e - - = — ————— e —

e - = 7 W e T D

La, 3,4l
oloM | NEDE-24011-P-A General Electric Standard Application lf.t, .ii;ié..l

3 for Reactor Fue m 6-3,'&0.!

NEDE-24011-P~-A-US General Electric Standard 4.4,

Application for Reactor Fuel, United
States Supplement

_ll!!iii!ﬂ1

NEDE-24222 Assessment of BWR Mitigation of ATWS 15.8

(NUREG-04€0 Alternate No. 3),
Volume |, May 1979; Volume 2,

December 19789, ‘ 7/

Potenttrei-—tosesof B €, Pecember 195376,

NEDE-24834 Hanford 2 Crimped CRD Hydraulic 3.6 |
Withdrawal Lines, (Proprietary).

NEDO- 10029 An Analytical Study on Brittle 5.3
Fracture of GE-BWR Vessel Subjected
to the Design Basis Accident,
July 1969,

NEDO-10173 Current State of Knowledge, High 1.1
Performance BWR Zircaloy-clad UOQ,
Fuel, May 1970.

Amendment 7



Report
Number

NEDO~10320

NEDO-10349

NEDO-10505

HCGS FSAR
TABLE 1.6-1 (cont)

Title

The General Electric Pressure
Suppression Containment Analytical
Model, April 1971; Supplement 1,
May 1871.

Analysis of Anticipated Transients
Without Scram, March 1871,

Experience with BWR Fuel Through
September 1971, May 1972.

1/84

Page 4 of 10

Referenced in
FSAR Section

6.2

NEDO-10585

NEDO-10602

NEDO-10739

NEDO-10801

NEDO-10802

NEDO-10846

NEDO-10871

NEDO-10899

Behavior of lodine in Reactor Water
During Plant Shutdown and Startup,
August 1972.

Testing of Improved Jet Pumps for the
BWR/6 Nuclear System, June 1972,

Methods for Calculating Safe Test
Intervals And Allowable Repair Times
for Engineered Safequard Systems,
January 1973,

Modeling the BWR/6 Loss-of-Coolant
Accident: Core Spray and Bottom
Flooding Heat Transfer Effectiveness,
March 1973,

Analytical Methods of Plant Transient
Evaluations for General Electric
Boiling Water Reactor, February 1973,

BWR Core Spray Distribution, April
1973,

Technical Derivation of BWR 1971
Design Basis Radicactive Material
Source Terms, March 1975,

Chloride Control in BWR Coeclants, June
1673.

]5.6

5.2

Amendment 4



Report
Number

HCGS FSAR

TABLE 1.6-1 (cont)

B/684

Page 5 of 10

Referenced 1n
FSAR Section

NEDO-10958-A

NEDO-11206-CA

NEDO-120137

NEDO-20231

General Electric BWR Thermal Analysis
Basis (GETAB): Data, Correlation, and
Design Application, January 1977,

Nuclear Energy Business Operations
Boiling Water Reactor Quality
Assurance Program Description,
Latest NRC~Accepted Revision

Summary of X-Ray and Gamma-Ray Energy
and Intensity Data, January 1970.

Emergency Core Cooling Tests of an
Internally Pressurized, Zircaloy~Clad,
BXE Simulated BWR Fuel Bundle,
December 1973.

1.8

12.3

’“"e " 2‘""'* g*“"*‘i'?**z"f “?f" :

NEDO-20566

NEDO-20626

NEDO-20651

NEDO-20922

+

General Electric Company Model for
Loss-of -Coolant Accident Analysis in
Accordance with 10 CFR 50, Appendix K,
April 1977

Studies of BWR Designs for Mitigation
of Anticipated Transients Without
Scrams, October 1974.

BWR Radiation Effects Design Curve,
March 1975.

Experience With BWR Fuel Through
September 1974, June 1975,

N -

15.8

$.3

RescTor—Core-—ormurator, —May —+5974

Amendment 7
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Report
Number

HCGS FSAR 884

TABLE ).6-1 (cont Page 6 of 10

Referenced in
Title FSAR Section

NEDO-21142
NEDO-21143
NEDO-2115%

NEDO-21156-2

Realistic Accident Analysis for 15.4,
General Electric Boiling Water Reactor- 15.6,
The RELAC Code and User's Guide, 15:7
January 1978.

Conservative Radicologice. Accident 15.4,
Evaluation The CONACO! Code, March 15.6,
1976€. 15.7
Airborne Release from BWRs {or Envi- M.y, 12.3
ronmental Impact Evaluations,

March 1976.

Airborne Releases from BWRs for 3.3

Environmental Impact Evaluations, 1977.
Stability and Dynamic Performance of 4.

NEDO-21506
the General Electric Boiling Water
Reactor, January 1977.

NEDO-21660 Experience with BWR Fuel through 1.1
December 1976, July 1977,

NEDO-21778-A Transient Pressure Rises Affecting 5.3
Fracture Toughness Requirements for
BWRse, December 1978.

NEDO~-21821~-2 Boiling Water Reactor Feedwater 5.3
Nozzle/Sparger Final Report
(Nonproprietary), August 1979.

[nm—hm—mwm 42
Anendment—t;—-May—+638
NEDO-24057-A  Assessment of Reactor Internals 1.%, 3.9

Vibration in BWR 74 and BWR/S
Plants, November 1977,

Amendment 7



HCGS FSAR 6/84

TABLE 1.6~1 (cont Page 7 of 10
Report Referenced 1n
Number Title FSAR Section
NEDC-24154 Qualification of the 4.1, 5.2
One-Dimensional Core Transient 5=
Model For BWR, October 1978.
NEDO-24988 Analysis of Generic BWR Safety/ 5.2

Relief Valve Operability Test
Results, October 1981.

OTHER REFERENCED REPORTS

AEEW-R-705% An Investigation Into the Effects 4.4
of Crud Deposits on Surface Temp-
erature, Dry-Out, and Pressure Drop,
with Forced Convection Boiling of
Water at €9 Bar i1n an Annular Test
Section, 1971,

- Tad and it et i

Fart 4 ApE- 15646

Al-75~-2 Thermal Hydrogen Recombiner System 6.2
for water-Cooled Reactors, Revision 2,
July 1975,

Al-77-55 Thermal Hydrogen Recombiner System 6.2

for Mark 1 and 1l Boiling Water
Reactors, September 1977.

DSty 4R Muirtiple Rectangulae
Ehannel; February 1056, ,ﬂ/,”/
ANE-562 44— Botitng-Density - Vertical Rece~ 4.4

ANL-€948 Condensation of Metal Vapors: Mercury 6.2

and the Kinetic Theory of Condensation,
October 1964.

Amendment 7



HCGS FSAR

8/84

10

Referenced 1n
FSAR Section

TABLE 1.é~1 (cont) Page 8 of
Report
Number Title
MB=—+63 yapor—termatron—and Behavior—+f
Borhiheheat—Transter—Ftebruary 1057,
BHRDER 70=) Radiological Surveillance Studies 11

at a Boiling Water Nuclear Power
Reactor, March 1870.

- _ - . .
Borirhag-Heat—Frencier, February 1957,

CF 59-¢6-47 Removal of Fission Product Gases from
(ORNL ) Reactor Offgas Streams by Adsorption,
1959,

EPRI NP-495 Sources of Radiociodine at Boiling
Water Reactors, February 1978.

ORNL-304) SDC, A Shielding-Design Calculation
for Fuel-Handling Facilities,
March 1966.

ORNL-4585 Morse - A Multigroup Neutron and

Gamma-Ray Monte Carlo Transport
Code, September 1873.

ORNL-4628 Origen - The ORNL Generation and
Depletion Code, May 1973.

ORNL-4932 Radiocactive Atoms Supplement 1,
August 1973,

ORNC-NSIC-23 Potential Metal-Water Reaction in
Light-Water-Cooled Power Reactors,
August 1968.

ORNL-RSIC=~10 A Survey of Empirical Functions Used
to Fit Gamma-Ray Buildup Factor,
February 1966.

ORNL-RSI1C-21 Neutron and Gamma-Ray Albedos,
February 1968.

ORNL-TM~-4280 The DOT 3 Two-Dimensional Discrete
Ordinates Transport Code, September
1973.

1.3

12.2

12.

2

12.3

12.3

12.3

6.2

12.3

12.3

12.3

e
/),/’
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HCGS FSAR 8784

TABLE 1.6-1 (cont) Page 9 of 10
Report Referenced 1n
Number Title FSAR Section
FC=429C Hydrogen Evolution from Zinc Corrosion €.2

under Simulated Loss-of-Coolant Accident
Conditions, August 1976.

—aler Reactors,—Aprii—+566.

WASH-1258 Numerical Guides for Design Objectives 11.3
and Limiting Conditions for Operation
to Meet the Criterion as Low as
Practicable for Radiocactive Material
in Light-Water-Cooled Nuclear Power
Reactor Effluents.

+
+

WCAP-8776 Corrosion Study for Determining 6.2
Hydrogen Generation from Aluminum and
Zinc During Post-Accident Conditions,
1976.

WAPD-TM-518 Thermal and Hydraulic Effects of Crud 4.4

Deposited on Electrically Heated Rod
Bundles, September 1970.

M

Bod] b - o g
Cootant Channeits; Juhe 966

BECHTEL POWER CORPORATION REPORTS

BC-TOP-4A Seismic Analyses of Structures and 3.7
Equipment for Nuclear Power Plants,
Revision 3, November 1974.

BC-TOP-3A Tornado and Extreme Wind Design r
Criteria for Nuclear Power Plants,
Revision 3, August 1974.

BC-TOP-9A Design of Structures for Missile 3.%
Impact, Revision 2, September 1974.

BN-TOP~-1 Testing Criteria for Integrated 6.2
Leakage Rate Testing of Primary

Containment Structures for Nuclear
Power Plants, November 1972,

Amendment 7



HCGS FSAR 5/85

See Section 1.8.2 for the NSSS assessment of this Regulatory
Guigde.

1.8.1.107 Conformance to Regulatory Guide 1.107, Revision 1,
Fepruary 1577: Dua.ifications for Cerent Grouting for
rrescressing Tenaone 1 {ontainment Structures

Regulatory Guide 1.107 is not applicable to HCGS.

.E.1.108 Conforrance to Regulatorv Guide 1.108, Revision 1,

Auoust 1577: Periodic lesting of Diesel Generator Units
Usec as Onsite Electric Power Svstems at Nuclear Power
Plants

HCGS complies with Regulatory Guide 1.108, with the following
exception:

o

During the preoperational test phase, following the
diesel 24-hour full load test, the proper design
accident loading seguence will be demonstrated by the
test described in Section 14.2.12.1.47. This test will
verify the ability of the SDG to start and accept the
seguenced design loads as specified in Table 8.3-1,
This test wil) provide ECCS flows to the reactor
vessel.

4 - -

1

%y. For periodic testing required by the Hope Creek
Technical Specifications, the test per this regulatory
position will be performed during shutdown. This test
will simulate, separately, a loss of offsite power, and
a loss of offsite power plus a LOCA condition, to -
verify the SDGs' ability to start and accept the
sequenced design loads.

1.8.1.109 Conformance to Regulatory Guide 1.109, Revision |

October 1577: Calculation of Annual Doses to Man from
Routine Releases of Reactor Effluents for the Purpose
of Evaluating Compliance with 10 CFR Part 50,

Appendix 1

HCGS complies with Regulatory Guide 1.109.

1.8-87 Arendment 10




INSERT FOR PAGE 1.8-97

The criteria regarding sustained load levels of 100%

and 110% can be demonstrated when those significant
parameters being measured have stabilized to acceptable
values. Although the 110% load level should be maintained
for 2 hours, reduced runtimes at 110% load levels are

not regarded as an inadequate demonstration as defined

by Position C.2.c provided: Runtime is sufficient

to stabilize significant parameters being measured

at the 110% load level and additional runtime (continuous
beyond 22 hours) at the 100% load level is available

to adequately demonstrate the diesel generator's load -~
carrying capability on an extended basis to compensate
for the reduced runtime at the 110% load level.



SYSTEN:

PO,

J201010
22010
J2010
J2010
Eli12a0
El112A0
FlianQ
Fli2aQ
PioNQ
riolgQ
PI0OIQ
PIOIQ
PIOIOQ
PO
PrOIQ
PIOID
PI0IQ
PIOIQ
PIOIQ
PO
Pl01Q
riolo

SAFEFTY AuUx CooL
EG

1D NO,

_Note (S5)

IA-C~201
1R-C-201
1C-C~201
10-C-201
IA-P-210
1n-p-210
1c-p-210
1D-P-210
1-EG-SV-2290A
1-FG-285-2290A
1-EG-SV-22908
1-EG-28-22908
1-EG-SV-2290C
1-EG-28-2290C
1-EG-§V-2290D
1-EG-28-2290D
1-EG-SV-2290€
1-FG-28-2290F
1-BEG-5V-2290F
1-EG-28-2290F
1-EG-SV-2290G
1-PG-18~-2290C

SYSTEM

_RPL NO. ___ CONPONENT

SACS
SACS
SACS
SACS
SACS
SACS
SACS
SACS

HOGS PSAR
TABLE 3.11-5

FOUIPMENT SELECTED FOR HARSH ENVIRONMENT OUALIFICATION

Control Panel A
Control FPanel B
Control Panel €
Control Panel D
Pump Motor
Pump Motor
Pump Motor
Pump Motor

Solenoid valve
Position Switch
Sclenoid valve
Position Switch
Solenold Valve
Position Switch
Solencid Valve
Position Switch
Selenold Valve
Position Switch
Position Switch
Position Switch
Solenold Valve
Position Switch

LOCATION
_BIDG.  FLFV,
Reactor 102
Reactor 102
Reactor 102
Reactor 102
Reactor 102
Reactor 102
Reactor 102

Reactor 102
Reactor 54
Reactor 54
Reactor 54
Reactor 54
Reactor 54
Reactor 54
Reactor 54
Reactor 54
Reactor "
Reactor ”
Reactor ”
Reactor 7
Reactor 4
Reactor 54

NOTE (1

FOUIP,

|-

F¥55355 55358 E588532

THI ACTION
PLAN FOULIP,
NOTE (2)

No
No
No
No
No
No
NO

z
o

SEEEEEEERREEEE

FESS RFF. N,

1/86
Page 6 of 119

Amendmant 14
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HCGS FSAR Page 10 of 119

TABLE 3.11-5

EQUIPMENT SELFCTED FOR HARSH FNVIRONMENT QUALIFICATION Paln
LA S |
SYSTEM:  SAFETY AUX COOL SYSTEM
¥G
PAN ™I ACTION
In NO, LOCATION EQUIP, PLAN FEQUIP.

P.O, _  Note ‘LS_)___‘__ —een MPLNO,  COWMPONENT =~ = __BLDea, FLEV, NOTE (1) __NOTE (2) FESE RFF, NO, I e
MO0 1-FG-POT-2485A DIfE. Press Trans. Reactor 102 N No 155 ,ISSA
LTS 1-EG~PDT-24858 Dift. Press Trans. Reactor 102 No No) 15% ,IS'SA
L LLDR | 1-EG-PDT~2485C DIitf. Press Trans, Reactor 102 NO NO 155 ,ISSA
Munl 1-FG-PDT-2445D Ditf. Press Trans. Reactor 12 No NO 15%
J2010 J-FG-NS-2485A2 Hana Switch Reactor 162 NO NO 25
J2010 1-FG-HS~248582 Hand Switch Reactor ue NO NO 5
J201Q I1-EG-NS-2485C2 Hand Switch Reactor 102 NO NO 25
J2019 1-EG-HS-2485D2 Hand Switch Reactor 102 NO NO 25
PIOsQ 1-FL-HV-2491A Contr. Valve Heactor 102 NO NO 144
P105Q 1-FG-2S5-2491A Limit Switch Reactor 102 No No 144
PI0SQ 1-EG-HV-24910 Contr. Valve Reactor 102 NO NO 144
Prso 1-FG-25-24910 Limit Switch Reactor 102 No No 144
PGSO 1-FG-HV-2494A Contr, Valve Reactor 102 NO NO 144
PI0%Q 1-FG-25-24940 Limit Switch Reactor 102 No NO 144
PrOSQ 1-EG-HV-24948 Contr. Valve Reactor 102 No NO 144
PI0SQ 1=FG-25-24948 Limit Switch Reactor 102 NO No 144
PYIOSQ 1-FG-HV-2496A Contr, Valve Reactor 102 NO No 144
PNS0 1-E0-25-2496A Limit Switch Reactor 102 NO No 144
IS 1-EG-HV-24968 Contr. Valve Reactor 102 NO No 144
PI0SQ 1-EG-25-2496R Limit Switch Reactor 102 No No 144
PINSQ 1-EG-HV-2496C Contr., Valve Reactor 102 NO No 144
[ 38 [LAY4) 1-EG-2185-2496C Limit Switch Reactor 102 No No 144
Plo50 1-EG-HV-2496D Contr. Valve Reactor 102 No No 144
PIOSO 1-EC-25-2496D Limit Switch Reactor 102 No No 144
RET T 1-FG-LT=-2508A level Trans. Reactor 201 NO NO 9
J0I10 1-EG-LT-25U8M Level Trans. Reactor 201 NOo NO 29
Jinlo 1-EG-LT-2508C level Trans. Reactor 201 No No 29
2¥01Q 1-FG-LT-2508D Level Trans, Reactor 20 NO NO 29

Amendment
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1/P6
HOGS FSAR Vage 21 ot 119
TARLE Y. 11-5%
FQUIPAENT SELECTED FOR HARSH FNVIRONMENT QUALIFICATION Paln
o250
SYSTEM:  PLANT LEAK DETEC TION
sk
PAM THI ACTION
1 NO, LOCATION FOULP ., PLAN EOUTP .,
PO, Mote (S) MPL NO. _COMPONENT o BLDG.  FLFV, NOTE (1)  NOTE (2) FESS HFF . MO, |
JAR D 1-FG-1SH-2159A Level Sw. High Reactor 102 NO NO L
Jan 3 1-FEL-1L5H-2)159R Level Sw, High Reactor 102 NO Moy 42
JeR 0 1-FL - LSH-2164A lLevel Sw. High Reactor 102 No N 4“2
J48 30 1-FL-LSH-2)648 Level Sw. High Reactor 102 NO N L
J48 0 P-ED-LSH-2165A Level Sw. High Reactor ” NO NO L P
Jan 1 ED-1Sh- 21958 Level Sw. High Reactor 7 Ny NO 'Vl
J480 1-ED-LSH-2365 level Sw. Migh Reactor 1 NO Ne 'y}
REL BRI I-RD-LE-4)151-]) Level Flement Reactor 54 NO NO 4o
J48 0 1 -BD-LSH-4151-1 Level Sw. Nigh Reactor 54 NoO NO (¥}
RELEIV] 1-AD-LE-4151-2 Level Flement Reactor “4 NO NO 4o
JanQ 1-BD-LSH-4151-3 Level Sw., High Reactor 54 NO No 42
J4R N0 1=BC-LE-440 A} Level Element Reactor 54 NO NO 42
24800 1=BC-LSH-4403A) Level Sw. High Reactor 54 NO NO “©
Ja8iQ 1-BC-LE-440)A2 Level Element Reactor 54 No N 42
Ja8 W 1-BC-LSH-440 A2 Level Sw. High Reactor 54 NO NO “©
Jany) J-BC-LE-44081 Level Flement Reactor 54 No NO L
J4R 1-BC-1LSH-440B1 Level Sw. High Reactor 54 NO No 4@
JeRQ 1-RC-LE-440) Level Flement Reactor 54 No NO L
Jau 1-BC-LSH-440 1054 Level Sw. High Reactor 54 NO NO 42
+ teved Se. Reactor A4 e oo —4 )/
ARG bbb bevel—&t + Posctor — 54— N> Ney— —4 o
Ao} S P — et et — S — N ey 2 o
’ level kI L —- ROBOLOF S8 — N ——— Wy - s

Amendment 14
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1/86
HOGS FOAR Page 20 ot LIV
TARLE 3. 1)-5
EQUIPHMENT SEILECTED FOR HARSH ENVIRONMENT OUALTFICATION Paln
LEPI |
SYSTFML  RADIOLOGICAL MONITORING S5YS
sP
PAN THE ACTION
1D N, LOCATTON FQuiIP. PLAN bQUIP
PO, wote (S5) W N0, COMPONENT . bipG,  ELEV. CNOTE (1) NOTF 12) FESS WER, NOL =
L] 1-5P-RE-NOOBA DIl kadiation Element Reactor 145 NO N 121
nuul 1-SP-RE-NOOBH Dl Radiation Elemant Reactor 145 NO N 121
nool 1-SP-RE-NODSC ol Radiation Elemsent Reactor 145 NO NG 124
nool }-SP-RE-NODED Dil kadiation Element Reactor 145 NO N 121
>y —————————— ——w‘c Reaclos 385 Y Jer s )
R A P-SP-Re-48258 Radlation Rlesssnt Reactox LAS. Lus st iy
G ribg b PR BN Badbstion Element L e - boe -
Gk benBeRE~4B588 . Radistion Element . . Heactor -ws b L bt e ..)
— PPt RE— 4SO e pad tat tOn B lement— - hegctor 0} o ey —futer
— 3PP RE-48STA e padiot tOn—Blenent— e A0 O O —— P I Wb bt
l — PNt DB~ I ——— sedlation Blement— —— ——— ROBGLOE A I ——ﬂo-‘--———-—-m-—-)—»—gm
(| 6P RE-t4 I — - Bedletion & + Reactor I8~ - Ny _Y_,___“_ SR v Py
, — G RO C kbR tOR A C OO R - COb IO GA Hote b el ———— — ¥ bt
137 Q 1 =SP-RE-4225A LN Chamher Detector Heactor 145 Yes Yen 15
Jriw 1-SP-RE-4R 15K TON Chamber Detector Reactor 145 Yes Yes 5
RE BRIV 1-SP-RE-4AHSHA HEE Two Channel Duct Monitor Reactor 201 NO NO 16
! LER ALV L=SP-HE-4ASHR HFFE Two Uhannel Mact Monltor Heactor 201 No NO 1Y
| g 91700 1=SP-RF- 4R KEE Two Channel Duct Monltor Reactor 201 No No 14
14130 1-SP-RE-4RSTA WL Twn Channel Muct Monitor Keactor 178 NO NO 1LY
(R ALY |=SP-HE-4RS 1 KHE Two Channel Duct Monitor Keactor 178 NO NO 16
LR R R IV 1-SP-RF-4851C WHE Two Channel uct Monitor Reactor 178 NO N is
10740 1=SP-FE-4R1IA FUA Senanr Keactor 178 Yen N 31, 0M
(BRI L-SP-FF-4811n EVA Sennor Heactor 178 Yes No 17,0

Amcndment 14



SYSTEM:

r.o

PO WAQ
Y0 IAQ
Pi0WAQ
PINIAD
IO
PIO2Q
MO0
Moy
LN
mong
MO0
LI

L UL
LUDE
nang
LY
noong
UL}
Mmool
LU

L LLTURY
mony

__Note (5)

NUCLEAN BOTLER
L

In No,

1-AR NV-FO&ID
1-AR-25-FO6 7D
1=AR-HV-FOT]
1-AR-25-FO7}
1=AE-25-FOT4A
1-AE-25-FOT4R
I1=AR-POT-NORGA
1 -AR-PDT-NOB&R
1=AR=POT-NOSKC
1-AR-POT-NOBGD
1 -AN-PDT -NORTA
1Al -PDT-NOBTH
1=AR-FDT-NORIC
| -AR-PDT -NORTD
1-AR-POT-NORAA
| AR-PDT-NORRR
1-AR-PDT-NOARC
1 “AR-PDT-NOBBD
1-AR-PDT-NDROA
1-AR-PDT-NOBOR
1-AB-PDT-NOBIC
1-AR-POT-NOBOD

EQUIPMENT SELECTED FOR HARSH ENVIRONMENT QUALIFICATION

MPL NO, COMPONENT -

Control vValve

Limit Switch

Control valve

Limit Switch

Limit Switch

Limit Switch
R21 Press Diff. Trans,
"2l Press DIff, Trans,
LP3} Press Diff., Trans.
"2l Ditf. Trans,.
LPa DItE. Trans.
n21 Diff. Trans.
B2l DIff. Trans.
"2l DiItE. Trans,
B2l DIff. Trans.
"2l DIEt. Trans,
a2l Dift. Trans,
w21 Dift. Trans,
821 Press Diff, Trans,
w21l Press Diff. Trans.
B2l Press DIff. Trana,
w2l Press DIff. Trans.

