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ENCLOSURE 1

Equipment required for safe shutdown in accordance with
10 CFR 50, Appendix R (SQN-SQS4-0127, revision 9) (B25 880429 821)
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Purpose and Scope

The purpose of this calculation is to define the safety functions and
sets of equipment required to achieve and maintain safe shutdown of
Sequoyah Nuclear Plant under postulated fire conditions as defined by
LOCFR50, Appendix R Sections III1.G and L (Facility Operating License
DPR-79).

an-*yt*s-fer—eettu+aeeﬂ-Féfes~af~§equoyah—ﬂuc%ear~?kantvl—This-sif-has-
e AR 3 a-acad
User Guide

Due to the complexity of this documen®, this section on user guide was
deemed necessary.

This calculation is divided into 3ix parts, The first is a preamble
consisting of the numbered sections of the document which establishes
general requirements and the basis for the calculation, including the
shutdown logic used. It isg followed by five appendices which develop and
support these requirements.

Appendix A to this calculation provides a comprehensive listing of all
components and their required configuration (i.e., open, close, must
operate, etc.) and system lineup positions necessary to achieve the
specific key functions. It also identifies spurious actuations which
must be prevented. The basis for the spurious actuation list is
supported by sketciies illustrating selected flow paths. Components on
the spurious list are easily located on the sketches by an item number
which is identified in the basis for spurious list. This item number is
shown on the sketches within a triangle symbol.

Appendix B to this calculation discusses (in tabular form) the actions
required by the operator to support this analysis (sze assumption 3.6),
The control station where the operator is expected to take these actions
is mentioned in this appendix. , .

Appendix C can be considered as the index of all components discussed in
Appendix A. It (1) contains a complete listing and brief description of
components; (2) identifies the key used for these components in Appendix
A and B { (3) references the flow, control or logic diagrams where these
components can be found; and (4) identifies the item numbers used when
these components are discussed in the basis provided for the spurious
actuation list and sketches.

Appendix D contains a minimum listing of instrumentation needed for
monitoring safe shutdown from the main control room.

JLLBF/IMS
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Appendix E provides the listing of components and instruments needed as a
minimum for monitoring safe shutdown from outside the main control room
in the event of a postulated fire,.

Assumptions

(1)

(2)

(3)

(4)

(6)

(7)

(8)

(9)

(10)

Both units may be operating in any mode when a fire is postulated.
This is a baseline assumption chosen to be consistent with Appendix
R requirements (Section IIl.G.a and b) and TVA's intended operation
of the plant.

No design basis events except the loss of offsite power are
considered concurrent with a postulated fire. (It is assured by the
requirements of section 4.1 of this document,)

The latest revisions of the DNE drawings and documents are assumed
to reflect the plant configuration. This is an unverified
assumption for unit 1 only, It will be verified after the restart
of SQN unit 2 during cycle 4, For unit 2 and common systems this
has been verified by reviewing the as-constructed drawings,

The A-train ERCW cooling water supplies the A-train CCS heat
exchangers. The same is assumed for the B train lineup. (This is
verified via Design Criteria SQN-DC-V-7.4 - ERCW System).

Operations has instructions (e.g., S0I-26.2) that incorporate
requirements relative to operator actions which are necessary to
support this analysis (e.g., contents of Appendix B)., This
assumption is considered verified by vittue of the fact that this
calculation has been coordinated with Operations prior to issue.

Except for a non-mechanistic loss of offsite power, there are no
failures other than those which can be demonstrated to be effects of
a postulated fire.

For shutdown logic diagram Key 6 the flow characteristics of valves
FCV-63-25, 26, 39, or 40 (any one) are suitable for short term (72
hours) use as throttle valve. This has been verified by QIR
SQP-87-452,

Operation of the main steam valve vault ventilation system is not
required during a postulated fire. This assumption has been
verified by QIR NEB87295,

Ine information found in Key 37 provided by 'VAC input and reference
calculation NEB 850115 235, is assumed to be valid and correct.
This assumption has been verified by QIR NEB8729S,

o
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4.0 General Requirements

Appendix R to 1OCFRS0 (reference 11.1) requires that one path of systems
necessary to achieve and maintain hot standby condition be free from fire
damage and that systems required to achieve cold shutdown can be repaired
within 72 hours unless specific deviations have been approved by the

NRC. References 11,2 through 11.6 provide further clarification of the
requirements presented in Sections I11.C and III.L of Appendix R.

4,1 Accidents

It is required that a fire shall not result in a design basis accident
(condition III or IV event) as defined by chapter 15 of the FSAR because
mitigation of such accident is beyond the scope of this Appendix R
an~lysis, i.e., equipment and safety functions appropriate for accident
mitigation. In addition, this calculation implicitly takes credit for
compliance with Section III.0 of Appendix R in that a fire around the
reactor coolant pumps does not result in seal damage and a subsequent
LOCA (reference NRC approval of deviations for oil collection

system-L44 860606 620).

4.2 Pneumatic Systems

In general, no distinction is made in this document as to the energy
source which is used to accomplish the function under consideraiion.
However, since the most common energy source is electrical, explicit
mention is being made in regard to pneumatic systems. The integrity of
air headers could be lost during a fire due to failure of soldered
fittings and elastomers in various devices. (This situation is analogous
to electrical circuits with common power supplies, i.e., Type I
associated circuits.) The resulting pneumatic system failure effect
(e.g., unavailability of pneumatic power when required, and spurious
operation of pneumatic valves) must be considered.

4.3 Instrument Sense Lines

Fire effects upon instrument sense lines have the potential to render the
instrument inoperable. I[f credit is being taken for any instrument to
function or not to spuriously malfunction to satisfy the requirements of
this document, then any fire effects upon the sense line for that
instrument must be evaluated. Specific requirements are contained in
SQN-DC-V-24.0,

4.4 Electrical Support

Fire effects upon electrical end devices shall not preclude the
availability of the electrical power distribution system needed to
support the requirements of this document. Note, detailed listing of
electrical power distribution systems components (motor control centers,
switchgears, distribution panels, ete.) necessary to support the
requirements of this calculation is considered to be outside the scope ~f
this document and will be addressed by the Electrical Engineering Branch
(reference Electrical Equipment Block Diagrams - SQP 841210 006).

3
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4.7

5.0

5.1

3.2
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Design Implementation

Methods of demonstrating compliance with the requirements of this
document are beyond its scope and arve implemented by design criteria such
as SQN-DC-V-24.0,

Containment Isolation

Containment isolation is not required by sections III.G, J, L, and O of
Appendix R because the limiting consequences for compl lance with
appendix R include precluding fuel clad damage and maintaining reactor
coolant pressure integrity in the event of a postulated fire.

Fire Control

These aspects are outside the scope of this calculation and are addressed
in SQN-DC-V-7.5 and SQN-DC-V-7.6.

Requirements for Equipment Which Must Operate To Assure Safe Shutdown

General Discussion of Shutdown Logic

It is required that a safe shutdown be achievable in the face of any
equipment failure that can be directly or indirectly caused by a
postulated fire. This calculation contains a shutdown logic diagram
(Figure 1) which defines the plant conditions that must be met to achieve
a safe shutdown of Sequoyah Nuclear Plant following « pusiulated fire.
The safe shutdown of Sequoyah via these conditions will assure that the
plant is first brought to the hot standby condition and then with the
initiation of long-term heat removal and the necessary environmental
controls to the cold shutdown condition.

The shutdown logic diagram and the associated keys serve as the basis for
the list of components described in Appendix A, C and E which must
operate to achieve safe shutdown. The shutdown logic diagram permits use
of any operable component which can be powered by an onsite source to
accomplish required functions without regard for their qualification.

The diagram permits loss of components which are required to mitigate
design basis accidents (this is the basis for requirement 4.1). Single
failures of required components need not be considered to determine a
success path. All systems and components used for safe shutdown shall be
capable of performing this intended function without exceeding their
design limits,

Discussion of Specific Conditions Required for Hot Standby

To achieve hot standby, a total of 8 conditions must be simultaneously
met .
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Condition
RCS Inventory Control Steam Generator Invent 'ry Control
Secondary Side Pressure Control Secondary Side Isolation
Initial Reactivity Control Onsite Electrical Supply
Environmental Control Operator Integrity

The inability to fully meet any one of these conditions will render the
plant incapable of achieving and maintaining hot standby,

Discussion of Specific Conditions Required for Cold Shutdown

Having achievec @ ° standby, the plant can achieve cold shutdown by
satisfying the rollowing three conditions:

Environmental Control
Long Term Heat Removal
Long Term Reactivity Control

Monitoring Capability

Appendix D summarizes the minimum list of instruments that are necessary
to ensure safe shutdown frem the MCR in the event of a fire.

R e 0 ich Mu Not Spu u ctuate to Assure
Valid of Safe Shutdo sis

An analysis of the effects of Type 11* associated circuits should be
performed for those keys where spurious activity would preclude the basis
of the safe shutdown logic diagram (as represented by Figure 1). The
components whose spurious actuation could prevent a safe shutdown were
thouse that (1) are in-line valves in required flow paths (2) could divert
flow from a required flow path or (3) defeat the intent of the keyed
functions where applicable.

-

As part of the review, a spurious safety injection signal, phase A
containment isolation signal and phase B containment isolation signal where
ob—tre reviewed to ensure that they do not cause equipment to operate or
realign and defeat a safety function,

The components whose spurious actuation would adversely affect the plant
are listed in Appendix A. This appendix also provides sketches
illustrating all in-line valves which could divert flow,

In evaluating the need for protection of circuits to preclude the various
spurious actuation items listed in Appendix A consideration shall be
given to the sensitivity of those circuits to fire induced spurious
actuations. All spurious actuations that are considered by EEB to be
credible (Reference ) in a single fire and that could prevent safe
shutdown as defined<g; Appendix A shall be precluded,

G45880z210252L 5
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* See references 11,2 and 11.3 for requirements for Type I and IIl
associated circuits. These requirements are outside the scope of this
document .

Section 7.0 has been deleted. The procedural requirements previously
contained in this section are outside the scope of this calculation
(Reference ). BZS%tRo0zI1010) th‘

"

Section 8.0 has been deleted. The operational requirements previously
contained in this section are outside the scope of this calculation
(Reference 4 “8asfgoziolol fﬂ“

Auxiliary Control Room Requirements

For fires inside the control building, instruments located in the MCR may
be lost, and evacuation to the auxiliary control room may be necessary.
Under these circumstances, the instrumeuts listed in Appendix E shall be
physically separated and electrically isolated from fire effects in the
control building such that safe shutdown from the auxiliary control room
is assured. 1In addition, a path of equipment from Appendix A shall be
operabl.: (manual or automatic operation) and preventad from spurious
operation.

Regulatory Responsiveness

IE Information Notice 84-09--Lessons Learned From NRCs Inspection of
Fire Protection Safe Shutdown Systems, Revision 1 dated March

achieve a safe shutdown from the auxiliary control room,

The absence of RCS cold leg temperature monitoring is considered to be
justified because during a reactor coolant system cooldown from the ACR,
the steam generator pressure will be adjusted to the desired
corresponding T., )4 temperature using steam generator PORV

controller. 1f a cooldown is in process, Thot can be used just as
well as Toy)g to determine cooldown rate since delta “T* will remain
relatively constant. Therefore, the accuracy in reading the steam
generator pressure indicator will have minimal effects on the cooldown
rates since the steam generator pressure is adjusted from the PORV
controller. The steam generator pressure indication can be used to
verify the set point on the PORV controller and to determine Teold:
(Reference: NRC Approval of Tcold Instrumentation for ACR Deviation

Request - L44 861010 079).

3448F/IMS




11.0

EQUIPMENT REQUIRED FOR SAFE SHUTDOWN '
PER 10CFRSO APPENDIX R Prepared by/Date [AN w-u-g8

SGN-SQS4-0127
Checked by/Date RLC/R“ ‘//2"/31

The absence of CST level indication is justified because CST level
indication is functionally not needed in the ACR. The absence of this
instrumentation would in no way affect the ability of the operator to
achieve a safe shutdown. The CST has been sized to provide adequate
water for most cooldowns. Because it is possible, however, that this
water source could be exhausted during a prolonged cooldown, the
capability exists to switchover auxiliary feedwater pump suction to the
Essential Raw Cooling Water System. Per reference 11.9, local
monitoring of AFW pump suction pressure will ensure that manual
switchover is accomplished (also reference S0I-26.2).

References
11.1 10CFRS0O Appendix R
11.2 Generic Letter 81-12, February 20, 1981

11.

i

Clarification Letter of Generic Letter 81-12, April-May 1983
11.4 SECY 83-269. Jjuly 5, 1983

11.5 1IE Notice 84-09, February 13, 1984

11.6 'Brarnch Technical Position CMEB 9.5-1

11.7 Xeference Deleted

DET-NEB Calculation: "Emergency Lighting Requirements for Main

and Auxiliary Control Room Lighting During Upset Conditions" R2
(SQN-08G7-026) (B4S 880210 430)

w

11.

11.9 AOI-27, Revision 6, Control Room Inaccessibility

11.10 Essential Raw Cooling Water System Design Criteria, SQN-DC-V-7.4
11.11 Volume 2, Table 7, Sequoyah Nuclear Performance Plan

11.12 Reference Deleted

11.13 DET-NEB Calculation: "10CFRS0O, Appendix R, Heating, Ventilation
and Air Conditioning Review" TI-ECS-95 (R3), (B4S 880321 236)

11.14 SON-DC-V-24.0, “"Fire Protection for Appendix R Requirements" R2

11.15 QIR SQP-SQN-88-259, Revision O, "Availability of Offsite Power 72
Hours Following an Appendix R Fire (B25 880312 074)

11.16 QIR SQP-SQN-88-361, Revision 0, "Lower Compartment Temperature
for Appendix R" (B2S5 880409 003)
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11.0 References (Continued)

11.17 QIR SQP-SQN-88-275, Revision 1, "Heating Effects on Aux Bldg |
Transformer Room Electrical Equipment During an Appendix R Event" i
(B25 880317 103)

11.18 QIR SQP-SQN-88-319, Revision 0, "Lower Compartment Temperature
for Appendix R" (B25 880325 018) K9

11.19 QIR SQP-SQN-88-355, Revision 0, "Lower Compartment Temperature
for Appendix R" (B25 880408 028)

11.20 QIR NTB-SQN-88-107, Revision 0, "Lower Containment Temperature
for Appendix R" (B45 880415 252)

T4

3448F/JIMS




cQULIPMENT REQUIRED FOR SAFE SHUTDOWN
PER LOCFRSO APPENDIX R Prepared by/Date R Q@ {M L/io/es
SQN-$QS4-0127

Checked by/Date yolls </ /0

11.15 The following SQN DNE drawings were used to generate component
lists for unit 1.

47W801~1 R25 47W84L8-1 R14 47W610-67-6 RS

47W801-2 R23 L7W848-2 K8 47W610~63-1 R14
47W803-1 RL17 47W84L8-2 RS 47W610-68-1 R1S
47W803-2 R2S L7WB48-) RS 47W610-68-2 R14
47W809-1 R23 47W848-8 R12 47W610-68-3 R17
47W809-2 RS 47WB48 -9 R10 47W610-68-4 R20
47%W809-5 RS 47W848-12 R9 47W610-68-5 R19
47W810-1 R13 47W851-1 R17 47W610-68-6 RI11
47W811-1 R23 47W859-1 R12 47W610-68-7 R7

47W811-2 R13 47W859-2 R17 47W611-62-3 RS

47W812-1 R11l 47W859-3 R18 47W611-62-4 RI11
47W813-1 R21 47W859~4 R7 47W611-63-2 R9

% 7W819-1 R21 L47W866~1 R24 47W611-63-4 R6

47W830-4 R18 47W610-1~1 R16 47W611-63-8 R2

L7W845-1 R19 L7W610-1-2 R14 47W611-68-3 R9

L7W84L5-2 R19 47W610-3-1 R16 47W611-99-7 R7

47W845-3 R18 47W610-3-2 R16 47W611-99-2 RS

L7WBLS -4 R19 47W610-3-3 R12 47W611-99-6 RS

47W845-5 R9 47W610-62-2 R16

4IWBL6-1 R18 47W610-62-3 R10

11.16 The following SQN As-Constructed drawings were used to verify component
lists for unit 2,

47W801~-1 R20 L7W846~1 R16 47W610-62-3 R10
47W801-2 R23 L47W848-1 R14 47W610-63-1 RI13
47W803-1 R18 47W84LB~2 RS L7W610-67-6 RS
47W803-2 R2S 47WB4LE-3 RS 47W610-68-1 R12
47W809-1 R24 47WB4LB-8 R15 47W610-68-2 R11
/7W809-2 R4 47WBL8-9 R9 47W610-68-3 RI10
47W809-5 R8 47WB48-12 R9 47W610-68-4 R22
47W810-1 R13 47W851-1 R16 47W610-68-5 R22
47W811-1 R27 L7WB59-1 R1l4 47W610-68-56 RI11
47W811-2 R10 47W859-2 R17 47W610-68-7 &S
47W812-1 R11 47W859-3 R18 47W6ll1-62-3 RS
47W813~1 R26 L7W8359-4 R7 47W611-62-4 RI13
47W819-1 R20 L7WBE6-1 R24 47W611-63-2 R9
47W830-4 R19 L7W610~1-1 R17 47W611-63-4 R6
L7W845~-1 R19 47W610~1-2 R1l4 47W611-63-8 R2
47WBL5-2 R17 47W610-3-1 R17 47W611-68-3 R9
L7W845-3 R1l4 47W610-3-2 R17 47W611-39-7 R7
L7W84L5~4 R24 47W610-3-3 R12 47W611-39-2 RS
47WB45-5 R7 47W610-62-2 R19 47W611-99-6 &S
8
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12.0 Background Infyrmation
12.1 10CFR50, Appendix R

12.2 EN DES-SEP 84-10, Safe Shutdown Analysis for Postulated Fires at
Sequoyah Nuclear Plant

12,3 NEP 3.1 Calculations, Rl, DNE INTERIM ORDER FOR NEP-3.1
(BOS 871119 500)

12.4 Sequoyah Nuclear Plant 10CFR50, Appendix R - Fire Protection
Submittal, October 1981.

12.5 AOI-10; Loss of Control Air, RL13

12.6 AOQI-12; Loss of Containment Integrity, R6

12.7 AOI-13; Loss of Essential Raw Cooling Water, R10

12.8 AO0I-14; Loss of RHR Shutdown Cooling, RS

12.9 AOI-15; Loss of Component Cooling Water, R9

12.10 ADI-18; Malfunction of Pressurizer Pressure Contro. System, RS
12.11 AOI-20; Malfunction of Pressurizer Level Control System, R7
12,12 AOI-21; Loss of 125V dc Vital Battery Boards*

12.13 AQOI-25; Loss of 120V ac Vital Instrument Power Boards*
12.14 AQI-26; Loss of Control Room Annunciators, Rl

12.15 A0T-27; Control Room Inaccessibility, R9

12.16 SQN-DC-V-2.17; Remote Shutdown Criteria From Locations Outside
the Main Control Room, RO

12.17 SQN-DC-V-1C.7; 10CFRS0, Appendix R, Type II Items, RO

12.18 SQN-DC-V-24.0; Sequoyah Nuclear Plant General Design Criteria for
Fire Protection for Appendix R Requirements, R2

12.19 SQN-DC-V-11.2; Non-Class lE Direct Current Power Distribution
Systems Compliance With 10CFR50, Appendix R, RO

12.20 AOI-30; Plant Fires, RS

12.21 S0I-26.2; Fire Interaction Manual, R6

—

* 8 Procedures with varying revision levels - no influence un calculation
9
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12.0 Background Information (continued)
12,22 10CFRS0, Appendix R NRC Correspondence
Inspection of safe shutdown AQ2 840625 (N2

capability and associated fire
protection features

TVA intentions to correct APP R A27 840807 010
Confirmation of action - SQN AO2 840817 011
Units 1 & 2

TVA response to COA letter A27 840821 016
Meeting summary AD2 840827 012
Monthly status report L44 840920 801
Coatings on IEEE-383 qualified Lu4 841918 800
Cables

Monthly status report L44 841015 800
Confirmation of action NEB 840913 605
Shutdown logic submittal L44 840917 803
Monthly status report L44 841109 806
Inspectiou report NEB 841121 604
50-327, 328/84-31

Inspection of compliance with NEB 841219 601
Appendix R

Appendix R deviation requests L44 841218 800
Information requested by NRC' L44 841227 820
12/12/84

Final report required by COA L44 841221 804
letter

Additional deviation requests L44 850111 800
and fire door update

Confirmation of action receipt NEB 850206 607
of final report

Revision to deviation request #15 L&44 850304 805
Enforcement conference of 02/28/85 AQ2 550320 009
Report #'S 50-327, 228/85-01 AO2 850403 009

e
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13.0 Notes for SLDs (Figures 1 through 12)

(1) Solid lines are used for paths leading to the Hot
Standby and Cold Shutdown Conditions. The logic diagrams will
require analysis to assure that 4ll required conditions can be
realized during a fire. The criteria for acceptability is as
follows: Given a fire which effects any function on the diagram,
the required condition must be capable of being reached either via
a parallel redundant or diverse path which is physically separated
or protected from the fire or by virtue of the fact that the
functicn may be considered immune to fire damage (e.g., the
refueling water storage tank). Any deviations must be apprc.ed by
the NRC.

(2) Blocks denoted with an A and B subscripts are trained. Redundancy
is provided for this block.

(3) Key componants are located in Appendix A.