HOGS
TARLY

LOCAT

. BLDG,

Reactor
Reactor
Reactor
Reactor
Reactor
Reactor
Reactor
Reactor
Reactor
Reactor
Reactor
Reactor
Reactor
Reactor
Reactor
Reactor
Reac:or
Reactor
Reactor
Reactor
Reactor
Reactor

FSAR
3.11-%

TON
_ELEV,

102
102
102
102
102
102
"
17
7
7
77
17
”
”
77
7
b
17
mn
”
”
”

PAM
EQUIP.
—NOTE® (1)

F553358555z%%¥838¢%

TMI ACTION
PLAN EQUIP.
NOTE (2)

N
No
No
No
No

No
NO
No
No
No
Ny
No
NO
No
NoO
NO

No

LE 22

Faln
N1~

EESS HEF. NO.

17
137
139
119
134
134
155
155%
155
155
155
155
155
15%
i55
155
155
155
15%
155
15%

155

,ISSA

1/86

Page 28 of 119

Amendment 14
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Page 30 of 119

HCGS PSAR
TABLE 3}, 11-5
EQUIPMENT SELECTED FOR HARSH FNVIRONMENT QUALIFICATION PalD
LA BB |
SYSTEM: NUCLEAR BOILER
AB
PAM THI ACTION
1D NO. LOCATION EQUIP. PLAN EQUIP,
P.O.  WNote (S) _ MPL NO, COMPONENT - BLDG.  ELEV,  NOTE (1) NOTE (2) EFSS REF. NO.
J5560 1-AR-TE~1648A Temp. Elemt, Reactor S4 Yen NO “o
15560 I-AN-TE-Y64AR Temp. Elemt, Reactor “4 You NOY “°
hh60 1=AR-TE=)648C Temp, Elemt . Reactor 54 Yeu NO LR
15560 1-AR-TE~1648D Temp. Elemt, Reactor 54 Yon No “©
noo 1-SN-8V-1692A n21-ro1) Solenoild Valve Peactor 121 No No 159
LULE 1 -5N-8V-16%28 R21-F01) Solenoid valve Reactor 121 No No 159
nool 1-SN=-8V-165)A R21-F01) Solenold valve Reactor 121 NO No 159
LIV 1-SN-SV-165)R #N21-F01) Solenoid Valve Reactor 121 No No 159
LU 1-SN-SV-31654A B21-F01) Solenold Valve Reactor 121 No NO 159
LULA 1-SN-SV-16548 A21-F01) Solenoid Valve Reactor 121 NO NO 159
LU I=SN-SV-31655A B21-F013 Solenold Valve Reactor 121 No No 159
L LI 1-SN-SV-36558 B21-FO1)} Solenoid Valve Reactor 121 No No 159
MO0 1-SN-SV-1656A B21-FO13 Solenoild Valve Reactor 121 No NO 159
L L] 1-5M-SV=-1657A A21-FO1D Solenoid valve Reactor 121 NO No 159
nO0 | 1-SN-SV-1658A 821-F013 Solenoid valve Reactor 121 No N 159
MO0 1 -SN-SV=1659A B21-F013 Solenold valve Reactor 121 NO No 159
Moo | 1-SN-5V-1660A R21-F01) Solenoid valve Reactor 121 L) No 159
Moo | 1-SN-SV-3661A B21-FO13 Solenoid valve Reactor 121 NO NO 159
Mg 1-SN-SV-1662A B21-rF01) Solenold valve Reactor 121 No No 159
nong 1-SN-SV-166)A R21-FO1) Solencid Valve Reactor 121 No NO 159
w0 1-SN-8V-3664A A21-FO1) Solenoid valve Reactor 121 No NO 159
nMon| 1-SN-SV-31665A B21-F01) Solenold Valve Reactor 121 No NO 159
001 1-SN-SV-16658 A21-FO1) Solenoid Valve Reactor 121 No NO 159
8000 1-AR-XE-4507A Acoustic Elemt. Reactor 121 Yos You S
JR000 1-AB-XT-4507A Acoustic Trans, Reactor 102 Yes Yes S0
JRO0OQ 1-AB-XE-4507R Acoustic Elemt, Reactor 121 Yeon Yos S1
JR00Q I-AR-XT-45078 Acoustic Trans. Reactor 102 Yeu Yen 50
JR00Q 1-AB-XE-4507C Acoustic Elemt. Reactor 121 Yen Ven 51
J8OOQ 1-AR-XT-4507C Acoustic Trans. Reactor 102 Yeos Yes S0
JE000 1-AR-XE-4507D Acoustic Elemt . Reactor 121 You Yes S
JR00Q 1-ABR-XT-4507D Acoustic Trans, Reactor 102 Yer Yes S0
J8aoogQ 1-AR-XE-4507E Acoustic Elemt. Reactor 121 Yes Yen 51
JRO0Q 1-AB-XT-4507€ Acoustic Trans. Reactor 102 Yes Yes 50
JRO0Q 1-AB-XE-4507F Acoustic Elemt, #eactor 121 Yes Yen 51
L{ Pomg Cooro.  Vawe Beacm 102 No [V I§q|

1-AE - HV - GHRY

Amendment 14



RYSTEM:

P.0.

noni
LG
Moo
]
Mong
maony
L JARER ]
MO0
Mo
L LHTER
MO0
mung
My
mMon)
Mooy
i
Mo
L LA
L AARAR ]
noo |
L LA
M0y
L LIREE ]
Mol
o
N
noot

T N,
Note (S)
1-SF -EAM-X002A
1 -SE-FAN-K0028
1-SFE-EAN-KO02C
P~SFE-EAN-K002D
1-SE - EAM-KDO2E
I SE-EAM-KOO02¥
P=50 FAM-KD02G
1-SF - FAM-KDO2M
1-SE-RE-NOOIA
| -SE-RE-NODIB
I1-SF RE-NOODIC
1 -SF-RE-NOOID
1-SF-RFE-NDO2A
1 -SE-RE-NOO2B
1-SE-RE-NOO2C
1 =St -RE-NDO2D
| -SE-RE-NOO2E
| ~SE-RE-NOO2F
1-SF-RE-NOD2G
| -SF-RF-NOO2M
1-BR-PT-NOSC..
1-#0-PT-NOSOR
1-RB-PT-NOSOC
- AN-PT-NOSOD
1-BR-PT-NOTEA
1-AD-PT-NOTAR
1-BR-PT-NOTRC

NUCTLEAR ROTLER VESSKL INSTRU
[

EOUIPMENT SELECTED FOR HARSH FNVIRONMENT OUALIFICATION

_.MPL NO, = COMPONENT
cs) Voltage Preamp
cst Voltage Preamp
sl Voltage Preamp
sl Voltage Preamp
cs1 Voltage Preamp
cs1 Voltage Preamp
51 Voltage Preamp
€51 Voltage Preamp
st Radiation Elemt .
sl Radistion Elemt.
(] Radiation Elemt .
csi Radiation Flemt.
csi1 Radiation Elemt,
sl Radiation Elemt,
cSi Radiation Elemt
csi Eadiation Elemt,
sl Radiation Elemt,
cs1 Eadiation Flemet,
cs1 Radiation Elemt,
csl Fadliation Elemt,
crn Pressure Transmitter
crl Pressure Tranamitter
cn Pressure Transmitter
o §4 Pressure Transmitter
B21 Pressure Transamitter
nai Pressure Tranamitter
B21i Pressure Transmitter

HCGS FSAR

TARLE 3. )15

LOCATION
__BLDG.  FL¥V,
Reactor 102
Reactor 102
Reactor 102
Reactor 102
Reactor 102
Reactor 102
Reactror 102
Reactor 102
Reactor 121
Reactor 121
Reactor 121
Reactor 121
Reactor 121
Reactor 121
Reactor 121
Reactor 121
Reactor 121
Reactor 121
Reactor 121
Reactor 121
Reactor 162
Reactor 162
Reactor 162
Reactor 162
Reactor 77
Reactor 1
Reactor "

FOUIP.
___NOTE (1)

No

™I ACTION
PLAN FQUIP,
__NOTF (2)

35S ST ESEEERTESEREEREEEE

PaID
421

EFsSe REF. NO.,

154
154
154
154
154
154
154
154
162
162
162
162
10}
1013
103
101
1013
103
193
101
15%
158
155
15%
155, ISCA
15%

158

1/F6

Page 32 of 119

Amendment 14



1/96
HOLS FSAR Page 311 of 119
TARLE Y.11-%

EQUIPMENT SELECTED FOR HARSH FNVIRONMENT QUALIFICATION Paa
p m-4q2-1)
SYSTEM: NUCLEAR BOLLER VESSFL INSTRU
Wh
PAN THI ACTION
n No, LOCATION FOUIP. PLAN FOUIP,
r.0, _Note (%) ____mWPL NO, COMPONENT - A BLDG. ELEV. _ NOTE (1) NOTE (2) EFSS REF. MO, o
am'l 1-AN-PT-NDT8D A2l Pressure Transmitter Reactor LA NO NO 15%
ni 1 -HA-LT-NORAOA "2l level Tranamitter Reactor 17 NO Yen 155 ISSA
moo | 1-BB-LT-NOROW n21 Level Tranamitter Reactor 17 ) Yes 155 '
“on) 1-BR-LT-NOROC B2l Level Transmitter Reactor L NO Yes i55
{ MO0 | 1=AN-LT-NOROD B21 Level Transmitter Reactor 1 NO Yes 15%
nnoy J-SM-LT-NORIA B2l Level Transmitter Reactor 17 No Yen 155, ISTA
"o 1-SM-LT-NORIB "2l level Transmitter Reactor 1 NO yes 155, 1SS A
LULE 1-SM-1LT-NORIC w21 Level Transmitter Reactor m" NO Yes 15%
LU }-SM- 1 T-NORID "2l level Transmitter Reacton LR NO Yes 15%
LA 1-WR - T-NORSA "2 tevel Transmitter Reactor "7 Yes Yen 15%
Mg 1-B0-LT-NOASH LA Leval Transmitter Reactor 17 Yes Yes 15%
Hooj 1 -BR-PT-NOSDA w2l Pressure Transmitter Reactor 17 No No 15% (SSA
LU | -BK-PT-NOYOS 821 Pressure Transmitter Reactor 17 No No 151
noog 1-BR-PT-NOSOE n21! Pressure Transmitter Reactor 1 No NO 15%
3 MOU 1-BB-PT-NOSOF B2l Pressure Transmitter Reactor 17 NO NO 155 ICSA
LI I -NE-PT-NOSOD B2l Pressure Transmitter Reactor " No N 88’
L IUERY 1-BE~-PT-NO9OK B2t Pressure Transmitter Reactor 7 NO No 15%
w0l 1-HE-PT-NOJON P Pressure Transmitter Reactor m" No N 155% 'SSA
Mmool 1 -RE - PT-NODSOP w2l Pressure Transmitter Reactor 7 NO NO 15(,. ISSA
LUL] 1-AR-LT-NOSIA 821 Level Transmitter Reactor 77 Yes Yos 155 €%/
CLUN 1-SH-LT-NO9)B h21 Level Transmitter Reactor 7 Yes Yes iss !
LS 1-SR-LT-NOYIC R21 Level Transmitter Reactor 17 NO Yes 155,ISgA
LU 1-SB-LT-NO%1D 821 Level Transmitter Reactor " NO Yes 15%
MO0 g 1-SP-LT-NOSIE 821 Level Transmitter Reactor 77 NO Yes 155
unol 1-SH-LT-NO9IF a2l Level Tranamitter Reactor " NO Yes 155
LU 1-SP-LT-NOSIG 821 Level Transmitter Reactor ” NO Yes 158
LLLE 1-SR-LT-NO91N 821 Level Transmitter Reactor 17 No Yes 155 ISGA
nool 1-HB-PT-NOS4A B2l Pressure Transmitter Reactor 162 No NO 155
RS =i T e A e —_—a V3 v IS
Meo 1-BG& PT-NOFQH B2 Rl e o

Amendment 14



SYLTEM:

r.o,

L UL
L AR |
MO0y
Mong
Mmoo
C TN
MO0l
meol
uno |
LU
Mool
MO0\
LUDY
L LU
Mmooy
nony
L L
LU
NOO
Moo
L LI
Moo
LR
nong
Mool
moel

NUCLEAR BOILER VESSEL INSTRU

Bi
N N,
_Note ($)

I-BU-PT-NO94B
I -BR-PT-NOS4C
1-RR-PT-NO94D
1-AR-PT-NOYSE
1-RB-PT-NOY4F
I -RB-PT-NOS4G
1-RR-PT-NOS4H
1-SN-LT-NO9SH
1-SN-LT-NO9SD
1-BR-LT-NO9 D
1=-NWH-LT-NO9 W
1-88-LT-N402A
1-FR-1L.T-N4O2R
1-PA L T-N4O2E
1-BB-LT-N4O2F
1 AR PT-N4OIA
1-H - PT-NAO IR
I-PH-PT-NEDIE
1-BR-PT-NAODF
1-An-RE-12019)
1-DR-RE-1IDI9Y
1-Bh-RE-14D1Y)
1-AR-RE-15D19)
1-BR-RE-16D19)
1-PN-RE-21D19)
1-WR -RE-22019)

~NPL N0, ___CONPONENT

B21
n21
821
w21
w21l
821
821
A2
821
w21
821
n2l
B2l
B21
B21
B2l
B2
N2l
A2l
nil
nil
nll
8l
Bil
Bl
Bl

HOGS FLAR
TABLE 3.11-5

FOUTPMENT SELECTED FPOR HARSH FNVIRONMENT QUALIFICATION

Pressure Transmitter
Pressure Transmitter
Pressure Transmitter
Transmitter
Transmitter
Pressure Transmitter
Pressure Transmitter
lLeve! Transmitter
Level Tranamitter
level Tranamitter
level Tranamitter
tevel Transmitter
Level Transmitter
level Tranamitter
Level Tranamitter
Press Transmitter
Transmitter
Transmitter
Press Transmitter
Radiation Elemt .
Radiation Elemt
Radiation Elemt
Radiation Elemt
Radiation Elemt.
Radiation Elemt,
Radiation Elemt .

LOCATION
BLDG.  FLEV.

Reactor 162
Reactor 162
Reactor 162
Reactor 162
Reactor 162
Peactor 162
Reactor 162
Reactor ”
Reactor "
Peactor 7
Reactor 17
Reactor 77
Reactor ”
Reactor 7
Reactor 17
Reactor A
Reactor 7
Reactor "
Reactor ”
Reactor 120
Reactor 120
Reactor 120
Reactor 120
Reactor 120
Reactor 120
Reactor 120

PAM
EQUIP .,

_NOTE (1)

FE3EE55555553852%3¢%

THI ACTION
PLI s EQUIP.

NCIF (2)

Pein
n-42-1

EESS REF. NO,

1/06
Page 34 of 119

$ETIESTETIERREES

155
15%
155%
155
15%
155
15%
155
155
155%
1%%
114, ISSA
114
114, 1STA
114
110, ISSA
110
110 ,1SSA
110

107
107
107
107
107
107
1o?
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SYSTEm;,

P.0.

Mmool
Mol

L LU Y
LI
NMOO |

L SATER ]
MO
moog
PYO A
IO
PI0 A0
PO YA
Jon 1Q
Je0 W
JE0 W
Je0 10

REAUTOR RECIRC SYS

0 No,
NOTE ($)

1-BR-FT-NOL4A
1-BR-FT-NO14B
I-AR-FT-NOI4&C
1-PN-FT-NO14D
J-BR-FT-NO24A
1-BR-FT-NO24R
1-BH-FT-NO24C
1-PW-FT NuzaD
1-HF-HV-IR00A
1-RF-25-3A00A
1-RF-HV-IR00R
I-AF-25- 318008
1-HR-5v-4310

1-AR-25-4310

1-80-Sv-4)311

1-AR-25-431)

HOGS FSAR
TABLE Y.11-%

EQUIPMENT SELECTED FOR HARSH FNVIRONMENT QUALIFICATION

__MPL NO.  COMPONENT
LR Flow Trans.
B8l Flow Trans.
Bl Flow Trans.
LR2] Plow Trans,
n Plow Trans,
LAN] Fiow Trans.
LRR Flow Trans,
LER} Flow Trans,

Control Valve
Limit Switch
Control Valve
Limit Switch
Solenold Valve
Position Switch
Solenoid Valve
Position Switch

LOCATION
BLDG.  FLFV.
Reactor "
Reactor "
Reactor 1
Reactor "
Reactor "
Reactor 17
Reactor 17
Reactor m
Reactor “e
Reactor 54
Reactor 102
Reactor 102
Reactor 121
Reactor 121
Reactor 145
Reactor 145

PAN
FQUIP.,
NOTE (1)

Yes
No
No
NO
Yes
NO
No
No
No
Yen
No
Yes
No
Yes
NO
Yeou

TMI ACTION
PLAN EQUIP.
NOTE (2)

PelIn
n-43-1

FESS REF. NO,

f—

1/86
Page 17 of 119

No
No

No

L

§5E5333835238%

155 , ISTA
155
15%
155 ,ISSA
155
155
155
155
119
119
119
139
a6
4
4
1%
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SYSTEM:

P.O.

PYO 20
P20
rY02Q
PYO2Q
B LPFie]
PIo2Q
yiomg
Vi020
P10 20
PO
MO0
MO0
LU
noojl
NOO1
U TR

__NOTE (5)

1D N,

REAUTOR WATER CLEAN-UP
nG

__WpL NO.

COMPONENT

1-BG-HV-FDOI
1-RG-25-FP001
1-BG-NV-FOD4
1-RG-25-FO04
1-RG-HV-FO )4
1-Ri-1S-FO 34
1-BL-HV-FOIS
1-BG-25-FD1S
1-AE-HV-FD )9
1-AF-2S-FD 19
1-BG-FT-NUL2A
1-BG-FT-NOL2D
1-BG-FT-NOJ6A
1-PG-FT-NO 6D
1=NG-FT-NO4IA
1-BGC-FT-NO4ID

G313
(o3} )
Gi1)
G1)
G1)
Gy

Contr, Valve
Limit Switch
Contr, Valve
Limit Switch
Tontr., Valve
Limit Switch
Contr, Valve
Limit Switch
Contr. Valve
Limit Switch
Flow Trans,
Flow Trans,
Flow Trans,
Fiow Trans,
Flow Trans,
Flow Trans.

HCGS FRAR
TABRLE 3.11-5

LOCATION
BLOG.  FLEV.
Reactor 145
Reactor 145
Reactor 145
Reactor 145
Reactor m
Reactor kA
Reactor "
Reactor m
Reactor 102
Reactor 102
Reactor ”
Reactor 102
Reactor b i 4
Reactor 7
Reactor 102
Reactor 132

PAM
EQuIP,

__NOTE (1)

358

AR R EREEE

FOUIPHMENT SFLECTED FOR HARSH FNVIRONMENT QUALIFICATION

THI ACTION

PLAN

B33355353353333%%

EQuip,

. NOTE (2)

PsID
LEL LRS!

FESS REF.

112
132
112
132
132
132
132
132
132
132
155
155
1558

155 , ISSA

15%
155

Ve

1/9¢

Page Y8 of 119
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HCGS FSAR
TABLE 1.11-5%
EQUIPMENT SEILECTED FOR MARSH ENVIRONMENT QUALIFICATION Parp
M-47-1
SYSTEM:  CONTROL ROD DRIVE HYD-PART R
ey
PAN THI ACTION
1D NO, LOCATION Foulp, PLAN FOUIP,
F.0, _NOTE (S)  MPL NO, = COMPONENT gV __BLDG. FiLEV, __NOTE (1) __NOTE (2) FESS REF. NO,
MOn | 1-RY-LS-NOI YD 1l level Switch Reactor 162 No No 151
- "E 11 evel bwiich seaee o i—————m ' R~
— - s
non ) I-HE-1LS=-NUT W, i (level Switch Reactor 102 NOY No 11
LAY | 1 - RF-IS-NOI N cill level Switch Reactor 102 No NO 111
mOo L 1-NF-Sv-1 19 cil Solenoid valve Reactor 1n2 NO Ney 122 Typical

of

!

1/86
Page 42 of 119

185 Salenoid Valves

Amendment 14



NYSTEM

r.n

ooy
L IUREY
L LERSR
it
AR LLR P18 )
PR AAQ
o aag
A LU Y ]
L AL
LN
moa)
LT ]
L ALRUR
noo |
IR
L ILRN |
L AR ]

o N,
NOTE (5)

AP0
Ih-p-208
1-BH-XV-FOO4A
I-BH-XV-FOO4R
1 BH -HV-FOUKA
1-BH-25-FOOSA
1-MH-NV-FOOER
I-HH-2S-FOOBR
1-MH-PT-NOD4A
1-AN-PT-NODAR
1-WH-LT-NOIOA
I -BH-LT-NOI1OR
1=wn-L1-NOIOE
1-BWH-LT-NOIDF
1-BH-HE-SEA

I -BH-HS-S4R
1-Pu-LT-NOL2

STANDRY LIQUID CONTROY
LU

Cel coo)
4l Ccool
cel
cel

cel
cel
cel
cal
cel
cel
Cala
CAIA
Cei

NPL N0, CONPONENT

Pump Motor
Pump Motor

Explosive Control valve
Explosive Control valve

Control valve
Limit Switch
Control valve
Limit Switch
Trana,
Trans,
Level Trans.
Level Trans,
Level Trans.,
level Trana.
Hand Sw.

Hand Sw,
Level Trans.

HOGS FSAR

TARLE

LER BB

LOCATION
_BLDG.  FLEV.
Reactor 162
Reactor 162
Reactor 152
Reactor 162
Reactor 145
Reactor 145
Reactor 145
Reactor 145
Reactor 162
Reactor 162
Reactor 182
Reactor 162
Reactor 162
Reactor 162
Reactor 162
Reactor 162
Reactor in2

FOQUIPMENT SEILECTED FOR HARSH FNVIRONMENT QUALIFICATION

EQuUIP.
NOTE (1)

Ny
No
No
No
NO
Yen
No
Yes
Yes
Yes
Ny
No
No
No
No
No
Yes

THI ACTION
PLAN BQUIP,
_ NOTE (2)

No
No

g

B55555%8833%8%3%¢%

49

1/86

Page 43 of 119
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SYLSTEm:

Ploa
PinIAQ
P10 WA
rFniQ
L LU I
T |

ringg
PYOLQ
VIO IAQ
PIOYAQ
LEETLR IS
PinigQ
U LR
P10 IAQ
PO
PivQ
LU
Moo
no0)

L IULE
LR
nool
nood

LI

HOGE FLAR

TARLE

Li-s

FQUIPMENT SELECTED FOR MARSH FHVIRPONMENT QUALIFICATION Pein
o490
REACTOR CCORFE 1SOL COOL.
THI ACTION
In =m0, LOCATION EQuIp, PLAN FOQUIP,

_NOTY (S5)  wmPL NO, COMPONEST _BLDG.  FLEV, NOTE (1) NOTFE (2) FESS pEY,
L-FC-25-¥025 Position Switch Reactor “e No NO 141
1-FC-SV-FO2s Solenoid valve Reactor 54 No NO 140
1-FC-25-F026 Position Switch Reactor 54 NO No 19
1-RD-HV-FDI) Control valve Reactor 54 NO NOo 126
I-BD-25-F0 31 Limit Switen Reactor “e Yes NoO 126
~¥C-SV - Vaive Reactor 54 No No w ¥

e Se—— No 57
1-#0-HV-FOSY Control valve Reactor " NO NO 126
1-¥FC-28-FOS9 Limit Switch Reactor " You No 126
1-FC-AV-FUSD Control Valve Reactor 54 NO NO IRL]
1 -¥C-25-F060 Limit Switch Reactor 54 Yos NO 118
1-FC-HV-FO&2 Control Valve Reactor 54 NO NO 127
1-¥C-285-F082 Limit Switch React e “e You No 127
1-FC-HV-FO s Control Valve Reactor 100 No NO 119
1-FC-25-F076 Limit Switch Reactor 1on You No 119
1-yC-HWV-FOBYE Control Valve Reactor LR No No 127
1-FC-25-FORA Limit Switch Reactor 7 Yes NO 127
1-RD-FT-NOU Y ESI Flow Trans Reactor 4 Yes No 15%
1-FC-PT-NOO? ESI Press. Trans Reactor 54 No No 106
1-FC-LSH-NU D £S1 Leve! Switch High Reactor 54 No No 150
1-BD-PT-NOSO ES) Press, Trans Reactor 54 No NO 155
1-RD-FT-NOSI ES1 Flow Trans Reactor 54 No No 1%%
I-rC-Pur-NuS In (373} Pross. DIff. Trans Reactor 7 No No 155
I-+C-PDT-NOSYD ES1 Press. DIff. Trans Reactor 7 No NG 15%

NOY,

m

1/06

Page 45 of 119
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SYSTimy

PO,

L AU
L IUR
nooy
LA
3010
J3000

. NOTE (5)

IH N,

I1-FC-PT-NODSHR
1-FC-PT-NOSED
1-FC-PT-NOSHF
1-FC-PT-NOSEN
1-BD-rT-4157
1=FC-FT-4158

REACTOR CORE 1SOL COOL,
nn

HCGS FSAR
TARLE Y. 11-5

FOUIPMENT SELECTED POR HARSH FNVIRONMENT QUALIFICATION

PAM THI ACTION
LOCATION EQuip., PLAN EQUIP,
_MPL_NO, COMPONENT L BLDG,  ELFV, _NOTE (1) NOTE (2)

ES) « Trana Reactor L No No
ESI . Trans keactor 17 No W
ESI Fress. Trans Reactor n NO NO
ES] Presa. Trans Reactor ” No No
Press. Trans. Reactor 54 NO MO
Flow Trans. Reactor 54 No Ny

PelD
LR R |

_FESS REF. WO,

155
155 , ISSA
155

155
q 156
?

™

1/R6
Page 46 of 119
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HOGS FSAR Page 53 of 119
TARLE Y.11-5%

FOUTPNENT SELFCTED FOR MARSH FNVIRONMENT QUALIFICATION

SYSTEME RESIDUAL MEAT REMOVAL SYSTEM
L1}
FAM TMI ACTION
N, EQUIP. PLAN EQUIP.
PO, NOTE ($) MPL NO.  COMPONENT e BLDG. NOTE (1)  NOTE (2) EESS REF. NO.

rioaQ 1-BO-7S5-F146A Position Switch Yos
A0 AQ |- w-SV-Flasn Solenoid Valve D NO
PYRQ I me-IS5-Flaen Position Switch Yes
V0 A0 1-MC-SV-FlesC Solanoid Valve No
rio L-NC-28-FL48C Position Switch Yos
PYOIAQ 1-BC-SVv-Fl46D Solenoid Valve No
FioYag 1-RC-25-F146D Position Switch Reactor
L L LW -FT-NOID Flow Transmitter Reactor
LU 1-HC-FT-NOISA Flow Tranamitter Reactor
L] T-RC-FT-NOISH Flow Transmitter Reactor
LR 1-BC-FT=-NO1SC *low Transmitter Reactor
oo 1-RC-FT-NOISD Flow Transmitrer Reactor
mio | 1-RC-FT-NOSIA Flow Tranamitter Reactor
nion) 1-"C-FT-NOS2IN Flow Transmitter Reactor
Mool 1-RC-FT-NOS2C Flow Transmitter Reactor
noo |y I=RC-FT-NOS2D Flow Transmitter Reactor
nooy 1-RC-PT-NOSIA Press. Trans Reactor
LIS | 1-BC-PT-NOS B Preas. Trans Reactor
LU 1-AC-PT-NOSIC Press. Trans Reactor
"0 1-BC-PT-NOS ID Trans Reactor
LI 1=RC-PT-NOSSH Trans Reactor
muny 1-RC-PT-NOSSD Trans Reactor
LIS 1-RC-PT-NODSSF Trans Reactor
LU 1-HC-PT-NOSSH Trans Reactor
nmong L -RC-PT-NOSER Trans Reactor
ot 1-BC-PT-NOSED Trans

LU L=RC-PT-NOSEP Trans

141
140
141
140
141
140
141
106
155

156
155
155
155 , ISSA
155
155
155
106
106
106
106
15%
155 , ISGA
155
155
155
155
155

T IEEEIIEEIETESEEREEIREETE

53F¥TEEEEEEESEE
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R R R R R T TO O SRR ==rmIF M T ==~

HYSTEMN;

r.o.

Moo
L]

L UL
=001

L UL
LR
LA
Nool

LR S AN
FANISY
15560
J¥0
LA AL EY]
PYIiQ
FRLET

JI0

1010
Ay

RESTDUAL WEAT

RFMOVAL SYSTEM

FOUTPMENT SFLFECTED

/".

HCGS FSAR
TARLE Y. 11-5

FOR HARSH ENVIRONMENT OUALIFICATION

18

“BC-TE-NO2TA
1-RC-TE-NO2TH
1-AC-TE-4401
1-BC-FT-4435
1 -RC-HV-44)9
I-BC-25-44)9
1-BC-FT-4461A
1-RC-FT-44618
1-BC-FT-0462A
1-BC-FT-44620

Ib NO,

L L SNSRI . N .
1=BRC-PT-NOSEN ElLl
i~ m‘ PT-NOSY £l
1=RC-PT-NOSBA Ell
1-BC-PT-NOSAR Ell
1-BC-PT-NOSHC Ell
1 -8 -PT-NOSRD Ell
=B - POT-NOSOA Ell
1 -BC-PDT-NOGOR Ell
1=

CONPONENT

Trans
Trans,

Ditf. Trans,
DItE. Trans,
DIfE. Trans,
Diff. Trans.
Ditf. Trans.
Ditf. Trans,
Temp., Elemt .

Temp., Elemt .

Temp. Elemt .

Flow Trans,

Control valve
Limit Switch

Flow Trans.

Flow Trans.

Flow Trans.

Flow Trans.

PAM THMI ACTION
LOCATION EQuUIP, PLAN FQUIP.
_BLDG,  ELEV. NOTE (1) _NOTE (2)
Reactor 54 NO No
Reactor 4 No No
Reactor n NO NO
Reactor 7 No NO
Reactor " NO NO
Reactor 1 NO No
Reactor ” NO NO
Reactor ” NO NO
Reactor ” Yesn No
Reactor " Yen No
Reactor ” No No
Reactor ” NO NO
Reactor " NO No
Reactor ” NO NO
Reactor 7 Yes NO
Reactor ” Yen NO
Reactor 102 Yes No
Reactor "7 You No

’\)

1/P6
Page 34 of 119

PLiD
511

FESS REF, NO,

159
106
155
15%
15%
155 , I9GA
106
106
i
14
LR
29
127
127
2%
29
29
PA
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HCGS FSAR Page S8 of 119
TABRLE 3.11-5%
EQUIPMENT SELECTED POR MARSH FNVIRONMENT QUALIFITATION PaID
M-52-1
SYSTEM: CORE SPRAY
ne
PAM THI ACTION
1D NO. LOCATION EQUIP. PLAN BOULIP.
P.0O. NOTE (5) _ MPL NO. COMPONENT RLDG., ELFV, _NOTE (1) _ NOTF (2) EFSS REF., NO.
ool 1-BF -FT-NOSIA E§~- Reactor 54 No NO 155
LIUNE 1-NE-FT-NOSIR E2) Reactor 54 NO NO 15%
001 1-BE - PT-NDSEA E21 Presas Trans, Reactor 54 No No 155 , ISSA
*o0) 1-RF-PT-NOS4R e21 Press Trans, Reactor %4 NO NO 155, ISSA
noog 1-RE-PT-NOSSH E21 Pross. ans . Reactor 54 No NO 15%
moo) 1-BE-PT-NOSSD E21 Press, Trans, Reactor 54 No NO 15%
non | 1-HE-PT-NOSSP €21 Preas. Trans. Reactor 54 NO NO 15%
L LU | 1-BF-PT-NOSSH k21 Tranm, Reactor 54 NO NO 15%
LU 1-BE-POT-NOSS E21 Press. DIiff. Trans. Reactor Lh N No 155 ,ISSA

Amendment 14



SYSTFR: HIGH PRESS COOL,

wy

Pr.o,

rloQ

ryoQ

PIO2Q

Pla20

L3R 1P (4]

Py

rPYINQ

P00

Pin2Q

ving

PIO2Q

PYI02Q

P20

PIGD

PIO2Q

PY02Q

PIO2Q

PYO2Q

FIOWAQ
PO AQ
PO YA
P I IAQ
Pi0IQ

PloiQ

J601

PIOIQ

In wo,

_ROTE (5)

1-FD-HV-FOD)
1-FD-25-FON)
1-FU-HV-FOO2
1-FD-25-¥002
1-FD-HV-FOD)
1-FD-2S-¢00)
1-8) -HV-FO04
1-RI-2S-FRO4
1-BJ-HV-FOO&
1-BI-25-FOO0&
1-BI-HV-F0O?
1-8)-25-F007
| -BI-HV-FOOR
1-R)-25-FOO8
1-AP-HV-FOI11
1-AP-215-FOL1
1-BJ-HV-FO12
1-RI-28-FO012
1-FO-SV-FO28
1-FD-25-F028
1 -FD-SV-FO029
1-FD-35-F029
1-BI-NV-FOU2
1-R2-15-F042
~FD-SV-r0S4

INJECTION

_RPL NO.

HCCS FSAR

TABLE 1.11-5%

EQUIPMENT SELECTED FOR HARSH FENVIRPONMENT QUALIFICATION

—CONPONENY

Control Valve
Limit Switen
Control Valve
Limit Switch
Control Valve
Limit Switch
Control Valve
Limit Switch
Control Valve
Limit Switch
Control Valve
Limit Switch
Control Valve
Limit Switch
Control Valve
Limit Switch
Control Valve
Limit Switch
Solenold Valve
Fosition Switch
Solenold valve
Position Switch
Control Valve
Limit Switch
Solenoid valve

PeID
LEEL |

P

A

1/86
Fage 61 of 119

~FD-NV-FO071

Control Vaive

PAM THI ACTION
LOCATION FOUIP, PLAN EQUIP.
BLDG,  FLEV, NOTE (1) _NOTE (2) FESS REF, NO.
Reactor 54 NO NO 113
Reactor 54 NO NO 11
Resctor 102 No No 132
Reactor 100 Yen NO 132
Reactor 102 ~o No 132
Reactor 102 Yen N 132
Reactor 54 NO NO 126
Reactor 54 NO NO 126
Reactor 102 NO NO 13
Reactor 102 Yes NO 13
Reactor 54 No No 13
Reactor 54 No NO 133
Reactor 77 NO NoO 133
Reactor n NO No 113
Reactor tal No NO IR
Reactor ” NO No 133
Reactor 54 No No 133
Reactor 54 Yon No m
Reactor 4 No NO 140
Reactor 54 No No 141
Reactor 54 No No 140
Reactor 54 No No 141
Reactor 54 Yes NO 126
Reactor 54 Yea NO 126
Reactor 54 NO No 44
HNo—
Reactor 77 Ney No 126

Amendment 14
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HCGS FsAR Page 62 of 119
TABLE 1.11-%
EQUIPMENT SFLECTED FOR HARSH FNVIRONMENT QUALIFICATION PeID
MoN5-1
SYSTEM: MICH PRESS COOL. INJECTION
8
PAN T™I ACTION
1D NO, LOCATION EQuIP., PLAN FOQUIP.,

P.O, NOTE (S) ~ MWPL ND.  COMPONENT I ___BLDG.,  ELRV. NOTE (1) = NOTE (2)  FPESS REF. WO, - W | LA
PiONQ 1-FD-28-¥071 Limit Switch Reactor ” Yes N 126
PloiQ 1=-FD-NV-FOTS Control Valve Reactor 1 NO No 127
PYOIQ 1-FO-2S-FO 7% Limit Switch Reactor n Yes NO 127
FI0IQ 1-FD-nv-¥079 Control valve Reactor bRl NO No 127
PIOIQ 1-FD-25-F079 Limit Switch Reactor 77 Yes No 127
P00 1-FDO-WV-Fl00 Control valve Reactor 100 No NO 139
PYOIAQ 1-FD-25-F100 Limit Switch Reactor 100 Yes NO 139
L 1-FD-FT-NODS B4l Flow Trans. Reactor 54 Yen NO 15%
Mooy 1-FD-PT-NO1) E4) Fress. Trans, Reactor 54 NO No 106
noal 1-FD-LSH-NO 14 F4l Level Switch High Reactor 54 No No iso
LU 1-82-PT-NOSO €4l Press. Trans, Reactor 54 No L5 158
LI} 1-BJ-PT-NOSI Ed4l Flow Trans. Reactor 54 No LS} 155
LIV 1-FD-POT-NOSTA LB} Press. DIff., Trans. Reactor ” No No 15%
LU 1-FD-POT-NOSYIC E4) Press. DIiff, Trans, Reactor kAl NO NO 155
LIS 1-FO-PT-NOSAA £4) Fress. Tranamitter Reactor " NO NO 15%
LU 1-FD-PT-HOSEC B4 Press. Transmitter Reactor ” NO N 15%
noo | 1-FD-PT-NOSRE Ed) Press. Transmitter Reactor ” No NO 155%
mon) 1-FD-PT-NOSRG E4l Press. Transmitter Reactor 17 NO No 155 | ISTA
non| 1-8)-LT-NO62A £l fevel Transmitter Reactor 54 NO No 120
nOo 1-BJ-LT-NOG2E E4l Level Trans. Reactor 54 NOo NO 120
231010 1-8J-PT-4771 Press Trans. Reactor 54 No NO ISSA
JI101Q 1-BJ-LT-4801 Level Trans, Reactor 54 Yes Yen 28
PIOYAQ 1-BJ-#V-480) Control Valve Reactor 54 No NO 139
PO AL 1-B)-215-400) Limit Switch Reactor 54 Yes NO 139
PIOIAQ I-BI-Nv-4B804 Control Valve Reactor 54 NO NO 139
PY0IAQ 1-RJ-25-4804 Limit Switch Reactor 54 Yea NO 139
L L 1-RI-LT-4R05-] [avel Trans. Reactor 54 You NO 155

Amendment 14
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HCGS PSAR Page 6) of 119
TARLE Y. 11-5%
EQUIPMENT SELECTED FOR HARSH FNVIFONMENT ODALIFICATION Pein
n-5%=1
SYSTEM: HIGH PRESS COOL. INJECTION
Ry
PAM THI ACTION
10 N, LOCATION EQuIP. PLAN BOUIP.
P.O. NOTF ($) ___WPL NO. COMPONENT BLDG . ELEV,  NOTE (1)  WNOTE (2) EESS REP, NO.
oo LW -LT-4805-2 Isvel Trans. Reactar 54 No NO 155 ,ISTA
PI0AQ 1-BJ)-NVv-4885 Control valve Reactor 54 NO No 139
PO AQ 1-8B0-15-4845 Limit Switch Reactor 54 Yes No 139
FINAAQ 1-R1-HV-4866 Control Valve Reactor 54 No NO 139
P10 AQ I-BI-25-4866 Limit Switch Reactor 54 Yos NO 139
P20 1-RI-HV-B278 Control Valve Reactor 102 NO NO i
morw 1-R)-25-8278 Limit Switch Reactor 102 You NO 13

Amendment
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TABLE 3.11-5

FQUIPMENT SELECTED POR HARSH FNVIRONMENT QUALIFICATION

SYSTEM: WPCL SUMP TURRINE
o
) PAN THI ACTION
10 No, LOCATION EQUIP, PLAN FOUIP,
PO, NOTE (S) MPL NO, COMPONENT BLDG. FLEV.  NOTE (1) NOTE (2) ___ EESS REF.

noo 10-5-211 E41-C002 HPCTI Turbine Reactor 54 NO No 123
L 10-p-21) E41-C002 Aux. 011 Pump Motor Reactor 54 No No 123
LI} 1o-p-215% E41-COD2 HPC1 Vac Tank Coed. Puymp Reactor 54 NOY NO 121
MO0 10-P-218 E4i-CO02 HPCI Gland Seal Cond., vac, Pump Reactor 54 No No 123
LULT] No Tag No, F41-C002 HPCI Turbine Governor Reactor 54 No 123
MO8 20 IA-P-228 Jockey Pump Motor, ECCS Reactor 54 L1
Je01Q I-FD-SV-r025$ Solenold valve Reactor 54 4"
JeniQ 1-FD-28-F028 Position Switch Reactor 54 '
PIO A 1-FD-SV-F026 Solenold valve Reactor 54 140
100 1-FD-28-7026¢ Position Switch Reactor 54 141
PrOAY 1-BJ-HV-FOS9 Control valva Reactor 54 138
PI0IAD 1-BJ-25-70%9 Limit Switch Reactor 54 138
"ol 1-8)-PT-NOS2 Press. Trans. Reactor 54 106
=001 1-8)-PT-NOS ) Press. Trans. Reactor 54 155 ISSA
L 1-FD-PT-NOSSA Press. Trane. Reactor 77 155, ISSA

z
Q
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TABLE 1.11-S

FQUIPMENT SELECTED FOR HARSH FNVIRONMENT OUALIFICATION PeiD
MoNE]
SYSTVM: HPCL PUMP TURNINE
Fb
PAM THI ACTION
1D NO, LOCATION EQuUlP., PLAN EQUIP.
0.  _NOTE (S) __MPL NO, COMPONENT e BLDG.  ELEV, NOTE (1)  NOTE (2) EESS REF. NO, o I
mO01 1-FD-PT-NOSSC B4l Trans. Heactor 17 NO NO 155 ,ISSA
nong 1=FD-PT-NOSSE B4l Trans, Reactor 77 NO Ny 15%
001 1-FD-PT-NOSSG P4l Trans. Reactor 17 NO No 155, 1S54
LN 1-FD-PT-NOSSA (2} Trans, Reactor 4 NO NO 158
LI 1-FD-PT-NOSSE LE B Prese. "rans. Reactor 54 NOY Noy 1558
o0y 1-FD-FPV-4879 Ed4l Plow Control Valve Actuator Reactor 54 NO No 123
LILT 1-FD-FV-4R80 LL 3] Flow Control Valve Actuato: Reactor 54 NO NO 123
non) 1-FD-LSH-489%0 Eql Level Switch Righ Reactor 54 NO NO 123
J101Q 1-RJ-PT-489) Press Trans. Reactor m" NO No 29
ooy 1-FD-LSL-490) E41-C002 Level Switch Low Reactor 54 No NO 121
"ol 1-FD-PSH-4905 E41-C002 Press Switch High Reactor 54 NO NO 123
LI 1-FD-15-4907 E41-C002 Limit Switch Reactor 54 NO NO 12
LU 1-FD-PSL-4908 E4)1-C002 Press. Switch Low Reactor 54 No NO 123
"ol 1-FD-TS-4909 £241-C002 Temp Switch Reactor 54 No No 123
MO0 1-FD-PDSH-4910 E41-C002 Press Diff. Switch High Reactor 54 No No 123
LI ] 1-FD-LSHL-4912 E41-C002 Level Switch High Low Reactor 54 NO No 123
Mool 1-FD-PS-491) E41-C002 Press. Switch Reactor 54 NO Ne 123
w0y 1-FD-SE-4919 E41-C002 Speed Elamt ., Reactor 54 No NO (F3}
PYOA 1-FD-HV-4922 Contr. Valve Reactor 54 No No 119

Amendment 14



SYSTEM: CONTAINMENT ATMOS ., CONTRL.,

s

EQUIPMENT SELFCTED FOR HARSH FNVIRONMENT OUALIFICATION

&

HOGS FSAR
TABLE Y.11-5%

PeID
n-57

FESS REF. NO,

PAM TMI ACTION
10 NO, LOCATION EQUIP., PLAN FOUIP,

P.0. NOTE (S) __ _____WPL MO, COMPONENT. — . BLDG, = EBLEV, _NOTE (1) _ NOTE (2)
JI5% 1A-C-200 HW2/02 Analyzer PNL A Reactor 162 No Yeu 30
J3¥59Q In-C-200 H2/02 Analyrer PNL R Reactor 162 No Yeu 10
J15% c-C-200 H2/02 Analyzer Heat Trace PNL  Reactor 162 No No» 1
JI15%0 10-C~200 H2/02 Analyzer Heat Trace PNL  Reactor 162 No No 1
JIS0 1G5 -TE-0351] Temperature Elament Reactor 145 No Yes n
JI59Q | .5-TE-0)52 Temperature Element Reactor 145 No Yon 3l
JAsa0 I <%-TE-015) Temperature Element Reactor " No Yas 3
JIsey 1 -GS-TE-0154 Temperature Element Reactor 162 No Yen 11
JIsw 1-GS-TE-0)5S Temperature Elemaent Reactor 102 No Yes 1
3159 1 -G5-TE-DIS6 Temparature Element Reactor 162 . No You 3
J159Q 1 GS-TE-0YSY iwmperature Element Reactor 162 No Yes LR}
J1590 : Tenperature Element Reactor 162 No Yeun 3
590 Terperature Element Reactor 162 No Yon 3
r“‘huo Solenoid Valve Reactor 145 No N 145
rynso 1-C5-15-4950 Position Switch Reactor 145 Yos NO 145
LR LURY T3] 1 GS-HV-4951 Control Valve Reactor 145 No No 139
PI0IAQ | <G5-25-4951 Limit Switch Reactor 145 Yo NO 119
PlOSY 1-GS-5v-49%2 Solenoid Valve Reactor 145 No No 145
viosy 1 GS-15-49%2 Position Switch Reactor 145 Yes No 146
P10 A0 TGS -HV-4955A Control Valve Reactor 132 No No 119
PI0ay 1-GS-25-4955A Limit Switch Reactor 132 Yes No 119
PI0YAQ 1 -GS -HV-4955R Control Valve Reactor 162 No No 139
P00 1 -GS-25-49558 Limit Switch Reactor 162 Yos No 1319
L LAY 1 GH-5V-4956 Solenoid Valve Reactor 102 N No 145
PIOSQ 1 -GS-25-4956 Position Switch Reactor 102 Yen No 146
PIOSQ 1-G5-5v-4958 Salenoid Valve Reactor 77 No No 145
P305Q 1 -GS-15-4958 Position Switch Reactor bA ) Yon No 146
P30 INQ -GN -HV-4959A Control Valve Reactor 7" No NO 119

m |- 65-TE 0360 TEMPGRATURE &1LEMENT REACTOR 162 Ne ves 31 ]

¥
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TARLE Y, 11-5%

EQUIPMENT SELECTED FOR HARSH FNVIRONMENT QUALIFICATION PelD
m-57-1
NYSTEM: CONTAINMENT ATMOS . CONTRL,
GS
PAM TMI ACTION
1D NO, LOCATION EQUIP, PLAN EQUIP.
P _NOTE (5) MPL NO, COMPONENT . BLDG,  FLEV.  NOTE (1) WNOTE (2) FESS REF. NO. ol B
JVS9Q 1 -GS-Sv=-5086A) Solennid Valve Reactor 162 NO No 10
JE5a9y LGS -SV-SORKA2 Solenoid Valve Reactor 162 NO No 10
2I5% 1-G5-5V-5086R1 Solenold Valve Reactor 162 No No 10
1159 1-G5-SV-S08682 Solenoid Valve Reactor 162 NoO NO 0
J 159 1 GS-HE~5087A Hand Sw. Reactor 162 No No 30
JI59% | S5 -SV-S08TA) Solenoid Valve Reactor 162 No No i0
JI15%W 1-GS-5V-S087A2 Solenold Valve Reactor 162 No No 10
J1590 | “S5-NS-S508Th Hand Sw, Reactor 162 No No 30
A359% 1 -GS-5V-S08781 Solenold vValve Reactor 162 No No 10
JI58Q 1 GS-5v-5087802 Solenoid Valve Reactor 162 No No 30
JI5W 1-GS5-TAN-5092A Temp. Alarm High Reactor 162 No NO 30
Ji599 1-GS-TAL-5092A Temp. Alarm Low Reactor 162 No No 10
21590 1 -GS-TAH-S0928 Temp. Alarm High Reactor 162 No No 10
JIS9Q 1 -GS -TAL-50920 Temp. Alarm Low Reactor 162 NO No 10
359 | 4 S-TSH=-5092A Temp Sw. High Reactor 162 No No 10
JI599Q I GS-TSL-5092A Temp. Sw. Low Reactor 162 No No 30
RERL T8 1 -GS-TSH-50920 Temp. Sw. High Reactor 162 No No 10
J159Q 1-GS-TSL-50928 Temp, Sw., Low Reactor 162 Noy No 10
J 1590 1 GS-FAL-S094A Flow Alarm High Reactor 162 No No 10
JseQ -GS -FAL-50948 Flow Alarm Low Reactor 162 No Noy 10
21590 | GS-905-5094A1 Press, DIff. Sw. Reactor 162 No No 30
21590 1-G5-PNS-S094A2 Preas, DIff. Sw. Reactor 162 No No 30
1159 1 -GS-PDS-509481 Press Diff. Sw. Reactor 162 No No 3o
J1590 1 “GS-PDS-5094R2 Preass DIff, Se. Reactor 162 No No 30
PO IAQ 1 GS-HV-5741A Control Valve Reactor 132 Ho No 119
PYO IAQ 1 GS-25-5T41A Limit Switch Reactor 132 No No 119
PIDIAQ 1-GS-Hv-S7418 Control Valve Reactor 132 No No 119
P10 1AQ 1-GS5-25-$7418 Limit Switch Reactor 112 No No 139 9
- Heat Traclng e — T ——— -
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TARLE 3.11-5%
ECUIPMENT SELECTED FOR HARSH ENVIRONMENT OUALIFICATION PeID
"m-58-1
SYSTEMt CONTAINMENT HYDROGEN RECOMBINATION SYSTEM
oS
PAM TMI ACTION
I No. LOCAT LON EQULP, PLAN FOUTP,
PO, NOTE (S) MPL NO. COMPONENT e | T NOTE (1) NOTE (2) FESS REF, NO.