(4) Spurious components‘are listed by item number and discussed in
Appendix A and C,
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APPENDIX A

KEY COMPONENTS REQUIRED FOR SAFE SHUTDOWN UNDER FIRE CONDITIONS
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APPENDIX A

SEQUOYAH NUCLEAR PLANT |
KEY 1

Availability of CVCS Centrifugal Charging Pump

This key requires that a centrifugal charging pump (CCP) be available to provide
RCS makeup water while achieving and maintaining safe shutdown. To ensure that
a CCP is operable, the supporting components and subsystems are required. The
CCP auxiliary lube oil pump must provide pump lubrication for startup of the
pump. However, if the lube oil pump (or its associated circuitry) is damaged by
fire, the switch bypassing Lhe oil pump must be used to start the CCP. The pump
room cooler and its control circuitry must operate. The component cooling
system (CCS) is required for pump cooling,

This key is organized as follows:

Item 1 - Functional logic diagram for CCP operability,. ‘ )
Item 2 - Tabulation of conponents which must be operable. |
ITem 3 - Tabulation of Spurious actuation which must be prevented., This item is '

organized as follows: |

(1) Tabulation of spurious actuation for unit 1, path 1 !

(2) Basis for unit |, path 1 items

(3) Simplified flow diagram for unit 1, path 1

(4) Tabulation of spurious action for unit 2, path 1

(5) Basis for unit 2, path | items

(6) Simplified flow diagram for unit 2, path 1

(7) Tabulation of spurious actions for unit 1 and 2, path 2

(8) Basis for units 1| and 2, path 2 items

(9) Simplified flow diagram for units 1 and 2, path 2
Item 4 - Notes as used in items 1 through 3 above.

Operator actions required to support this key are contained in Appendix B

3 A2
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APPENDIX A
SEQUOYAH NUCLEAR PLANT
KEY 1 (Operation List)
Path 1
Component Reguirement Basis

Centrifugal Charging Pump (CCP) A-A

Must Operate Self Evident

CCP Lube 0il

CCP Auxiliary Lube 0il Pump A-A (Note 12) Must Operate

CCP Pump Room Cooler Fan A-A

Must Operate
Instrument Loop 30-183 (for fan control) (Note 13)

Must Operate

Room Cooling
Room Cooling

CNS Pump A-A)
CCS Pump B-B) (Note 8)

Either one Must Operate

Must Operate

CCP Seal Cooling
CCP Seal Cooling

0-FCV~70~197 (Unit 1 Only) (Note 9,14,15) Either
3-FCV-70-198 (Unit 1 Only) (Note 9,14,13) one

Must Close
Must Close

CCP Seal Cooling
CCP Seal Cooling

ERCW supports CCP mechanical sea! ccoling, CCP room cooling, and CCP lube 0il coolers,

Path 2
CCP B-B

CCP Auxiliary Lube 0il Pump B-B (Note 12)

CCP Pump Room Cooler Fan B-B
Instrument Loop 30-182 (for fan control) (Note 13)

CCS Pump C-S (Note 10)

Must Operate
Must Operate

Must Operate
Must Operate

Must Operate

Self Evident
CCP Lube 0il

Room Cooling
Room Cooling

CCP Seal Cooling

ERCW cooling for CCS heat exchangers C is ﬁéovided By normal supply header 2B or

alternate ERCW header 1A. For alignment see Key 3.

Note for information only:

According to Westinghouse report NS-RAT-PLRA-87-059
function properly without CCS mechanical seal cooli
caleculation may ~onsider the deietion of the requirement for component cooling to the

ng.

+ the charging pumps will still
Thus, future revisiuns to this

seals. At the present time, however, this report is only applicable to the [PE

analysis, and additional information would be required from Westinghouse.

letter TVA-87-625) >

Al
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APPENDIX A - KEY 1

SPURIOUS LIST FOR
UNIT 1, PATH 1

For Unit 1, if Path 1 is used, the following spurious actions must be prevented:

Unit 1

* 1-FCV-70-156) ) (Note 11) Any one Must Not Open

% 1-VLV-70-545A ) Must te Closed

A% 1-VLV-70-546A ) _ Must be Closed
1-FCV-70-8 (Note 4) Must Not Close
1-FCV-70-9 ) (Note 4) Either one Must Not Open
1-FCV-70-10) (Note 4) Must Not Open
1-FCV-70-2 (Note &) Must Not Close
0-FCV-70-34 (Note 4) (if CCS Pump 1B-B is used; Must Not Close
1-FCV-70-25 (Wote 4) Must Not Close
1-FCV-70-64) (Note 4) Either one Must Not Open
1-FCV-70-74) (Note 4) Must Not Open
1-FCV-70-26) (Notn 4) Either one Must Not Open
1-FCV-70-27) (Note 4) Must Not Open
1-FCV-70-13) (Note 4) Either one ' Must Not Open
1-FCV-70-23) (Note 4) - Must Not Open
0-FCV-67-478 (lote 4) Must Not Close

* 1-FCV-67-146 (Reference deviation Must Not Close

L44a 860606 620)

1-FCV-62-98 (Note 4) Must Not lose .
1-FCV-62-99 (Note 4) Must Not Close
ERCW Header 2A) Either one Must Be Availabie
ERCW Header 1B) & (See Key 3)

*Handwheel operation acceptable
**Manual valve not subject to spurious actions
AS
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Item* Component
1 1-FCV-70-156

1-VLV=70-545A

1-VLV-70-546A

2 1-FCV-70-8

3 1-FCV-70-9
1-FCV-70-10

4 1-FCV-70-2

5 1-FCV-70-34
6 1-FCV-70-25
7 1-FCV-70-64

1-FCV-70-74

APPENDIX A - KEY 1
Basis for Spurious List
for Unit 1, Path 1

Basis

Inadvertent opening of FCV-70-156 valve will open up
a major flowpath. This would depress the heat removal
capability of the CCS heat exchanger A and
consequently result in inadequate heat removal from
the CCP 1A-A mechanical seal heat exchanger. The

heat removal capability of the CCS heat exchanger

will not be affected if any -f the manual valves,
1-VLV-70-545A or 1-VLV-70-546A are closed.

Spurious closure of this valve will itolate CCS heat
exchanger A, thus terminating the heat removal of CCP
pump lA-A mechanical seal heat exchanger.

At least one of these valves must remain closed to
prevent CCS crossover to the ; Header. The inability
to maintain at least one of these valves closed will
challenge the ability of the CCS to remove heat from
CCP 1A-A, mechanical seal heat exchanger,

Closure of this valve results in same consequence as
that for item 2. But it will also prevent cooling of
the spent fuel pit and thermal barrier booster pumps.

This valve must not be closed because it will isolate
suction flow to the (CS pump 1B-B. Thus, heat
ramoval of the CCP pump l1A-A mechanical seal heat
exchanger will be terminated .note, provi ed pump
lA-A is not operable).

This valve must not close because it will isolate CCS
heat exchanger A, and consequently result in the
termination of cooling to the unit 1 normal loads,
which includes the CCP mechanical seals and the spent
fuel pit,

At least one of these valves must remain closed to
prevent flow diversion. Flow diversion would result
in inadec ate suction to CCS pumps 1A-A and 1B-B,
thus potential pump damage. Subsequently, heat
removal of 1A-A mechanical seal heat exchanger
ctiallenged.

*Item number references to simplified flow diagram and also Appendix C,
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APPENDIX A

At least one of these valves must r
prevent flow diversion. Flow diversi
in inadequate component cooling flov

exchanger and CCP 1A-A mechanical
exchanger. Thus, potential damage
1-FCV-67-146 Both ot these valves must rem: open
0-FCV-67-478 adequate heat removal from component
train A equipment. »log any
valves will result i

CCP 1A

ERCW Supply See spurious list
Headers 2A

and 1B

(10a) 1-FCV-62-98 Spurious closure of
1-FCV-62-99 in loss
to CCP
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APPENDIX A

COMPONENT COOLING TO CCP 1A-A
MECHANICAL SEAL HEAT EXCHANGER

~ Item numbers which are discussed in the basis for spurious list.

—
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Prepared by/Date KA @é zZ/ro/88
SQN-SQS4-0127
~ Checked by/Date 4 J &‘ R//0/97

APPENDIX A - KEY 1

SPURIOUS LIST FOR
UNIT 2, PATH 1

* 2-FCV-70-156 ) (Note 1) Any one Must Not Open
** 2-VLV-70-545A) Must be Closed
A% 2-VLV-70-546A) Must be Closed

2-FCV-70-15. (Note &) Must Not Close
2-FCV-70-195) (Note 4) Either one Must Not Open
2-FCV=70-196) (Note &) Must Not Open
2~-FCV-70-2 (Note 4) ) Must Not Close
0-FCV-70-39 (Note &) (if ccs Pump 2B-B is used) Must Not Close
2-FCV-70-16 (Note 4) Must Not Close
2-FCV-70-76) (Note 4) Either one Must Not Open
2-FCV-70-78) (Note 4) Must Not Open
2-FCV-70-28) (N '~ 4) Either one Must Not Open
2-FCV-70-29) (Note 4) Mu.t Not Open
2-FCV-70-14) (Note 4) Either one Must Not Open
2-FCV-70-18) (Note 4) Must Not Open
0-FCV-70-193 (Note 2, 14) Must Not Open
0-FCV-70-194 (Note 2, 14) Must Not Open
2-FCV-62-98 (Note 4) Must Not Close
2-FCV-62~99 (Note 4) K ) Must Not Close
* 2-FCV-67-146 (Reference deviation approval Must Not Close
L44 860606 620)
ERCW Header 2A) Either one Must Be Available
ERCW Header 1B) (See Key 3)

*Handwheel operation acceptable
*%*Manual valve not subject to spurious actions

A9
34L6F/IMS




EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
-PER 10CFRS0 APPENDIX R

Prepared by/Date Y& [M/l0/88

Checked by/Date AP /7

SQN-8QS4-0127

APPENDIX A - KEY 1

Basis for Spurious List
For Unit 2, Path 1

Item* Components Basis
12 2-FCV-70-15 This valve must not close, because it will isolate

component cooling sys.=m heat excha iger B. This
would terminate heat removal to the centrifugal
charging pump B mechanical sezl heat exchanger and
other unit 2 train A supplied equipment.

13 2-FCV-70-19% At least one of these valves must remain closed to
2-FCV-70-1396 prevent flow diversion. Flow diversion would
challeage the ability of the component c¢ooling heat
exchanger B to remove heat from centrifugal charging
pump 2A-A mechanical seal heat exchanger and other
unit 2 train A supplied equipment.

0
14 p:" Z-FCV-70-193  Same as item 13.

a\*" 0-FCV-70-194

1b

15 V’ 2-FCV-70-2 Same as item 12.

16 2-FCV-70-156 Same as item 13. The heat removal capability of the
2-VIY-70-545A CCS heat exchanger 2A1/2A2 will not be affected if
2-VL.-70-546A either manua' valve 2-VLV-70-S45A or 2-VLV-70-546A

are closed.

17 FCV-70-28 At least one of these valves must remain closed to
FCV-70-29 prevent flow diversion. Flow diversion would result

in inadequate flow through CCS heat exchanger B,
Thus, the ability to remove heat from CCP pump 2A-A
mechanical seal heat exchanger will be cuiallenged.

18 FCV-70-14 Same as item 17,

FCv-70-18
19 FCV-70-16 Spurious closure of this valve would terminate

component cooling flow to CCS heat exchanger B, Y
Thus, cooling of CCP pump mechanical seal heat
exchanger 2A-A would be terminated,

*Item number references to simplified flow diagram and Appendix C.

Al0
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22

Z2a

EQUIPMENT REQUIREL FOR SAFE SHUTDOWN

PER LOCFRS0 ArPENDIX R
. Prepared by/Date Y<Q QQ 2/ic/88

SQN-5Q8$4-0127

Components

FCV-70-76
FCV-70-78

rcv-70-39

2-FCV-67-146

ERCW Supply
Header 2A
and 1B

Checked by/Date . Jal 2//0/7%

APPENDIX A - KEY 1

Basis for Spurious List
Unit 2, Path 1

Basis

At least one of these valves must remain closed to
prevent flow diversion. Flow diversion could result
in potential damage to CCS pumps 2B-B and 2A-A.

If pump 2A-A is the only pump used in supplying
required unit 2 loads this valve must not close.
Closure of this valve isolates suction to CCS 2A-A
mechanical seal.

Closure of this valve will isolate CCS heat exchanger
B. Thus, cooling of CCP mechanical seal heat
exchanger, 2A-A will be challenged.

See spurious list for Key 3

All

JLLEF/IMS




EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 1OCFRS50 APPENDIX R

Prepared by/Date Y& WZ//O/SS’
SQN-SQS4-0127
Checked by/Date A.7. W -7//’/”

APPENDIX A
UNIT 2 KEY 1

COMPONENT COOLING TO CCP MECHANICAL SEAL
HEAT EXCHANGER 2A-A

JLLEF/JMS



EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 1OCFRS50 APPENDIX R

Prepared by/Date X2 [Z&.ﬂclm/ss’

Checked by/Date £ 7 2/l0/9F

SQN-SQS4-0127

APPENDIX A - KEY 1
Spurious List for
Units 1 and 2, Path 2
If Path 2 is used, then the following spurious actions must be prevented:

Units 1 and 2

0-FCV-70-12 (Note 4) Must Not Close
FCV-70-3 (Note 4) Must Not Close
1-FCV-70-9) (Note 4) Either one Must Not Open
1-FCV-70-10) (Note 4) Must Not Open
2-FCV-70-195) (Note 4) Either one Must Not Open
2-FCV-70-196) (Note 4) Must Not Open
FCV-70-75 (Note 4) Must Not Close
1-FCV-70-64) (Note &) Either one Must Not Open
1-FCV-70-74) (Note 4) Must Not Open
1-FCV-70-26) (Note 4) Either one ’ Must Not Open
1-FCV-70-27) (Note 4) Must Not Open
1-FCV-70-13) (Note 4) Either one Must Not Open
1-FCV-70-23) (Note 4) Must Not Open
2-FCV-7"-76) (Note 4) Either one Must Not Open
2-FCV-70-78) (Note 4) Must Not Open
2-FCV-70-28) (Note 4) Either one Must Not Open
2-FCV-70-29) (Note 4) Must Not Open
2-FCV-70-14) (Note 4) Either one Must Not Open
2-FCV-70-18) (Note 4) A rd Must Not Open
0-FCV-70-22 (Note 4) Must Not Close
*%% 0-FCV-67-151) Either One Must Not Close
** 0-FCV-67-152)
ERCW Header .2B) Either One Must Be Available
ERCW Header lA) (See Key 3)
FCV-70-153 (Note 3) Any one Must Not Open
* VLV-70-5458B Must he Closed
* VLV-70-546B Must be Closed

*Manual valves not subject to spurious actions
**Randwheel operation acceptable
***Power has been removed to 0-FCV-67-151, handwheel vperation acceptable

Al3
3U46F/INS
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26

27

28

29

30

SQN-SQS4-0127

Component(s)

1-FCV-70-64
1-FCV=70-74

FCV-70-76
FCV-70-78

FCV-70-26
FCV-70-27

FCV-70-28
FCV-70-29

FCV-70-22

FCV-70-23
FCV-70-13

FCV-70-14
FCV-70-18

FCV-70-12

EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 10CFRS0 APPENDIX R

Prepared by/Date 7?@ %—*OL/M/M
Checked by/Date P,z. &4_{ 2//0/78

APPENDIX A - KEY 1
Basis for Spurious List
Units 1 and 2, Path 2

Basis

At least one of these valves must remain closed

to prevent flow diversion. Flow diversion could
result in potential damage to C-8 CCS pump. Thus,
this would challenge ability of CCS HTX C to remove
heat from 1B-B and 2B-B mechanical seal heat
exchangers,

Same as item 23

At least one of these valves must remain closed

to prevent flow diversion. Flow diversion would
result in inadequate flow volume through CCS Heat
Exchanger C. Thus, the ability to remove heat from
CCP 1B-B, 2B-B mechanical seal heat exchangers, spent
fuel pit, and other train B required loads would be
challenged. .

Same as item 25

Spurious closure of this valve would isolate
component cooling flow to CCS HTX C. This would
terminate CCS heat removal of train B equipment, for
both ts 1 & 2.

Seme as item 25
Same as item 25

Spurious closure of this valve would terminate
cooling flow to CCP mechanical seal heat exchangers
1B-B, 2B-B and other train B supplied components.
Also, potential damage to heat exchanger tubes may
oceur,

Ald4
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31

32

33

34

35

36

37

EQUIPMENT REQUIRED FOR SAFE SHUTDOWN

PER 10CFRSO APPENDIX R

SQN-SQS4-0127

FCV-70-9
FCV-70-10

FCV-70-195
FCV-70-196

1-FCV-70-3

2-FCV=~70-3

FCV-67-151
FCV-67-152

1-FCV-70-153
2-FCV-70-153

1-FCV-70-75
2-FCV-70-75

ERCW Header 2B
ERCW Header 1A

Prepared by/Date ﬁd[ﬁmﬁlﬂo/&?
Checked by/Date #J LZAL 2/10/97

APPENDIX A

At least one of these valves rmust remain closed
to prevent flow diversion., Flow diversion would
challenge ability of components cooling system
to remove heat from 1B-B centrifugal charging
pump mechanical seal heat exchanger,

Same as item 31, except that, the ability to
remove heat from 2B-B mechanical seal heat
exchanger and other train B Header 2B loads
would be challenged.

Spurious closure of this valve would isolate
component cooling flow to CCP 1B-B seal heat
exchanger.

Same as item 33, but terminate cooling flow to
CCP 2B-B mechanical seal heat exchanger.,

At least one of these valves must be open
to prevent isolation of ERCW flow through the
C-CCS heat exchanger, -

Sourious actuation of these valves will result in
flow diversion. Flow diversion would result in
inadequate flow to the B CCP mechanical seal

heat exchangers.

Closure of these valves will isolate flow from
tne train B CCP mechanical seal heat exchangers.

See Key 3.

AlS
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EQUIPMENT REQUIRED FOR SAFE SHUTDO'N
PER 10CFRS50 APPENDIX R

" ” /‘
Prepared by/Date 73& Z:&Lm//&//d/b‘i
SQN-SQS4-0127

Checked by/Date _K.J. fladk 2/10.)

APPENDIX A
UNITS 1 & 2, (KEY 1)

Component Cooling to CCP
Mechanical Seal 'leat Exchangers 1B-B and 2B-B

Alb
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EQUITMENT REQUIRED FOR SAFE SHUTDOWN

PER 10CFRS50 APPTNDIX R

Prepared by/Date R WL/M/&’S

SQN-SQS4-0127
Checked by/Date A Llad 2//0/77
APPENDIX A
SEQUOYAH NUCLEAR PLANT
KEY 1 (Notes)
Note 1: If this valve ¢ uriously opens, component cooling water pumps 2A-A

Note 2:

Note 3:

Note 4:
Note 5:
Note 6:
: Note 7:
Note 8:
Note 9:

Note 10:

Note 11:

and 2B-B both must be operable or spent fuel pit cooling via CCS
heat exchanger B must be isolated if manual valves 2-545A or 2-546A
are not c¢losed. If the compcnent cooling water system temperature
exceeds the system limits, som: of the larger non-safety loads
(sucl: as the Bas stripper and boric acid evaporator package) must
be isolated.

If both of these valves open, component cooiing water pumps 2A-A
and 2B-B both must be operable.

Either the unit 1 valve or the unit 2 valve may spuriously open
without affecting this path's operability. Manual isolation is
acceptable,

A design change has been made under ECN-L6258 to remove power from
this valve,

A design change has been made under ECN-L6258 to remove control air
from this valve. Valve fails in the open position.

A design change has been made under ECN-L6258 to open this valve
and remove power from it,

A design change has been made under ECN-L6258 to close this valve
and remove power from it.

If CCS pump B-B is used, equipment associated with supplying
B-train power will have to he evaluated.

If neither 0-FCV-70-197 nor 0-FCV-70-198 close, component cooling
water pumps lA-A and 1B-B both must be opcrable.

CCS pump 1B-B or 2B-B can be used as a substitute if the
appropriate valves are realigned. I[f needed, the possible valve
realignments can be provided,

If this valve spuriously opens, component cooling water pumps lA-A
and 1B-B both must be cperable or spent fuel pit cooling via CC
heat exchanger A must be isolated if manual valves 1-543A or 1-S464
are not closed. If the component cooling water system temperature
exceeds the system operating limits, some of the larger non-satety
loads (such as the gas stripper and boric acid evaporator package)
must be isolated.
Al7
JLL6F/JMS



EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER LOCFRS50 APPENDIX R

Prepared by/Date 794 [.(Z,jl/h’/a'?

Checked by/Date £Z &4 2//0/ 57

SQN-5Q84-0127

APPENDIX A

Note 12: The lube oil pump must be operable or the handswitch (HS=-62-1-4M)
bypassing the oil pump must be used for the CCP start.

Note 13: Fan will start on high room temperature or pun) start signal,
Note 14: If neither valve can be protected from spuriously opening and the

requirements of note 9 (for key 1, path 1) and the requirements of
note 3 (for key 1, unit 2) cannot be met, then the following must be

accomplished.

* FCV-70-40 | Must close

* FCV-70-11 Any one Must close

* 0—70—522ﬁJ Must be closed
*FCV-70-41 | Any one Must close
*FCV-70-1 Must close

* 0-70—5222~ Must be closed

OR
* 1-70-531:}—-——--——-J Must be closed

*Handwheel operation is acceptable for these valves.

Note 15: [If these valves close an alternate path to cool the spent fuel pool
must be initiated prior to pool boiling (10 hours is the minimum
time for boiling at maximum heat load conditions). Spent fuel pool
cooling is not addressed further in this document,

Siace 1t s not uB,a'.“L ba AP'MJ!! R.
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 1OCFRS50 APPENDIX R

Prepared by/Date ﬁa fwl/10/8€
Checked by/Date £, J. (%4 2/10/87

SQN-8QS4-0127

SEQUOYAH NUCLEAR PLANT
KEY 2

CHARGING FLOW CONTROL VALVE AND BYPASSES

This key establishes the flow through the normal charging path. It requires
that one of three valves ‘n the discharge piping from the Centrifugal

charging pumps be open to provide the ficrst portion of the normal charging
flow and seal injection., This key's components are required if the normal
charging flowpath is used for RCS makeup (see Key 34 for alignment) and/or if
RCP seal injection is used to maintain RCP seal integrity and/or RCS make-up.
There are no spurious actuations associated with this key. If credit is being
taken for RCP seal injection as the method for RCS make-up on Figure 1, an
injection flow rate of 34 8pm is required to support a cooldown rate of
25°F/hour. The cooldown rate will vary with the injection rate.