LU Rl T TA-5-208 Hydrogen Recombiner Reactor 162 No No 52,533,596 thru 64
04 TAD 1B-5-2058 Hydrogen Recombiner Reactor 162 No NO $2.51,56 thru 64
LR RIS IA-C-218 Power Panel Reactor 162 N NO 54

MUATAQ TA-E-218 Heater Reactor 162 No No 56

nO4 A IA-V-215 Far Motor Reactor 162 No No 52

MULTAQ In-C-215% Power Panel Reactor 162 NO No 54 ,55,64,65
LT RETS) In-E-215% Heater Reactor 162 No No 56

LUL RE T Ih-v-215 Fan Motor Reactor 162 No No 52

PlolQ 1G85 -HV-5050A Contr. Valve Reactor 145 No Yes 127

U L8 1) | 45-285-5050A Limit Switch Reactor 145 Yonu Ny 127

P00 1L-<S-nv-50508 Contr., Valve Reactor 102 No Yen 127

rinlQ 1S5 -25-5050m Limit Switch Reactor 102 Yon No 127

PinLQ 1-GS-HV=-5052A Contr. Valve Reacior 145 NO Yen 127

vi0Q 1CS-28-5052A Limit Switch Reactor 145 Yes No 1”7

PI0IQ 1S HV-5092% Contr. Valve Reactor 102 No Yos 127

vI0lQ 1US-25-50828 Limit Switch Reactor 102 Yes No 127

(U8 LR RN 1 GS-HVv-S0SIA Contr. Valve Reactor 77 No Yes 127

PI0LQ 1 -GS-25-50%)A Limit Switch Reactor 1 Yes No 127

B LA TS 1.S-"Hv-505n Contr., Valve Reactor n No Yen

viog 1 <5-215-508 18 Limit Switch Reactor L Yos NO 1

rPYOLQ 1 -GS-HV-S5054A Contr. Valve Reactor 17 No Yes i

riojo 1-GS-25-5054A Limit Switch Reactor " Yos No 127

PI0IQ 1-GS-HV-5054n Contr, Valve Reactor 7 No Yas 127

vI0iQ 1 G8-28-50548 Limit Switch Reactor 77 Yan No 127

PI0AQ L =AC-HV=-505%5A Contr., Valve Reactor 54 No No 119

PI03AQ 1-BC-285-505%A Limit Seltch Reactor 54 No No 119

PIOIAQ 1-HC-HV-S05%R Contr, Valve Reactor & No No 119

Amendment 14
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TABLE ). 11-%
EQUIPMENT SELECTED FOR HARSH ENVIRONMENT QUALIFICATION n;: ,
72~
SYSTEMY MAIN STHAM IS0 VLV SEAL SYS
e
i PAM THI ACTION
D No, LOCATION fQUIP, PLAN EQUIP.
r.o, NOTE (5) MPL NO.  COMPONFENT E BLDG . _FLEV, ~ NOTE (1) NOTE (2) EFSS REF. NO,
PO AQ 1 FP-HV-SH |5 Contrnl Valve Reactor 102 No No 139
LR | I -AN-PT-SRISA Pross Trans. Reactor 102 Yon Mo 15
P AQ 1-RP-25-5R15A Limit Switch Reactor 102 Yean No 139
IO AQ 1-NP-HV=-58 158 Control Valve Feactor 102 No No 139
nnng I-AR-PT-S5R )50 Press Trans. Reactor 102 No No 15
PO IAQ I-XpP-25-5815n Limit Switch Reactor 102 No No 119
A0 1-KP-HV-SRIAA Control Valve Reactor 102 No No 139
CULE | -AR-PT-58 16A Press Trann, Reactor 102 Yon No 15
P ADAQ 1-¥P-25-5R¥6A Limit Switch Reactor 102 Yen No 139
PN IAQ 1-KP-HV-58Ian Control Valve Reactor 102 No No 139
iy 1-AR-PT-S8 16N Press Trans, Reactor 102 No o lssgy
P10 YAQ 1 -KP-75-5S8 168 Limit Switch Reactor 102 No No 139
#0330 I-XP-HV-SRITA Control Valve Reactor 102 No No 139
UL 1-AR-PT-SH)IA Press Trans, Reactor 102 You No 15
Y AD T-EP-25-S817A Limit Switch Reactor 102 Yon No 139
VA0 IAQ 1-EP-HV-S8 1R Control Valve Reactor 172 N No 119

Amandoent 14
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TABLE 3.11-5
EQU I PMENT SELECTED FOR HARSH ENVIRONMENT QUALIFICATION PaiD
MoA3-1
SYSTEM: REACTOR BIDG. SUPPLY CONTROL DIAG.
R .
PAM T™MI ACTION
THh NO, LOCATION EQUIP. PLAN EQUIP.,

PO,  NOTE (S) ! o »7HPAL__§Q.______£CH__P_@__!_!‘_I_ I S RLDG.  ELFV. _NOTE (1) NOTE (2) l_:_l;&s_"'. NO .,
LA LIV] IAC-04) Heater Control Panel Reactor 132 NOY NO 100 '|63
NIRED InC-v4) Heater Control Panel Reactor 178 No NO 100,163
MINEQ 1we-04) Heater Control Panel Reactor 132 No No 100 ,IBS
LELLIV 1nC-04ed Heater Control Panel Reactor I62 No NO 100 163
LR T IAC- 044 Heater Control Fanel Reactor 162 NoO No 160 , 163
HIRGQ IBe-0ae Heater Control Panel Reactor 178 No NO 100 63
L AR RIS IA-VH-208 Unit Cooler Reactor 54 NO No 81
LA B IV IR-VH-208 Unit Cooler Reactor 5“4 NO No 8l
M0 IA=VH-209 nit Cooler Reactor “4 NO NO 8
LRE RIS 1R-VH-209 Unit Cooler Reactor 54 No NOY 81
n211Q 1A-VR-210 tnit Cooler Reactor  S4 No No 81
LEA R IW In-vi-210 tinit Cooler Reactor 4 No NO Rl
LRE R 1) 1C-VH-210 unit Cooler Reactor 54 No No Ch
LRER IV I1o-vn-210 tnit Cooler Reactor 54 No N 8l
LRIV 1E-vn-210 tnit Cooler Reactor " NO NO LA
LR B i) IF-vi-210 tinit Cooler Reactor n NO NO 8
LR BN 1G-VH-210 Unit Cooler Reactor 54 No NO L]
mTHIQ I1H-VH-210 tnit Cooler Reactor 54 N NO L1
LA B 38 IA-VH-211) Unit Cooler Reactor 54 No NO L]
LEA R IV IR-vH-211 Unit Cooler Reactor 54 NO NO 81
LRA BTV 1C-VH-211 Unit Cooler Reactor 54 No N a1
LRAR IS 10-vH-211 Unit Cooler Reactor 54 No No 81
niQ 1E-VvHu-211 Unit Cooler Reactor 54 NO No LE)
N0 1F-vn-211 init Cooler Reactor 54 No No 8]
LA R v 1G-vH-211 Unit Cooler Reactor 54 NO NO L]
LRARIY IH-VvH=-211 Unit Cooler Reactor 54 No No Rl
LRSI V] 1A-v-21) Fan & E-H Actuator Reactor 132 No No LB
LRA R4 1R-v-211 Fan & E-W Actuator Reactor 178 No NO LR

Amendment 14
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TABRLE 1.11-%
EQUIPMENT SELECTED FOR HARSH ENVIRONMENT OUALIFICATION PeID
M-B)-1]
SYSTEM:  REACTOR ALDG. SUPPLY CONTROL DIAG.
GR
PAM THI ACTION
1D NO, LOCATION EQuUIP, PLAN EQUIP.
P.O.  NOTE (S) MPL NO, COMPONENT BLDG. FLEV. __NOTE (1)  NOTE (2) _ FESS REF. NO,
LRA B IV] 1c-v=21) Fan & E-H Actuator veactor 132 No NO LB}
LEA BRI 10-v=-21% Fan & F-H Actuator Reactor 162 No NOo 8
LR 18] 1F-v-21) Fan & E-H Actuator Reactor 162 No NO 83
LRAR TS} IF-v=213 Pan & E-H Actuator Reactor 178 NO NO LR
CRARIs) IA-VH-214 Unit Cooler Reactor 102 No NO Bl
n'ilQ I8-vi-214 Unit Cooler Reactor 102 No No L]
mTLIQ 1C-vH-214 Unit Cooler Reactor 102 NO NO 81
LA RIS 1D-VH-214 Unit Cooler Reactor 102 No No 8l
MIHOAQ IA-C=-281 Unit Cooler Ctrl Pnl., Reactor 102 No NO 91,97,98
LRE LS Te) In-C-281 Unit Cooler Ctrl Pnl. Reactor 102 No No 91,97,98
MIHOAQ 1C-C-281 Unit Cooler Ctrl Pnl. Reactor 102 No No 91,97,98
MIROAD 1D-C-281 Unit Cooler Ctrl Pnl. Reactor " No Ny 91,97,98 C

Amendment 14
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SYSTEM: RF
Gu

AC BLNG EXH CONTRL .

1D N,
NOTE (S)

IAC-04S

InC-04%
1A-V-208
In-v-206
1-CU-5Vv-94 14A}
I=GR-5V-9414A2
1-GU-2S 94 14A
I-GU-SV-9414n)
1-GU-SV-94 1402
1-GU-28-94140
1-GU-FT-9425A
1-CU-PDT-9425A
1-CU-TE-9425A
1=GUH-HD-9425A1)
1-GU-HD-9425A2
1-CU-FD-9425A)
1-CU-FD-94 25AS
1-GU-FY-9425R
1-GU-POT-94 258
1-GU-TE-9425R
1-GU-HD-9425R1
1-GU-HD-9425M2
1-GU-FD-94258)
1-GU-FD-9425RS
1-GCU-FD-94 26A
1-GU-FT-9426A
1-GU-FSL-9426A1
1-GU-PDT-9426A1
1-GU-FSL-9426A2
1-GU-PDT-9426A2

HeL ¥O.

HCGS FSAR
TABLE 3.11-5

EQUIPHENT SELECTED FOR HARSH FNVIRONMENT QUALIFICATION

CONPONENY

Heater Control Panel
Heater Control Panel
Fan & EN Actuator
Fan & EM Actuator
Solenold Valve
Solenoid Valve
Position Switch
Solenoid Valve
Solenoid valve
Position Switch

Flow Trans,

Press. DIEff. Trans.
Temp. Elemt .

Hand Damper Actustor
Hand Damper Actuator
Flow Damper Actuator
Flow Damper Actustor
Flow Trans,

Press. DIff. Tranas.
Temp. Elemt.

Hand Damper Actuator
Hand Damper Actuator
Flow Damper Actuator
Flow Damper Actuator
Flow Damper Actuato:
Flow Trans.

Flow Sw. Low

Press, DIff. Trana,
Flow Sw, Low

Press. DIff. Trans,

LOCATION
BLDG.,  FLFV,
Reactor 145
Reactor 145
Reactor 145
Reesctor 145
Reactor 178
Reactor 18
Reactor 178
Reactor 178
Reactor 178
Reactor 178
Reactor 145
Reactor 145
Reactor 145
Reactor 162
Reactor 145
Reactor 145
Reactor 145
Reactor 145
Reactor 145
Reactor 145
Reactor 162
Reactor 145
Reactor 145
Reactor 145
Reactor 145
Reactor 145
Reactor 145
Peactor 201
Reactor 145
Reactor 102

PAN
EQuIP,

NOTE (1)

S BT EEESTIIEEEETETESREIRRRREY

TMI ACTION
PLAN EQUIP.

woTe (2)

PelD
n-84-1

EFESS REF. NO.

1/86
Page 95 of 119

5%

FETIEESEEEETEEETRETEERRRES

100 , %3
100 , 163
8)
8
LL]
L1
a9
88
88
LE)
29
99
93
LR
LR
87
87
9
99
9
87
87
8
87
L]
99
92
99
92
99
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TARLE Y. 11-5
FOUTPMENT SELECTED FOR HARSH ENVIRONMENT QUALIFICATION Pein
N/A
SYSTEM: GENERIC
PAM TRI ACTION
T N, LOCATION BQUIP. PLAN EQUIP,
P.0. _NOTE (S)  VENDOR  COMPONENT L _Sps, eV, NOTE (1) _NOTE (2) FESS REF, NO.
El700Q LIR ) Brand-Rex Co, Tri, and Twinaxial Cable Note (1)) N/A N/A 9
L2 RA Ris Rrand-Rex Co, Tri, and Twinaxial Cable Note (1)) N/A N/A 9
(BRI LA Hrand-Rex Co, Tri, and Twinaxial Cable Note (3) N/A N/A 9
KL 700 RS9 Arand-Rex Co, Tri, and Twinaxial Cable Note (1)) N/A N/A 9
AR LU Hrand-Rex Co, Tri, and Twinaxial Cable Note () N/A N/A 9
ElLY0aQ LLJ fockbhestos Co, Tri, and Twinaxial Cable Note (1) N/A N/A 12 ,12B
ElY0Ay LL P Rockbeatos Co, Tri, and Twinaxial Cable Note (3) N/A N/A 12
Fl1oaQ L Rockbestos JOOV Shielded Inst. Cable Note (3) N/A N/A 10
Kiroag ROS Rockbheston Co, Tri, and Twinaxial Cable Note (13) N/A N/A 10
F170AQ LIR ] Rockbestos Co, Tri, and Twinaxial Cable Note (1) N/A N/ 10
EL1T0AQ RGIL Rockbhestos Co, Tri, and Twinaxial Cable Note (1) N/A N/A 10
£170A0 R22 Rockbestos Co, Tri, and Twinaxial Cable Note () N/A N/A 10
Fl1Y0AQ s1) Rockbestos Co, Tri, and Twinaxial Cable Note (1) N/A N/A 1 ,llb
ELT0AQ stio Rockbastos 600V Control/Power Cable Note (1) N/A N/A 1
L TOAQ S14 Rockbestos Co, Tri, and Twinaxial Cable Note (1) N/A N/A i, 2B
ElL10AQ 516 Rockbestos Co, Tri, and Twinaxial Cable |Note (1)) N/A N/A 1 2B
F1T0AQ Si8 Rockhestos Co, Tri, and Twinaxial Cable Note (1)) N/A N/A 11 ,lz
EL70AQ vKe Rockbestos Co, Tri, and Twinaxial Cable Note (1)) N/A N/A 128 12
e£110Q 104 Eaton 600V Shielded Instru Cable Note (3) N/A N/A 13
IR Dol Eston 600V Shialded Instru Cable Note (1) N/A N/A 1
El171Q DOz Eaton 600V Shielded Instru Cable Note (3) N/A N/A 1
Fi210 Doy Eaton 600V Shielded Instru Cable Note (3) N/A N/A i3
€110 o4 Eaton 600V Shielded Instru Cable Note (1)) N/A N/A 13
€170 DoOS Eaton 600V Shielded Instru Cable Note (1)) N/A NN 1
1710 DO% Eaton 600V Shielded Instru Cable Note (3) N/A N/A 1

Amendment 14
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TARLE 3.11-§
EQUIPMENT SELECTED FOR HARSH ENVIRONMENT QUALIPICATION PelD
N/A
SYSTEM: GENERIC
PAM THMI ACTION
1D NO, LOCATION EQUIP. PLAN EQUIP.
e.0. NOTE (5) VENDOR COMPOMENT BLDG , ELEV. NOTE (1) NOTE (2)  EESS REF. MO,
FEI6200-)~1F Raychem Corp. High Voltage Terminations Note (3) N/A N/A 19
FA7RRAQ-1~1F N-MCK Raychems Corp. Motor Connection Kit Note (1)) N/A N/A 20
FARATQ-)~1F WCSFP-N Raychem Corp. Cable Breakout Kit Note (1) N/A N/A 21
FOS479Q-1~1F Raychem Corp. Cable End Sealing Xit Note (1)) N/A N/A 21
FARSELIQ-1-1F NPKS NPRX, NPRC Raychea Corp. Cable Splice Assy Note (3) N/A N/A 23
FARSHIQ-1~1F Raychem Corp. Thermofit Insulation Sys Note (13) N/A N/A 22
FSI2160-1-1F N-21009-01 Conax Corp. Electric Conductor Seal Aasy Note (3) H/A N/A 24
FLISS3 N- i3 Coume Rp.  MooIED PG Guans Assy  Note(3) N/a nia 33
N-inl3

T
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TABLE 3.11-6 Page 2 of 3

SAFETY-RELATED EQUIPMENT LOCATED IN A HARSH ENVIRONMENT EXEMPTED
FROM ENVIRONMENTAL QUALIFICATION REQUIREMENTS

EQUIPMENT TAG wO, MPL NO, DESCRIPTION REASON
1-AE-HV-FOY9 Motor Operated valves These motor operated valvesVare not qualitlied for submergence
1=AR-HY-FO?! Motor Operated Yalves caused ty a feedwater |Ine break In the steam tunnal. They have teen provided with
1=KP-HVY-S829A.8 Motor Operated valves primary and backup 1€ bus protective devices located In the hazard free area,
|=KP-HY-4A8Y4A B Motor Operated valves
1-KP-HY-3835A B Motor Operated vaives —|AND oo vaes]
1-KP-HY-5836A.B Motor Operated VYalves
1-KP-HV-S837A.B Motor Operated Valves
-
No Tag No, C1i-Fo10 Pusition Switch These NAMCO |Imit switches perform no safety functions, Fallure modes and effect
No Tag No, Cl1-FO11 Position Switch analysis has shown that there are no possitle tallure modes which can adversely
Mo Tag No, Cl1-F180 Positlion Switch effect the 1f power supply.
No Tag No, Cr1-F181 Positlion Switch
1-BE-SY-FDOSA { ¥4] Solencld valve These solencld valves and position switches ~erform no safety functions, However,
No Tag Mo, E21-FOO6A Position Switch tecause of thelr assoclation with a 1E powe. supply, they have teen provided w!th
1-BE-SV-FO068 E21 Solencld valve primary and tackup protective devices.
No Tag No, £21-F0068 Position Switch
1-BC-SV-FO41A En Solencld valve
No Tag No. E11-FO4IA Position Switch
1-BC-SY-FO4 18 En Solencld valve
No Tag Mo, EVI-FO41B Position switch
1-BC-Sv-FO4IC ENn Solenold Yalve
No Tag Mo, El1-FO41C Positlon Switch Amendment 14
1-AE-HV-HIqY Home Oreamets Vaves ]
— ~
1-KL-POV-SB2SA SoEvon Vave l
1-k -POV-58258 OLENOE> (o vE
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from its drive without disturbing the remainder of the control
system. The bottom-mounted drives permit the entire control
system to be left intact and operable for tests with the reactor
vessel open.

$4.1.3.2 Description of Control Rods

A description of the control rods i;}!§§§g in Section 4.2.2.1,

4.1.3.3 Supplementary Reactivity Control

The initial- and reload-core control requirements are met by use
of the conbined effects of the movable control rods,
supplementary burnable poison, and variation of reactor coclant

‘ flow. A cescription of the supplementary burnable poison is
r‘E!!B in Section 4.2.

4.1.4 ANALYSIS TECHNIQUES

i Reactor Internal Components

Computer codes used for the analysis of the internal components
are as follows:

a. MASS

b. SNAP (MULTISHELL)

C. GASP

d. NOHEAT
e. FINITE
£. DYSEA
g. SHELL 5

4.1-5 Amendment 1
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e. Mechanical reactivity control permits criticality
checks during refueling and provides maximum plant
safety. At any time in its operating history, the core
is designed to be subcritical with any one control rod
fully withdrawn.

(2 2)

The selected control rod pitch represents a practical
value of individual control rod reactivity worth, and
allows adequate clearance between control rod drive
(CRD) mechanisms below the pressure vessel for ease of
maintenance and removal.

$.%.32.1.2 Core Configuration

The reactor core is arranged as an upright circular cylinder
containing a large number of fuel cells and is located within the
reactor vessel. The coolant flows upward through the core. The
core arrangement (plan view) and the lattice configuration are
given in Section 4.3.

4.1.2.1.3 Fuel Assembly Description
Descriptions of the fuel assembly and the fuel rods are in
Section 4.2.

4.1.2.1.4 Fuel Assembly Support and Contreol Reod Location

A few peripheral fuel assemblies are supported by the core plate.
Otherwise, individual fuel assemblies in the core rest on fuel
support pieces mounted on top of the control rod guide tubes.
Each guide tube, with its fuel support piece, bears the weight of
four fuel assemblies and is supported by a CRD penetration nozzle
in the bottom head of the reactor vessel. The core plate
provides lateral support and guidance at the top of each control
rod guide tube.

The top guide, mounted inside the shroud, provides lateral
support and guidance for each fuel assembly. The reactivity of
the core is controlled by cruciform control rods and their
associated mechanical-hydraulic drive system. The control rods
occupy alternate spaces between fuel assemblies. Each
independent CRD enters the core from the bottom, accurately
positions its associated control rod during normal operation, and

4.1-3 Amendment 1
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4.1.4.3 Reactor Systems Dyvnamics

The analysis techniques and computer codes used in reactor
ystems dynamics are describ i ences 4.1-10,

4.1-10A, and 4.1-10B. Section 4.4.4 provide
stability analysis for the reactor coolant/system (RCS).

4.1.4.4 Nuclear Engineering Analysis

The analysis techniques are described and referenced in Section 3
of Reference 4.1-1.

4.1.4.5 Neutron Fluence Calculations

Vessel neutron-fluence calculations are carried out using a one-
dimensional, discrete-ordinates, Sn transport code with general
anisotropi¢ scattering.

Thin code is a modification of a widely used discrete-ordinates
code that sclves a wide variety of radiation transport problems.
The program solves both fixed source and multiplication problems.
Slab, cylinder, and spherical geometries are allowed with various
boundary conditions. The fluence calculations incorporate, as an
initial starting point, neutron fission distributions prepared
from core physics data as a distributed source. Anisotropic
scattering 1s considered for all regions. The cross sections are
prepared with 1/E-flux-weighted, P matrices for anisotropic
scattering, but do not include resonance self-shielding factors.
Fast neutron fluxes at locations other than the core midplane are
calculated using 2 two-dimensional, discrete-ordinates code. The
two-dimensional ccie 1s an extension of the one-dimensional code.

4.1.4.6 hermal~-Hydraulic Calculations

A description of the thermal-hydraulic models is given in
Section 4 of Reference 4.1-1.

4.1.5 REFERENCES

4.1-1 "General Electric Standard Application for Reactor
Fuel,” including the "United States Supplement,”

4.1-17 Amendment 1
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s ¥=3

. 1=3

« 1=5

. 1=7

.1-8

«1=9

NEDE-24011-P-ANand NEDE-2401 1-9-A-M/

L. Beitch, "Shell Structures Solved Numerically by
Using a Network of Partial Panels," AIAA Journal,
Volume 5, No. 3, March 1967.

E. L. Wilson, "A Digital Computer Program For the
Finite Element Analysis of Solids With Non-Linear
Material Properties,” Aerojet General Technical
Memo No. 23, Aerojet General, July 1965.

1. Farhoomand and E. L. Wilson, "Non-Linear Heat
Transfer Analysis of Axisymmetric Solids," SESM
Report SESM71-6, University of California at
Berkeley, Berkeley, California, 1971.

J. E. McConnelee, "Finite-Users Manual," General
Electric TIS Report DF 69SL206, March 1969.

R. W. Clough and C. P. Johnson, "A Finite Element
Approximation For the Analysis of Thin Shells,"
International Journal of Scolid Structures, Vol. ¢,
1968.

"A Computer Program For the Structural Analysis of
Arbitrary Three-Dimensional Thin Shells," Report
No. GA-9952, Gulf General Atomic, 1969.

A. B. Burgess, "User Guide and Engineering
Description of HEATER Computer Program,"” General
Electric, NEDE-20731-02 March 1974.

L. J. Young, "FAP-71 (Fatigue Analysis Program)
Computer Code," GE/NED Design Analysis Unit R. A.
Report No. 49, January 1972.

L. A. Carmichael and G. J. Scatena, Stability and
Dynamic Performance of the General Electric
Boiling Water Reactor, NEDO-21506, January 1977.

4.1-18 Amendment 1



HCGS FSAR 10/84

4.2 FUEL SYSTEM DESIGN

(NsRT}———==

he fuel system design for the HCGS is identical to that which

t NRC reviewed and approved for GESSAR 11 (Reference 4.2-1
Meth and criteria used to evaluate fuel system perfornm e are
also id ical to those used for GESSAR 11, except for .
evaluation combined fuel-lift loadings from a sa shutdown
earthgquake an loss-of-coolant accident. See ion
3.9.1.4.10 and e 3.9-5ee for the results he fuel-lift
evaluation. The re ts of the NRC review Section 4.2 of
GESSAR Il documented i eferences 4.2-2 dnd 4.2-3 are therefore
applicable to the HCGS.

4.2-1 General Electri tandard ty Analysis Report,
Docket No. 5 47

4.2-2 NUREG- 9, "Safety Evaluation Repor®™ Related to the
Fin esign Approval of the GESSAR 11 6 Nuclear

and Design", April, 1983

4.2~ NUREG-0979% (Supplement No. 1), "Safety Evaluatio
Report Related to the Final Design Approval of the
GESSAR 11 BWR/6 Nuclear Island Design®, July, 1983 |

4.2~ Amendment 8

4.2.1 REFERENCES
e
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The format of this section corresponds to Standard Review
Plan 4.2 in NUREG-0800. Most of the information is presented
by reference to GESTAR II (Ref. 4.2-1).

4.2.1 DESIGN BASES

Reference to design bases are given in Subsection A.4.2.1
of GESTAR I1I (Ref. 4.2-1).

4.2.2 DESCRIPTION AND DESIGN DRAWINGS

Reference to the fuel system description and design drawings
are given in Subsection A.4.2.2 of GESTAR 11 (Ref. 4.2-1).

4.2.2.1 Reactivity Control Assembly (Control Rods)

The control rod description is given in Subsection 2.2.4
and is shown in Figures 2.6a, 2.6b, and 2.7 of NEDE 20944-P-1
(Ref. 4.2-2).

4.2.2.2 Reactivity Control Assembly Evaluation

The control rod evaluation is given in Subsection 2.3.3
of NEDE 20944-P-1 (Ref. 4.2-2).

4.2.3 DESIGN EVALUATION

Compliance with the design bases is discussed in Subsection
A.4.2.3 of GESTAR 11 (Ref. 4.2-1), with the exception that
Paragraphs 4.2.3.2.9 and 4.2.3.3.5 appear as below.

4.2.3.2.9 Mechanical Fracturing Evaluation

All mechanical breaking under normal operation and abnormal
perational transients is bounded by the analysis for LOCA
plus SSE given in Section 3.9.1.4.10.

4.2.3.3.5 Structural Deformation Evaluation

Results of the Hope Creek specific SSE plus LOCA analysis
are documented in Section 3.9.1.4.10.

4.2.4 TESTING, INSPECTION AND SURVEILLANCE PLANS
Descriptions of fuel assembly testing, inspection, and

surveillance are referenced in Subsection A.4.2.4 of GESTAR
II (Ref. 4.2-1)0
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REFERENCES

"General Electric Standard Application for Reactor
Fuel", including the "United States fupplement",
NEDE-24011-P-A-7, and NEDE-24011-P-A 7-US.

"BWR/4 and BWR/5 Fuel Design", NEDE-20944-P-1 (Proprietary)
and NEDO-20944-1, October 1976, and "Amendment 1",
January 1977.
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4.3.2.4.2 Reactivity Variations

nforration on reactivity variations is referenced in Subsection
.3.2.4.2 of Reference 4.3-1. The combined effects of the
vidual constituents of reactivity are accounted for in each

e

n TabléP.

4.3.2.5 Control Rod Patterns and Reactivity Worths

Control rod patterns and reactivity worths are discussed in
Section 3.2.5 of NEDE-20944-P-1 (Reference 4.3-2). Typical
control rod patterns and the associated power distributions are
presented in Appendix A of Reference 4.3-2. These control rod
patterns are calculated with the BWR Core Simulator.
Qualification for this model is discussed and referenced in
Section 3.1 of Reference 4.3-1.

35— S5erenReactivity

4.3.2.6 Craticality of Reactor During Refueling

4.3.2.7 Stability
£vdidr 3ol Xenon Transients

4.32.3.7.2 Thermal Hydraulic Stability

4.3.2.8 Vessel Irradiations

The neutron fluxes at the vessel have been calculated using the
one-dimensional, discrete-ordinates, transport code described in
Section 4.1.4.5. The discrete-ordinates code is used in a
distributed source mode with cylindrical geometry. The geometry
describes six regions from the center of the core to a point
beyond the vegsel, The core region is modeled as a single,
homogenized cylindrical region. The coolant water region between

$é.3-2 Amendment 4
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REFERENCES

"General Electric Standard Application for Reactor

.34

Fuel,"” including the "United States Supplement,6”
NE‘D‘E-‘:‘ﬁT'!-‘F—TTi?'an NEDE-240711-P-Av US@

"BWR/4 and BWR/S5 Fuel Design," NEDE-20944-1
(Proprietary) and NEDO-20944-1, October 197€, and
“"Amendment 1," January 1877.

4.3-4 Arendment 1
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4.4 THERMAL AND HYDRAULIC DESIGN

n 4.4 is provided in the

1 (Reference 4.4-1). The
rectly correspond to subsection
I The differences are

Mast ¢ the information in Sect
licenzing topical report GESTAR
section numbers in Section 4.4
numbers of Appendix A of GESTAR
discussed below.

4.4.) DESIGN BASES

The thermal and hydraulic design bases are referenced in

Section A.4.4.) of Reference 4.4~1. The design steady-state
operating limit for the minimum critical power ratio (MCPR) and
the linear heat generation rate (LHGR) are given in Table 4.4-1.

4.4.2 DESCRIPTION OF THERMAL AND HYDRAULIC DESIGN OF THE
REACTOR CORE

A description of the thermal and hydraulic design of the reactor
core is referenced in Section A.4.4.2 of Reference 4.4-1. Any
additions or differences are given in the appropriate section
below.

An evaluation of plant performance from a thermal and hydraulic
standpoint 1s provided in Section 4.4.3.

4.4.2.1 Summar¥££ggg:5ﬂ5!:.

TN N N SRS G T W OO ST Ty
pilie FSOLLVL WARIT LNOST Ol Tttt orT S OIS imrrar-oeo1ran

Table 4.4-1.

is given in

——

4.4.2 Linear Heat Generation Rate

4.4.2@ Voigc Fraction Distribution

The core average and marimum exit void fractions in the core at
rated condition are given in Table 4.4-1. The axial distribution
of core void fractions for the average radial channel and the
maxirum radial channel (end-of-node value) for the core are given

4.4~ Amendment 4
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in Table 4.4-3. The core average and maximum exit value are also
provided. Similar Jdistributions for steam quality are provided
in Table 4.4-5. The core average axial power distribution used
to produce these tables 1s given in Table 4.4-4.

4.4.2%3 Core Coolant Flow Distribution and Orificing Pattern

4.4.2? Core Pressure Drop and Hydraulic Loads

4.4.2\.? Correlation and Physical Data

GE has obtained substantial amounts of physical data in support
of the pressure drop and thermal-hydraulic loads. This
information is given in Appendix B of Reference 4.4-1 where
responses are provided to NRC guestions on Section 4 of

GESTAR 11.

4.4.2? Thermal Effects of Operational Transients

4.4.2?}l Uncertainties in Estimates

4.4.21; Flux Tilt Considerations

The inherent design characteristics of the BWR are particularly
well suited to handle perturbations due to flux tilt. The
stabilizing nature of the moderator void coefficient effectively
damps oscillations in the power distribution. 1In addition to
this damping, the in-core instrumentation system and the
associated on-line computer provide the operator with prompt and
reliable power distribution information. Thus, the operator can
readily use control rods or other means to limit effectively the
undesirable effects of flux tilting. Because of these features
and capabilities, it is not necessary to allocate a specific
peaking factor margin to account for flux tilt., 1If, for some
reason, the power distribution could not be maintained within
normal limits using control rods, then the operating power limits
would have to be reduced as prescribed in Chapter 16.

4.4.3 DESCRIPTION OF THE THERMAL AND HYDRAULIC DESIGN OF THE
REACTOR COOLANT SYSTEM

4.4-2 Amendment 4
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4.4.7 SRP RULE REVIEW

Acceptance criterion I11.8 of SRP Section 4.4 specifies, in part,

that the effects of crud should be accounted for in the thermal-

hydraulic design, and also that process monitoring provisions be

capable of detecting a three percent pressure drop in the reactor
coolant flow.

In general, the critical power ratio (CPR) is not affected as
crud accumulates on fuel rods (References 4.4-2 and 4.4-3).
Therefore, nc modifications to GEXL are made to account for crud
deposition. For pressure drop considerations, the amount of crud
assumed to be deposited on the fuel rods and fuel rod spacers is
greater than is actually expected at any point in the fuel
lifetime. This crud deposition is reflected in a decreased flow
area, increased friction factors, and increased spacer loss
coefficients, the effect of which is to increase the core
pressure drop by approximately 1.7 psi, an amount which is large
enough to be detected in monitoring of core pressure drop. It
should be noted that assumptions made with respect to crud
deposition in core thermal-hydraulic analyses are consistent with
established water chemistry requirements. More detailed
discussion of crud (service-induced variations) and its
uncertainty is found in Section 111 of Reference 4.4-4.

4.4.8 REFERENCES
§.4-1 General Electric Standard Application for Reactor
7 Fuel," including the "United States Supplement,”
NEDE-24011-P-A\and NEDE-24011~-P-A-US. @_}/
4.4-2 R.V. McBeth, R. Trenberth, and R. W. Wood, "An

Investigation Into the Effects of Crud Deposits on
Surface Temperature, Dry-Out, and Pressure Drop,
with Forced Convection Boiling of Water at €% Bar
in an Annular Test Section,”™ AEEW-R-705, 1971.

4.4-3 $.J. Green, B.W. LeTourneau, and A.C. Peterson,
“Thermal and Hydraulic Effects of Crud Deposited
on Electrically Heated Rod Bundles,"” WAPD-TM-918
September 1970.

4.4-4 General Electric, "General Electric Thermal

Analysis Basis (GETAB): Data, Correlation, and
Design Application, "NEDO-10958A, January 1977.

4.4-9 Arendment 4
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TABLE 4.4-1

Page 1 of 2

THERMAL AND HYDRAULIC DESIGN CHARACTERISTICS

OF THE REACTOR CORE

General Operating Conditions

Referer.e design thermal output, MWt

Power level for engineered safety
features, MWt

Stean flow rate, at 419.9°F final
feedwater temperature (FFWT),
millions lb/h

Core coclant flow rate, millions 1b/h
Feedwater flow rate, millions 1b/h

System pressure, nominal in steam

dome, psia

System pressure, nominal core design,
psia

Coolant saturation temperature at core
design pressure, °F

Average power density, kW/liter

Maximum linear heat generation rate,
kW/ft

Average linear heat generation rate,
kW/ft

Core total heat transfer area, ft2
Maximum heat flux, Btu/h-ft2
Average heat flux, Btu/h-ft2

Design operating minimum critical power
ratio (MCPR)

Core inlet enthalpy, at
413.99F FFWT, Btu/lb

HEGS——wNP—2— NMP—2-
(

3293 ] 3323
3436 3485 346+
14.159 | +43664 44304+
100.0 | e85 1085
14.127 |44-26 427
1020 s $oozer
1035 538 1035
549 549 H44
48.7 495 4915
13.4 13-4 13-4
5.34 546 539
74,841 (324,783 24,784
361,600 [36+,560 364660
144,100 |445,466 145,050

(see Chapter 15)

526, 1 Ezﬂﬁﬁt:ﬂﬁsj/
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TABLE 4.4-1 (cont)

Core inlet temperature, at
419.99F FFWT, °©F

Core maximum exit voids within
assemblies, %

Core average void fraction,
active coolant

Maximum fuel temperature, ©F

Active coolant flow area per
assembly, in.2

Core average inlet velocity, ft/s
Maximum inlet velocity, ft/s

Total core pressure drop, psi

Core support plate pressure drop, psi

Average orifice pressure drop
Central region, psi

Peripheral region, psi
Maximum channel pressure loading, psi

Average-power assembly channel
pressure loading (bottom), psi

Shroud support ring and lower shroud
pressure loading, psi

Upper shroud pressure loading, psi

Page 2 of 2
531.€6 | 5330533 g
77.1 F6-0—Fo62
0.419 L S S eS|
3435 2435 3438
15.824 | $5-824 15,824
6.41 88— 6,54
6.803 28— 8. 06
21.25 2474 — 23,7
16.82 23— 310. 2%
7.16 03— 6,05
14.53 +654—3 60
10.88 H¥26—12 %6
9.6 —_— s
22.87 —_27 5
6.05 _— 72
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rod indicates indirectly that the rod and drive are
coupled. The over-travel position feature provides a
positive check on the coupling integrity, for only an
uncoupled drive can reach the over-travel position.

During operation, accumulator pressure and level at the
normal operating value 1s verified.

.

Experience with CRD systems of the same type indicates
that weekly verification of accumulator pressure and
level is sufficient to ensure operability of the
accumulator portion of the CRD system.

e. At each refueling outage, each operable control rod is
subjected to scram time tests from the fully withdrawn
position.

Experience indicates that the scram times of the
contrel rods do not significantly change over the time
interval between refueling outages. A test of the
scram times at each refueling outage is sufficient to
identify any significant lengthening of the scram
times.

r————.

$.6.3:%:8 Functional Tests

The functional testing program of the CRDs consists of the 5-year
maintenance life and the 1.5X design life test programs, as
described in Section 3.9.4.

There are a number of failures that can be postulated on the CRD,
but it would be very difficult to test all possible failures.

A partial test program with postulated accident conditions and
imposed single failures is available.

The following tests with imposed single failures have been
performed to evaluate the performance of the CRDs under these
conditions:

a. Simulated ruptured scram line test

$.6-43
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Prior to startup after the first refueling outage,
PSE&G shall:

1.

Confirm that the leak rates, loading conditions
and material prcperties for the scram discharge
volume piping system are bounded by the limiting
values for those parameters identified in the May
10, 1984 BWR Owners Group letter,

Comply with BWR Owners Group recommendations for
leak detection capability,

Comply with the applicable generic secondary containment
Emergency Procedure Guidelines, and

Provide assurance that the expected radiation fields
and contact exposure levels at the scram discharge
volume piping systems in the facility will not

impair the performance of routine tests, inspections,
and post-scram reset walkdowns.
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automatically realign from system flow test modes tc the
emergency core cooling mode of operation fellowing receipt of an
automatic initiation signal. The core spray and LPCl systems
begin injection into the reactor pressure vessel (RPV) when
reactor vessel pressure decreases to system discharge shutoff
pressure. HPCI injection begins as soon as the HPCI turbine-pump
is up to speed. The injection valve 1s open, since the HPCI
system is capable of 1nject1ng water at full flow into the RPV
over a pressure range from 200 psig to reactor pressure specified
in mode A of Figure 6.3-3.

6.3.6 REFERENCES

€.3-) General Electric, General Electr Company
Analytical Model for Loss-of -Coo] ang nalysis in

Accordance thh 10 CF A penc
NEDE-20566-P, No_—fvember 19

€.3-2 H. M. Hirsch, Methods for Calculating Safe Test
Intervals and Allowable R Repair Time ;or
Engineered Sate uard §zs§em§, NEDO-1073¢%, General
Electric, January 197

£.3-3 Gene;al Slecttic, "General Electric Standard

‘2‘ 1=P= US.

ation for Reactor Fuel,"” including the
"United States Supplement,’ ﬁ!ﬁ!-i?bl1-?-l\and
NEDE-3401 1-F-Ah ’Fm

6.3-43 Amendment 10
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RHR pump A or C or core spray pump A, and RHR pump |

A or C or core spray pump C.

After receipt of the initiation signals and after a
delay provided by time delay relays, each of the two
solenoid pilot air valves for all ADS valves are
energized. This allows pneumatic pressure from each
ADS valve accumulator to act on the air cylinder
operator nf its respective ADS valve. Each ADS trip
system timer can be reset manually to delay system
initiation. If reactor vessel water level is restored
by the HPCI system prior to the end of the time aelay,
ADS ‘nitiation will be prevented.

A manual inhibit switch is provided in eacn division of
the ADS initiation logic. By placing this switch in
the inhibit position, the operator will inhibit
automatic depressurization. This will be indicated by
a white status light and an annunciator window in the
main control room. If the ADS has already begun and
the initiation signal is sealed in, the inhibit switch
will not break the seal-in, and the operation of the
ADS will not be terminated.

The ADS trip system B actuates the A solenoid pilot
valve on each ADS valve. Similarly, the ADS trip
system D actuates the B solenoid pilot valve on each
ADS valve. Actuation of either solenoid pilot valve
causes the ADS valve to open to provide
depressurization.

Manual initiation of the ADS trip systems or individual
ADS valves is possible from the main control room. To
manually initiate an ADS trip system, the control room
cperator must actuate two armed pushbutton switches,
one for each of the logic channels associated with that
trip system. Manual initiation bypasses the ADS trip
system time delay and all the trip logic. The control
room operator can manually open an individual ADS valve
by depressing one of the two pushbutton switches (one
for each pilot solenoid) that will bypass the trip
logic and energize the associated pilot solenoid
allowing air to open the valve.)l

ADS testability - The ADS has two complete trip
systems, one in trip system B and one in trip system D.

7.3-9 Amendment 10



INSERT FOR PAGE 7.3-9

In addition, controlled access (key-locked) hand switches
provide local manual control for certain ADS valves.
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detect low water level in the CST. Either switch can
automatically cause suction transfer. To prevent losing suction
to the pump, the two suction valves are interlocked so that one
suction path must be open before the other closes. See Figure
7.4-2, Sheets 4, 5, and 6 for valve operation logic.

One of the RCIC pump suction automatic switchover level switches
is also used to provide CST low-low level indication at the
remote shutdown panel (See Section 7.4.1.4.5.2).

The RCIC turbine is functionally-controlled as shown on the RCIC
functional control diagram (FCD), Figure 7.4-1. The turbine
governor control system limits the turbine speed and adjusts the
turbine steam control valve so that design pump discharge flow
rate 1s obtained. The flow signal used for automatic control of
the turbine 1s derived from a differential pressure measurement
across a flow element in the RCIC system pump discharge line.

The turbine is automatically tripped and the throttle valve
closed 1f any of the following conditions are detected:

a. Turtine overspeed
b. High turbine exhaust pressure
c. Low pump suction pressure
d. Auto-isolation signal
1. High area temperature
- Steam line high differential pressure or

instrument line break

. Steam supply pressure low

~=R 4. Exhaust diaphragm high pressure.

Instrument ranges for the RCIC system controls and
instrumentation are listed in Table 7.4-1.

7.4-4 Amendment 14
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sources to the HCGS switchyard, all of which are physically
independent sources of offsite power to the HCGS unit. They are:

a. A tie of approximately 2112 feet between the HCGS and
Salem switchyards

b. A tie of approximately 42.9 miles to the New Freedor
switching station

Cs A tie of approximately 30.1 miles tc the Keeney

switching station.

The maximum winter capacity of each of these lines is 3500 MVA.
The maximum summer capacity of each of these lines is 3220 MVA.

The 500-kV switchyard provides preferred power through its
interconnections with two sets of two station power transformers,
to the 13.8-kV ring bus as shown on Figure 8.3-1. Station power
transformers T! and T4 each supply two 13.8/4.16-kV and one
13.8/7.2-kV station service transformer. Station power

transformers T2 and T3 each supply one 13, - ' /3.8-kv/
service transformer onmmlaﬂoV
WD owe | _power transformers “In the ‘event a station power transformer is
) unavailable, alternate feed is made available to the affected

buses.

The offsite power systems and their interconnections are
described in Section 8.2.

8.1.2 ONSITE POWER SYSTEMS

The onsite power system for the unit consists of two major
categories:

a. Class 1E power system - The Class 1E power system
supplies Class 1E loads that are necessary for safe and
orderly shutdown, for maintaining the plant in a safe
shutdown conditicn, and for mitigating the consequences
of an accident. A limited number of non-Class 1E loads
important to the power generating equipment integrity
are also supplied from the Class 1E power system,

These non-Class 1E loads are listed in Table E.3-1,

g.1-2
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of the 500-kV bus. Direct stroke lightning protection is
provided by overhead 19/49 Alumoweld shield wires. The control
and status indication for the 500-kV main step-up transformer
disconnect switch is installed on a breaker control relay rack in
the switchyard control house. The switchyard control house will
provide an auxiliary switch contact for input to generating
station computer systems via a data input/output (I/0) cabinet
for status indication. For safety reasons, the control switch
for the transformer disconnect switch is provided with a lock-in
handle. The generating station control room operator must
release the key in his possession to permit operation of this
control switch.