Instrument Loop F-62-93 Must Operate AdL iroerh
FCV-62-93 Any set Must Be-lpen Operate
Control Air

Must Be Available

*vnv-sz-sﬂ , Must Be Opened
3

*VLV-62-53 Must Be Closed
*VLV-62-526 Must Be Opened
*WLV-62-527 Must Be Closed
Instrument Loop L-68-320 | Any One Must Operate
Instrument Loop L-68-335 Must Operate
Instrument Loop L-68-339 | Must Operate

*Handwheel operated valves.

Al9
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 10CFR50 APPENDIX R

SQN-SQS4-0127

Prepared by/Date 7< A sz//o/as'

Checked by/Date £/

SEQUOYAH NUCLEAR PLANT

’

" CHARGING FLOW CONTROL VALVE AND BYPASSES

C_KEY 2

Cpen

Closa Close Open-
*YLY-62-533 *YLV-62-524 "YLV-62-527 *YLY-52-526
BER: -
Operati
(7 Z
W Fev-62-93
u %;ﬂ/
o
) (ad -
Control Air to Charging Fiow
FCV-62-33 Instruments
Available
L o j
AND
Yy (A
ANO AND
[ v
——— e
CR
KEY 2

47520

. L
R R I R P

A20

* Handwhee|-operated Valves

o' e X
R e L T L 2 e




EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 1OCFRS0 APPENDIX R

Prepared by/Date v?d&éd»ﬂz//o/u
Checked by/Pate AR.J. al 2//0/77

SQN-8QS4-0127

SEQUOYAH NUCLEAR PLANT
KEY 3

ERCW COOLING

This key contains the main line equipment necessary to supply ERCW cooling
water for those functions on the shutdown logic diagram which require it for
operation. The normal cooling water supply to the CCS heat exchangers A, B,
and C shall be from ERCW headers 2A, 2A and 2B respectively. The piping
system is set up such that alternate alignment is permitted to those heat
exchangers from headers 1B, 1B and 1A respectively. Additional ERCW system
components are contained with keys 1, 9, 13, 19, 37 and 40.

This key is organized by header, 1A, 2A, 1B, 2B. The section for each header
consist of (1) a functional logic diagram, (2) a tabulation of features which
must operate, (3) a tabulation of spurious actuations which must be prevented,

(4) basis for spurious actuate items, and (5) simplified flow sketches of the
header.

JLLHF/IMS




PER 10CFRSO APPENDIX R

SQN-SQS4-0127

Screen
Wash
" Pumps
A=A END D-A

Prepared by/Date ]6/2 /’fé/,mfz/w/m
Checked by/Date ,fg Lll -?//45_7?

SEQUOYAH NUCLEAR PLANT

KEY 3

ERCW COOLING HEADER 1A L

Traveling
Screen

A=A AND D-A

ERCW
Pumps

J=A OR K-A
- @ND

R-A CR Q-A

ERCW Strainer

" AlA-A

1-FCV=47-81
1~FCV=467-147
1-FCV=67-492
1-FCV=47-491A
1=FQV=47=64
2-FCV=467-66

AND

ERCW

Cecoling

Header 1A

DNE%-4752Q-08/31/87



EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 1OCFRSO APPENDIX R

Prepared by/Date _7{612ﬂd§5¢¢uJ§L/”/33
Checked by/Date £J [l 3//0/87

KEY 3 - ERCW HEADER 1A

SQN-SQS4-0127

ERCW Header 1A (operation list)

ERCW Pump J-A) Either One Must Operate
ERCW Pump K-A) Must Operate
SCREEN WASH PUMP A-A Must Operate
TRAVELING SCREEN A-Axx Must Operate
ERCW Pump Q-A) Either One Must Operate
ERCW Pump R-A) Must Operate
SCREEN WASH PUMP D-A Must Operate
Traveling Screen D-Ax% Must Operate
ERCW Strainer AlA-A Must Operate
1-FCV-67-491A (Strainer Flush) Must be Operable
1-FCV-67-66 (Diesel Cooling) . Must be Operable .
2-FCV-67-66 (Diesel Cooling) Must be Operable

**Screens to be visually inspected and manually backwashed per S0I-67.1

ERCW Header 1A (Spurious List)

*]1-FCV-67-81 (1A Header Isolation) Must Not Close
*1-FCV-67-147 (1A/2A Header X-tie) Must Not Open
*1-FCV-67-492 (Strainer AlA-A Inlet) Must Not Close
1-FCV-67-125 (Note 1) (CS HX Isolation) Either One Must Not Open
1-FCV-67-126 (Note 1) (CS HX Isolation) Must Not Open
*1-FCV-67-127 (Vital HVAC) Must Not Close
%] -FCV-67-168 (Vital HVAC) s Must Not Close
1-FCV-67-491D Strainer Flush) Must Not Open
*0-FCV-67-12 (Discharge Header Isolation) Must Not Close
*Q-FOV-67-364 (Discharge Header Isolation) Must Not Close

*Power has been removed per ECN L6258
**Control air has been removed; valve to remain permanently open.

A23
JLL6F /NS



135

137

138

139

EQUIPMENT REQUIRED FOR SAFE SHUTDOWN

PER 1OCFRS0 APPENDIX R
SQN-SQs4-0127

Prepared by/Date K2 [M&/I_O/Jf

Checked by/Date £/ 4« o/ 0/99

Basis for ERCW Header 1A Spurious List

Component

1-FCV-67-66
2-FCV-67-66

l-FCV-67-125
1-FCV-67-126

1-FCV-67-127

1-FCV-67-491A

L-FCV-67-491D

0-FCV-67-12
0-FCV-67-364

1-FCV-67-168

Basis

Spurious c'osure of these valves will
terminate ERCW cooling to diesel generators

At least one of these valves must remain
closed to prevent partial flow diversion.
Thus, depending on the loads the heat
removal of the A CCS heat exchanger will be
challenged.

Closure of this valve will terminate flow
to the lA centrifugal charging pump room
and oil coolers,the RHR lA Pump room cooler
and the service air compressor. (See keys
l, 13 and 40).

Improper operation of this valve may prevent
effective operation of Ala-A strainer,

Sp.rious opening of this valve will divert
a portion of the header 1A cooling water
supply from the CCS A heat exchanger.
Consequently, the heat removal capability
of the A CCS heat exchanger may be
challenged.

These are train A ERCW discharge header
valves., Their closure will result in the
loss of the ultimate heat sink and
conseauently result in ERCW train A being
inoperable.

CCP room cooler A s;pply control valve.
Power has been disconnected to this valve.

A24
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EQUIPMENT REQUIRED FOR SAFE SHUTTOWN
PER 10CFRSQ APPENDIX R

Prepared by/Date K& [M/M/Js
SQN-SQS4-0127

Checked by/Date 4.7 Z;J /07

KEY 3

ERCW COOLING HEADER 1A

J446F/ IMS




EQUIPMENT REQUIRED FOR SAFE SHUTDOWN

PER LOCFR50 APPENDIX R

SQN-SQS4-0127

SEQUOYAH NUCLEAR PLANT

KEY 3

ERCW CCOLING HEADER 2A

Screen

Wash

Pumps

A=A END D-A

Traveling
Screen o

e,

Prepared by/Date 7% A& WZ//O[JJ
Checked by/Date K.J Lt 2//0/87

?

{ie

ERCW
Pumps

R-A QR Q-A

J-A OR K-A ERCW Strainer
AND AZA-A

== FO PP .
i
1-FCV=467-223
2=-FCV=67-223
2-FCV-81

2-FCV=492
2-FCV-491A

AND

ERCW
Cooling
Header 2A

P

A26
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EC'/IPMENT REQUIRED FOR SAFE SHUTDOWN
PER 10CFRSO APPENDIX R
Prepared by/Date 7% [Mz//o/“

Checked by/Date AR/ Lé L R//0 /29

SQN-80S4-0127

KEY 3 ERCW HEADER 2A

ERCW Header 2A (operation list)

ERCW Pump J-A) Either One Must Operate
ERCW Pump K-A) Must Operate
SCREEN WASH PUMP A-A Must Operate
Traveling Screen A-Ax Must Operate
ERCW Purp Q-A) Either One Must Operate
ERCW Pump R-A) Must Operate
SCREEN WASH PUMP D-A* Must Operate
Tr;veling Screen D-A Must Operate
ERCW Strainer A2A-A Must Operate
2-FCV-67-491A (Strainer Flush) Must be Operable

*Screens to be visually inspected and manually backwashed per SO0I-67.1

ERCW Header 2A (Spurious List)

*2-FCV-67-81  (2A Header Isolation) Must not close
*1-FCV-67-223 (2A/1B X-tie) Must not close
. *2-FCV-67-223 (2A/1B X-tie) Must not close
*2-FCV-67-492 (Strainer A2A-A Inlet) Must not close
2-FCV-67-125 (CS HX Isolation) Either One Must Not Open
2-FCV-67-126 (CS HX Isolation) Must Not Open
2-FCV-67-491D (Strainer Flush) Must Not Open
*2-FCV-67-127 (Vital HVAC) Must Not Close
**2-FCV-67-168 (Vital HVAC) Must Not Close
*0-FCV-67-12  (Discharge Header Isolation) ] Must Not Close
*0-FCV-67-364 (Discharge Header Isolation) Must Not Close
Note: Alternate alignment available from ERCW Header 1B

*Power has been removed per ECN L6258.

**Control air has been removed; valve to remain permanently open

JLLBF/JIMS




EQUIPMENT REQUIRED FOR SAFE SHUTDOWN

PER 1OCFRS50 APPENDIX R

Prepared by/Date y2Q éég z/10/18
SQN-8QS4-0127

Checked by/Date K. J Lot o//0/7%

S8asis for ERCW Header 2A Spurious List

Item Component Basis
37 1&2-FCV-67-223 Spurious closure of these valves will interrupt cooling

of CCS Heat Exchanger A & B. Depending on loads,
potential heat exchanger tube damage.

38 2-FCV-67-168 Spurious closure of these valves will terminate ERCW
flow to CCP 2A-A room cooler.

39 2-FCV-67-492 Spurious closure of this valve will isolate ERCW Header
2A-A. Thus, the CCS heat exchangers will lose its heat
removal capability and subsequently cause damage to CCP

A-A .
40 2-FCV-67-81 Same as item 39,
41 2-FCV-67-125 At least one of these valves must remain closed to
2-FCV-67-126 prevent ERCW flow diversion. Depending on the load,
inadequate heat removal of A and B heat exchangers may
occur. .
42 0-FCV-67-364 These are train A ERCW header valves, their closure
0-FCV-67-12 will result in the loss of the ultimate heat sink and

subsequently cause ERCW train A to become inoperable.

43 2- "CV-67-491D Spurious opening of this valve will divert a portion
of the normal cooling water supply for the CCS Heat
Exchangers A and B to the ultimate heat sink.
Consequently, the heat removal capability of the CCS Heat
Exchanger will be challenged.

140 2-FCV=-67-491A Improper operation of this valve may prevent effective
operation of strainer A2A-A,.

141 2-FCV-67-127 Closure of this valve will terminate flow to the 24

centrifugal charging pump room and oil coolers and the
RHR 2A pump room cooler. (See keys 1 and 40,)

A28
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER LOCFR50 APPENDIX R

SQN-SQS4-0127

Prepared by/Date RQWZ//U/H

Checked by/Date K./ Lhd 2//0/9%

KEY 3
ERCW COOLING HEADER 2A
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SQN-SQS4-0127

SNV ALt ALQULRED FUOR SAFE SHUTDOWN
PER 10CFRSO APPENDIX R

Prepared wy/Date 52 ;‘TM 2/10/8g

Checked by/Nate £/ 2k 2//0/9%
SEQUOYAH AMUCLEAR PLuNT
XKEY 3

 ERCW COOLING HELDER 13

4 '.‘" "'.',':\.:'v;, Ny
Screen Traveling
:::h Screens
ps B-B AND C-B
B-B @ND C-B o2 PLNTN :
P |
ERCW
Pumps
: ' N-B OR P-B
i - aND
; ‘ L-B CR M-B
}.

ii
{

i‘

|

i

ERCY DYratl er
- P18~-8 .

.."O“‘

:‘i't_':g{f

| Y= FTV-67-82

| e ROVmg 7=223
| 3 FLYws7=223
| e RO 7424

= RCY=-47-489
L=~ D¥=-57~490A
LD 56T7-67
A-FOV- BT =67

- ‘w‘P
.

AND

ERCW

CCOLIN

HEADER 1B
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EQUIPMENT REQUILZD FOR SAFE SHUTDOWN
.PER 10CFRS0O APPENDIX R

Prepared by/Date ﬁa&uzzro/n
Checked by/Date 4,/ &gé_ R/ /0/P8

KEY 3 - ERCW Header 1B

ERCW Header 1B Operation List

SQN-5Qs4-0127

1
ERCW Pump L-B) Either One Must Operate
ERCW Pump M-B) Must Operate
SCREEN WASH PUMP B-B Must Operate
Traveling Screen B-B* Must Operate
ERCW Pump N-B) Either One Must Operate
ERCW Pump P-B) Must Operate
SCREEN WASH PUMP C-B ‘ Must Operate
Traveling Screen C-B* Must Operate
ERCW Strainer B1B-B Must Operate
1-FCV-67-490A (Strainer Flush) Must be Operable
1-FCV-67-67 (Diesel Cooling) Must be Operable
2-FCV-67-67 (Diesel Cooling) Must be Operable

*Screens to be visually inspected and manually backwashed per SOI-67.1

ERCW H urious Li-t

*1-FCV-67-82 (Header Isolation) Must Not Close
*1-FCV-67-424 (Supply to CCS HX) Must Open
*1-FCV-67-223 (1B/2A X-tie) Must Not Close
*2-FCV-67-223 (1B/2A X-ti~) Must Not Close
*1-FCV-67-489 (Strainer Inlet) P ' Must Not Close
1-FCV-67-123 (CS HX) Either One Must Not Open
1-FCV-67-124 (CS HX) Must Not Open
1-FCV-67-490D (Strainer Flush® HMust Not Open
*1-FCV-67-128 (Vital HVAC) Must Not Close
*AX1-FCV-67-170 (Vital HVAC) Must Not Close
*0-FCV-67-14 (Discharge Header Isolation) Must Not Close
*0-FCV-67-365 (Dischavge Header Isolation) Must Not Close A

*Power has been removed per ECN L6258,

**Control air has been rvemoved; valve to remain permanently open.,

A3l
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 1OCFRSO APPENDIX R

Prepared by/Date Y& wl/lv/n
Checked by/Date R. 7 Zbal 2/0/9¢

SQN-SQS4-0127

ERCW Spurious List Header 1B

Component Basis

1-FCV-67-489 Spuricus closure of this valve will isolate header 1B of
ERCW flow.

46 l-FCV-67-82 Same as item 45

47  1-FCV-67-123 Same as item 58 but flow diversion through containment
1-FCV-67-124 spray heat exchanger 1B,

48 l-FCV-67-490D Same as item 52

49 1-FCV-67-424 If header 1B is aligned to provide the cooling
requirements of header 2A, the spurious closure of this
valve would defeat this purpose. Thus, ERCW cooling to
CCS A 2A1 and 2A2 heat exchangers would be terminated as
well as other header 2A dependent components,

50 1-FCV-67-223  Header 1B is the alternate header to the normal supply
2-FCV-67-223  he.der 2A. If this header is utilized and 1-FCV-67-424 is
’ ope., the spurious closure of any one of these valves will
ic.iate ERCW cooling flow to the 2Al and 2A2 heat
exchangers and other components requiring header 2A.

51 0-FCV-67-14 Spurious closure of any one of these valves will isolate
e 0-FCV-67-365 the ultimate heat sink for the CCS heat exchangers and
various unit | and 2 ESF loads.

142  1&2-FCV-67-67 Spurious closure of these valves will terminate ERCW flow
to the diesel generators.

143 1-FCV-67-490A Improper operation of this valve may prevent effective
operation of strainer B1B. -

144 1-FCV-67-128 Closure of this valve will terminate flow to the station
air compressor 1B, auxiliary room space cooler, and RHR 1B
pump room cooler (see keys 13 and 40).

A32
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 10CFRSO AiPENDIX R

Prepared by/Date KR Wl/lo/“
SQN-SQS4-0127

Checked by/Date L. 4. Lk 2/10,99

SEQUOYAH NUCLEAR PLANT
KEY 3

ERCW COOLING HEADER 1B

- Item numbers which are discussed in t!
A33

e basis for spurious list.
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HRE ALt e eV AN L VIN UM G UV AVU MY

PER 10CFRS50 APPENDIX R
Prepared by/Date RAa WZ/H/N

r . ked by/Date L.7 Ldod 2/70/07

SQN-8QS4-0127

SEQUOYAR NUCLEAR PLANT
KEY 3 "

- Bl(.‘:l HEADER 2B

Screen
Wash ~ ;ravcling
Pusps creens
| B-B @ND C-B C-B-AND-B-B »
- ..:. XY s 0 l - 1"\‘\
- — - - - \
2-FCV-47-82
2-FCV=-47-14
ERW i et neai 2-FCV=-67-4879
umps : 2-FCV=67-490F
" . ERCW Strainer :
- , N-B OR P-B B2B-B o (|AFev—t7—ss
aND, s [ 2=pev—t7—te
L-8 QR M-B 4577 )| a—revenr—se-
o St ant-Ta - o
g ) R PO P TS
L

ey 7 Gl

AND

|
v

ERCW
CCOLIN
HEADER 28 -

\
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EQUIPMENT REQUIRED FOR
PER 10CFRSO APPENDIX R

SQN-SQS4-0127

ERCW Header 2B (op=

e 4

ERCW Pump L-B) Ei
ERCW Pump M-B)

SCREEN WASH
Traveling

ERCW Pump
ERCW Pump
SCREEN WAS!

Traveling

SAFE SHUTDOWN

ECN LGASSB,

Prepared !t

: 7
y/Date ~/"‘?,/IA fd/:‘w’ 8‘,/10/38

by/Date A’ 4 W 2//0/}’7




EQUIPMENT REQUIRED FOR SAFE SHUTDOWN

PER 10CFRS0 APPENDIX R

"IN-8QS4-0127

[tem Component
52 2-FCV=~67-490D

53  2-FCV-67-489

54 2-FCV-67-82

55 2-FCV-67-147

56 FCV-67-14

57  0-FCV-67-365
58 2-FCV-67-123

2-FCV-67~124
39 2-FCV-67-170

148 2-FCV-67-128

149 2-FCV-67-170

Prepared by/Date K2 W’-/"’/El

Checked by/Date 4./ &é R/ /PP

Basis for ERCW Header 2B Spurious List

Basis

Spurious opening of this valve would divert a portion of
the normal ERCW cooling supply for CCS heat exchunger C-S
to the ultimate heat sink. Consequently, the heat removal
capability of the CCS heat exchang.r C would be challenged.

When path 2 of key 1 is used this valve must not close.
Spurious closur? of this valve will isolate the normal
ERCW supply header flow to CCS heat exchanger C,

Same as item 53

Spurious closure of this valve will terminate ERCW cooling
to CCS C heat exchanger.

Spurious closure of this valve will isolate ERCW flow from
the C CCS heat exchanger. Thus heat removal of CeP
mechanical seai neal exchangers 2B-B and 1B-B will be
terminated. '

Same as 54 above

If one of these valves fails to remain closed

then flow diversion would follow path through 2B
containment spray heat exchanger.

See Key 1 Operation list.

Spurious closure of this valve will terminate ERCW cooling
to aux control air compressor, CCP room cooler, CCP oil

cooler and RHR room covler (see Keys 1, 13 and 40).

Spurious closure terminates ERCW cooling to 2B CCP. room
cooler (see Key 1).

A36
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 1OCFRSO APPENDIX R

Prepared by/Date KA [Ml//o/n

SQN-8QS4-0127
Checked by/Date ,f_g &‘ 2/)/0,p9
151 2-FCV-67-490A Improper operation of this valve may cause strainer
B2B-B to function effectively.
Note l: The ERCW headers spurious lists contain the containment spray (CS) heat

exchangers isolation valves (1&2-

FCV-67-123, -124, -125, -126). Per the

spurious lists, these valves are required to stay closed, isolating flow

through all CS heat exchangers.,
heat exchanger (per path used) to

exchanger 1A can have flow through
isolated. The same is true for Tra

A37

It is acceptable, however, for one Cs
have cooling flow (i.e., CS heat

it provided heat exchanger 2A is

in B).

JLL6F /IS




EQUIPMENT REQUIRED FOR SAFE SHUTDOWN

PER 10CFRSO APPENDIX R
SQN-5Q84-0127

Prepared by/D.te ﬁ a gm& Z/ro/es

Checked by/Date KA./ Alal 2//.7p

ERCW HEADER 2B

A38
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 1OCFRSO APPENDIX R
rrepared by/Date KA {M:/Io/u

Checked by/Date A°/ )/

SQN-5QS4-0127

SEQUOYAH NUCLEAR PLANT
KEY 4
Volume Control Tank Suction

This key requires that the volume control tank (VCT) be aligned to provide a
short term water source for RCS makeup and for RCP seal injection. The VCT is
suitable only as the short term water source. However, the VCT discharge
valves are normally open. Therefore, this source is immediately available.

This source is required only until suction from the RWST (key 5) is provided.
Until this time both isolation valves must be prevented from spuriously
closing. When the RWST is aligned to provide pump suction (through LCV-62-135
or LCV-62-136), then the VCT must be isolated or depressurized within 24 hours
to prevent the hydrogen cover gas from entering the charging line (reference
NEB 841022 220).

If the alternate path is used for ligning the RWST for CCP suction (key S,
path 2), then the VCT must be isolated or depressurized immediately (reference
NEB 841022 220).