8.2.1.4 Switchyard

The 500-kV switchyard, located to the east of the Hope Creek
plant, is designed with tapered tubular steel structures and
rigid aluminum bus work. This yard consists of two breaker-and-
a-half bays containing five SF-6é circuit breakers connected to
two 500-kV main buses, 10X and 20X, as shown on Figure 8.2-2.
Bus 10X 1s protected by primary and backup differential relays.
Breaker failure relaying detects a failure-to-trip or failure-to-
interrupt condition at the line terminal and trips associated
breakers necessary to isolate the line. The 500 kV and 13.8 kV
circuit breakers are pneumatically operated and each breaker has
sufficient stored air for a minimum of three operations without
compressor actuation. Compressor motors are supplied by dual ac
feeds from senarate panels in the switchyard.

The control room and the switchyard control house have
independent and simultaneous control of the 500 kV circuit
breakers. The electric system operation center, located in
Newark, N.J., has limited control of the line breakers 51X, 60X,
and 61X and the tie breaker 50X, and no control of the generator
breaker 52X.

Restoration of the 500 kV lines after a LOP would generally
consist of the following procedural steps:

The system load dispatcher would be contacted to verify
availability of 500 kV circuits.

Verify 4 kV and 7.2 kV non-1E bus infeed breakers are opened.

500144 W

Verification om:ransformer and 13 kV ring bus breaker

positions aligned to restore offsite power.

The load dispatcher is contacted for final clearance to reclose
500 kV breakers.

B.2-3 Amendment 13
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Once 500 kV power is reestablished, 4 kV and 7.2 kV power is
provided to the respective non-1E buses, loading of these non-1E
buses can then commence.

Final transfer of Class 1E loads from the standby to the
preferred power source can be made when plant conditions are
stable.

Generating station auxiliary services are supplied via two
13.8~-breaker bays by four 500/14.4 kV, 42/56/70-MVA, oil-
immersed, self-cocled/forced-air-forced-oil-cooled (OA/FOA/FOA)
three-phase transformers connected to the 500-kV busses 10X and
20X, as shown on Figure 8.2-2. Station power transformers T1 and
T4 each supply two 13.8/4.16-kV and one 13.8/7.2-kV station

service transformers. The remaining two transformers, T2 and T3,
each supply one 13.8/4.16-kV station service transformer one
3.2kv/ m station light and power transformer, / Eac .6-

208-120V breaker bay consists of three breakers in series. To prevent

paralleling of the transformers, one of the breakers is normally
open. This breaker is closed in case one of the transformers is
out of service.

As shown on Figure 8.2-2, there are six 13.8-kV, 1500-MVA oil
circuit breakers. Breaker failure protection detects the failure
to trip or failure to interrupt conditions at the line terminals
and electrically isolates faulty equipment. Primary and backup
relay protection on the 50C/14.4-kV station power transformers is
provided by the use of harmonic restraint differential relays.

The 13.8-kV system is ungrounded and connected to the delta side

of all station power and station secvice transformers. ¢ To detect

a phase-to-ground fault in the system, a EIEIEE!ZIEEE!dggounded- |

wye grounding transformer is installed on the secondary side of 1113.2 kv
each station transformer. The neutrals of the grounding 126 V

transformers are connected to neutral resistors and relays for
phase-to-ground fault detection and annunciation.

To locate the fault, a current transformer is installed on each
of the 13.8-kV cables. The current transformers are connected to
a milliammeter via selector switch to measure the residual cable
current and locace the faulty cable.

This configuration of the offsite power system, with provisions
for periodic testing, is in full conformance with NRC GDC 17 and
18 of Appendix A to 10 CFR Part 50, which is further discussed in
Section 8.3.1.2.1.

HCGS complies with Regulatory Guide 1.32. Clarifications and
exception are noted in Section 1.8, (

—

8.2-4 Arendment 14
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Station light and power transformers SLP 1 and SLP 2 are tapped
from 12.8-kV bus sections S3 and S8, respectively. These
transformers provide service power to the switchyard via
distribution panels located in the switchyard and in the control
‘ house.# Control power for the protection of switchyard equipment
1s supplied by two 125-V dc switchyard service batteries (regular
and backup), egquipped with two full-capacity chargers each. In
the event of a relay operation, the relays can be reset and the
eguipment returned to service within one hour. This scheme
ensures that primary and backup relay protection of switchyard
electrical eguipment will not be lost. The two batteries, dc
distribution cabinets and battery chargers are electrically
EEE} independent andflocated more than 8 feet apart in the switchyard
control house. Control cables from the dc distribution cabinets
to regular and backup protection racks run in separate cable
trays.

$.2.7:8:1 13.8-kV Supply

Station power is supplied from the 13.8-kV switchyard via
multiple runs of 15-kV, 2000-kcmil power cable in polyvinyl
chloride (PVC) conduit. The PVC conduit runs are encased in
concrete and run underground from the 13.8-kV feeder positions to
in-plant station service transformers. These duct banks are
routed to minimize the possibilities of simultaneous failure
under operating, postulated accident, and environmental
conditions.

B.2:1.5 System Monitoring

PSE&C transmission lines and rights of way are patrolled at least
five times each year to ensure that the physical and electrical
integrity of transmission line supports, hardware, insulators,
and conductors are acceptable for safe and reliable service.

This periodic transmission line patrol is conducted by

[sLAnD SuBsTATIoN TRALSFORMERS SLP3 man SLPY ARE TARED FRoM
3.5-kV BUS GECTIONS SY AND 53 RESFECTIUELY, MWD PROVIDE

SERVICE FrR [3.2-kV ISLAND Tuee DISTRIBUTION SYSTEM VA
13.8-kV SWITCHEEAR LOCATED IN THE HOGS SWITCHYARD.

B.2-4a Amendment 13
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helicopter and ground patrols. Climbing inspections of
structures are performed at least every 3 years depending on the
age of the line.

Monitoring of the offsite power sources in the plant control room
ls provided for by a hard-wired, console-mounted, mimic bus

arrangement that shows the status ofystation power,fstation
service&ﬂﬂ:ﬁﬁﬁﬂﬂﬁ—_ﬂm,transformers. Potential 1AN0)

indication of the 500/13.8 kV systems and status indication of
the transformer secondary and bus tie disconnect switches are
provided by the plant computer systems. Control and status
indications of all 500-kV and 13.8-kV breakers are also shown.
Annunciation accompanies status changes of circuit breakers, loss
of potential, transformer trouble, fire protection system
actuation, carrier equipment failure, and fault recorder failure.

The switchyard fault recorder inputs include phase currents, |
voltages, and carrier information for all three Hope Creek
switchyard offsite power sources. Inputs to the plant fault
recorder include the following:

a. Voltage and current information on the generator and
main transformer

b. Voltage information on the 13.8-kV bus sections 1, 5,
6, and 10
g, Voltage information on the station service transformers

d. Voltage information on all 7.2-kV and 4.16-kV buses.

The plant computer system displays additional offsite power
system information for the operator on CRTs. Each display is a
mimic bus arrangement similar to the hard-wired mimic bus and
includes the status of switchyard power circuit breakers (PCBs).

The main generator output leads to the 500-kV switchyard are
monitored in the control room. A mimic bus arrangement provides
control and status indication of the synchronizing PCB.
Potential indication and monitoring of current, watts, volt-
amperes reactive (VARs), watthours, and voltage are provided.
Annunciation accompanies an abnormal change in the status of the
synchronizing PCB and failure of the supervisory systen.

8.2-5 Amendment 13
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8.3 ONSITE POWER SYSTEMS

The onsite power systems consist of ac and dc power systems.

m

b ) AC POWER SYSTEMS

B.3.1.1 Description

The onsite ac power systems include a Class 1E system and a
non-Class 1E system. Figure B.3-1 is the single line drawing of
both the systems.

The onsite ac power is defined in Section 8.1.2.
0:3.0.80 Non-Class 1E AC Power System

The non-Class 1E portion of the onsite power system supplies ac
power to non-Class 1E loads. A limited number of non-Class 1E
loads, important to the power generating equipment integrity, are
sunplied from the Class 1E distribution system through isolation
devices. These non-Class 1E loads are listed in Table 8.3-1.

The offsite power for the plant is fed through the 500-kV system
via the 13.8-kV yard ring bus. Two separate buses, 10X and 20X,
of the 500-kV switchyard, feed the 13.8-kV ring bus via 500 GND
¥/14.4 kV station power transformers, T1, T3 and T2, T4,
respectively, as shown on Figure 8.3-1. Physically independent
routing of buc 10X and 20X feeders from sections ' and 2 of the
500-kV switchyard to the station power transformers T1, T3 and
T2, T4, minimizes the likelihood of simultaneous failure of the
two 500-kV buses. The 13.8-kV ring bus provides auxiliary power
during startup, rormal operation, shutdown, and post-shutdown
operation of the unit. Station power transformers T! and T4 each
feed two 13.8-4.16~-kV and one 13.8-7.2-kV station service
transformer. Station power transformers T24and

13.86-4.16-kV station service transformer one

station lighting power transformer,¥ Two 7.2-kV and six 4.16-kV
non-Class 1E buses are supplied from the above eight station
service transformers. The 7.2-kV buses are 10A110 and 10A120,
and the 4.16-kV buses are 10A101,-10A102, 10A103, 10A104, 10AS501,
and 10A502. The configuration of the non-Class 1E power system
is described below for the normal operation of the 13.8-kV ring
bus and all the 4.16-kV and 7.2-kV non-Class 1E buses.

g.3-1 Amendment 13
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b. Switchgear

| A

7.2-kV switchgear: 1200/2000 A continuous rating,
500 MVA 3 ¢ class, 35,000 A interrupting rating at
8250 V (maximum rated voltage)

4.16-kV switchgear: 120072000 A continuous rating
350 MVA 3 ¢ class, 42,400 A interrupting rating at
4760 V (maximum rated voltage)

C. 480~V unit substations

1.

Transformers:

(a) 1000 kVA, 3 ¢, 4160-480 V

(b) 1500 kVA, 3 ¢, 41560-480 V

Bus: 2000 A continuous rating for 1000 kVA unit
substations, 3200 A continous rating for 1500 kVA
unit substations

Breakers (metal clad): 30,000 A

. 480-V MCCs control centers

[

Horizontal bus: 800 A continuous rating, 42,000 A
bracing ‘

Vertical bus: 300 A continuous rating, 42,000 A
bracing

Breakers (molded case); 150 A and 250 A frame
sizes, 25,000 A, symmetrical rms interrupting
rating

B.3-4 Amendment 13
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5. Island Substation Transformer: 2-3§, 12/16 MVA, OA/FA
65°C, 13.8-13.8 kV Y/7970 V, impedance 5.89% (SLP3),
5.94% (SLP4) on 12 MVA base at 13.8 kV.

INSERT FOR PAGE 8.3-4

3. 13.8 kV switchgear: 1200 A continuous rating, 19,300
A short circuit (symmetrical) rating.
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Each MCC cubicle derives its 120-V ac control power from a
control power transformer located within the cubicle.
8.3.1 1.2.10 Electric Circuit Protection Systems
Protective relay schemes and trip devices on the primary and
backup circuit breakers are provided throughout the power system
1n order to:
a. Isolate faulted equipment and/or circuits from
unfavlted equipment and/or circuits
b. Prevent damage to equipment
e Protect personnel
d. Minimize system disturbances
€. Maintain power continuity of power supply in the
unaffected part of the system.
The short-circuit protective system is analyzed to ensure that
the various adjustable devices are applied within their ratings
and set to be coordinated with each other to attain selectivity
necessary to isolate a faulted area quickly with a minimum of
disturbance to the rest of the system. Major types of protection
measures employed include the following:
a. Differential relaying - Differential relaying schemes
_ are provided for the main generator, main generator-
lSLAND AN main transformer, station power transformers, station}
“UBSTATION service transformers 338V -—cablesfromndis
TRANSF-RMERS ¥+ V=

buses, SDGs, motors above 3000 horsepower rating, and
4.16- and 7.2-kV buses. These schemes provide high-
speed disconnection by opening appropriate breakers to
prevent severe damage in case of faults occuring within
the bounds of the areas served by these relays.

b. Overcurrent relaying - Each Class 1E 4.16-kV bus
incoming feeder circuit breaker is equipped with three

8.3-11
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TABLE 8.3-1 (cont) Page 2 ot 10
Number Conrected
To Class 1E --1oading Sequencet®)
Operatirg Distribution System Time Time
Rating, kW Diesel Buses Min From Min From
Item Description Equipment No. each, hp _ each¢%) A C B D No. DBAt13) No., LOPLI®)
Class 1E loads
6. RB FRVS recirculation system 1A-V213 thru 150 120 2 1 2 1 [ 19 s - -
fans 1F=-v213 30 st
7. Control room supply fans 1A-VHUE03 40 32 - 1 - 1 1 10 s 1 Y s
1B~-VHu0 3
18, 208Y/120~V ac XFMRS to power 10X201,202,20% - 75¢4 u 4 4 4 12 13 8 12 14 5
dist panels 204 sets)
10XK411,4812,84812
41a
10K621,422,423,
424
10x501,502,503,
504
19. Deletel
20. Intake structure exhaust fans 1A,B,C,D-V504 40 32 1 1 1 1 2 13 st1sy 14 st1%)
2%, Control room chilled water 1A-PU00 60 4R - 1 - 1 1 65 s 1 6y &
circulating pumps 1B-Pu00
22. Control room supply unit 1A-VH403 - an - 1 - 1 1 60 8 1 b0 8
heating coils 1B-VHU03
: X005 (1)
23. Control room water chillers 1A-K400 680 506 - 1 - 1 1 1 80 s
1B-K400
24, Diesel generator room recirc 1A-V412 thra 125 100 2 2 2 2 1 10 stvr 0 s
syster fans TH~V412
% Primary containment instrument T1A-K202 15 12 - 1 - 1 1 10 min 1 40 min
gas compressor 18-K202
26, Battery chargers, 250-V dc 10D423 - 1 1 - 1 - 2 13 8 2 14 s
10D433
27. Control area battery room 1A-VE10 5 u - 1 - 1 1 60 = 1 60 =
exhaust fans 18-V410
28, RB FRVS recirculation unit 1A-VH213 thru - 100 2 1 2 1 4 19 5 - -
unit heating coils 1F-VH213 0 atr)

Amendment Y4 |
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TABLE B.3-1 (cont) Paae 4 of 10

Number Connected
To Class 1E Loading Sequencet2)

operatirg  Distribution System Time “Time
Rating, kW . Dbiesel Buses Min From Min From
Asem Description Equipment No. each, hp __each(%) A ¢ 8 D No. DBACIS) No. LOPCI®)
Class 1E loads
45, Deleted. |
46, 480-V power supply to Class 1E  1AC488, 1BC4B8 - Kl 1 1 1 1 2 13 8 1 13 s |
chiller panels 1AC491, 1BC49 |
47, Traveling screens 1A-S501 5 4 1 1 1 1 3 S5 8 3 5%
18-5501
1C-5501
1D-5501
48. ECCS jockey pump 1A-P228 10 A 1 1 1 1 3 13 n 3 13 s
1B-p228
1C-P228
1D~P228
49. Motor-driven diesel generator 1A-PU02 2 1.6 1 1 1 1 3 138 3 131 g |
fuel o0il standby pumps 1B~P402
1C-P402
1D-P402
S0. Standby liquid control pump 1A-VE261 - 45 1 - - 1 1 15 min 1 15 min
room duct heaters 1B~-VE261
$%. 480-V power supply to hydrogen 1A-C200 - 1 1 - 1 - 1 118 1 13 s
and oxycen analyzer panels 1B-C200
52. 250-V dc battery room duct 10-VEG18 - 10 1 - - - 1 13 m 1 13 8 |
heaters
& 8 125-V dc diesel area battery 1A-VE420 - 21 1 1 1 1 3 11 a 1 11 g
room duct heaters 1B-VE420
1C-VE420
1D-VE&420
LT HPCI pump room duct heater 10-VE260 - AR 1 - - - 1 13 & 1 13 s
5. RCIC pump room duct heaters 10-VE259 - 7 - - 1 - 1 13 8 1 138
56. 250-V dc battery room duct 10-VE41? - A - - 1 - 1 13 @8 1 13 s |
heater
57. Class 1E panel room water 1A-F403 268 198 1 - 1 - 1 1 75 8
chillers 1B-K403 195s 16)

Amendment 10 |
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FABLE 8.3-1 (cont)

(2) Loading sequence is based on availability of three standby diesel gererators and their
associated electric power distribution systems.

€¥) DBA = Design basis accident
LOCA = loss-of-coolant accident
LOP = Loss of offsite power
DBEA = LOCA ¢ LOP

€4 MOV's maximum stroking time will vary from 20 to 70 seconds except tor the main steam stop
valvesa, with a strokirg time of 120 seconds.
MOV loads are not included in this table and the diesel generator loading tables that tollow
because of their small magnitude and short period of operation.

(3) woperating Rw" is taken as 0.8 motor hp rating for motors 250 hp and smaller

¢¢) During a DBA, any two core spray pumps and three RHR pumps can be manually tripped after 10
minutes from the occurrence of LOCA, dependiag upon the load or each standby diesel qenerator.
Either the A or the B RHR punp must be retained in service after 10 minutes trom the occurrence
of LOCA.

¢*) Puses A and B each have twd> FRVS recirculating fans and two unit heatirq coils cornected to
them. Buses C and D each have oare FRVS recirculating fan ard one unit heating coil connected
to them. In the case of a DBA, dne fan and one unit heating coil will start on each ot
buses A, B, C, ani1 D and the remaining fans and heating coils will start in diesel buses A and
B at the times shown in the loading chart.

(®) Dpeleted.

€*) In case the lead fan fails to start, the lag fan will start automatically at 95 seconds.

(10} peleted.

€11) ypon the occurrence of a LOCA, non-Class 1E loads are tripped by LOCA signals in 3 seconde by
tripping the unit substation circuit breakers feeding the non-Class 1E MCCs and motors. These
loads can te reenergized manually at 10 minutes after the occurrence ot LOCA.

€12) Two redundant 25-hp pumps are provided.

€13) Times shown are from the occurrence of LOCA o>r loss ot ottsite power.

€18) Loads are not seguenced but power is required to he available to the loads in the event ot LOP
or be available within 25 seconds after an ATWS in‘tiation sigqral. The time shown (13 sec) is
when power is available after LOP.

€13) Loads are not sequenced but are controlled by process signals. For SDG loadirqg purposes, these
loads are assumed to start and run after 13 seconds trom the DRA/LOCA event.

() TiMe INDICATED IS SERUSKOE TIME RERWURED W CHILEES ARE OFF PRok T DBA ok (OP.
IF ChILLERS ARE oN PRIcR To DBA @ (OF SE0UECE TIME REQWRED 15 160 SStoMcS.

1786
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OVEREEAL
Equipment
Iten Tag Floor Rlev Loc rig Col
Nuader Crane or Boist Numbe r Bullding (ge) Number Ar
1 Reactor bullding polar crane 108200 Reactor e 1.3-32 N~y
2 Personnel air lock hoist 108217 Bsactor 102 1.2-28 PR
b} Recirculation pump motor TARZ01 Reactor 102 1.2-28 Sa-
boist 1BE201 (Drywsll) Sa-
4 Reactor water clean-up filter/ T1AR220 Raactor 178-6 1.2=0 R~Q
demineralizer hoist 1BH220
] EPCI pump and turbine hoist 1AE21) Reactor 54 1.2-26 -V
1BE2MY
€ RCIC pump and turbine hoist 108212 Reactor 54 1.2-26 L
? Main steas tunnel underhung crane 108214 Reactor 102 1.2-28 ~G:
106223
L} Inboard MSIV hoist 1CE20) Reactor 102 1.2-28 =R
(Dryweall)
9 Vacuus Dreaker valve removal 108207 Reactor 54 1.2-27 NV,
hoist (Tozus)
10 Main steam line relief valve 10R202 Reactor 1356 1.2-29
removal hoist (Drywell)
1" Turbine bullding bridge crane 108102 Turbine 137 1.2-1¢ | 38 41
12 Teedwater heater removal hoist 1AR10) Turbine 102 1.2-14 B-Eg
1BH10)
1) HeV equipment removal hoist 108104 Turbine m 1.2-17 ry
14 MOtor~genesrator set hoist CARI0S Trbine L 3 1.2.=-18 Bu-~-8
oBEI0S
TI00 Y NY
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TABLE §.1-1C
01/8¢
VY LOAD BANDLING SYSTEMS DATA SUMOMAZY Page ! of 4
Is Load Over
Max Vert Is Load Over Satety-Related(3)
Capacity Life Seirmic Dewign Satety-Related (%) Equipment on Exclusion
[tons) (f2 4in) Cat 1 Standard(2) Equipment ? Next Lower Elew Criterion()}

-23R 150 main 129-0 Tes e, b Yes Yeas None

10 aux
-23R 0 16-1 Mo (3) c, & »~ Yes Wone
=208 F]) 12-0 €0 (3) €, 4 Yeu Yes Nore
.9=17R
Am ° 26-0 N a o S -
2R ‘. 10 wo (3) c, & Yes NA None
18P 3 §- No (3) e, @ Yeos KA c
28~ 2-112 16-0 (108214) Nold) a, al®) Tes Yes None

108223)
20R 2 No (3) ) Yes Yes None
-228 2 7-0 bd‘/ 4 Yes No c
1 32-2 wo (3) c, 4 o Yeu c

) 220 72-3 No a b o »o 8

Bsin main

45 1220

aux aux
22 24 12-6 w e L) . )
3 15 37-0 - c, d ) o )
29 15 16=% w0 c, @ » »o -

Asendment 14
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TABLF 9, 3-5% Page Y ot 2

STANDRY LIQUID CONTROL SYSTEYM APERETING PPESSURF/TEMPERPATIPE COMDITIONS

Teagt “ydectt)

Sirculation Teet

Standby Modet1)

Injection Test¢2z)  ope ratirg Modet 1)

S

Pressure, Temperature, Pressure,  Temperature, Pressare, Temperature, lressure, Terperature,
Piping -psigt®) o 4 psigt SO SEMSEE [ . LLISIRRRON AN T T d 4
Pump suction Storage tank T07110¢ ) Test tank 70711009 Test tark TO0Z110¢0 %) ftorage tank 0110 %

static head static static static heaa

headt(s) headcs)
Purp discharge to 0 707110 071190 707100 80 (plas 707100 40 (plus 797110
exglesive valve reactor reactor
inlet static head) static heaa)
to 12%» ]

Fxplosive valve Reactor static 707110 Reactor 707100 <40 (plus 707100 <40 (plus LTAR L
outlet to, but head to 1140¢s) static head reactor reactor
not ircluding, t> 1140¢te) static heaq) static heaq)
motor-operated to <12%5 |
stop check globe
valves
Motor-operated Reactor static 70/560¢7? Reactor 10/560¢7) Reactor £ 12 Peacter Tos560e T
stop check glotes head to 110(s) static head static static heaa
valves to core tr 1140¢8) headqt2) to 114nce)
spray line
1) The pump flow rate is zero (pump not operatiag) durirg the stardby mode, at 83 gpm durirqg the test waqes (one parp

cperation) and is at rated system flow duriny the Iperatirg mode (two pumrp operation).