(Operation and Spurious List)

*LCV-62-132 Either One Must Not Close
*LCV-62~133 Until Key 5 Has
Been Established

Both Must Not Open
After Key 5 Has
Been Established

Level Control Loop 62-129A (for LS-62-129B) Must Not Cause the
and Loop 62~130A (for LS-62-130B) Closure of LCV-62-132
or =133 Until Key 5 Has
Been Established

**level Control Loop 62-129A (for LI-62-129) Must Operate

*Short term water source. In the event of a fire in an area that will affect
these valves or associated circuitry, the operator should remove power from
both valves (open breakers at MOV board) or switch over to the RWST.

**In the event of a fire, the VCT level indication should be closely ¢
monitored. If the indication does not function properly (i.e., if 0% or
100% level is indica‘ed or erratic level indication occurs), the opurator
should immediately switch over to the RWST or promplLly stop the operuting
centrifugal charging pump(s) until the RWST can be aligned.
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN

PER 10CFRSO APPENDIX R
Prepared by/Date 7RAQ2 Wt/"/ﬂ

SQN-SQS4-0127
Checked by/Date £ 7 /70 /29
Basis for Key 4 Spurious List
Itenm Component Basis
60 LCv-62-132 Spurious closure of any one of these valves
LCV-62-133 prior to establishment of suction from the RWST

could result in the loss of suction to the CCP.
Spurious opening of both of these valves after
Key 5 has been established could cause hydrogen
binding of the CCPs.

ALQ
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EQUIPMENT REQUIRED FOR SAFE SHIUTDOWN
PER 10CFRSO APPENDIX R

Prepared by/Date 7% &2 MJ[M/KS
SQN-8QS4-0127
Checked by/Date K. J Lok 2//0/98

SEQUOYAH NUCLEAR PLANT
Key 5
RWST SUCTION

The long-term water source for RCS makeup and RCP seal injection (if used) is
the RWST. It may be aligned by opening either FCV-62-135 or FCV-62-136. The
VCT will continue to supply makeup water for a sufficient time ufter letdown
lines are isolated that credit may be taken for handwheel operation of these
valves. These valves, however, are not adequately separated, and one
postulated fire may render both valves incperable. Therefore, an alternate
path is provided through the inlet piping for the SI pumps and back to the
inlet to the CCPs. If this flowpath is used, one of two inline valves,
FCV-63-6 or FCV~63-7 and FCV-63-5 and -47, must be opened. Sufficient NPSH is
provided for the CCPs based upon the EN DES Calculation NEB 841022 220.

This key also identifies the equipment whose spurious operation would divert
flow from the RCS makeup flow path. This includes preventing the containment
spray and RHR spray systems from actuating.

A4l
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN

PER 10CFR50 APPENDIX R
Prepared by/Date RA é;‘ZLvU}ZHOQ/'J

SQN-SQS4-0127
Checked by/Date KA./ oL R w098
SEQUOYAH NUCLEAR PLANT
KEY 5 (Operation List)
Path 1
*LCV-62~135) }—Either one Must open to access the RWST
*LCV-62-136) and not spuriously close
*LCV-62~132)p—Either one | Must close to isolate the VCT
*LCV-62-133)
. OR
*LCV-62-135) }—Either one _ Must open to access the RWST
*LCV-62-136)
PCV-62-119 Must not fail to open to
prevent over-pressurization
PCV-62-120 of the VCT
*VLV-62-692 Both Must be clcoad to isolate VCT
*VLV-62-69 from nitrogen and hydrogen
supply headers
FSV-62-125 ‘ Must be opened within 24 hrs
PCV-62-126 A3 | S——— to depressurize the VCT
PCV-77-89 OR =i

VLV-62-68 D—’

- Note: For Path 1, if LCV-62-132 or LCV-62-133 are not closed or if the VCT
pressure is greater than 17.03 psig in 24 hours, or 15.91 psig in 36
hours, or 12.56 psig in 72 hours, then the RHR system must be
available, the RCS temperature below 200°F, and the CCP stopped.,
(This note not applicable to Path 2.)

Path 2
RFCV-63-6 ) mmeeey
5 *FCV-63-7)-7-——J AND Must open and not spuriously
*FCV=63-47 [ close (CCP suction from SI§)
*FCV-63-5
*LCV-62-132) Either one Must close to isolate the VCT
*LCV-62-133)

*Handwheel operation acceptable. Handwheel operation must be used to close
ILV-62-132 or LCV-62-133 if power has been removed from them (see Key 4),

AL2
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 1OCFRSO APPENDIX R

Prepared by/Date ‘ﬁd_wz/la/ﬂ’
Checked by/Date A/ Llad 2/10/77

SQN-8QS4-0127

SEQUOYAH NUCLEAR PLANT

KEY 5 (Spurious List)

Associated with both Path 1 and Path 2

Associated with Path 2
FCV-62-5 Must not close
FCV=-63-47 Must not close

[f RER pump A-A starts due to a spurious ESFAS signal:

AFCV=-72-40, -41 Must not open
FCV-74-12 Must open

If RER pump B-B starts due tc a spurious ESFAS signal:

*FCV-72-41, =40 Must not open
FCV=74-24 Must open

If CS pump A-A starts due to a spurious ESFAS signal:

*FCV-72-39 ' Must Remain Operable
If CS pump B-B starts due to a spurious ESFAS signal:

*FCV-72-2 Must Remain Operable
If either of the ECCS sump suction valves (FCV-63-72 or FCV-63~73) cannot
be protezted and spuriously open then FCV-63-1 must be clsed, and
FCV-72-20 and FCV-72-23 must remain closed to prevent RWST water backflow
into the sump. Then FCV-63-72 and -73 must be manually closed before
cooidown (approzimately 72 hours). _ , N o e

*If these valves open, they must be reclosed by the operator or the pump
must be stopped. Handwheel operation acceptable if the pump can be

stopped.
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 10CFRSO APFENDIX R

Prepared by/Date Y%A Wl/lo/ﬂ \
SQN-SQS4~0127 |

Checked by/Date K./ Clad 2/00/p9

SEQUOYAH NUCLEAR PLANT |
KEY 5

RWST Suction

ISOLATE DEPRESSURIZE OPEN
VOLUME CONTROL VOLUME CONTROL FLOW
TANK TANK FROM RWST

l
Q |

AND

Key S5

Al
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Item

62
63
64
. 65

67

EQUIPMENT REQUIRED FOR SAFE SHUTDOWN

PER 10CFRSO APPENDIX

SQN-SQS4-0127

Component

R

Prepared by/Date %R Wl/h/ll

Checked by/Date &, a//0

SEQUOYAH NUCLEAR PLANT
KEY §
RWST Suction

Basis for Spurious List

Basis

FCV-63-5, -6, -7 If path 2 is used, spurious closure of any one of

FCV-63-47

FCV-72-40, -41

FCV=-72-41, =40

CS Pump A-A

CS Pump B-B

FCV-63-72
FCV-63-73

these valves would isolate the required makeup
flow from the RWST to the RCS and injection to
RCP seals.

If RHR pump A-A spuriously starts, inadvertent
opening of these valves would divert a portion
of the makeup flow to RHR spray nozzles. Makeup
to the RCS may be inadequate.

[f RHR pump B-B spuriously starts, same as
item 62, ;

If this pump spuriously starts and valve FCV-72-39 {s
not closed, flow diversion will oceur. Thus, makeup
flow to the RCS and seal injection may be inadequate,

If this pump spuriously starts and valve FCV-72-2 is
not closed, flow diversion will occur, thus, same as
item 64,

Spurious opening of any one of these valves will
result in flow diversion to the containment sump,
Thus, same as item 64,

-
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER LOCFRS0 APPENDIX R

Prepared by/Date ‘KQ [‘M/u/((
SQN-SQS4-0127 .
Checked by/Date _R./J. Lol a/o/pf

KEY §

(RWST SUCTION PATH 2)

AlLb
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 1OCFRSO APPENDIX R

Prepared by/Date 7< aa&-ﬂ_zv//o/ﬂ'
SQN-8QS4-0127

Checked by/Date A/ R/10,2P

KEYS 4 AND 5 (VCT AND RWST SUCTION)

JLL6F/IMS



EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 1OCFRS0 APPENDIX R

Prepared by/Date 'ﬁ[l W%//o/tr
Checked by/Date L J UL 2a//679p

SQN-8QS4-0127

SEQUOYAH NUCLEAR PLANT
KEY 6

ECCS CHARGING PATH

The ECCS flow path is the safety-grade path for RCS makeup. It may be used if
the normal charging path becomes isolated. To provide the flowpath an inlet
and an outlet valve for the boron injection tank (BIT) must be opened. One of
these valves will be required to be manually controlled (open or closed) to
throttle the flow to the RCS.** (Manual control to throttle will require
communication with MCR).

*k

(Operation List)

*FCV-63-25) Either One Must Open/Remain
Operable

*FCV-63-26)

*FCV-63-39) Either One Must Open/Remain
Operable

*FCV-63-40)

FCV=-63-41) Any One Must Close

FCV-63-42)

VLV-63-574)

An inlet valve and an outlet valve to the BIT must open and one of these
will be required to throttle the flow to the RCS.

These valves may be throttled for 72 hours (reference Section 3.0,
assumption 8),

ALS
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 10CFRS50 APPENDIX R

SQN-SQS4-~0127

Prepared by/Date <2 M/m/u

Checked by/Date ng &é /10700

SEQUOYAH NUCLEAR PLANT
KEY 6

ECCS CHARGING PATH

OPEN FLOW ISOLATION FLOW

PATH FROM BIT

FROM RWST TO BORIC ACID TANK
AND

KEY 6

A49
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER LOCFRSO APPENDIX R

Prepared by/Date 'RQWZ/M/Cl
Checked by/Date A J K 3//0/2)

SQN-SQS4-0127

SEQUOYAH NUCLEAR PLANT
KEY 7
RCS PRESSURE BOUNDARY ISOLATION

If the components required for the normal letdown path are rendered inoperable
due to fire, closure of FCV-62-69, FCV-62-70, or all three of the regenerative
heat exchanger outlet valves will be required to ensure RCS pressure boundary
integrity.

In all cases the RHR letdown line must remain isolated until the RHR system is
required for bringing the plant to cold shutdown,

The RVHVS solenoid valves and pressurizer PORVS must remain closed or their

associated block valves capable of being closed to prevent the
depressurization of the RCS.

Operation List

FCV-62-69) Zither One Must Be Capable of Closure
FCV-62-70) Must Be Capable of Clusure
OR ‘
FCV-62-72 | Must Be Capable of Closure
FCV-62-73 | J Must Be Capable of Closure
FCV-62-74 Must Be Capable of Closure

Spurious List

*PCV-68-334 If PCV-68-344 should spuriously
open, then FCV-68-333 must be
capable of closing,

*PCV-68-340A If PCV-68-340A should spuriously
open, then FCV-68-332 must be
capable of closing.

Either One ' Must Remain Closed

FCV-74-1 )
FCV-74-2 ) Must Remain Closed
FSV-68-394) Must Not Open
FSV-68-395) | Must Not Open

' OR
FSV-68-396) | | Must Not Open
FSV-68—39{1J Must Not Open

*See key 28 for instructions if FCV-(8-334 or PCV-68-340A spuriously open,

Note: If RCP seal injection is used for RCP seal integrity , the RCS scal

AT injection can also be used for pressurizer level control. The RHR
system must be available within 15 hours to continue the cooldown to
cold shutdown and stop seal injection if normal or excess letdown is

not available.
ASQO
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN

PER 1OCFRS50 APPENDIX R

SQN-SQS4-0127

*CLOSE
FCV-62-69

RREAE v

|
Prepared by/Date Y@ {Mz//o/“
Checked by/Date R/ Zal 2//0/9P

SEQUOYAH NUCLEAR PLANT

KEY 7

RCS PRESSURE BOUNDARY ISOLATION

*CLOSE
FCV-62-70

*CLOSE *CLOSE *CLOSE
FCV-62-72 FCV-62-73 FCV-62-74
CLOSE CLOSE

FSV-68-394 FSV-68-396
FSV-68-395 FSV-68-397
AND PCV-68-334
PCV-68-340A

*These valves are required to b2 closed only if the normal letdown path is rendered
inoperable due to a fire.

AS1
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 10CFRSO APPENDIX R

Prepared by/Date Y2 W’-//o/é’l
Checked by/Date L7 Lk 277028

SQN-5QS4-0127

Basis for Key 7 Spurious List

RCS Pressure Boundary Isolation

Item Component Basis
68 FCV-74-1 These valves are in series and required to be
FCV-74-2 opened during the RHR cooldown of the RCS. 1If

at least one of these valves fail to remain
closed prior to RHR heat removal, rapid
depressurization due to loss of RCS inventory
would occur. Thus, a LOCA would exist. Note
these valves are a integral part of the RCS
pressure boundary.

69 PCV-68.-334 This valve constitutes part of the RCS pressure
boundary. Spurious opening of this valve would
result in a small break LOCA which is isolable
via closure of valve FCV-68-333,

70 PCV-68-340A Same as item 69 however the small break LOCA
would be isolable via valve FCV-68-332.
71 FSV-68-396 These are reactor vessel vent isolation valves
FSV-68-397 which are in parallel and constitutes an integral

portion of the RCS pressure boundary.

72 FSV-68-394 Same as item 71.
FSV-68-395

A52
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN : |
PER 10CFRSO APPENDIX R

Prepared by/Date K Q Wz/’tfﬂ |
SQN-SQS4-0127 I
Checked by/Date £ /L4t 2)/078

SEQUOYAH NUCLEAR PLANT |
KEY 8 ;
. RCS Pressure Boundary Isolation
In the event that the circuitry controlling the letdown lines are rendered

inoperable due to a fire, the excess letdown lines must be isolated by closing
FCV-62-54, FCV62-55, or FCV-62-56 to further ensure RCS pressure boundary control.,

(Operation List)

FCV-62-54) Any One Must Be Capable of Closing
FCV-62-55)

Must Be Capable of Closing
FCV-62-56) Must Be Capable of Closing

CLOSE CLOSE CLOSE
FCV-62-54 FCV-62-55 FCV-62-56

JULEF/INS



EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
FER 10CFRSO APPENDIX R

SQN-SQS4-0127

Prepared by/Date %QZMZ/M/BI

Checked by/Date A/ Ll 2/70/29

SEQUOYAH NUCLEAR PLANT
KEY 9

RCP THERMAL BARRIER COOLING

If RCP seal integrity is not provided by seal injection, thermal barrier
cooling may be used in its place. The CCS is required to supply water to the
thermal barrier booster pumps and the ERCW system is required for the CCS heat

exchangers.,

Operation List

RCP Thermal Barrier Booster Pump A-A) Either One
*RCP Thermal Barrier Booster Pump B-B)

CCS Pump A-A) Either One
*CCS Pump B-B)

0-FCV-70-197 (Unit 1 Only) Either One
0-FCV-70-198 (Unit 1 Only) (Note 9 & 14 of Key 1)

0-FCV-70-193 (Unit 2 only) Either One
0-FCV-70-194 (Unit 2 only) (Note 9 &l4 of Key 1)

Must Operate
Must Operate

Must Operate ERCW
cooling provided by
normal supply
header 2A or
alternate ERCW
header 1B, For
alignment see Key
3,

Must Close OR (CCS
Pumps A-A AND B-B
must be operable)

Must Close OR (cCCS
Pumps A-A AND B-B
Must be Operable)

This key is organized as follows; (1) tabulation of features which must
operate, (2) a functional logic diagram, (3) spurious actual tabulation, basis
listy and simplified flow diagram for unit 1, and (4) spurious actuation

tabulation, basis list, and simplified flow diagram for unit

)

*If B-pumps .re used, equipment associated with supplying B-train power

will have to be evaluated.

AS4
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PER 10CFRSO APPENDIX R

SQN-§QS4-0127

CCS HEADER A
FLOW TO THERMAL
BARRIER BOOSTER

PUMPS
A | B

>

EQUIPMENT REQUIRED FOR SAFE SHUTDOWN

Prepared by/Date 7245&—/@//0/8’8
Checked by/Date A.J bl R//0/P)

SEQUOYAH NUCLEAR PLANT
KEY 9

THERMAL BARRIER COOLING

chp THERMAL
BARRIER BOOSTER
PUmr

A B

SPENT FUEL
POOL HEAT EXCHANGER
ISOLATION

AND

KEY 9

* If B-pumps are used, additional
equipment associated with
supplying B-train power will
have to be evaluated.

ASS
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER LOCFRSO APPENDIX R

Prepared by/Date YQ {M‘Ezlﬁ/ﬂ

SQN-SQS4-0127
Checked by/Date /£ /. R//
SEQUOYAH NUCLEAR PLANT
KEY 9
Unit 1 Spurious List
1-FCV-70-133 (Note 1) Must Not Close/Remain Operable
1-FCV-70-134 (Note 1) Must Not Close/Remain Operable
1-FCV-70-87 (Note 1) Must Not Close/Remain Uperable
1-FCV~70-90 (Not2 1) Must Not Close/Remain Operable
0-FCV-70-34 (Note 2) (if CCS pump 1B-B Must Not Close
is used)
1-FCV-70-25 (Note 2) Must Not Close
1-FCV-70-8 (Note 2) Must Not Close
1-FCV-70-9 ; (Note 2) Either one Must Not Open
1-FCV-70-10) (Note 2) Must Not Open
1-FCV-70-4 (Note 2) Must Not Close
0-FCV-67-478 (Note 2) Must Not Close
1-FCV-70-156 ) Any one Must Not Open
1-VLV-=70-545A Must Be Closed
1-VLV-70-546A Muist Be Closed
0-FCV-67-14 (Note 2) Must Not Close
0-FCV-67-365 (Note 2) Must Not Close
1-FCV~70-13) (Note 2) Either one Must Not Open
1-FCV~70-23) (Note 2) Must Not Open
1-FCV-70-26) (Note 2) Either one Must Not Open
- 1=-FCV=70-27) (Note 2) Must Not Open

1-FCV-70-64) (Note 2) Either one Must Not Open
1-FCV-70-74) (Note 2) Must Not Open
1-FCV-67-146 Must Not Close

Spurious actuation associated with

ERCW Header 2A or ERCW Header 1B Must be precluded

(which ever one is being used) . . (see.Key 3)

Note 1: These valves will close upon a spurious phase B containment isolation
signal. They will be .equired to be reopened.

Note 2: A design change has been made under ECN-L6258 to remove power from this
valve,

A56

JLLBF/INMS




EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 10CFR5U APPENDIX R

Prepared by/Date _2?62&ﬁ¢2§-—‘7€ﬁw/?l |

SQN-SQS4-0127
Checked by/Date A /) Zad 2//0/29
Basis for Key 9 - Unit 1, Spurious List
Item Component Bas:is
73 1-FCV-70-133 Spurious closure of any one of these valves will
1-FCV-70-134 isolate header CCS flow to the RCP thermal
barriers. If the RCP seal injection is not
provided by seal injection closure of this valve
will result in RCP seal damage, resulting in a LOCA.

74 1-FCV-7u-87 Spurious closure of any one of these valves will

1-FCV-70-%0 isolate header CCS flow to the RCP thermal
barriers. If the RCP seal injection is not
provided by seal injection closure of this valve
will result in RCP seal damage, resulting in a LOCA.

75 0-FCV-70-34 Spurious closure of this valve is only a problem if
CCS pump 1B-B is the only pump used. Thus, loss of
heat removal mechanism to RCP thermal barriers.

76 1-FCV-70-25 Spurious closure of this valve will isolate train A ° ‘

. component cooling flow to the RCP thermal barriers.

77 +~-FCV-70-8 Spurious closure of this valve results in loss of
train A component cooling to thermal barriers.
Nore CCS heat exchanger A is isolated.

78 1-FCV=70-9 At least one of these valves must remain closed to

1-FCV-70~10 prevent flow diversion. If seal injection is
required via thermal barriers, reduced fluid volume
may result in loss of seal injection due to damaged
RCP seals.
79 1-FCV-70-4 Same as that for item. 77
80 0-FCV-67-478 Spurious closure of this valve will terminate ERCW
- flow to CCS HTX A.

81 1-FCV-70~156 Spurious opening of this valve will result in
partial flow diversion. I[f seal injection is
required by thermal barrier cooling, ability to
remove heat may be challenged. F

82 ERCW Header 2A See spurious lis" for Key 3,

ERCW Header 1B
AS7
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN l
PER 10CFRS0 APPENDIX R

Prepared by/Date _EQ .2 ﬂz 10/3% \
SQN-8QS4-0127

Checked by/Date L7 Clal AS70/PP

Component Basis

2-FCV-67-146 Closure of this valve will isolate CCS heat exchangers 2Al
and 2A2. Thus, heat removal from thermal barrier may be

challenged resulting in failure of RCP seal, and consequently
LOCA.

1-FCV-70-13 Same as that for item 78.
1-FCV-70-23
1-FCV-70-26
1--FCV=-70-27

1-FCV-70-64 Flow diversion resulting in inadequate flow to
l=-FCV-70-74 CCS pumps lA-A and 1R-B,

1-FCV-67-146 Spurious closure of this valve isolates ERCW flow out of CCS
A heat exchanger. Thus, if thermal barrier cooling is

required for seal integrity, RCP seal integrity may be lost
and consequently resulting in LOCA.

JL46F/JMS




EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 1OCFRSO APPENDIX R .
Prepared by/Date R [wf—/ﬂ/ﬂ

Checked by/Date A J [l d 2//0/89

SQN-$QS4-0127

SEQUOYAH NUCLEAR PLANT

KEY 9

THERMAL BARRIER COCLING - UNIT 1

= Item numbers which are discussed in the basis for spurious list,

A59
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN

PER 10CFRSO .PPENDIX R
Pregaced vy/Tuse .W/n

SQN=-8QS4-0127
Checked vyiduce £ J Llad 2)s0/7)
SEQUOYAH NUCLEsR rranT
KEY 9
Unit 2 Spurieus List
2-FCV-70-133 (Note 1) Test Twn Clave/ femmin Dpesable
2-FCV=70-134 (Note 1) st Vou Clawe/Ramwin. C.erable
2-FCV=70-87 (Note 1) Must Net Tlose/ Tamain. Operable
2-FCV-70-90 (Note 1) Mass St Clome.Nemnin Opezadle
0-FCV-70-39 (Note 2) (if cCs pump 2B-B i3 M Wen laww
used)
2-FCV-70-16 (Note 2) Mt Sar Clsse
2-FCV=70-15 (Note 2) Wuss Wt Clame
2-FCV=70-4 (Note 2) et Yau Claxe
2-FCV-70-195) (Note 2)] Either one st et e
2-FCV-70-196) (Note 2) Yuss Siod Thasn
2-FCV-70-156) Any one Muss Ned  Dpeen
2-VLV=-70-5454A Muss Be Clawed
2-VLV-70-546A Tt Be (lasert
2-FCV-70~14) (Note 2)| Either one Mups Weq Jgen
2-FCV-70~18) (Note ") Tust Wor Open
2-FCV-70-76) (Not: .) Either one Must Ny Snev
2-FCV-70-78) (Note 2) Must Nas g
2-FCV-70-28) (Note 2) Either one Must N e
2-FCV-70-29) (Note 14, Key 1) Taws Woo Sper
0~-FCV-70-193 (Note 14, Key 1) Mues WNeg Mg
0-FCV-70-194 (Note 14, Key 1) e Ned Dy
2-FCV-67-146
Spurious actuation associated with Y1 ‘ve preladed
ERCW header 1B or 2A (which eve. one (fioe 2oy 1)
is being used) - =

Note 1: These valves will =lose upon a spurions ptese 1 condadamend fsolation
B signal. They will be required to bhe ranpanad.

.

Note 2: A design ch.ge has been made under LN 1o romovw guwer frew this
valve,

A60
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EQUIF..ENT REQUIRED FOR SAFE SHUTDOWN
PER 10CFRSO APPENDIX R

Prepared by/Date z?d Wl-//'/ll
Checked by/Date 4./ Mﬁy”

SQN-SQ54-0127

Basis for Spurious List - Unit 2

Component Basis
2-FCV-70-133 Spurious closure of any one of these valves will
2-FCV-70-134 isolate component cooling to the RCP thermal
2-FCV-70-4 barriers. RCS seal integrity will be challenged if
2-FCV-70-15 seal cooling is required via RCP thermal barriers.
2-FCV-70-16
88 2-¥FCV-70-87 Spurious closure of any one of these valves will
2-FCV-170-90 isolate the CCS flow from the RCP thermal barriers.
89 0~-FCV-70-39 If only the CCS pump 2B-B is used same as item 88.
90 2-FCV-70-195 At least one of these valves must remain ¢losed to
2-FCV-70-196 prevent flow diversion. Flow diversion may result
in inadequate flow through the RCP thermal barcriers,
0
91 '.z-rqv-ro-wa Same as item 90.
wy 0-FCV-70-194
92 2-FCV-70-14 Same as item 90.
2-FCV-170-18
© 93 2-FCV-170-76 At least one of these valves must remain closed
2-FCV-70-78 to prevent flow diversion. If FCV-70-39 is
isolated and pump 2A-A is providing flow, flow
diversion will not occur. Flow diversion will
result in inadequate flow to the thermal barrier
coolers,
94 2-FCV-70-29 Same as item 90, d

2-FCV-70-28

A6l
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 10CFR50 APPENDIX R

Prepared by/vate: K2 M/{?/o’?

SQN-SQS4-0127
Checked by/Date L7 JhlL 2/2/9%
REACTOR COOLANT PUMP
THERMAL ZARRIER COOLING - UNIT 2
KEY 9
—I'AVPA—A—p :
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER LOCFRSO APPENDIX R

Prepared by/Date MMZZM/"

Checked by/Date / o /10

SQN-SQS4-0127

SEQUOYAH NUCLEAR PLANT
KEY 12
STEAM GENERATOR LEVEL CONTROL

The components listed in this kuy are only required if the motor driven AFW
pumps (key 11) are used to provide flow to the SGs. The SG level inay Le
controlled automatically or manually. Automatic level control consist of
automatic control of the LCVs. This requires control air (key 13) for the valve
controller. Manual control consists of on/off operation of the AFW pump or
throttling the flow to the SGs with manual valves. To monitor the SG levels,
level indicartors are required. (Refer to S0I-3.2, R30, section D.2, for
manuaily taro'tling of valves to control $3 level using the AFW system).

(Operation and Spurious List)

Path 1 ——
Automatic Level Control
PS-3-164 Must Nut Cause LCV to Close
Loop L-3-164 (for LI-3-164 and LCV control) Must Operate
LSV-3-164 Must Operate
LCV-3-164 — Must Operatc
PS-3-156 Must Not Cause LCV to Close
Loop L-3-156 (for LI-3-156 and LCV control) © Must Operate :
LSV-3-156 ¢ Must. Operate
LCV-3~156 Must Operate
Control Air Supply, Path 1 (See Key 13) Must Operate
S n g ad OR
Manual Level Control* e m,-oml, _
. Wwop L-3-43 (for LR-3-43P1) (Any one) Rac Must Operate
Loop L-3-164 (for LI-3-164) /il 83 Must Operate
Loop L-3-39 (for LI-3-39) Must Operate
LCV=-3-164%** 5 Must Not Close
Loop L-3-56 (for LR-3-43P2) (Any one) Juln Must Operate
Loop L-3-156 (for L"-3-156) - Must Operate
Loop L-3-52 (for LI-3-52) FortFad5t Must Operate
LCV=3-156%% NWWW) o . «Must Not Close .

*Manual control consists of on/off operation of the AFW pump (Key .11)
or manually.throttling the following valves:

3-836 »r 3-828 Either one (SC 1)

3-835 or 3-827) Either one (SG 2)

** Local operation acceptable.

Ta liew of the cbove kI’} Loops L-3-33 (\‘or LI‘3’3‘> asd L=3-5] (for LI""S') ity

be wtilized €17 fices inside containmea? +hat affect sense lines as detailed ia

Ab4
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 1OCFRSO APPENDIX R
Prepared Sy/Date 7?52&aﬁd-J9€/”/33

Checked by/Date K./ Clad 2/7¢/7P

SEQUOYAH NUCLEAR PLANT
KEY 12
(Operation and Spurious List)

SQN-SQS4-0127

Path 2
Automatic level Control s
PS-3-148 Must Not Cause LCV to Close
Loop L-3-148 (for LI-3-148 and LCV control) Must Operate
LSV-3-143 Must Operate
LCV-3-148 Must Operate
PS-3-171 ¥ Muit Not Cause LCV to Close
Loop L-3-171 (for LI-3-171 and LCV control) { Must Operate
LSV-3-171 Must Operate
LCV-3-171 Must Operate
Control Air Supply, Path 2 (See Ker 13) — Must Operate
Ceopor v a 0K
Manual Level Control*_~ WR«
Loop L-3-98 (for LR-3-98P17) (Any one) ‘2jriyes Must Operate
Loop L-3-148 (for LI-B-I&Sﬂ Must Operate
Loop L-3-94 (for LJ-3-94) Must Operate
LCV=2-148%*% = * Must Nut Close
Loop L-3-111 (fer LR-3-98P2)]| (Any one) Must Operate
Loop L=-3-171 (for LI-3-171) Julte Must Operate
Loop L-3-107 (for LI-3-107) fon Must Operate
LCV=3~171%x* v Must Not Close

*Munual control consists of on/off operation of the AFW pump (Key 11) or manually
throttling the fcllowing valves:

3-834 or 3-826 Either one (SG 3)
3-837 or 3-829 Either one (SG 4)

** Local operatior acceptable.

1}\ |‘¢“ OF +kt abou LI‘) me’ L"‘j-13 (-fof LI:j'q 5> qAa L=-3-10L ((or L:;-?d" '06)
Mau be uﬁlitc& for -f’:ru nside containment +that affect sense lines as Hdesenbe

in~ B29 880120 ¢0\.
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 10CFRSO APPENDIX R

. /4
Ved
Prepared by/Date 7’{454&.../5//0/?3
SQN-SQS4-0127

Checked by/Date _Q.J Clad 2//0/1%

ol g

REY 1
. STEAM GENERATOR LEVEL CONTROL

CONTROL AIR SUPPLY AUTCMATIC CONTROL) AUTOMATIC CONTRO CONTROL AIR SUpp
(Key 13) LCV=-3-156 LCV-3-148 (Key 12)
LCV=3~164 LCV-3-171 ) -
Lt =
iy e - 13
: SGs 1 & 2 565 3 & 4
Level - Level
/ ;
V AND
Manual Level Manual Level
Control From Control From
/ : - MCR MCR
| ] L V"J
'y .
/ 4
PATH ) PATH 2

-
”

KEY 12

"4 manual level econ
Xcomplished
hrottling va

. trol is
Via manua.'y -ang

1"35-'?%5'%}

[Rac_

sSuTTE- iolge

ALS A




EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 10CFRSO APPENDIX R

SQN-8QS4-0127

Item Component

95 1&2-LCV-3- 164

96 1&2-LCV-3~156

97  1&2-.LCV-3-171

98 1&2~LCV-3-148

Prepared by/Date 7246‘;(4#*&5/'0/!!
Checked vy/Date £J Aad 2//0/25

Basis for Key 12 Spurious List

Basis
When path 1 is being used (train A, electric driven pump),
this valve must be operable to control the AFW flow to steam
generator no. l. Spurious closure of this valve may result
in low steam generator level.

Same as item 95 except that steam genarator no. 2 may be
affected.

When path 1 is being used (train B, electric driven pump)
same as item 95 except applies *o steam generator no. 4.

Same as item 99, but applies to SC no. 3.

A66
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 10CFRSO APPENDIX R

SQN-SQ54-0127

Prepared by/Date. KA [M/ld/?s

Checked by/Date # /. Llak 2//0/98

3 STEAM GENER‘ATQR LEVEL CONTROL

LLve3-m)

——-D%.... Generator

N

A

A

LLY=3- 147
Q

KEY 12
CsT
;(VOL
-||573‘L_€;~_A
Ry
“IIA
Fev s = -,
“rl“: ~<L_° 18-8
Fev I
] &9

-|M
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 10CFRS0 APPENDIX R

Prepared by/Date Kmdfw/lo/u
Checked by/Date _ £ [/ Lol Z2/c0/93

SQN-8QSs4-0127

SEQUOYAH NUCLEAR PLANT
Key 13

CONTROL AIR

This key contains the equipment necessary to supply control air for the
following features on the shutdown logic diagram: steam generator level
control valves, automatic cortrol (keys 12, & 16), and SG PORVs (Key 26), and
various dampers and valves required for HVAC (key 37)

provides control air supply to header A. Path 2 contains the equipment for
air supply header 3.

Specific equipment in this calculation that utilizes control air may be

i
|
|
|
Path 1 contains the components required for auxiliary a.r compressor A which ‘
|
manually operated - see individual keys for details.

A68
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN

PER 10CFRZD APPENDIX R
SQN-SQS4-0127

Prepared Ty iMuts MM/M/H

Checked iy/Pess A.5.

1099

SEQUOYAH NUCLEAR PLANT

KEY 13

(Operation and Spurisms)

Control Air Supply Path 1

——

Station air compressor A

Control circuit for air compressor A
0-FSV-32-42

0-FCv-32-82

0-PS~32-82

*%0-33-500) Either one
*%0~33-501 ) -

*Station air compressor B

Control circuit for air compressor B
0-FSV-32-37

0-FCV-32-82

0-PS-32-82

**0-33-500) Either one _J
**0-33-501)

Auxiliary air compressor A

Control circuit for aux. air compressor A

0-FSV-32-62
0-FSV-32-61
AR -FCV-67-127

FS-67-206
0-FCV-67-205

*RR]-FCV-67-177
PS-67-206 -

Either

oy UK ©

OR=—

»

Pgﬂ\ f station

— air Compressors are use

—taal OR
0~FCV-67-208

A% -FCV-67-128)
PS-67-209

F§-67-209

o

* This is a B-trcin compressor.

Mt Qupenata

Wugd Qe

Fasd Nax Close

Fhsd Mo Clnges

Muss No¢ Cause talwe to
Tlsss

Mt e Clyse

Yagt B ¢loied

Pasd dperwive

Mhugrt Qipeviecta

st Weet Clluse

Fust Wod Tlomss

M N Causs Nollve o
Claye

Must Be Clasart

Tuwst B¢ Clamat

Mustt Apenarts
Musd Jiperats
Must Vod Dlages
Must Not Tloss
Musd Nos Clyss

Must Nad ¢
-~ Llose

Must Tt (lase

Must Sod Class

Mugr Nor Cauwe Vsloe to

&

T
Clages

ausa Valwe to

Must et (lage

Must Yot Clows -
Mnss Mot Ceuse Talve to

Closes

Must Mot CTauwse Talve to

Close

[f it is used, equipment associsted with

electrical B-train power will have to be evalusted.

** Handwheel operation acceptable.

***A design change nas been made under ECN-L6258 to remove power from this

valve,

Special Note:

See general cequirements sectiom 4.2,
AbY




EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 10CFRSO APPENDIX R

Prepared by/Date KQ[M/’O/XC i

SQN-SQS4-0127
Checked by/Date K7 ok 2/70/20

SEQUOYAH NUCLEAR PLANT
KEY 13
(Operation and Spurious)

Control Air Supply Path 2

*Station air compressor A Must Operate

Control circuit for air compressor A Must Operate
0-FSV=-32-42 Must Not Close
0-FCV-32-85 Must Not Close
0-1'S-32-85 Must Not Cause
Valve to Close
**0-33-500) Either one Must Be Closed
**(0~33-501) Must Be Closed

= CR——

Station air compressor B Must Operate

Control circuit for air compressor B Must Operate
0-FSV-32-37 e — Must Not Close
0-FCV-3/ -85 Must Not Close
0-PS-32-85 Must Not Cause
— ; Valve to Close
**()~VLV-33-500). Either one Must Be Closed
*#*0-VLV-33-501) = Must Be Clesed

OR

Auxiliary air compressor B ' Must Operate

» Control circuit for auxiliary air compressor B Must Operate
0-FSV-32-88 Must Not Close
0-FSV-32-87 Must Not Close
*AR2-FCV-67-128 Must Not Close
7§-67-206 el Must Not Cause
Valve To Close
0-FCV-67-205 ' : 7 Must Not Close
kkx]| FCV-67-127 ' ; Must Not Close
PS-67-206 Either pa“\ f statien air Must Not Cause
n _J Compressors arc used. Valve To Close

OR
0-FCV-67-208 | Must Not Close
*ax] -FCV-67-128 Must Not Close
PS-67-209 : Must Not Cause
Valve To Close

FS-67-209 Must Not Cause
Valve To Close

*This is a A-train compressor. If it is used, equipment associated with
A-train power will have to be evaluated.

**Handwheel operation acceptable.
***A design change has been made under ECN-L6258 to remove power from this valve,
A70

Special Nite: See amertﬂ rer'rmmfs sectiom 4.2, JW46F/IMS




EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 10CIRSO APPENDIX R

Prepared by/Date 7?62(544LrJ2990/t.‘
Checked by/Date L7 Jlad 2//048:

SQN-SQS4-0127

SEQUOYAH NUCLEAR' PLANT

KEY 13
CONTROL AIR
STATION ~ STATION AUXILIARY AIR AUXILITARY AIR
/IR AIR . . COMPRESSOR A COMPRESSOR B
CUMPRESSOR A COMPRESSOR B :

\

4752Q




EQUIPMENT REQUIRED FOR SAFE SHUTDOWN

PER 1OCFRSO APPENDIX R

SQN-SQS4-0127

Component

100

101

1n2

103

104

105

106
107
108

109

110

N/A
0-FSV-32-42

0-FCV-32-82

N/A

0-FCV-32-37

0-FCV-67-205
1-FCV-67-127

0-FCV-67-208
1-FCV-67-128

Auxiliary Air
Compressor A

FSV-32-62

FSV-32-61

Prepared by/Date ﬁdM/”/ll
Checked by/Date /... 4l 2110078

Basis for Spurious List
KEY 13

Control Air
Basis

Not Uséd

Spurious closure of this valve would terminate ERCW
cooling flow to the intercooler for compressor A.

Spurious closure of this valve would isolat. the control
air system from crain A auxiliary control air. Depending
upon the loads serviced at the time, this mey result in
low header pressure, with the resulting Auxiliary Air
Compressor picking up load.

Not Used

Same as item 100 but applies to ‘compressor B

Spurious closure of this valve will isolate ERCW flow from
header 1A to the station air compressors.

Spurious closure of this valve will isolate ERCW flow from
header 1A to Auxiliary Control Air Compressor. :

Same as item 104 but for header 1B.
Same as item 105 but for header 1B.

The Auxiliary Control Air Compressor is started whenever
system pressure fills to 80 lb/inzg. Failure of this
compressor to operate will require the compressor for the
other unit to pick up the load. Depending on.the load
services at the time, this may result in low header
pressure.

Spurious closure of this valve will cause the Auxiliary
Air Compressor A to fail. Therefore same as item 108.

Spurious closure of this valve will isolate ERCW cooling
water to auxiliary control air compressor.

A72
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER (OCFRS0 APPENDIX R

SQN-SQS4-0127

Item Component

111 FCV-32-85
112 FSV-32-87

113 FSV-32-88

Prepared by/Date RA fM/’ﬂ/ff
Checked by/Date A/ Lol 2//0119

Basis for Sprious List
KEY 1>

Control tir
Bas‘s
Same as item 10l but for train B.
Same as item 110,

Same as item 109,

A73
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 10CFR50 APPENDIX R

Prepared by/Date E@M{zo/a
Checked by/Date L 72 24l 2/m/7y

SEQUOYAH NUCLEAR PLANT

SQN-8QS4-0127

KEY 14 AND 15

AUX FEEDWATER SUPPLY TO STEAM GENERATOR FROM TDAFW

The turbine driven AFW pump may be used to supply feedwater for SG inventory
control. If this pump is used (as opposed to a motor driven pump, key 1),

the SG level control valves (key 16) corresponding to the two loops being used
for cooldown must be operable,

For pump operation, a steam supply from SG 1 ¢r 4 must be available. In
addiction, the turbine trip and throttle valve and governor valve must be
operable.

(Operation and Spucious List)

AFW Pump Turbine A-S /Hh‘ Must Operate
1

Instrument Loop P-3-138A godes~ Must Operate

Instrument Loop F-3-142 *  Must Operate
Instrument. Loop FIC-46-57 Must Operate

Instrument Loop SC-46-57 Must Operate
Turbine-Driven Aux Feedwater Pump A-S Must Operate

FCV-1-51 Must Operate

FCV-1-52 Must Operate

*FCV-1-17 Must Not Close

*FCV-1-18 . : ~Must Not Close

.Il.' 17
*!"CV--I-IS»--}._..__.----.l Must Net—tteer Opcfn‘c Re¢c
OR

*FCV-l—lé:}*-'—-J Must Operate

* Handwheel operation acceptable.

A74
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN ;
LOCFRSQ APPENDIX R
o Prepared by/Date fdwl/”/ﬂ

-SQS4 7
SQN-5QS4-012 Checked by/Date A ot 2//0/09

//7 - SEQUOYAH NUCLEAR PLANT

KEY 14 and 15

AFW SUPPLY TO S.G FROM TDAFW PUMPS

OPEN OPEN | . STEAM SUPPLY TURB INE
. FCV-1-18 FCY-1-17 10 DRI VEN
AFW TURBINE PUMP
[ . OPEN . OPEN | | AFW TURBINE
" FCV-1-15 FCV-1-16 SPEED CONTROL

b
¢

AND

/
&xsvs 14 & 15

A75
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114

115

116

118

152

EQUIPMENT REQUIRED FOR SAFE SHUTDOWN

PER 10CFRSO APPENDIX R

SQN-5QS4-0127

FCV-1-51

FCV-1-17
FCV-1-18

FCV-1-15

FCV-1-16

Turbine

Driven AFW

Pump A-S

P-3-138A

Awdet388-Loe

F-3-142
FIC-46-57
SC-46~57

VLA

Prepared by/Date _2?22<§225——’pz/0477'
Checked by/Date R/ Léad R//0/2P

Basis for TDAFW Spurious List

KE?S 14 and 15

Spurious actuation of this valve wili affect the
operation of the turbine driven Auxiliary Feedwater
Pump.

Spurious closure of any of these valves will
terminate steam flow to the Auxiliary Feedwater Pump
turbine stop valves. Thus, same result as item 113.

Spurious closure of this valve will terminate steam
flow from SG No., 1 to the AFW pump turbine stop valve.