)

Reactor to be at 0 psiq,aga\!25°r before chaaging from the stardby mode to the irjectin- test mode,

)

Pressures tabulated represent pressure at the poi~ts idertitied below. To obtair pressure at i1-termediate poirts ir

the system, the pressures tabulated must be adjusted for elevatior, ditterense ard pressure qdrop bhetwenr such yr toy-
rediate points and the pressure points idertified helow:

Piping Pressure Point
Purp suction Pump cuctinn tlange inle+
Fump discharqge to explosive valve irlet Pump discharge tlange outlnt
Explosive valve outlet to, but not ircluding, motor- Explosive valve outlet
cperated stop check globe valves

Amer ame-t 134 }
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13.5 PLANT PROCEDURES

Plant procedures are prepared by the plant staff, support
organizations, or contract organizations under the direction of
the Ceneral Manager - Hope Creek Operations and implemented by
the Operations Manager, Maintenance Manager, Technical Manager,
and Radiation Protection/Chemistry Manager.

Plant procedures are prepared for applicable safety-related
activities delineated in Regulatory Guide 1.33 and provide the
controls necessary to comply with applicable Regulatory Guides as
listed in Section 1.8.

Preparation of plant procedures necessary/for fuel load has begun
anc is scheduled to be completed FEFWORERS prior to the event.

INSERTL pReview offprocedures PEFceting NUeicar Safety)

and changes thereto
are performed by thefStation Operations Review Committee (SORC)
and approved by the individual department managers for Hope Creek
Operations.

Procedures are periodically reviewed and revised when changes are
necessary or desirable. Similarly, procedures are reviewed and
revised when necessary following the completion of system design
changes or equipment modifications. Subseguent to an abnormal
occurrence, €.g., an unexpected plant transient, significant
operator error, etc, the appreopriate procedure(s) receive a
review. The purpose of this review is to ascertain whether the
procedure may have contributed to the cause of the abnormal
occurrence or was adequate in its capacity to mitigate the
consequences.

Circumstances may develop during maintenance, operation, or
testing of the station systems when an existing instruction or
procedure is not entirely applicable as written or otherwise
interferes with performance. In these instances, the existing
procedure may be temporarily changed. All such changes to
procedures are made so as not to change the intent of the
existing procedure and are reviewed and approved by two members
of station management, knowledgeable in the area affected, prior

to its implementation.\

'a{GeeG—éhe—epefaé+on6¥;eea§us-ef—p+an%—eye%ems—of—equ+pnener—ong_
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A technical review and control system utilizing qualified
reviewers functions to perform periodic or routine review
of procedures.

INSERT B FOR PAGE 13.5-1

Station Administrative Procedures, changes thereto and
implementing

INSERT C FOR PAGE 13.5-1

that involve a significant safety issue

INSERT D FOR PAGE 13.5-1

The members of stition management must be knowledgeable
in the area affected and at least one must hold an SRO
license.
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13.91 ADMINISTRATIVE PROCEDURES

Station administrative procedures are written to provide
stationwide direction in areas that are common to all station
departments. Administrative procedures are prepared using the
following format:

a. 1.0 Purpose

b. 2.0 References

C. 3.0 Definitions

a. 4.0 Responsibilities

€. 5.0 Procedure

4 List of Attachments and Forms

Furthermore, Section 5.( may be subdivided, as appropriate, to
facilitate the use of a specific procedure. Additional
administrative procedures may be written as required. The
following is a list of station administrative procedures:

a. SA-AP.77-001 Preparation and Approval of Station

Procedures
AD This procedure describes the methods used in
HEVIS ION reparation (format and organization), indexing,
- '3

b. SA-AP.717-002 Station Organization and Operating
Practices
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establishes the administrative controls required for
implementing and maintaining such a program. These
controls are generally applicable but may be altered by
the various departments using approved implementing
procedures to meet their specific needs.

INSEETj'

V’ﬂ-

W&i.

XH.

VX

Z,Y-

-
SA-AP.27-024 Radiological Protection Program

An overview of the radiation protection program is
provided, which includes pertinent information and
instructions to plant staff, as dictated by 10 CFR 19.
Additional requirements and instructions which affect
all or a majority of the station staff are also
specified. These include: ALARA requirements,
dosimetry and exposure limits, emergency exposure
criteria, radiation work permit guidelines, and
radiological protection requirements for visitors.

SA-AP.2172-025 Station Fire Protection Program

This procedure provides a program for prevention,
detection, and control of fire hazards, the
safeguarding of life, and prevention of property damage
or loss due to fire at HCGS.

SA-AP.77-026 Nuclear Mutual Limited and Jurisdiction
Boiler and Machinery Inspection Program

This procedure identifies the requirements of, and
assigns responsibilities for, complying with inspection
and testing requirements of the station's insurance
program.

SA-AP.AA-027 Station Inservice Inspection Prcgram

This procedure establishes administrative rontrols,
identifies general regquirements, and assigns
responsibilities for inservice inspection (ISI)
commitments of the HCGS.

SA-AP.17-028 Reporting of Defects and Noncompliances
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u. SA-AP.Z22-023 Scaffolding Program

This procedure provides administrative controls for
the erection and use of scaffolding in the plant.
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This procedure describes the action necessary to
implemen. NRC 10 CFR 21, Reporting of Defects and
Noncompliances.

aa‘g. SA-AP.227-029 Radioactive Waste and Material Control
This procedure delineates responsibilities for the use,
unconditional release, collection, processing,
handling, packaging, inspection, receipt, storage and
shipping of radiocactive waste and material.
tbwpa. SA-AP.22Z-030 Station Response and Commitment Control
Program
This procedure establishes a program for tracking,
implementing review, and providing resolution to
various action items brought to the attention of the
Hope Creek Generating Station
CC. /B0 . SA-AP.22-031 Station Housekeeping Program
This procedure delineates the housekeeping
responsibilities and controls used to ensure the
cleanliness of facilities, materials, and equipment
used at HCGS.
Review and
APPROAL OF ¥
4l sec. SA-AP.12-032\[fevisions and Changes &g Station
AND Procedures # »
Parepurs
Revisions

INSERT

This pro

cedure describes the methods used ind
oA ans " - . —~ , -

SA-AP.27-033 Station Security Program

The requirements of the security plan, as described in
Section 13.6 applicable to station personnel, are
discussed in this procedure. 1In addition, description
of responsibilities and authorities, employee and
visitor access control criteria, security badging
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,Kéviewing and approving newly created and changed station
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system, physical security system, etc, are also
provided. Security documents contain safeguard
information and thus their distribution 1is strictly
limited.

SA-AP.7Z-035 Station Reporting Reguirements

This procedure serves as a reference for the station
staff to indicate which reports are required by
federal, state, and local agencies, and provides the
administrative controls necessary for ensuring that
such reports are prepared, reviewed, and submitted
correctly.

S4-AP.17-036 Phase 111 Startup Test Program

This procedure defines the responsibilities and
procedures used during Phase III - Plant Operational
Testing, which includes initial fuel locad and the tests
reguiring the application of nuclear heat. The testing
activities will be listed with a brief overview of
their scope. This procedure will be deleted at the
start of the first refueling.

SA-AP.727-037 Environmental Control Program

This procedure provides an overview of the basic
philosophies, policies, and objectives of HCGS to
systematically control environmental conditions to
avoid accidental discharges, thereby minimizing
environmental impact of plant operations.

SA-AP.7Z71-038 Control of Marerials Usage Program

This procedure establishes controls for the use and
disposal of those chemicals that can be harmful to
personnel or cause damage to plant systems or
equipment.

SA-AP.77-039 Receipt of New Fuel
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This procedure identifies major refueling tasks and
defines those departmental duties and responsibilities
necessary to conduct refueling operations.

SA-AP.77-040 Master Equipment List

This procedure defines the requirements for the control
and use of the Hope Creek Master Equipment List.

SA-AP.Z77-041 Confined Space Entry

This procedure specifies the methods for personnel
protection for entering confined spaces.

SA-AP.27-042 Station Field Questionnaires

This procedure describes the use of the FQ to reguest
Site Engineering Support.

SA-AP.27-043 Operability and Maintainability
Enhancement

This procedure establishes a mechanism to document a
review of station design to ensure compatability with
operating requirements and recommending improvements to
enhance operability and maintainability of the as-built
plant.

SA-AP.77-044 Station Aids Program

This procedure describes the approval, documentation,
and review reguirements to ensure Station Aids are
current, complete, and necessary.

SA.AP.27-045 Respirator Ptotectio?//

This procedure provides methods for personnel
protection related to the inhalation of both
radiclogical and nonradiclogical agents.

13.5-10 Amendment 13
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SA-AP.271-046 Radiological Access Control

This procedure describes the methods, policies,
guidelines, limits and reguirements for Restricted Area
and Radiclogical Control Area access.

SA-AP.727-047 Operating Experience Evaluation

This procedure establishes a program which provides
rapid dissemination of information pertaining to
industry operating experience.

SA-AP.717-048 Station Performance and Reliability
Monitoring

This procedure establishes a program for monitoring and
trending plant process data to identify reductions in
unit efficiency or component performance, and to
further evaluate the root cause and recommend
appropriate corrective actions.

t¢. rss.

uu. e,

SA-AP.22-049 Conduct of Refueuw

This procedure describes the administrative controls
and departmental responsi' .ities during fuel handling
and core alterations.

SA-AP.Z77-050C Station Retes. Program

This procedure establishes guidelines for determining
post-maintenance retest procedures.

SA-AP.17-051 Leakage Reduction Program

This procedure describes the program for reducing
leakage from systems located outside containment that
would contain highly radiocactive fluids following an
accident.
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ww. Y%, SA-AP.77-052 Chemistry Control Prograrm

This procedure establishes the program for ensuring
that the water chemistry requirements for the NSSS and
NSSS support systems are maintained within vendor and
industry standards.

In addition to these station administrative procedures,
operationally oriented administrative procedures provide
guidelines for the operations senior shift supervisors and their
shift crews, as well as procedures for night order book usage and
control. Operations administrative procedures meet the
requirements of 10 CFR 50.54(i), (3), (1), and (m).

Figure 13.5-1 indicates the main control room area designated as
"at the controls," the area restricted to licensed personnel and
the limitations of the reactor operator while manipulating the
controls.

13.5.2 OPERATING AND MAINTENANCE PROCEDURES

The operating and maintenance procedures meet the relevant
requirements as discussed in Section 1.8.

It is planned that most operating and maintenance procedures will
be completed at least three months prior to fuel load and will be
available for review in advance draft form at least six months
prior to fuel load. This will provide sufficient lead time to
ensure that plant personnel can become familiar with them. Where
practical the preoperational testing phase will be used to
demonstrate the adeguacy of the operating procedures.

13.5.2.1 Main Control Room Operating Procedures

The following categories delineate those procedures that are
performed primarily within the main control room. Operator
familiarization with these procedures is acquired through
initial, requalification and replacement training programs.
Furthermore, these procedures will be utilized in simulator
training.

13.5. 283 System Operating Procedures

The procedures for startup, operation and shutdown of safety-
related BWR systems at HCGS will be called System Operating
Procedures (SOPs). SOPs will be developed to cover the operating
activities listed in Regulatory Guide 1.33, Appendix A, item 4
and will include the following procedures:
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Reactor Pressure Control System Malfunction

Reactor Vessel Level Control System Malfunction

Neutron Monitoring System Malfunction

Fuel Pool Cooling and Cleanup System Malfunction

Standby Liquid Control System Initiation
13.5.2.1.4 Alarm Response Instructions

Alarm response instructions guide operators in their response to
main control room alarm conditions. The alarm system at HCGS
consists of control room overhead annunciators, console
pushbutton alarms, computer (digital) alarms, and local/back
panel alarms. A color code system (red, amber and white) is
utilized for prioritizing control room overhead annunciators.
The computer and local panel alarms are associated with an
overhead annunciator. The priority of these alarms would be the
same as the associated overhead alarm.

The alarm response procedures will be available in the main
control room for the operators use. These procedures will be
compiled in a manner which is consistent with the alarm system
layout in the control room. For example, the overhead
annunciator response procedures will be indexed by window box
identification number.

13.9.2.1.5 Temporary Procedures
Temporary procedures may be issued to direct operations during

activities such as testing, refueling, maintenance, and
modifications, and to provide guidance in unusual situations not

within the scope of existing procedures. Tem procedures
areoniy neifect for speciited periods of Eime_and require the

same review and approval process as other plant procedures,
including independent review, as described in Section 13.4.

13.5.2.2 Additional Operating and Maintenance Procedures

The following categories Jelineate those procedures that are
performed primarily outside the limits of the main control room.
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Section 14.2.10 (initial fuel loading) describes the

The fuel loading procedure includes tests performed

subcriticality checksaVshutdown margin demonstration

The partially loaded core shall be subcritical by at
least 0.38% AK/K with the analytically determined

The test objective is to demonstrate that the reactor
will remain subcritical throughout the first fuel cycle
with the most reactive control rod fully withdrawn.

b. Prerequisites
prerequisites for commencing fuel loading.
e Test Procedure
lzgﬁ}; during the fuel locading evolution, including
d. Acceptance Criteria
Level 1:
strongest rod fully withdrawn
INSERT g : Vi
14.2.12.3.4 Full Core Shutdown Margin
a. Objective
b. Prerequisites
The core is fully loaded and in the xenon-free
condition.
c. Test Method

The shutdown margin demonstration is performed by
withdrawing selected control rods until criticality is
reached. The empirical data are used to correct
calculated values to obtain true shutdown margin.
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or by at least 0.38% delta k/k with the reactivity equivalent
of the strongest rod added by the withdrawal of other control
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times following planned reactor scrams as detailed on |
Figure 14.2-5. 1In addition, proper response of the CRD
flow control valve will be verified.

d. Acceptance Criteria
Level 1

The normal withdrawal speeds and scram times shall meet I
the reguirements of the GE startup test specifications.

Level 2

The friction test results should meet the requirements |
of the GE startup test specifications.

14:.2.12:3.:6 Source Range Monitor Performance
a. Objective

The test objective is to demonstrate that the neutron
sources, SRM instrumentation, and rod withdrawal

sequences provide adequate information to achieve |
criticality and increase power in a safe and efficient
manner.

b. Prerequisites

Fuel loading is complete, T w;u-a..“a.
inserted,

all control roé% SESEVRS :
he CRD system is operational. (AFE]
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Test Method

With the neutron sources installed, source range
monitor count rate data is taken and compared to the
required signal count and signal count-to-noise count
ratio. Source range data is taken during rod
withdrawals to the point of criticality. Rods will be
withdrawn in accordance with a pre-established
withdrawal sequence. Movement of rods in a prescribed
seguence is monitored by the RWM and RSCS which prevent
cut of sequence movement.

Acceptance Criteria
Level 1

There must be a neutron signal count-to-noise count
ratio of at least two and a minimum neutron count rate
of 0.7 counts/second on the required operable SRMs.

7 Rod Sequence Exchange

Has Been Deleted

8 Intermediate Range Monitor Performance
Objective

The test objective is to determine the IRM system
overlap with the SRMs and APRMs and adjust the IRMS as
required.

Prerequisites

The reactor is critical and the IRM gains have been

optimized. EOFCORBEEVAtIoN) ,
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above the reactor pressure to simulate the largest
expected pipeline pressure drop. This CST testing is
done to demonstrate general system operability and for

mak1ng\ controller adjustments.

Reactor vessel injection tests follow to complete the.
controller adjustments and to demonstrate automatic
starting from a cold standby condition. "Cold" is
defined as a minimum 72 hours without any kind of RCIC
operation. Data will be taken to determine .he RCIC
high steam flow isolation trip setpoint while injecting
at rated flow to the reactor vessel.

After all final controller and system adjustments have
been determined, a defined set of demonstration tests
must be performed. Two consecutive reactor vessel
injections starting from cold conditions in the
automatic mode must satisfactorily be performed to
demonstrate system reliability. Following these tests,
a set of CST injections are done to provide a benchmark
for comparison with future surveillance tests.

After the auto start portion of certain of the above
tests is completed, and while the system is still
cperating, small step disturbances in speed and flow
command are input (in manual and automatic mode
respectively) in order to demonstrate satisfactory
stability. This is to be done at both low (above
minimum turbine speed) and near rated tlow initial
conditions to span the RCIC operating range.

A demonstrationYof extended operation of up to twe
hours (or until turbine oil temperature is
stabilized) of continuous running at rated flow

conditions is to be scheduled at a convenient time

during the startup test program,

Depressing the manual initiation pushbutton is defined
as <utomatic starting or automatic initiation of the
RCIC system,

Acceptance Criteria
Level 1:

s Following automatic initiation, the pump discharge
flow must be equal to or greater than rated flow
as specified in Section 5.4.6 within the time
specified by the GE startup test specification.
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which are based on not exceeding ASME Section IIl
Code stress values. These specified displacements
will be used as acceptance criteria in the
appropriate startup test procedures.

¥ All hangers and snubbers shall be within their
normal operating range.

r The displacements at the established transducer
locations shall not exceed the expected values as
provided by the piping designer.

M. 2.12.3. 1L [pelETED]

ks VB+3:16 TIP Uncertainty

a. Objective

Thentest objective is to demonstrate the
reprodqucibility of the TIP system readin

b. Prerequisites
The core is at steady-state er level with
equilibrium xenon, 'so as to fequire no rod motion or
change in core flow marhtain power level during data

acquisition by the TIP stem.

£. Test Method

1. Core er distribution data e obtained during
the wer ascension test progra Axial power
digtribution data are obtained at™each TIP

ocation. At intermediate and high power
levels, several sets of TIP data are tained to
determine the overall TIP uncertainty.

2. TIP data are obtained with the reactor operatiqg
with a symmetric rod pattern and at steady-stat
conditions. The total TIP uncertainty for the
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test 1s calculated by averaging the total TIP

ncertainty determined from each set of TIP a.
T IP uncertainty is made up of rand oise and I
geometri¢, _components.
d. Acceptance Criteria -
Level 2:

otal TIP uncertainty shall be within the spetifjed
j limits required in the GE startup test specification.

14.2.12.3.17 Core Performance
a. Objective
The test objective is to evaluate the principal thermal
and hydraulic parameters associated with core behavior.
b. Prerequisites
The plant is operating at a steady-state power level.

o Test Method

With the core operating in a steady-state condition,
the core performance evaluation is used to determine
the following principal thermal and hydraulic
parameters associated with core behavior:

)is Core flow rate

2, Core thermal power level
3. MLHGR
4. MCPR
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Electric startup test specification requirements |
when individually testing the MSIVs.

- 18 The RCIC and HPCI systems shall function in
accordance with the GE startup test specification
following the MSIV closure from high power.

14.2.12.3.24 Relief Valves
a. Objectives
To demonstrate proper operation of the main steam

relief valves and verify that there are no major
blockages in the relief valve discharge piping.

- & To demonstrate their leaktightness following
operation.
b. Prerequisites

or main steam flow to maintain pressure control

The reactor is on pressure control with adequate bypass
throughout the relief valve opening transient.

c. Test Method

EFEEE;‘1 : thg?cg;oggé§§est‘of each safety relief valve &§RV)
ReATR E I -t SOt E-d 11 ‘ 3 l | &)
m 'o mDﬂ 3 - e 44 = —~ 44 =3 4y ~
Ig;;gf}l!fﬂ!;. lreactorpressure—if-necesss Bypass valvel1 BPV '
‘ A response ot LoEed duEing Lthe 1ow pi - - -l

SR electrxcal output response is monltored durinq

) ’presqure test@ATERE Yest duration will be about
seconds to allow turbine valves and tailpipe sensors

to reach a steady state.

The tailpipe sensor responses will be used to detect

K] he opening and subsequent closure of each SRV. The
- BPVNERSE Mwe responsealfixll be analyzed for anomalies

indicating a restrictioh in an SRV tailpipe.

Valve capacity will be based on certification by ASME
code stamp and the applicable documentation being
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available in the onsite records. Note that the
nameplate capacity/pressure rating assumes that the
flow is sonic. This will be true if the back pressure
is not excessive. A major blockage of the line would
not necessarily be offset and it should be determined
that none exists through the BPVdresponse signatures.

lmlHWQ%ﬁ»

Vendor bench test data of the SRV capacity and setpoint
is evaluated during preoperatinal testing. The
acoustic monitoring subsystem will be monitored during
the relief valve test program and planned reactor
trips.

Acceptance Criteria

Level 1:

| There should be positive indication of steam
discharge during the manual actuation of each
valve,

Level 2:

1. Decay ratio for pressure control variables is as
specified in the GE startup test specification.

p The temperature measured by thermocouples on the
discharge side of the valves should return to the
temperature recorded before the valve was open as
required in the GE startup test specification.

3. During the functional
tests, steam flow through each relief valve as
compared to average relief valve flow is as
specified in the CE startup test specification.
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14.2.12.3.25 Turbine Trip and Generator Load Rejection

Cbjective
The test objective is to demonstrate the proper

response of the reactor and its control systems
following trips of the turbine and generator.

Prerequisites

Power testing has been completed to the extent
necessary for performing this test. The plant is
stabilized at the required power level.

Test Method
This test is performed atyfEReree] different power levels

in the power ascension program. For the turbine trip,
the main generator remains loaded for a time so there
is no rise in turbine generator speed, whereas, in the
generator trip, the main generator output breakers open
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and residual steam will cause a momentary rise in
turbine generator speed. This speed will be monitored
during each test.

—— ey . Tt ea
FE —fEon-the control Foeom| At test condition 6, a
generator trip (load rejection) will be initiated by
simulating a@ condition that willscause the generator
output breakers to open. During$ transien it is
el expected that the reactor will scram and the
recirculation pump trip (RPT) breakers will open. It
is not expected the HPCI or RCIC will initiate.
Reactor water level, pressure, and heat flux will be
monitored. The action of relief valves will be
monitored.

- -
P A.ﬂ§5§§§§§!fLrip will be performed at low power such
that nuclear boiler system steam generation is just
within bypass valve capacity. The purpose of this test
is to demonstrate scram avoidance.
E@Eﬂ During\ transients, main turbine stop,

control, and bypass valve positions will be monitored.

m Prior to the low powery trip, bypass valve
capacity will be determined. >

d. Acceptance Criteria

Level 1:

1. For turbine and generator trips at power levels
greater than 50%, the response times of the bypass
valves shall be as specified in the GE startup
test specification.

- Feedwater control system settings must prevent
flooding the main steam lines.

3. The reactor recirculation pump drive flow
coastdown shall be as specified in the GE startup
test specification.

4. The positive change in vessel dome pressure and
heat flux must not exceed the limits specified in
the GE startup test specification.
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5. The total time delay from start of turbine stop
valve motion or turbine control valve motion to
complete suppression of electrical arc between the
fully open contacts of the RPT circuit breakers
shall be less than the limit specified in the GE
startup test specification.

Level 2:

1 The bypass valve capacity shall be egual to or
greater than that required by the GE startup test
specification, which compares bypass valve
capacity to the accident analysis.

2. There shall be no MSIV closure during the first
three minutes of the transient and operator action
shall not be regquired during that period to avoid
the MSIV trip.

TURBINE
E:::::3: 3. For theﬂ§§§§§§§§!{:r1p within bypass valves

Capacity, the reactor shall not scram for initial
thermal power valves within that bypass valve
capacity and below the power level at which trip
scram is inhibited.

4. Low water level recirculation pump trip, HPCI and
RCIC shall not be initiated.

5. Feedwater level control shall avoid loss of
feedwater due to high level trip during the event.
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Vs To determine transient responses and steady-state
conditions following recirculation pump trips at
selected power levels

2. Tc obtain recirculation system performance data

3. To verify that cavitation in the recirculation
system does not occur in the operating region of
the power/flow map.

4 To wei iy the adeguacy of the reciroutation
Faibae kb Fil 1 Gate a SCFaF upon 1066 ©f ene
+eetwat e Puiis

ql{y To verify that the feedwater control system can
centrol water level without causing a turbine
trip/scram following a single recirculation pump
trip.

SE{/ To demonstrate the adequacy of the recirculation
pump restart procedure at the highest possible
power level.

Prerequisites

The reactor is operating at steady-state conditions at
required power level.

Test Method

Single pump trips are performed at test condition 3 and
6. Dual pump trip is demonstrated at test condition 3.
The one-pump trip tests are to demonstrate that water
level will not rise enough to threaten a high level
trip of the main turbine or the feedwater pumps. The
dual pump trip verifies the performance of the RPT
circuit and the recirculation pump flow coastdown prior
to the high power turbine generator trip tests. Single
pump trips are initiated ty tripping the pump motor
breakers. Adequate margins to scrams and capability of
the feedwater system to prevent a high level trip will
be monitored. The two pump trip will be initiated by

14.2-189 Amendment 14



HCGS FSAR 01/86

simultaneously tripping both recirculation RPT breakers
using a test switch. The recirculation pump restart
demonstrates the adequacy of the restart operating
procedure at the highest possible power level.

At several power and flow conditions, and in
conjunction with single pump trip recoveries,
recirculation system parameters are recorded.

Gofe PEEOF t0 ab actual {ecdwater puRp tEip to
Saas : ci ] ]

While at test condition 3, it will be demonstrated that
the cavitation interlocks which runback the
recirculation pumps on decreased feedwater flow are
adeqguate to prevent operation where recirculation pump
or jet pump cavitation can occur.

Acceptance Criteria
Level 1:

I During recovery from one pump-trip, the reactor
shall not scram.

- The two pump drive flow coastdown time constant
following a dual recirculation pump trip is as
specified in the GE startup test specification.

Level 2:

1. Neutron flux and heat flux scram, and reactor
water high level trip avoidance margins are as
specified in the GE startup test specification.

3. System performance parameters, including core
flow, drive flow, jet pump M-ratio, core delta-
pressure, recirculation pump efficiency and jet
pump nozzle and riser plugging criteria are as
specified in the GE startup test specification,
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. Runback logic shall have settings adequate to
prevent operation in areas of potential
cavitation.

o dl

4.3.73.3.29 Recirculation System Flow Calibration

Objective

The test objective is to perform a complete calibration
of the installed recirculation system flow
instrumentation, including specific signals to the
plant process computer.

Prerequisites

The reactor is operating at steady-state conditions.
The initial calibration of the recirculation system
flow instrumentation has been completed.

Test Method

During the testing program at operating conditions
required for rated flow at rated power, the jet pump
flow instrumentation is adjusted to provide correct
flow indication based on the jet pump flow. The flow-
biased APRM/RBM system is adjusted to correctly follow
core flow based on drive flow. Additionally, the total
core flow and recirculation flow signals to the process
computer will be calibrated to read these two process
variables.

Acceptance Criteria
Level 2:
1. Jet pump flow instrumentation shall be adjusted

such that the jet pump total flow
recorder provides agjcore flow indication at rated

[esemeer}-

conditions.
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Acceptance Criteria

Level 1:

The piping displacements at the established locations
shall not exceed the limits specified by the piping
designer, which are based on not exceeding ASME
Section 111 Code stress values or ANSI B31.1 values.
These acceptable vibration levels will be used as
acceptance criteria in the appropriate piping vibration
startup test procedures.

32 Reactor Water Cleanup System

Objective

The test objective is to demonstrate the operation of
the RWCU system.

Prerequisites

The reactor has been operated at a near rated -

temperature and pressure long enough to achieve a
steady-state condition.

Test Method

With the reactor at rated temperature and pressure,
process variables%are recorded during steady-state

operation in modes of operation of the RWCU
system: blowdown _ and normal.

Acceptance Criteria

Level 2:

s The performance data recorded during operation in
the listed modes shall be acceptable as specified
by the GE startup test specification.
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\./

than vaitues specified ih the Gb startup test

Arprees p i boal e b
%Ea. Pump vibration as measured on the bearing housing

the values specified in the GE startup test

and coupling end shall be less than or egual to I
specifications.

14.2.12.3.33 Residual Heat Removal System
a. Objectives

|
\
To demonstrate the ability of the RHR system to
remove residual and decay heat from the nuclear
system, so that refueling and nuclear system
servicing can be performed

2. To demonstrate the capability of the RHR system to
reduce the suppression pool temperature below the
established limit immediately following a
blowdown.

b. Prerequisites

Preoperational testing has been completed. [The test
"~ Instrumentation has been checked or |

calibrated as appropriate.
s Test Method

Two modes are tested to verify system capability under
actual operating conditions. The modes to be tested
are suppression pool cooling and shutdown cooling.
During the operations, the heat transfer rate is
controlled to maintain acceptable cooldown rates. Data
are recorded and reviewed to verily the satisfactory
operation of the RHR system within design limits.
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TEST NAME

VESSEL

EBovomowvewrm

Chemical and Radiochemical
Radiation Measurement
Fuel Loading

Full Core Shutdown Margin
Control Rod Ixive

SRM Performance

IRM Performance

LPRM Calibration

APRM Calibration

Process Camputer

RCIC

HPCI

Selected Process Temp
Water level Ref Leg Temp

Core Pwr-Void Mode Response

Pressure Regulator

Feed Sys-Setpoint Changes
Feed Sys-lLoss FW Heating
Feedwater Pump Trip

Max FW Runout Capability

Turbine Valve Surveillance

MSIV Functional Test

MSIV Full Isolation

Relief valves

Turbine Trip & Load
Fejection

Shutdown Outside CRC
Recirculation Flow Control
Recirc-One Pump Trip

RPT Trip~Two Pumps

Recirc System Performance

s w:mssuﬁuww mnummumuuacs:ﬁm::u

Recirc Sys Cavitation
loss of Offsite Pwr
Pipe Vibration

Recirc Flow Calibration
RCU

RHR

Drywell & Steam Tunnel
Cooling

Gaseous Radwaste

SACS performance
Confimatory In-Plant Test

x(23)

x(4)

E >

> M M

x(8)
x(13)

x(18)

x( 2

b

> M

>

x(5)
xt7)
x(10)

X
x( )
X(17)
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x( 2)

E - -

E -

x(5) |
Ix(6) |
x(7)
x(10)

X
x( )
X(17)

X XX XX
e

(1) Test conditions refer to plant conditions
on Figure 14.2-4

(2) Perform Test 5, timing of 4 selected control

rods, in conjunction with expected scrams

(3) Dynamic System Test Case to be campleted
between test conditions 1 and 2

{4) After recirculation puwp trips (natural
circulation)

(5) Between 80 and 90 percent thermal power,
and near 100 percent core flow

(6) Max FW Runout Capability & Recirc Pump
Runback must have already been campleted

(7) Reactor power between 80 and 90 percent

(8) Reactor power between 45 and 65 percent
and 75 and 90 percent

(9) Deleted

(10) At maximum power that will not cause scram

(11) perform between test conditions 1 and 3
(12) Reactor power between 40 and 55 percent
(13) Reactor power between 60 and 85 percent

(14) Between test conditions 2 and 3

(15) Mwimm bypass
T

valve capacity

WMMFM/

(17) load rejection
(18) Between test conditions 5 and 6

(19) >50% power and >95 core flow, and perform
before Turbine Trip & load Rejection

(20) Check SRV operability during major scram
tests

(21) Performed during cooldown fram test
cordition 6

(22) T™he test number correlates to FSAR Section

14.2.12.3 x where x is the indicated test
nunber .

(23) May be performed any time test conditions
permit,

— Turgme TP /

HOPE CREEK
GENERATING STATION

FINAL SAFETY ANALYSIS REPOAT

TEST SCHEDULE AND CONDITIONS
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DECREASE IN REACTOR COOLANT TEMPERATURE
Loss of Feedwater Heating
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Feedwater Controller Failure -

Maximum Demand
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Frequency Classification
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Radiclogical Consequences
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CHAPTER 15

FIGURES

Title

\m«-maf‘/

Scram Position and Reactivity Characteristics
Minimum Operating CPR Limit

Loss of 100°F Feedwater Heating, Auto Flow Control
Loss of Feedwater Heater, Manual Flow Control

Feedwater Controller Failure, Maximum Demand, with
High Level Turbine Trip

Pressure Regulator Failure

Generator Load Rejection Trip, Reactor Scram
Bypass-On

Generator Load Rejection Trip, Reactor Scram,
Bypass-0ff

Turbine Reactor, Trip Scram, Bypass and RPT-On
Turbine Trip, Reactor Trip, Bypass-0ff, RPT-On

Three-Second Closure of All Main Steam Line
Isolation Valves with Position Switch Reactor Trip

Loss of Condenser Vacuum at 2 Inches per Second
Loss of All Grid Connections

Loss of All Feedwater Flow

ADS/RHR Cooling Loops

Activity Cl1 Alternate Shutdown Cooling Path
Utilizing RHR Loop B

Activity C2 Alternate Shutdown Cooling Path
Utilizing RHR Loop A

Trip of One Recirculation Pump
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Chapter 15

ACCIDENT ANALYSES

in this chapter, the effects of anticipated process disturbances
d postulated component failures are examined to determine thej

(SR =0 § L8 —

The sco =

expected) ational occurrences, e.g., loss of elegfrical

load; abnq ‘unexpected) operational transients at induce
system op ne condition disturbances; postulat accidents of
iow probability\ €.9., the sudden loss of integrify of a major
component; and hygothetical events of extremely/low probability,
2.¢., an anticipat transient without the cpgfation of the
entire control rod ive (CRD! system.

—

15.0.% ANALYTICAL OBJ

The spectrum of postulated ini g events is divided into
categories based upon the type disturbance and the expected
frequency of the initiating occ ence. The limiting events in
each combination of category quency are quantitatively

analyzed. The plant safety
plant to operate within re
to the pubklic health and

nalysis\gvaluates the ability of the
latory guiNdelines, without undue risk

15.0.2 ANALYTICAL ACATEGORIES

ident events contained in this
dividual categories as required by
evision 3. The results of the events a
70-1. Each event evaluated is assigned to
applicable categories:

Transient and a
discuesed in i
Guide 1.70,
in Table 1
fellowin

surmarized
ne of the

15.0-1
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in reactor pressure - Nuclear system pressure
s threaten to rupture the reactor coolant
boundary (RCPB!. Increasing pressure alsg
the voids in the cors moderator, thereby/ in-
core reactivity and power level, which
fuel cladding due to overheating.
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case in reactor core coolant flow rate/~ A
u™ion in the core coolant flow rate reatens to
rhelt the cladding as the coolant befomes unable to
uate remove the heat generated the fuel. -

i

Ev 4

aon

o
e <

i w®

whd

Reactivity a power distribution/anomalies - Transient
events includeW in this category are those that cause
rapid power increases due to creased core flow
disturbance eventd, Increas core flow reduces the
void content of the\moderatdr increasing core
rsactivity and power \Jeve

se in reactor clant inventory - Increasing
lant inventory cguld resylt in excessive moisture
ryover to the in turbin feedwater turbines, etc.

y ) ¥
Q<
" On

crease in rgactor coclant inventory - Reductions in
oolant invefitory could threaten t fuel as the °

clant begomes less able to remove Yhe heat generated
-

Radigactive release from a subsystem or co nent -
Lo of integrity of a radicactive containmeqt
cZmponent is postulated.

Anticipated transients without scram (ATWS) - To
determine the capability of plant design to accommodate
an extremely low probability event, a multisystem
maloperation situation is postulated.
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5:0.3 TRANSIENT AND ACCIDENT EVENT EVALUATION

ion

l1dentification of Causes and Freguency Classific

15. .1

Situation® and causes that lead to the analyzed initiafZing event
are describgd within the categories designated earli The
frequency cofN\occurrence of each transient or accidest i
summarized, baxed upon currently available operatyfg plant

histery for thedevent. Events for which inconc

sive data exists
are discussed separately within each event secgion. /?’/
)

Each initiating event ithin the major grodps is assigned to one

of the following frequehy groups:

ency - These are incidents
during a calendar year to once
ular plant. They are referred
cted) operational transients.”

a. Incidents of moderate fre
that can occur from
in 20 years for a par
to as "anticipated |

ly during the\life of a particular
plant, spanniAg once in 20 yea to once in 100 years.
They are reffrred to as "abnormal (unexpected)
operation transients.”

at are not

use their
ignificant
eferred to

g faults - These are incidents
ted to occur but are postulated be
copfsequences can result in the release of
founts of radicactive material. They are
as "design basis accidents (DBAs)."

Normal operation - Operations of high freguency a
discussed here but are examined along with a., b.,
c. above in the nuclear systems operational analyses
Section 15.9.

15.0-3
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15.0.3.1.1 Unacceptable Results for’Incidents of Moderate
Frequency-Anticipated (Expected) Operational
Transients

The\Tqilowing are considered to be unacceptable safety result
for in*égents of moderate frequency, i.e., anticipated (expegted)
1

cperat al transients:
\
N
\\
a. A'release of radicactive material to the envifons that

excreds the limits of 10 CFR 20

b. Reactor\operation induced fuel cladding/failure

S Nuclear syshem stresses in excess of that allowed for
the transient\classification by applicable industry
codes

d. Containment stress in exce of tnat allowed for the

transient classif:cation by/applicable industry codes.

5.0.3.1.3 Unacceptable Resu for Infrequent Incidents-
Abnormal (Unexpegted) Operational Transients

The following are considereg to be unac
for infrequent incidents, {.e., abnormal

ptable safety results
erational transients:

a. Release of réddiocactivity that resul\s in dose
consegquenc that exceed a small fradtion of
10 CFR 102, i1.e., no more than 10% of “the 10 CFR 100
limits

b. Fue)/damage that precludes resumption of nolpal
opgration after a normal restart

£ Generation of a condition that results in conseg
loss of function of the reactor coolant system (RCN)

d. Generation of a condition that results in a
consequential loss of function of a necessary
containment barrier

15.0-4 Amendment 3
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the transient classification by applicable industry

K\\\ e. Nuclear system stresses in excess of that’allowed for
codes

Containment stresses in excess of that allowed for the
transient classification by applicable 1ndustiy/codes.

15.0.3.1.) Unacceptable Results for Limiting Faulfs - Design

\ Basis Accidents, (DBAs)

The following ar
for limiting faul

considered to be unacceptable Safety results
(DBAS ) :

a. Radioactive ‘yaterial release thay/ results in dose
consequences t{:f exceed the gufdeline values of
10 CFR 100

b. Failure of fuel cladding, ¥hich would cause changes in
core geometry such at re cooling would be inhibited

2, Nuclear system stressés \\n excess of those allowed for
the accident classificatign by applicable industry
codes

d. Containment styesses in excess \of those allowed for the

accident clag€ification by applicable industry codes
when contaipfent is required

e. Radiati exposure to plant operations personnel in the
main cgntrol room in excess of 5 rem whole body, 30 rem
inhaldtion, and 75 rem skin.

15.0.3.2 guence of Events and Systems Operations

Each trénsient or accident is discussed and evaluated in rms
of:

a. The sequence of events from initiation to final
stabilized condition

15.0-5
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. S
b. The extent to which normally operating plant
instrumentation and controls are assumed to function

The extent to which plant and reactor protection
systems (RPSs) are required to function

N
\\
d. The credit taken for the functioning of normally
opacating plant systems
N
\\
e. The opexation of engineered safety systems fhat is

requxred\\\
N

P4 The effect 5}\9 single active failur
operator error\(SOE).
\

N\

(SAF) or a single

N\,
15.0.3.2.1 Single Failurds or Operatof Errors
N

This section discusses the app;?}nti
of the postulated events. Single tive component failure (SACF)
criteria have been reguired and syfccessfully applied on past NRC-
approved docket applications to LBA categories only. Regulatory
Guide 1.70, Revision 3, infer hat SAR and SOE requirements
should be applied to transie events, ircluding high, moderate,
and low probability occurrepces, as well accident or very low
probability situations.

of SAF and SOE to analyses

Transient evaluations iteria of one
SACF or one SOE as
added to the prote
these protective
accommodate SAC
the plant dam

those for no

ave been judged against
e initiating event with no
ive sequences although a great
equences use safety systems that
aspects. Even under these postulated events,

e allowances or limits are very much the same as
al operation.

The ori
the inj

nal categorization of events was based on fregquency\of
iating event alone, and thus the allowance or limit w
ingly established based on that fregquency level. 1f
ional assumptions and conditions (initial event and single
ponent failure (SCF) and/or SOE), were to be introduced, the
vents would be shifted to a lower frequency category. Less

15.0-6 Amendment 5
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Rrestrictive limits or allowances would be’applied to the results
£ the analyses of transients and accidents.
N

\

N

N\

Most ‘events postulated for consideration are already the resul
£ sxggle equipment failures or SOEs that have been postulat
during any normal or planned mode of plant operations. The Lypes
of operaticonal single failures and operator errors consideged as

initiating\events and subsequent protective sequence challienges
are 1dentxf¥g€ in the following paragraphs.

15.0.3.2.1.1 \Qitianng Event Analysis

To initiate an evenb\ one of the following actidns must occur:

N\

a. The undesired ‘¢pening or closing Of any single valve (a
check valve is wgt assumed to c)Yose against normal
flow) \.

\

b. The undesired starti
component

topping of any single

S The malfunction or malope
device

tion of any single control

d. Any single ele

e. The nonmecpanistic break of a process piping line or
process iristrument line.

Operator epfor is defined as an active deviation from itten
cperating/procedures or nuclear plant standard operatin

practic An SOE is the set of actions that is a direct
consegdence of a single erroneous decision. This set of actions
Mited as follows:

a. These actions that could be performed by one person

15.0-7 Amendment 5
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Yi g

"l
\\ b. Those actions that would have constituted a corroi;////

procedure had the initial decision been correct

hose actions that are subseguent to the initi
oherator error and have an effect on the designed
opecation of the plant, but are not necessapily
direstly related to the operator error.

Exarples of SOEs a as follows:

a. An increase ih power above the established flow control
power limits by\control rod withdrawal in the specified
sequences

b. The selection and completg withdrawal of a single
control rod out of seq ce

. An incorrect calibraAtion of\ an average power range
monitor (APRM)

- Manual isola
operator mi

on of the main ste lines as a result of
nterpretation of an alarm or indication.

15.0.3.3.1.2 Sifgle Active Component Failure or\Single Operator
ror Analysis

These failyfes include:

The undesired action or maloperation of a single tive
component

Any SOE where operator errors are as defined in
Section 12.0.3.2.1.1.

pik

15.0-8 Amendment 7
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F\\ 15.0.3.3 Core and System Performance r

ction 4.4 describes the various fuel failure mechanisms.

ydance of unacceptable results a. and b. in in Section 4.4.Y). 4
ncidents of moderate freguency is verified statisticall
pnsideration given tc date, calculation, manufacturing, and
uncertainties. An acceptable criterion is that #9.9%

O ™Y » 0 <

nsition. For mcre detail, see Reference 15.0-1. This
criterion ig met by demonstrating that incidents of mgderate
frequency do\npot result in a minimum critical power tio (MCPR)
less than 1.0 The reactor steady-state critical wer ratio
(CPR) operating\limit is derived by determining t decrease in
MCPR for the mosk limiting event. All other evepts result in
staller MCPR decregases and are not reviewed in depth in this
chapter. The MCPR during significant abnorma) events is
calculated using a transient core heat transfer analysis computer
program. The computer program is based on multinode, single-
channel, thermal-hydraulic model that reqgyires simultaneous
solution of the partial differential equyétions for the
conservation of mass, energQy, and momeptum in the bundle, and
that accounts for axial variation in power generation. The
primary inputs to the model hnclude A physical description of the
vundle, and channel inlet flow and/enthalpy, pressure, and power
generation as functions of time

L4

O O £ r»p»n

A detailed description of thganalykical model may be found in
Appendix C of Reference 15.8-1. Maimtaining MCPR greater than
the safety MCPR limit is sufficient,\but not necessary,
condition to ensure that/no fuel damage“occurs. This is
discussed further in Seftion 4.4.

For situations in ich fuel damage is sustalged, the extent of
damage is determipfed by correlating fuel ener content, cladding
temperature, fu rod internal pressure, and cladding mechanical
characteristic

These corrglations are substantiated by fuel rod failre tests
and are scussed in Sections 4.4 and 6.3.

15.0,3.3.1 Input Parameters and Initial Conditions for
Analyzed Events

In general, the events analyzed within this section have values
for input parameters and initial conditions as specified in

15.0-9 Arendment 7
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R\Table 15.0-3. Analyses that assume data/inputs different from
\52:59 values are designated accordingly in the appropriate event

\scussion in this chapter. These transient analyses presuppose,
for the end-of-cycle-one (EOC-1) conditions being simulated, th
lant desigrn includes a recirculation pump trip (RPT)
actuated by either fast closure of the turbine control valve
closurd of the main stop valve. An EOC-1/RPT system is par
' nt plant design.

or
of

15.0.3.3.2 \\ Initial Power/Flow Operating Constraintg

\

The basis for most of the transient safety analysegé is the
thermal power at the 100% rated core flow correspbnding to 105%
nuclear-boiler-rat (NBR) steam f.ow. This opgrating point is
the apex of a bound operating power/flow map/that in response
to any classified abngrmal operational transjents, yields the
minimum pressure and thermal margins of any/operating point
within the bounded map. \ As shown on Figuré 15.0-1, the apex of
the bounded power/flow maR is point A; th€e upper boundary is the
design flow control line, ich is 104.2% rod line A-D'; the
locwer boundary is the zero wer line A'-J'; the right boundary
1s the rated pump speed line R-H'; ap@ the left boundary is
e.ther the minimum pump speed \ine P-J or the natural circulation
line D'=J'.

This power/flow map, A-D'-J'-BfA, répresents the acceptable
operational constraints for gbnormal Qperational transient
evaluations.

Any other constraint thd&t can truncate the\bounded power/flow
rap, e.g., the recircylation valve and pump\cavitation regions,
the licensed power l1i/mit, and other restrictigns based on
pressure and thermagd margin criteria, must be gbserved. For
instance, if the Jcensed power is 100% NBR, tha power/flow map
is truncated by e line B-C and reactor operatiog must be
confined within/the boundary B-C-D'-J'-J-L-K-B. the maximum
operating powgf level, e.g., point F, has to be limi\ted to
satisfy presgure margin criteria, the upper constrai on
power/flow As correspondingly reduced to the rod line,\e.g., line
F-G', whigh intersects the power/flow coordinate of the\pew
operatind basis. In this case, the operating boundaries \are
F-G'=J'4J-L-K-F. Operation is not allowed at any point algng
line F-M, removed from pcint F, at the derated power but at
redyfed flow. 1f, however, operating limitations are imposed\ by
Gepral Electric Boiling Water Reactor Thermal Analysis Basis
(Z=TAB), Reference 15.0-1, derived from transient data with an
fperating basis at point A, the power/flow boundary for 100% NBR

15.0-10 Amendment 7
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K\lxcensed power 1s B-C-D'-J'-J-L-K-B. /This power/flow boundary is

uncated by the MCPR operating limit, for which there is no
dixect correlation to a line on the power/flow map. Operation As
2llgwed within the defined power/flcw boundary and within the
consthraints imposed by GETAB. If operation i1s restricted to
point by the MCPR operating limit, operation at point M i
allowed) provided that the MCPR limit is not violated.

Consequently, the upper operating power/flow limit of reactor
is predicated on the operating basis of the analysis/and the
corresponding \constant rod pattern line. This boundary can be
truncated by the licensed power and the GETAB operéting limit.

Certain localized ents are evaluated at oth than the above-
mentioned conditions These conditions are yhcluded in the
appropriate event disdussicn in this chaptey.

15.0.3.3.3 Results

The results of analytical evaluatio are provided for each
event. In addition, critical ragfeters are shown in

Table 15.0-1. From the data in ble 15.0-1, an evaluation can
be made of the limiting event f that particular category and
parameter. Table 15.0-2 provides summary of applicable
accident analysis results.

15.0.3.3. 4 Regulatory/Guide 1.49; Gegeral Compliance or
Alternatg’ Approach Assessmgnt

For commitment, revjSion number, and scope, e Section 1.10.

Regulatory Guide¢  1.49 requires that the proposed \licensed power
level be restrycted to a reactor c<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>