Same as item 116 but for SG No. 4

Inappropriate functioning due to spurious initiation
on pump failure could result in the inability to
control steam geners .or level inventory.

the auxiliary ‘eedpump turbine (AFPT) speed control

circuitry must be functional to ensure the
availability for the AFPT to supply feedwater flow,

A76
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN .
PER 10CFRS50 APPENDIX R
Prepared by/Date KKZZML//'/“

SQN-SQS4-0127
G- Checked by/Date #./ /AJ 2//0/y¥8

/ TURBINE ORIVEN AFW PUMP

KEY 14 & 15

-

FeNe -0
3 ﬁD% S.G
i Dy ¥

Fen=i-1s

Co NDENSATE ;
STorAGE @g—c T {;: 5.G.
TANK . . No. |
' L'ﬁ't&wuﬁ 15\ S&0 Rev- (=17

47520




EQUIPMENT REQUIRED FOR SAFE SHUTDOWN ‘

PER 10CFRSO APPENDIX R
Prepared byilade Agﬂw//o/tt
SQN-SQS4-0127
Checked ty/Dute M7 &é L1000

SEQUOYAH NUCLEA® »LiwT

KEY 16

Steam Generator Level Cawirsl
If the turbine driven AFW pump is used to supply Feedwstsr ts the Sis, the two
level control valves corresponding to the loops being wwsed for couldiswn must
be operable. The valves may be controlled avtematically ez il Ly,
Automatic control requires control air (key 13) for the walys concoaller.
Manual control consists of handwheel operatiaw af ithe ICV. The mmual method
of maintaining SG level requires monitoring im the MR with lewwl inwlicators.
(Reference S0I-3.2, R30, section 2 for thretsling AFN Jewel contnsl salones. )




EQUIPMENT REQUIRED FoR SAFE SHUTDOWN
PER 10CFRSO APPENDIX R

Prepared by/Date KA . Z/1o/2y
SQN-5QS4-0127
Checked by/Date gg &{ 2//0/ PP
Key 16
Operation and Spurious List
Path 1
Automatic Level Control
LCV-3-172 Must Operate
LSV-3-172 Must De-energize to
Modulate LCV
Instrument Loop L-3-172 (for LCV control) Must Operate
Instrument Loop P-3-1384 (for LCV control) Must Operate
PS-3-140A Must Not Cause Valve to
Close
PS-3-140B Must Not Cause Valve to
Close
LCV-3-175 Must Operate
LSV-3-175 Must Deenergize to
Modulate LCV
Instrument Loop L-3-175 (for LCV control) Must Operate
Instrument Locn P-3-138A (for LCV control) Must Operate
PS-3-165A Must Not Cause Valve to
" Close
PS-3-165B . Must Not Cause Valve to
Close
Control Air Supply, Path 1 (see Key 13) Must Operate
1 OR
Manual Level Control Ras ln]es
Z 5 R LN
M\nv-‘ e Yo
*LCV-3-172 - Must Operate
Instrument Loop L-3-98 (for LR-3-98P1) (Any one) Must Operate
Instrument Loop L-3-172 (for LI-3-172) w18 J Must Operate
Instrument Loop L-3-94 (for LI-3-94) . ~Must Operate
*LCV-3-175 _~— Must Operate
Instrument Loop L-3-111 (for LR-3-98P2) (Any one) Must Operate
Instrument Loop L-3-175 (for LI-3-175) Must “-~erate
Instrument Loop L-3-107 (for LI-3-107) Must Ope -ate
* Handwheel operation acceptable,

ThA liew ggdwa.bovc LIs, Loops L-3-93 (—F;_\r Lf’3"13> and L=3 106 (for Lf‘{—‘;’%)"
may be ufilized ‘FOr Fires inside Con'ainmeat that affect scase lines as detale

iIN" (324 880120 00).

A79
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 1OCFRSO APPENDIX R

Prepared by/Date KQW‘/IO/II

SQN-SQS4-0127
: Checked by/Date A2 Zad 2/s0727
SEQUOYAH NUCLEAR PLANT
KEY 16
(Operation and Spurious List)
Path 2 vl
Automatic Level Control
LCV-3-173 ’ Must Operate
LSV=-3-173 Must Deenergize to Modulats LCV
Instrument Loop L-3-173 (for LCV control) Must Operate
Instrument Loop P-3-138B (for LCV control) Must Operate
PS-3-150A Must Not Cause Valve to Close
PS-3-1508 v Must Not Cause Valve to Close
LCV=-3-174 Must Operate
LSV=3-174 Must Deenergize to Modulate LCV
Instrument Loop L-3-174 (for LCV control) Must Operate
Instrument Loop P-3-138B (for LCV control) Must Operate
PS-3-160A Must Not Cause Valve to Close
PS-3-160B Must Not Cause Valve to Close
Control Air Supply, Path 2 (s-e Key 13) ,_J Must Operate
OR
Manual Level Control Rac t/i1]88
*CV-3~173 Must Operate
Instrument Loop L-3-56 (for LR-3-43P2) (Any one) Must Operate
Instrument Loop L-3-173 (for LI-3-173) _J Must Operate
Instrument Loop L-3-52 (for LI-3-52) Ras Must Operate
*LCV-3-174 _ - ¢ ' A Must Operate
Instrument Loop L-3-43 (for LR-3-43P1) (Any one} Must Operate
Instrument Joop L-3-17' (for LI-3-174) Must Operate
Instrument Loop L-3-39 (fo-~ LI-3-39) Must Operate
- —

* Handwheel operatio: acceptable,

Th liew of +he above LT3, Loops L-3—38(for LI-3- 38) an4 L-3-5) (FO( lj"5'5
# whlited Bir €res inside containment that affeet sense liacs as detaik ’

0 a4 ¥ o1
A 29 880120 0OI.

A80
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 10CFR50 APPENDIX R

Prepared by/Date A [ML/IO/M
Checked by/Date KR.J Ll 2//0/¢8

. SQN-SQS4-0127

SEQUOYAH NUCLEAR PLANT -
KEY 16
i ’ STEAM GENERATOR LEVEL CONTROL

CONTROL AIR SUPPLY AUTOMATIC LEVEL
(Key 13) ! CONTROL
2/4 SG
L
AND

SG LEVEL MANUAL
INDICATOR OPERATION
2/4 SG OF LEVEL CONTROL

VALVES 2/4 SG




EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 10CFRSO APPENDIX R

Prepared by/Date K& W‘//O/u
Checked by/Date _#&J Za.l 250

SQN-SQS4-0127

SEQUOYAH NUCLEAR PLANT
Key 17
SUCTION FROM CONDENSATE STORAGE TANK

In order to provide SG level control, a supply of feedwater is required for
the AFW system. The initial supply is the condensate storage / It is
normally aligned and no “components are required to function Is key.

Normally
Aligned

No Action
Required

KEY 17

A82
47520




After the CST (key 17) has reached its low level,
system must be switched to the ERCW system. The valves
pump being used .o supply ERCW to the SGs must be opened.
supply to the MDAFW pumps is
Therefore, a flow path in the
header which supplies the pump in operation.
AFW pump may be taken from either the A or B ERCW supply header.

EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 1OCFRS0 APPENDIX R

: Prepared by/Date fd&é&./tlw/ar
SQN-SQS4-0127
Checked by/Date Kl _R//0)29

SEQUOYAH NUCLEAR PLANT
Key 19

SUCTION FROM ERCW

the suction for the AFW
rorresponding to the
The qualified water
from the discharge headers in the ERCW system.
ERCW system must be provided to the discharge
Suction for the turbine driven

3LL6F/JMS




cQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 1OCFRSO APPENDIX R

Prepared by/Date fdwz//d“

Checked by/Date _R.J. Lédud 2//0/29

SQN-SQs4-0127

+.EY 19 - SUCTION FROM ERCW

Operation and Spurious List

Path 1

1-FCV-67-223 (Note 1) Must Not Close
2-FCV-67-223 (Note 1) Must Not Close
1-FCV-67-424 (Note 2) Must Not Open
1-FCV-67-478 (Note 3) Must not close
If Motor Driven AFW Pump A-A Is Used:

*FCV-3-116A Must open
*FCV-3-116B Must open

If Turbine Driven AFW Pump is Used:

*FCV-3-136A Must open
*FCV-3-136B Must open

Path 2

2-FCV-67-147 (Note 3) Must not close
If Motor Driven AFW Pump B-B Is Uszed:

*FCV-3-126A Must Open
*FCV-3-1268 Must Open

If Turbine Driven AFW Pump is Used:

*FCV-3-17%A Must Open
*FCV-3-179B I . Must Open

* Handwheel operation acceptable.

Note 1: A design change has been made under ECN-L6258 to open this valve and
’ remove power.

Note 2: A design change has been made under ECN-L6258 to close this valve
and remove power. .

Note 3: A design change has been made under ECN-L6258 to remove power from
this valve.

AB4
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 10CFRSO APPENDIX R

Prepared by/Date _Z?ZZZQ{ZZMAv/’C[QQ/"
Checked by/Date L7 @ 2/0/2P

SQN-8QS4-0127

Special Note: The ERCW headers spurious lists contain the containment spray
(CS) heat exchangers isolation valves (1&2-FCV-67-123, -124, -
125, ~126). Per the spurious lists, th._se valves are required
to stay closed, isolating flow through all CS heat exchangers,
It is acceptable, however, for one CS heat exchanger (per path
uscd) to have cooling flow (i.e., CS heat exchanger 1A can have
flow thirough it provided heat exchanger 2A is isolated. The
same is true for Train B).

A85
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eQUIFMENT REQUIRED FOR SAFE SHUTDOWN
PER LOCFRS0 APPENDIX R

SQN-SQS&4-0127

KEY 19

SUCTION FROM ERCW

Prepared by/Date fﬁ?éZZ;ézzu*Jggﬁqﬂgf
Checked by/Date Q1 Zad 2//0.pp

ERCW HEADER FLOW

A B

OPEN SUCTION
VALVE PAIR TO

AFW PUMP

A

B

A-S %

2

¥

y

Q)

AND

KEY 19 \\\>
¥

ARG

Note the turbine driven
pump can be associated
with either train A or
B.

JLLEF/IMS




Secondary side isolation will
or a fire damages the control
system.,
isolated.
This requires closing the
main steam isolation bypass valves are closed,
down by the PORVS.

EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 10CFRS0 APPENDIX R

SQN-SQS4-0127

Preparad by/Date %ﬂ{wf/w/&l
Checked by/Date ./ [t 2//0/¢9

KEY 20 Main Steam Isolation

FCV-1-147
FCV=-1-4

FSV-1-4A
FSV-1-4B

Ei'Yer one

FSV-1-40
FSV-1-4E

FSV-1-4G
FSV-1-4H

FCV-1-148

Either set
of two

FCV-1-~11
FSV-1-11A) Either one
FSV-1~11B)

FSV-1-11
FSV-1-11E Either set
of two
FSV-1-11G

FSV-1-11H

FCV=-1-149
FCV-1-22 -
Either one

FSV-1-224)
FSV-1-22B)

FSV-1-22D
FSV-1-22E Either set
of two
FSV-1-22G

FSV-1-22H4

FCV-1-150
A87

be required if a loss of offsite power occcurs,
circuitry of the steam dumps or main feedwater
In either case, the main steam supply to the turbines must be

This key provides the preferred method of main steam isolation.
main steam isolation valves and ensuring that the
The plant can then be cooled

Must Close
Must Close

Must Deenergize
Must Deenergize

Must Deenergize
Must Deenergize

Must Deenergize
Must Deenergize

Must Close
Must Close

Must Deenergize
Must Deenergize

Must Deenergize
Must Deenergize

Must Deenergize
Must Deenergize

Mﬁst Close
Must Close

Must Deenergize
Must Deenergize

Must Deenergize
Must Deenergize

Must Deenergize
~Must Deenergize

Must Close

3446F 1 IMS



sVdEatal AeQUIRED FOR SAFE SHUTDOWN
PER 10CFRSO APPENDIX R

SQN-8QS4-0127

Prepared by/Date fﬂW’-/"’/Jt
Checked by/Date _LJ 2ol 2/10/29

SEQUOYAH NUCLEAR PLANT

Key 20
FCV-1-29

FSV-1-294)
FSV-1-298)

Either one

FSV-1-29D)
FSV-1-29E)
FSV-1-29G)
FSV-1-29H)

Either set
of *wo

FSV-1-4F AND FSV-1-4]
FSV-1-11F AND FSV-1-11J
FSV-1-22F AND FSV-1-22J
FSV-1-29F AND FSV-1-29]

Must Close

Must Deenergize
Must Deenergize

Must Deenergize
Must Deenergize
Must Deenergize
Must Deenergize

Prior to closing the
MSIV none of the
groups of 2 solencid
valves may
spuriously energize
(This would block
the air vent paths
and prevent closure
of the associated
MSIV.)

The following set of spurious operations must not occur:

ALL ENERGIZED
FSV-1-XA AND FSV-1-XB AND
AND (FSV-1-XG OR FSV-1-XH OR FSV-1-X7)

X= 4 for §.C.
11 feor 8.G: 2
22 for S§.G. 3
29 for 8.6, &

1

(FSV-1-XD OR FSV-1-XE OR FSV-1-XF)

ENERGIZE
FSV-1-XA XB XD | | XE || XF

XG || XH || xJ

CR

AND
I

Unacceptable Opening or
MSIV FCV-1-X

In the event
control cir
spurious cpe
not spuriousl
-149, and -15"

NOTE:

these valves.
.ergize.

A88

OR

a fire in the MCR the operator must pull the fuses in the

‘or FCV-1-147, -148, -149,
Alsv, the FSV-1-147, -148, =149, -150 must
Spurious energizat. n would open FCV=1-147, =148

=150 to prevent possible

JL46F/IMS



EQUIPMENT REQUTRED FOR SAFE SHUTDOW!:
PER 10CFRS0 APPENDIX R

Prepared by/Date ‘ﬁawm—jzﬁo/ﬂ'
Checked by/Date £ 7 Lok _2/10/29

SON-8Qs4-0127

Key 21

STEAM LOAD ISOLATION

If the me'n  team isolation and bypass valves (key 20) cannot be closed, the steam
load may be isolat 1 by closing the main steam dump valves, the main turbine trip

MSR 2nd stage reheat. . isolation and bypass valves. These valves are air operated
valves and wili close on loss of power,

FCV=-1-77 Must Close

FCV 1=-7¢ Must Close
FOV-1-284 Must Closge
FCV-1-2¢" Must Close
FCV-1-298 Must Close
FCV=1-275 Must Close
FCV=-1-277 Mdvat Close
FCV=-1~279 Muct Close
FCV=-1~75 Must Close
FCV-1-84 _ ) Must Close
FCV-1-91 Must Close
FCV-1-98 Must Close
A89
3446F/IMS
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EQUIPMENT REQUIRZID FOR SAFE SHUTDOWN

PER 10CFRSO APPENDIX R
SQN-SQS4-0127

Prepared by/Date 7422.42¢Z£~4?;/95/33

Checked by/Date _AH.J Lt 2/'0 /99

SEQUOYAH NUCLEAR PLANT
STEAM LUAD 'SOLATION

KEY 21
CLOSE MAIN " CLOSE MSR CLOSE CLOSE
TURBINE 2nd STAGE ' MAIN-STEAM MAIN TURBINE
TRIP ISOLATION OUMP VALVES TRIP AND STOP
TROTTLE VALVES VALVES
VALVES ]

IR
i | s
AND
3
KEY 21
A91
47520



EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER LOCFRSO APPENDIX R

Prepared by/Date Kd.fwtln/tl
Checked by/Date A.J. llad 2/70/2p

SQN-SQS4-0127

KEY 22
FEEDWATER ISOLATION

Secondary side isvlation will be required if a loss of offsite power occurs
or, if the circuitry controlling the main feedwater supply is damaged due to a
fire. Termination of main feedwater supply can be accomplished by either
closing feedwater valves or tripping the main feedwater pumps (key 23)., This
key requires closure of a feedwater isolation valve or a feedwater control
valve in the feed to each SG. In addition, a feedwater bypass isolation valve
for each SG must be verified to be closed.

(Must Operate)

FCV-3-35 )|Both Must Close
FCV-3-35A) -_1
R

FCV-3-33 i
FCV-3-48 )| Both ’] Must Close
TV-3-48A)

OR
FOV-3-47 J
FCV-3-90 )| Both Must Close
FCV-3-90A) ]

QR
Fy=3-n/ ol

Must Close

FCV-3-103 )|[Both
FCV-3-1034A)

Lg.._l

FCV-3-100

A92
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 10CFRSQ APPENDIX R ’
Prepared by/Date 7€22<51Q§:.u£§¢0q/3

Checked by/Date P4 2//6 /P9

SON-SQS4-0127

SEQUOYAH NUCLEAR PLANT

KEY 22 : 1
FEEDWATZR® FEEDWATER" FEEDWATER®
ISOLATION CONTROL LO FLOW
VALVES YALVE . |- . BYPASS
CONTROL VALVE

s — |

|

AND

OR

KEY 22

. All four steam generators must be
isolated. It is acceptable to
use different success paths for
different steam generators,

47520




ECUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 1OCFRS0 APPENDIX R
Prepared by/Date Ra M/m/ct

SQN-8QS4-"127
Checked by/Date M;ﬂ[ﬂ

KEY 23
FEEDWATER PUMP TURBINE

The main feedwater supply may be isolated by tripping the main feedwater pumps.
This key or key 22 is required for secondary side isolation, Tripping the main
feedwater pump requires closure of main feedwater pump turbine stop valves or
control valves,

(Operation List)

FCV=~1-36) Either one Must Close
FCV=-1-37)
FCV~1-38) Either one Must Close
FCV-1-39)
FCV-1-43) Either one Must Close
FCV-1-44;
FCV-1-45) Either one Must Close
FCV=1-46)

Note: If both ba'hs A & B of Key 20 (main steam isolation) are achieved,
Key 23 will automatically be achieved.

No spurious list is required for this key.

A94
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PIR LOCFRSQ APPENDIX R

. ’ ”
Prepared by/Date RA Lldeat2/14/83 |
SQN-SQS4-0127

Checked by/Date L/ fla Ll R//2/7% |

dAI1N FEEDWATER PUMP
KEY 23

MAIN FEED* MAIN FEED

PUMP TURBINE| | PUMP TURBINE |
STEAM STOP THROTTLE VALVE 1
VALVE

L

O'RJ

KEY 23

-

Steam supply must be -
terminated to both
feed pump turbines.

ASS
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 10CFRSO APPENDIX R

7 Prepared by/Date . DW 4-7-£8
SQN-8Qs4-0127 :

Checked by/Date _ _/RLC/Ra fﬁfﬂjq?

KEY 24
§/G BLOWDOWN ISOLATION

To provide S/G blowdown {solation requires terminating blowdown flow from each

steam generator and also assuring valves associated with the SG drain lines are
also closed. .

(Operation List)

FCV-42-55 g Must close
FCV=1-7 . Must close

OR
FCV-1-181 l Must close
FCV-43-58 ' ' Must close
FCV-1-14 . A Must close

OR -
FCV-1-182 | Must close
FCV-43-61 Must close
FCV-1-25 : Must close

OR ‘
FCV-1-183 -_J . © Must close

v

FCV-43-64 I .Must close
FCV~1-32 Must close

OR
FCV-1-184 I Must close

- OR -
: -l
VL¥;872 — Must be closed
JL§§868 l Must de clcsed

OR -
e
o VL%;869 -—J + Must be closed

. 8 VLV-43- XXX e Mast be closed
21 FEL TR W O k.-’ 14 flaw 'inwuw on Rasg A4
AS6
3446F/JIMS
O. -




EQUIPMENT REQUIRED FOR SAFE SH !
PER 10CFRSQ AFPENDIX R it e

SQN-5QS4-0127 . - Prepared by/Date

DAH' y.3-g8’

% gl " Checked by/Date __/SLC/@u “Y/28fsk-.
" 2. _ : e o
- ) K SEQUOYAH NUCLEAR PLANT ik
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SEQUOYAH NUCLEAR PLANT
*KEY 25

The secondary safety valves and secondary relief valves (key 26) are required
to provide secondary side pressure control. For each of the two SGs being
used for cooldown, the set of safety valves must be operable to provide short
term pressure control.

Operation List

1-VLV-00'-527] Must Operate
1-VLV-00.-523 Must COperate
1=VLV-001-524 SG1 Must Operate
1-VLV-001-525 Must Operate
1-VLV-001-5 Must Operate
i~VLV-001-517 Must Operate
1-VLV-001-518 Must Operate
1=VLV-001-519 p———552 Must Operate
1=VLV-001-520 Must Operate
1-VLV-001-52] | Must Operate
1-VLV-001-512] Must Operate
1-VLV-001-513 +  Must Operate
1-VLV-001-514 fu5G3 Must Operate
1-VLV-001-515% Must Operate
1-VLV-001-51¢ | Must Operate
1-VLV-001-527| Must Operate
1-VLV-001-528 Must Operate
1-VLV-001-529 }—-5G4 Must Operate
1-VLV-001-530 Must Operate
1-VLV-001-53] | Must Operate
Spurious List
**PCV-1-5 Must Not Open
**PCV-1-12 : Must Not Open
**PCV-1-23 Must Not Open
**PCV-1-30 Must Not Open

*All valves, for any two 5Gs being uscd for cooldown, must be operable,

Operability assured by valve design,

**If secondary side depressurization occurs, the operator must place
the SC PORV handswitches in the "closed" position.

A98
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Checked by/Date 4 7 Clag 2/0/8%

SEQUOYAH NUCLEAR PLANT
KEY 26
SECONDARY RELIEF VALVES

The secondary relief valves are required for long-term, secondary side
pressure control and for cooldown. The valves are separated such that two
valves will be accessible f¢ . manual handwheel operation. The secondary side
pressure is monitored in the MCR for each of the two loops being used for
cooldown,

The two valves which are chosen to operate must correspond to the two loops
being used for cooldown. The othe. two valves must not spuriously open,

(Operation Lisc)

PCV-1-5 ) Must operate
PCV-1-12) iwo

PCV-1-23) required

PCV~1-30)

For manual operation of the valves, any one of the three pressure indicators
is required for each of the two loops being used for cooldown,

Instrument loop P-1-2A (for PI-I-ZAjl * Must operate
Instrument loop, P-1-2B (for PI-1-2B)t——Any one Must operate
Instrument loop P-1-5 (for PI-1-5) | Must operate
Instrument loop P-1-9A (for PI-1—9AT Must operate
Instrument loop P-1-98 (for PI-1-9B)}~— Any one Must operate
Instrument loop P-1-12 (for PI-I-l{H Must operate
Instrument loop P-1-20A (for PI-1-204) Must operate
Instrument loop P-1-20B (for PI-1-20B)f=Any one Must operate
Instrument looy P-1-23 (for PI-1-23) Must operate
Instrument loop P-1-27A (for PI-1-27A) Must operate
Instrument loop P-1-27B (for PI-1-27B)|~Any one .Must operate
Instrument loop P-1-30 (for PI-1-30C) Must operate
AS9
JLL6F/IMS
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SQN-5QS4-0127

APPENDIX A

KEY 26

s
Prepared by/Date <A /;{a..ﬂ/fa/ea

Checked by/Date

SECONDARY RELIEF VALVES

L (lat 271049

*PCY-1-5 S.G. #1 *PCV-1-12 S.G. #2
OPERABILITY PRESSURE ‘ OPERAEILITY PRESSURE
- INSTRUMENTATION INSTRUMENTATION
& CONTROL & CCONTROL )
L I 3
¢ AND l AND ,
*PCV-1.23 S.G. #3 *PCY-1-30 S.G. #4
OPERABILITY PRESSURE OPERABILITY PRESSURE
INSTRUMENTATION INSTRUMENTATION
& CONTROL & CONTROL
¥ L | l
/ Y ‘.L
AND AiD
2 out of 4 SCs
Being used
for Cooldown WY
AND
KEY 26
47520
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PER 10CFRSO APPENDIX R
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SQN-5QS4-0127
APPENDIX A
SEQUOYAH NUCLEAR PLANT
Key 28
RCS PRESSURE CONTROL

In the event that the pressurizer heaters are lost, Sequoyah Nuclear Plant
Special Startup Test No. 3, "Natural Circulation with loss of Pressurizer
Heaters," determined that natural circulation conditions and saturation margin
could be developed and maintained under the degraded condition of loss of all
pressurizer heaters. Furthermore, the depressurization rate over the tecting
period was approximately 100 psig/hr. A 10 percent increase in pressurizer
level would result in a greater than 100 psig pressure increase. Therefore
charging the RCS to control pressure via level can be used in lieu of
pressurizer heaters. Hence, the pressurizer heaters are not required for safe

shutdown.

Additional backup for the validity of Special Startup Test No. 3 is provided
by an analysis performed by Westinphouse for the St. Lucie event of 1980. The
results of this analysis shows that for a 25°F/hour cooldown the pressure
decay was 120 psi/hour and for a SO°F/hour cooldown the pressure decay was 200
psi/hour. The pressurizer heaters were not modeled in the analysis

(NEB 810501 301)

If the ability to depressurize the RCS using pressurizer sprays and PORVs is
lost, reference 11.20 determined that the RCS could be depressurized to the
RHR cut-in point by alternately filling and draining the pressurizer. For
this reason, the keys associated with make-up (keys 1, 2, 4, S, 6, and 34) a-.!
letdown (Key 48) are included, since this method can be used as an alternate

method of depressurizing the RCS.

Al01
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A'PENDIX A
SEQUOYAH NUCLEAR PLANT
KEY 28
Instrumentation
One cold and one hot leg temperature indicators are required for each of the R4
two loops being used for cooldown,
Instrument Loop T-68-1 (for TR-68-1P001) Must operate
Instrument Loop T-68-18 (for TR-68-1P002) Must operate
instrument Loop T-68-41 (for TR-68-24P002) Hust operate
Instrunient Loop T-68-24 (for TR-68-24P001) Must operate
1nstrument Loop T-68-43 (for TR-68-43P001) Two Loops Must operate
Instrument Loop T-68-60 (for TR-68-43P002) required Must operate
Instrument Loop T-68-65 (for TR-68-65P001) Must operate
instrument Loop T-68-83 (for TR-68-68P002)_, Must operate
Instrument Loop P-68-69 (for PR-68-69) Any one Must operate
Instrument Loop P-68-66 (for PI-68-66A) Must operate
Instrumen®. Loop P-68-342C (for PI-68-342A Must operate
Sourious List
A*FCV-68-332 (Block Valve) Must operate
OR OR
*PCV-68-340A (PORV) Must not open
*FCV-68-333 (Block Valve) Must operate
OR OR
*PCV-68-334 (PORV) Must not open
PCV-68-340B (Note 1) Must operate
PCV-68-340D (MNode ) Must operate
Note 1: If PCV-68-340B spuriously opens, trip RCP No. 2, 1If PCV-68-340D
spuriously opens, trip RCP No. 1
* For events inside or outsile containment, the operator must be capable of
closing either of these valves in both paths (remotely from the MCR) if 4
there is an excessive pressure decrease in the RCS. 1If this occurs, the
PORV and the block valve handswitches must be placed in the closed position
to prevent spurious opening due to the automatic pressure control circuits
(e.g., PT-68-322, -323, -334, and -340).
A102fu~ 24

{ne

3489F/JMS




EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 10CFRSO APPENDIX R

SQN-SQS4-0127
APPENDIX A
SEQUOYAH NUCLEAR PLANT
KEY 28

Operational List

ggeggggog Flow Paths

CCP A-A
cc? B-B Any One
PDP '

AND e

FCV-62-84 (Auxiliary Spray) ‘-J-
PCV-63-340D (Normal Spray) ::};_________
Reactor Coolant Pump #1 l

PCV-68-340B (Norwal Spray) ~— |_____ |
Reactor Coolant Pump #2 il

PCV-68-340A (Pressurizer PORV)
FCV-68-332 (PORV Black Valve)

PCV-68-334 (Pressurizer PORV)
FCV-68-333 (PORV Block Valve)

Alternate Flow Path

%t‘iaan
RCS CAd ainwm

RES Latrlown ""Ahu(

A% 42108

e~

Al02a

Prepared by/Date__ DdW éu4-20

Checked

Must
Must
Must

Must

M:ost
Must

Must
Must

Must
Must

Muct
Must

Key 48
Key 1, 2, 4, S; 6,
anc 34

by/Date__ [RLC/rac 4/29/s 5

Operate
Operate
Operate

Operate

Operate
Be Available

Operate
Be Available

Operate
Operate

Operate
Operate
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Jrepared '1"'/“‘”t'_,{?.)ﬁ Yeli-vy

KEY 28 | ,
Reviewed by/Date RLCip., v/24/%8
S5GN-5RS4- (27 '
1
CHARGING AUX SPRAY NORMAL SPRAY RCP| |NORMAL SPRAY | |ReP
PUMP FCV-62-84 | | PCV-68-340D i1 | |Pcv-s8-3a08 | |2 l
CCP-A | CCP-B | PDP I [
! r /
PORV'S AND BLOCK VALVES
Yy Y Y
f
<:; PCV-68-340A| |FCV-68-332 {PCV-68—33& | PCV=68-333
L
A R |
I
PZR SPRA' . |
CAPABILI.Y [ Y | RCP SEAL ECCS NORMAL
INJECTION | [INJECTION| |CHARGING
KEY 1,2,4 | |[KEY 1,5,6| |KEY 1,2.4,34
1y
RCS WIDE RANGE RCS
TEMP. INSTR. : LETDOWN
15-68-1 L KEY 48
[E-68~18 L : R
TE“"?? RCS WIDE RANGE |
TE-68-4 PRESSURE INSTR
TE-68-43 st y
TE-68-65 |
TE-68-83

AlO3
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SQN-8QS4~0127
APPENDIX A
Basis for Spurious List
Kev 28
Item Component Basis
Loop-T-68-1 Simultaneous failure of two or rore loops is
Loop~T-68~18 highly unlikely, However, if 3 out of 4 were to
spuriously fail, the operator would have no
indication of temperature
Loop~T-68-41 (i.e., Tavg).
Loop-T-68-24
Loop~T-68-43
Loop~-T~68-60
Loop-T-68-65
Loop-T-68-83
121 PCV-68-340A The pressurizer power relief and block valve
FCV-68-332 are in series and constitutes an integral
portion of the RCS pressure boundary. If one of
these valves were to spuriously open white the
other a LQCA would result, ="9 ﬁ?“'z/"l"
could net be closed
122 PCV-68-334 The pressurizer power relief and block valve
FCV-68-333 are in series and constitutes an intagral
portion of the RCS pressure boundary. If one of
these valves were to spuriously open ~h+je the
other wese-open a LOCA would result., Reaw 2/nlsy
comld Aot ke closed
123 PCV-68-340B A spurious actuation resulting in the failice of
PCV-68-340D the pressurizer spray valves to close will

result in a depressurization transient.

AlC4
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RCS PRESSURE CONTROL
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Checked by/Date £.J~& 277077,
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APPENDIX A
Key 29
REACTOR TRIP

Reactor trip breaker A or B may be tripped by the handswitches in the MCR.
Also, the reactor may bz tripped using the motor-generator set breaker A or
B. The reactor trip itself provides sufficient initial reactivity control.
Until a letdown path is established, RCS makeup should be limited to seal
injection. The makeup boron concentration must be greater than or equal to
the RWST boron concentration. This will ensure subcriticality during
cooldown to 200°F and an RHR letdown path is established for long term
reactivity control per key 48 (reference SOI 26.3),

(Operation List)

*Reactor Trip Breaker A | Must Trip
HS-RT-1 or HS-RT-2 i |

e, OR
*Reactor Trip Breaker B R 9/21 Must Trip
HS-RT-1 or HS-RT-2 l/ Al

——— _ACAND
NI-31B) Either one ! Must Operate
NI-32B) | Must Operate

The reactor can be manually shut down from the main control room, or if the
fire damages the reactor trip breakers, the reactor can be manually shut down
by de-energizing the control rod drive motor-generators. There are four paths
to trip the reactor. For each of two trains, there is a shunt trip path and
an undervoltage trip path. The shunt trip path trips the reactor by
energizing the shunt trip coil in the reactor trip switchgear through a
handswitch contact in the main control room. The undervoltage trip path trips
the reactor by de-energizing the undervoltage trip coil in the reactor trip
switchgear through a handswitch contact in the main control room. For an
undervoltage trip path to fail, a perfect short to another power source must
occur. For a shunt trip path to fail, the path must open without shorting.
It is therefore considered incredible that all four paths will fail in the
specific manner to disable each respective path, particularly in light of the
fact that the trip handswitches in the main control room each utilize all four
paths simultaneously when placed in the TRIP position, In addition, the
% reactor may be tripped locally at the reactor trip switchgear and the
motor-generator set supply breaker. Procedure FR-S,1, "ATWS", covers operator
actions that may be required in the highly unlikely event that all four paths
fail in the manual trip circuits. The reactor protection system will not be
specifically protected from fire damage. The fail-safe design of the reactor
protection system and diversity of input signals which can detect = given
event provide additional protection should an event occur before the operator
could manually insert the control rods. The input signal cables are run in ¢
conduit which makes them less susceptible to fire damage. Fires which occur
in the control building which are more threatening to the reactor protection
system are fires for which the operator will manually insert the rods quickly
to allow evacuation of the main control room,

AlO6
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APPENDIX A
*

If § or handswitches are damaged due to a fire,
the reactor may be tripped usi

Al07
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Key 29
REACTOR TRIP 4
Reactor Trip Aesctor Teip
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PER LOCFR50 APPENDIX R

Checked by/Date_#.7 bl 2710,
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APPENDIX A
KEY 30 - RHR SHUTDOWN COOLING FLOW PATH

The RHR system is required for long-term heat removal wnile bringing the plant to
cold shutdown. This key identifies the flow path needed for circulation of RCS
system. Handwheel operation of all valves required to provide the flow path is
acceptable. In addition, verification of flow rates can be done locally using
pump suction and discharge pressure and a pump curve or utilizing clow indicators.

(Operation and Spurious List)

FCV-74~1 Must open
FCV=74~2 Must open
*FCV-74-32 Must open
FCV-63-172 Must not open
Path 1
FCV=72-40, 41 Must not open
FCV-63-8 Must not open
HVC-74-36 Must operate
FCV-63-72 Must not open
FCV-63-93 Must not close
FCV-74-16 Must remain open
FCV-74-3 Must not close
FCV=-74-33 Must not close
RAPCV=74<12 Must open
FCV=74<-35 Must close
FI-63-91 (See option note above)
Path 2
FCV-72-41, =40 Must not open
FCV-63-11 Must not open
FCV-74-21 Must not close
FCV-74-28 Must remain open
FCV-63-94 Must not close
FCV-63-73 Must not open
FCV-74-35 Must rnot close
HCV=-74~37 Must operate
*XFCV=74=24 Must open
FCV-74-33 . Must close
FI-63-92 . (See option note above)

Note: Local and/or handwheel gperation of all valves acceptable. Once valves
are in proper position, the power should be removed to prevent spurious
operation, B : .

50‘" A OV T T e e e o kP T As Y
* If valve is incapable of being used to throttle bypass flow around the heat

exchangers due to fire effects, HCV-74-36 (path 1) or HCV=-74=37 (path 2)
wan be used as a throttle valve,

I -

*#* If miniflow valves are inoperable due to firg effects, the operator must
easure a flow path to the RCS via the heat exchanger bypass prior to pump

start.,

AlO9
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN Prepaved by/Date 7 A Seldund /0] 28
DURING A DESIGN BASIS FIRE

Checked by/Date 4.7 24 218,20
SQN-8QS4-0127

APPENDIX A
See pase Aloq
-

FCV-63-73 FCV-63-94 FCV-74-3§3

FCV-63-172 FCV-74-21 HCV-74-37

FCV-63-11 FCv-14-35 FCV-74-28 Rae

FCV-72-41,40 FCV-74-24 z/9)21

Hust not open Must not close Mrret—————————
FCV-TZ—AO,*“ FCV-63-93 FCV-74-3}5
FCV-63-8 FCV-74-3 FCV-74-12 Mae
FCV-63-72 FCV-74-33 FCV-74-16 2/9/88 .
FCV-63-172 FCV-74-36 ;
Must not open Hust not Close Mo Sperate AND| (Path 2)

f, See paye Al
FCV-74-1 FCV~-74-32 AND| (Path 1)
FCV-74-2 HUSE -Bpapabe |Ras
e/tt

Must Open Open sel

AND

KEY 30
L4
AllO
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Item
124

125

126

127

128

MV AALY FUR aarEs Sub L LU N

DURING A DESIGN BASIS FIRE

SQN-8Q84-0127

Component
FCV-63-93

FCV=74-16
FCV-74-28 (Path 2)

FCV=-74-3
FCV=74-21 (Path 2)

FCV-63-172
FCV=-74-33
(for train B
FCV-74<35)

FCV-563-72
FCV-63-73

APPENDIX &4
Key 30

Basis

Spurious closure of this valve during RHR cooldown
will terminate RHR flow to Loops 2 & 3. Thus, the
RHR cooldown path to loops | and 4 will be affected.

Same as item 124 heat rewoval capability from
path 1 will be terminated.
Same as item 124,
removal path
to rise,

If this were only heat
v Feactor vessel temperature would start

Failure of these valves to maintain their
required position will result in
inability to maintain RHR cocldown path,

Spurious opening of these valves must
be avoided to prevent draining the RWST to the

containment sump and to prevent potential RHR ‘pump
cavitation during plant cooldown,

J489F/ NS
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Checked by/Date £/ Ly 200000
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APPENDIX A |
SEQUOYAH NUCLEAR PLANT )
Key 31 ‘

RHR PUMPS |

» long-term heat removal, one RHR pump and cooling to the associated heat
ex. nger are required. The CCS is required to provide cooling water to the
RHR . - 1 cooler and to the RHR heat exchanger. The ERCW system is needed
to supply cooling water to the CCS heat exchanger.

Component cooling and ERCW must be provided to assure RHR cooling requirements
ar: satistied.. The same CCS and ERCW components used to achieve and maintain

hot standby may be used for RHR system cooling while taking the plant to cold

shutiown,

To ensure sufficient heat removal when using only one CCS pump for CCS header
A, the following nonessential loads must be isolated.

Non-Regenerative Letdown Heat Exchanger
Spent Fuel Pit Heat Exchanger
Gas Stripper and Boric Acid Evaporator Package

If the train B CCS header is used for RHR cooling, the condensate
demineralizer waste evaporator (CDWE) building must be isolated.

Operation List

Path 1
RHR pump A-A Must operate
*F2V-70-156 Must open
0-FCV-70-197) Either one (Note 1) Must close
0-FCV-70-198)

Path 2

RER pump B-B - Must operate
*FCV-70-153 Must open

“Handwheel operation acceptable.

All2
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SQN-8QS4-0127

APPENDIX A
SEQUOYAH NUCLEAR PLANT

KEY 31 « RHR Pumps

Unit | Nonessential Loads*wa»

*0-VLV-70-637) Either one
*0-VLV-70-661)

*0-VLV-70-587) Either one
*0-VLV=-70-574)

*0-VLV-70-636) Either one
*0-VLV=-70-601)

Unit 2 Nonessential Loads#*%

*0-VLV-70-637) Either one
*0-VLV-70-661)

*0-VLV-70-5

87) Either one

*0-VLV-70-574)

0-FCV-70-193) Eicher one (Note 1)
0-FCV-70-194)

repared by/Date 7{4 Wt/u.

Checked by/Date g /. llat 270,

Must
Must

Must
Must

Must
Must

Must
Must

Must
Must

Must
Must

be closed
be closed

be closed
be closed

be closed
be closed

be closed
be .losed

be closed
be closed

not open
not open

Note 1: 1If neither valve can be protected from spuriously opening, the
following must be accomplished:

*FCV-70-40 |

*FCV-70-11 |

*0-70-529A'
T |
*FCV-70-41

*FCV-70-1

 —— Any ONE w—

——— Any ONE ——

*0-70-5298 |

Jf
OR

*1-70-531 |

*Handwheel operation acceptavle.

Must
Must
Must

Must
Mus*
Must

Must

close
close
be closed

close
close
be closed

be closed

*x%*See discussion on need isolate nonessential loads at start of this

All3

—

Key.

3489F/JINS



EQUIPMEN: REQUIRED FOR SAFE SHUTDOWN Prepared by/Date /RLddt z/s:
OURING A DESIGN BASIS FIRE

. Checked by/Date Lo Lok 2010
. SON-S0S4-0127
APPENDIX A E
ERCW COOLING ISOLATE NON- RHR PUMP A-A RHR PUMP B-B
FOR CCS HTXs ESSENTIAL CCS AVAILABLE AVAILABLE
LOADS
N | |
CCS COOLING FOR R
RHR PUMPS AND
PHR HTX
|
YYY
AND
3
SUFFICIENT
COOLING PROVIDED \4
FOR RHR PUMPS TO
FUNCT I ON AND
KEY 21

‘ p “y 7
ONE1-51260 All4 QHENF




EQUIPMENT REQUIRED FOR SAFE SHUTDOWN Prepared byﬂ)ate??dw Z/10/2

DURING A DESIGN BASIS FIRE

SQN-SQS4-0127

Checked by/Date éz ﬂ J‘/O/r.

APPENDIX A
SEQUOYAH NUCLEAR PLANT

KEY 34

NORMAL CHARGING PATH

The normal charging path is aligned during power operation. If the normai flow control
valve (key 2), ¢CV-62-93, is not available to throttle the charging flow, then the
manual globe valves 62-526 and 62-534 can be manually controlled to throttle the flow.

Normal charging may be provided to the cold leg of loop 1 or the cold leg of loop 4,
Since either path may be in use, bhoth paths must be shown to be available at any time.

FCV-62-90
FCV-62-91

FCV-62-84

FCV-62-85 mmy
OR
FCV=62-86 swmememnme)

FCV-62-89

OR
VLV-62-526 I

VLV-62-534

(Operation and Spurious List)

Must Not Close/Remain Operable
Must Not Close/Remain Operable

Must Not Open

Must Be Operable

Must Be Operable

Must Not Close (Fails open)
Must Be Operable

Must Be Operable
Must Be Operable

AllS
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EQUIPMENT REQUIRED FOR
OURING A DESIGN BASIS FIRE

SON-S0S4-0127

SAF

E SHUTDOWN

Checked by/Date g./.& R/t

A APPENDIX A |
SEQUOYAH NUCLEAR PLANT
KEY 34
NORMAL CHARGING PATH
[ .
FCV-62-93 FCV-62-89 FCV-62-91 FCV-62-90 -
MUST BE OPERABLE MUST NOT CLOSE MUST NOT CLOSE . MUST NOT CLOSE
| S
62-526 —‘]
and
62-534 OR
AVAILABLE
g y
FCV-62-84 AND ’ . FCV-62-85( | FCV-62-26
CLOSE OPEN OPEN
Y\
OR
4
AND
Y »
KEY 34
DNE1-51860Q

All6




EQUIPMENT REQUIRED FOR SAFE SHUTDOWN Prepared by/Date fdé&.ﬂ/nls
DURING A DESIGN BASIS FIRE

Checked by/Date £/ 2/10)7%
SQN-5QS84-0127
APPENDIX A
Key 34
Item Component Basis
129 FCV-62-90 Any one valve will isolate makeup to the RCS if it
FCV-62-91 spuriously closes,
FCV-62-89
FCV-62-93
130 FCV-62-86 This is an alternate charging path which must remain

open if FCV-62-85 is closed.

131 FCV-62-84 Spurous opening of this valve would result in
diversion of portion of charging flow. Thus level
control in RCS may be affected

131a FCV-62-85 Spurious closure of this valve will isolate the
normal charging path.

* 1f FCV-62-89 should spuriously close manual bypass valve 62-538 can be used to
reestablished normal makeup to RCS.

- All7




EQJIPMENT REQUIRNED FOR SAFE SHUTDOWN Prepared by/Date 7<’a2%4../z/w/s
DURING A DESIGN BASIS FIRE

Checked by/Date_AR.Z lby R/170/9%
SQN-SQS4-0127 .

APPEND1 A
NORMAL CHARGING PATH

KEY 34
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PER LOCFR50 APPENDIX R

SQN-5QS4-0127

SEQUOYAH

K

APPENDIX A
NUCLEAR PLANT
EY 36

ACCUMULATOR ISOLATION

As the RCS depressurizes while the pla
and the cold leg accumulators must be
UHI isolation gag valves and the cold
the accumulators cannot be isolated, t
cover gas.

nt is brought

frepared by/Date ﬂdﬂu‘llf !
Checked by/Date g_’g “‘ 2710408

to cold shutdown, the UHI

{solated. This requires closure of the
leg accumulator isolation valves. 1If
hey must be depressurized by venting the

Operation List

UHI System:
87-550 Either one
87-552)
OR

FCV-87-21 ) Either one
FCV-87-22 )

AND

FCV-87-23 ) Either one
FCV-87-24 )

Note: Local Closure of all UHI valves

SIS Cold Leg Accumulators:

Must Open (depressurize tank)
Must Open (depressurize tank)

acceptable,

FCV-63-63 Accumulator No. 4 Vent
FCV-63-87 Accumulator No. 3 Vent
FCV-63-107 Accumulator No. 2 Vent
FCV-63-127 Accumulator No. 1 Vent

AND
FCV-63-65 Accumulators common vent

AN OR, =

o 2|10]88

"FCV-63-67 Accumulator No. 4 Isolation Valve
FCV-63-80 Accumulator No. 3 Isolation Valve
FCV-63-98 Accumulator No. 2 Isolation Valve
FCV-63-118 Accumulator No. 1 Isolatien Valve

NOTE: Prior to the RCS pressure dropping below

Must Close
Must Close

Must Close
Must Close

All must open to
depressurize
accumuylators

M »
Must open s¢ ﬂtol'b‘”g

All must close to
isolate accumulators

100 rRa 2/10)88

+20 psig, the cold leg

accumulators must be either isolated or vented to prevent nitrogen
intrusion into the RCS, Manual operationg of these valves is acceptable

. inside containment
(Reference SAN-3054-0149 Ro

B4S 811223 427) ’

. 'fﬁ:m

All9
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN

Prepared by/Date /27//& 7//?/
OURING A DESIGN BASIS FIRE S
' : Checked by/Oate £xe 2/70/92
SON-50S4-0127 d
APPENDIX A

——

KEY 36 ~ ACCUMULATOR- iSOLATION

ISOLATE VENT ISOLATE VENT
UHI NITROGEN SIS NITROGEN -
ACCUMULATCR FROM UHI ACCUMULATORS || FROM SIS
ACCUMULATORSl | | ACCUMULATORS
|
Yy y Y
CR OR
Y
AND
\
KEY 36

DNE1-51860Q A120



EQUIPHENT REQUIRED FOR SAFE SHUTDOWN Prepared by/Date ¢ #2120

PER 10CFR50 APPENDIX R

Checked by/Date RLC/R.. ‘l/ﬂ[ff

SQN-8SQs4-0127

APPENDIX A
SEQUOYAH NUCLEAR PLANT

KEY 37
HVAC FOR COMPUNENTS REQUIRED FOR HOT STANDBY AND COLD SHUTDOWN

This key contains the HVAC equipment required to a:hieve and maintain hot

standby, Refer to Key 40 for addi' ional component:; required to take the plant
to cold shutdown.

Reference 11.13 determined that HVAC is required for an Appendix R scenario in
the following areas.:

Hain control room air-conditioning

Diesel generator building ventilation

Turbine-driven auxiliary feedwater (TDAFW) pump room ventilation
Centrigual charging pump t'oom coolers

Residual heat removal (RHR) pump room coolers (Key 40)

480 V transformer room ventilation

Auxiliary building (AB) elevation 690' general floor air cooling (Key 370)

Reference 11.13 determined that, due to heat build-up in the following spaces
(Elevation 690' penetration rcoms, Auxiliary instrument room, and Pressurizer
heater transformer room) during the first 72 hours of an Appendix R event, the
designed cooling system or an equivalent system (i.e., temporary or general
area ventilation) may be required after 72 hours. However, per reference
11.15, it should be noted that: "The 72 hour period allows sufficient time to
restore offsite power, provide portable fans, or make repairs to HVAC
equipment for longer term room cooling., Specific repair or corrective action
procedures are not (emphasis added) required for actions beyond this period.”

Reference 11.13 also determined that the foilowing HVAC systems are not
required to support an Appendix R scenaria plant shutdown:

Steam valve vault ventilation
6.9 kV shutdown board room air-conditioning
480 V board room and battery room air-conditioning
Cable spreading room ventilation
Essential raw cooling water (ERCW) pumping station ventilation
- Containment and containment instrument room cooling
Component cooling system (CCS) and Spent fuel pit cooling (SFPC) pump
coolers
Pipe chase coolers

Al21
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MRv s s imats ALWVIAGY fUR DARE SHUTLUWN Prepared by/th-.¢7?d&‘f.../’¢/u/a
DURING A DESIGN BASIS FIRE

Checked by/Date £ 2 Lot /70100
SQN-SQS-0127

APPENDIX A
SEQUOYAH NUCLEAR PLANT

KEY 37A

HVAC Appendix R Review
Main Control Room Air Conditioning

Operation List

This set must operate or the set on the following page must operate,

A/C U A-A Must run

FCO 31A-20 Must open

FSV 31A-20 : Must

de-2nergize

*FCO 31A-176 Must modulate
*Loop 3lA-176 Must function
TCV 31A-47 & instrument loop Must function
TCV 31A-48 & instrument loop ) Must function
TCV 31A-49 & instrument loop Must function
TCV 31A-50 & instrument loop Must function
FSV 31A-22A Must energize
FSV 31A-228 Must energize
*Loop 21A-22 Must function
HS 31A-20A Must function
HS 31A-20B Must function
*Loop 31A-52 Must function
Loop 31A-136 Must function
Loop 31A~172 Must function
Leop 31A-134 Must function
Loop 31A-133 Must function
Loop 31A-132 Must function
Loop 31A-131 Must function
Loop 31A-130 Must function
Loop 31A-129 . Musy function
Leop 31A-128 Must function
Loop 31A-127 . : Must function
Loop 31A-126 Must function

*Control air required for this function.

Manudl control of these dampers can be taken to control
main control room temperature in the event control air is not available.

Al22
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T U mAssaath ALYVARED tUR SAtLE SHULDOWN Preparcd by/Date KRl i 2f1e/
DURING A DESIGN BASIS FIRE
Checked by/Date £ 70/7
SQN-8QS4-0127 ’

APPENDIX A
SEQUOYAH NUCLEAR PLANT

KEY 37A

HVAC Appendix R Review
Main Control Room Air Conditioning

Operation List

This set must operate or the set or. the preceding page must operate,

A/C U B-B Must run
FCO 31A-23 Must open
FSV 31A-23 Must de-energize
*FCO 31A-177 Must modulate
*Loop 31A-177 Must function
TCV 31A-65 & loop Must function
TCV 31A-66 & loop Must function
TCV 31a-67 & loop Must function
TCV 31A-68 & loop Must function
FSV 31A-39A Must energize
FSV 31A-39B Must energize
*Loop 31A-39 Must function
HS 31A-23A Must function
BS 31A-23B ' Must function
*Loop 31A-70 Must functicn
Loop 31A-151 Must function
Loop 31A~173 Must function
Loop 31A-149 Must function
. Loop 31A-148 Must function
Loop 31A-147 Must function
Loop 31A-146 Must function
Loop 31A-145 Must function
Loop 31A-144 Must function
Loop 31A-143 Must function
Loop 31A-142 Must function
Loop 3lA-141 .. Must function

*Control air required for this function,

Manual control of these dampers valve can be taken to control
maia control rocm temperature in the event control air is not available,

J489F/JIMS




Aage EABM CUR DAFEL SHULUUKN ‘repared by/Date 7<d Mﬁlc ’

PER 10CFRSO APPENDIX R |
Checked by/Date_&L&(_;my \

SQN-SQS4-0117

APPENDIX A
SEQUOYAH NUCLEAR PLANT
KEY 37A
HVAC Appendix R Review
Main Control Room Air Conditioning

Path 1 (ERCW Header 1A)*

O=TCV=67=197%* Must Not Close
Path 2 (ERCW Header 1B)*

0=~TCV-67=201 %= Must Not Close

*See Key 3 for ERCW cooling lineup.

**Manually operated valves

Al24
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN Jrepared by/Date /AM 42905,
PER 10CFR50 APPENDIX R

Checked by/Date /RLC/rtas 4/24[1%

SQN-SQS4-0127

APPENDIX A
SEQUOYAH NUCLEAR PLANT
KEY 37B
HVAC Appendix R Review
Aux Inst Rooms Air Conditioning
(Using Elec Board Room AHUs)

Operation List

For the Auxiliary Instrument Room, reference 11.13 determined that heat
build-up due to a loss of cooling may necessitate that the designed cooling
system (or an equivalent system) be reestablished after 72 hours from the ﬂﬁ
start of the event. Therefore, local operator action may be required.
However, reference 11.15 states that since sufficient time is available for
repairs, specific procedures (pre-planned actions) are not required,
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SN asiars ARG IREU tOR SAFE SHUTDOWN ‘repared by/Date 7AGtL. T tl10/g3
OURING A DESIGN BASIS FIRE

Checked by/Date _&Mm
SQN-SQsu-0127

APPENDIX A
SEQUOYAH NUCLEAR PLANT
HVAC Appendix R Review
KEY 37C
Diesel Generator Building Ventilation

Operation and Spurious List

Diesel GCenerator Room lA-A

FCO-30-443 Must Open

Elec. Panel/Gen. Fan Must Operate
Exhaust Fan 1 Must Operate
HS-30-447B Must Operate
HS-30-447C Must Operate
FCO-30-447 RIS Must Operate

AND

Exhaust Fan 2 Must Operate
HS-30-451C Must Operate
HS8-30-4518 Must Operate
FCO0-30-451 Must Operate

Electrical Board Room Unit 1A-1

Elec. Bd. Rm. Ex. Fan Must Operate
FCO-30-459 Must Open

HS-30-459C Must Operate
HS-30-4598 Must Operate

The following instruments should not spuriously operate

TS-30-451B) A spurious low temperature signal would shut down the diesel
TS-30-447B) room fans.

For both the electrical board room and diesel generator room, a spurious €O,
initiation signal should not occur. This would shut down the fans.

FCOs are motor operated.
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DURING A DESIGN BASIS FIRE
Checked by/Da:e £ Lind 2/00/2¢

SQN-SQS4-0127

APPENDIX A
SEQUOYAH NUCLEAR PLANT
HVAC Appendix R Review
KEY 37C
Diesel Cenerator Building Ventilation

Operation and Spurious List

Diesel Cenerator Room 2A-A

FCO-30-444 Must Open

Elec. Panel/Gen. Fan Must Operate
Exhaust Fan 1 Must Operate
HS-30-448B Must Operate
HS-30-448C Must Operate
FCO-30-448 \ Must Operate

R e AND

Exhaust Fan 2 Must Operate
HS-30-4528B Must Operat.
HS-30-452C Must Operate
FCO-30-452 Must Operate

Electrical Board Room Unit 2A-A

Elec. Bd. Rm. Ex. Fan Must Operate
FC0-30-460 Must Open

HS-30-460B Must Operate
HS-30-460C Must Operste

The following instruments should not spuriously operate

TS~30-448B) A spurious low temperature signal would shut down the
TS-30-452B) diesel room fans.

For both the electrical board room and diesel generator room, a spurious €O,
initiation signal should not occur. This would shut down the fans.

FCOs are motor operated.
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LNVAIEIENL ARQUIRED FOR SAFE SHUIDUWN <o Prepared by/Date R Clliant 2 10/
DURING A DESICN BASIS FIRE

Chiecked by/Date_A#.7 Cladk 2/10/97

SQN-SQS4-0127

APPENDIX A
SEQUOYAH NUCLEAR PLANT
HVAC Appendix R Review
KEY 37¢C
Diesel Generator Building Ventilation

Operation and Spurious List
Diesel Generator Room 1B-B

FCO-30-445 Open
Elec. Panel/Gen. Fan Operate
——
Exhaust Fan 1 Operate
HS-30-4498B Operate
HS-30-449C Operate
FCO-30-449__ | Operate
i
Exhaust Fan 2 Operate
HS-30-453B Operate
HS-30-453C Operate
FCO-30-453 ' Operate

Electrical Board Room Unit 1B-B

Elec. Bd. Rm. Ex. Fan Operate

FCO-30-46* Open

HS-30-461B Operate

HS-30-461C Operate
The following instruments shculd not spuriouslv operate

TS-30-453B) A spurious low temperature would shut down the diesel
TS-30-449B) room fans.

For both the electrical board room and diesel generator room, a spurious COj
initiation signal should not occur. This would shut down the fans.

FCOs are motor operated.
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DURING A DESIGN BASIS FIRE
Checked by/Date ./, Clas Pz
SQN-SQS4-0127

APPENDIX A
SEQUOYAH NUCLEAR PLANT
HYAC Appendix R Review
KEY 37¢C
Diesel Ger:rator Building Ventilation

Operation and Spurious List
Diesel Cenerator Room 2B-B

FCO-30-446 Must Open

Elec. Panel/Gen. Fan Must Operate
Exhaust Fan 1 Must Operate
HS~30-450B Must Operate
HS-30-450C *—] Must Operate
FCO0-30-450 , Must Operate

—11 AND
Exhaust Fan 2 l Must Operate
HS-30-454B Must Operate
HS-30-454C ' Must Operates
FCO-30-454 ‘ Must Operate
Electrical Board Room Unit 2B-B

Elec. Bd. Rm. Ex. Fan Must Operate
FCO-30-462 Must Open

HS-30-462B Must Operate
H8-30-462C Must Operate

The following instruments should not spuriously operate

TS-30-450") A spurious low temperature signal would shut down the
TS-30-454B) diesel room fans.

For both the electrical board room and diesel generator room, a spurious CO,
initiation signal should not ocecur. This would shut down the fans.

FCOs are motor operated.

References: 47W866-9 (RS)
47W611-30-7 (R7)
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SQN-8QS4-0127
APPENDIX A
SEQUOYAH NUCLEAR PLANT
HVAC Appendix R Review
KEY 37D
Steam Valve Vault Ventilation System
KEY 37D

Operation of the main steam valve vault ventilation system is not required
during the Appendix R scenario. This was a joint decision between vain
Kitchell, John Platfoot, Bobby Williams, and Emerson Rudacille made on
August 10, 1984, The decision was reached after it was pointed out that (1)
the ventilation system is not safety related, and (2) components located in
the steam valve vault required for shutdown are qualified for a main steam
line break environment, a more severe criteria than loss of ventilation.
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Checked by/Date ﬁz &4 R/L0/2
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APPENDIX A
SEQUOYAH NUCLEAR PLANT
KEY 37E

Shutdown Board Room Air Conditioning
Elevation 734
Equipment Needed for Plant Shutdown Following a Fire

Per reference 11,13, cooling is not required for this area.
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ENUIFMENT REQUIRED FOR SAFE SHUTDOWN Prepared by/Date QL L 2/is/s
DURING A DESIGN BASIS FIRE

Checked by/Da'.ew:
SQN-8QS4-0127 .

APPENDIX A
SEQUOYAH NUCLEAR PLANT
KEY 37F
480V Board Rooms and Battery Rooms Air Conditioning
El 749

Per reference 11.13, cooling is not required for either the 480V Board Rooms
lA, 2A, 1B, 2B, nor for Battery Rooms I, II, IIl and IV.

Note local operator action is required to validate assumptions made in
reference 11.13 (see Appendix B of this document).
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APPENDIX A
SEQUOYAH NUCLEAR PLANT
KEY 37¢

LOCFR Appendix R HVAC Review
Cable Spreading Room

A requirement for the use of ventilation for plant shutdown is not foreseen
for the cable spreading room as reviewed according to Appendix R guidelines.
However, the following points are worth mentioning:

l.  The spreading room supply and exhaust fans are not safety-related and are
not required for shutdown, even during LOCA or HELB conditions. They are
powered from 480V reactor vent boards lA-A and 1B-B (drawing
45W760-31-7). Those boards are load shed in the event of an accident,
(The board can, however, be loaded on the diesels later if desired.)

2. The cooling load in the spreading room is approximately 127,000 Btu/hr, a
large portion being lights.

3. There is no vital heat-sensitive equipment or instrumentation located in
the spreading room. It is expected that it could get fairly warm in the
spreading room with no adverse affects.

4. If plant personnel decide to ventilate the spreading room after a fire,
it could be accomplished in several different ways, If the supply fan
and one exhaust fan are available these could be used, provided in-line
dampers are opened either remotely or manually., Secondly, if the single
supply fan isn't available, it's possible to ventilate the room with one
exhaust fan (if usable) and by opening the door into the stairwell at the
opposite end of the room. Of course, portable fans could also be used.

5. To minimize heat buildup in the room during nonventilation periods, the
lights, which produce a significant amcunt of heat, could be turned off.

The fans are not required for shutdown, although there are several
methods available to ventilate the spreading room, if desired.
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN Prepaved by/Date DA ¢#25-£.
PER 10CFRSO APPENDIX R

Checked by/Date  RULCna '//u/u’

SQN-8QS4-0127

APPENDIX A
SEQUOYAH NUCLEAR PLANT
KEY 374
PRESSURIZER HEATER TRANSFORMER ROOH (EL 759)
10CFRSO APPENDIX R REVIEW

The pressurizer heaters are not required for safe shutdown - see key 28,
However, because other essential equipment (see reference 11.17) required for
safe shutdown is located in the Pressurizer Heater Transformer Room, reference
11.13 determined that heat build-up due to loss of cooling may necessitate
that the designed cooling system (or an equivalent gystem) be re-established
after 72 hours from the start of the event. (Zﬁ

Therefore, local operator action may be required. However, reference 11.15
states since sufticient time is available for repairs, specific procedures
(pre-planned actions) are not required.
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APPENDIX A
SEQUOYAH NUCLEAR PLANT
KEY 371

ERCW Fumping Station
Drawing Ref: 37W900- 3R6, -4R3

Per reference 11.13, cooling is not required for this area.

Alls

ILBIF/ NS




EQUIPMENT REOUIRED FOR SAFE SHUTDOWN Prepaved by/Date AW w1 .09,
PER 10CFRSO APPENDIX R

Checked by/Date ’?LCngzlj"/L
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APPENDIX A
SEQUOYAH NUCLEAR PLANT
KEY 37J
Appendix R Review
Containment Cooling System

A temperature profile for lower containment has been developed assuming no
containment cooling is available and assuming RCS blowdown (from the PORV's
or RVHV's) to the PRT (reference 11.18). The mass and energy released to
containment following blowout of the PRT rupture disks will produce an
environment more severe than has been previously analyzed (excluding a MELB).

MF. and EEB have provided documentation (references 11.15 and 11.19) that all
Appendix R equipment inside containment is qualified or fails in the position
required for safe shutdown. Additionally, this documentation substantiated
that several components were not "qualified" for the temperature excursion.
For example, TM-68-1C, -24C, -43C, and -65C are not required except for fires
inside the Control Building which require evacuation to the auxiliary control
room; FSV-68-303 is not required for Appendix R.

In summary, containment cooling is not required for Appendix R.
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 10CFRSO APPENDIX R

APPENDIX A
SEQUOYAH NUCLEAR PLANT
KEY 37K
480V TRANSFORMER ROOM VENTILATION
EL 749 AuX BLDG

Reference 11.13 has Jetermined, if ventilation is lost to one of the
transformer rooms (Jdue to a fire outside of the room) temporary ventilation at
a rate of 5000 cfm of outside air must be supplied to that room, This measure
must be taken within 5 hours (for rooms 1A and 2B) and within 10 hours {(for
rooms 1B and 2A) fron the st>:t of the event. Additionally, the common board
transformers in rooms 1A and ¢B must be load shed at one-half hour into the
event

Note local operator action is needed to validate assumptions made in
Reference 11.13 (see Appendix B8 of this document).
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APPENDIX A
SEQUOYAH NUCLEAR PLANT
KEY 37L

APPENDIX R REVIEW
CONTAINMENT INSTRUMENT ROOM
COOLING SYSTEM

Per reference 11,13, cooling is 7ot required for this area.
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN Prepared by/Date /AN #.29-89
PER 10CFRSO APPENDIX R
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APPENDIX A
SEQUOYAH NUCLEAR PLANT
KEY 37M
PENETRATION ROOM COOLERS

Fot the Elevation 690° Penetration Room, reference 11.13 determined that heat
build-up due to a less of cooling may necessitate that the designed cooling

-ystem (or an equivalent system) be re-established 72 hours from the start of Qﬂ
the event.

Therefore, local operator actions may be required. However, Reference 11.:15
States since sufficient time is available for repairs, specific procedures
(pre-planned actions) are not requj-ed.
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APPENDIX A
KEY 37N
TURBINE DRIVEN AUXILIARY FEEDWATER PUMP ROOM (TDAFWP)
UNIT 1, EL 669

Operation List

Must Operate
Must Operate
Must Operate

HS-30-214
TS-30-214

DC Powered TDAFW Pump Room Exhaust Fan
I-
T

Note: 1. The DC powered fan is connected to the vital batteries and is
connected to the same power source to which the TDAFW pump controls

are connected. The DC.fan will start upon pump start or upon high
rcom tempeirature.

. There is an AC powered fan available for cooling., However, this fan
cannot be loaded onto the diesels.

3. There are no items considered for spurious operation of the
ventilation cooling for this space.

References: 4L7W866-2 R29
47W611-30-6 R14
47W610-30-6 Rl4
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APPENDIX A
SEQUOYAH NUCLEAR PLANT
KEY 37N

TURBINE DRIVEN AUXILIARY FEEDWATER PUMP ROOM (TDAFWP)
UNIT 2, EL 669

Operation List

DC Powered TDAFW Pump Room Exhaust Fan Must Operate
2-HS-30-214 Must Operate
2-TS-30-214 Must Operate

Note: 1. The DC powered fan is connected to the vital batteries and is
connected to the same power source to which the TDAFW pump controls
are connected. The DC fan will start upen pump start or upon high
room temperature.

2. There is an AC powered fan available for cooling. ~ever, this fan
cannot be loaded onto the diesels.

3. There are no items considered for spurious operation of the
ventilation cooling for this space.

References: 47WB66-11 R19
47W611-30-6 Rl4
47W610-30-6 R14

Al42
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN
PER 10CFRS0O APPENDIX R

SQN-8QS4-0127

APPENDIX A

SEQUOYAH NUCLEAR PLANT

KEY 37 O

BORIC ACID TRANSFER PUMPS & AFW
PUMPS COOLERS AND CCS & AFW PUMP COOLERS

2

<

N

Iy

.2 .

= Reference 11.13 determined that only one of the four auxiliary building
’E elevation 690' general floor area coolers (CCS & AFW pump space coolers and

the AFW & Boric Acid Transfer pump space coolers) are required to operate for

g an Appendix R event.

? This analysis is based upon one train of pumps (AFW & CCS) not heing used
Q after one-half hour into the event. That is, the analysis assumes only one

Arqﬁpnd two CCS pumps are running one-half hour after losing the HVAC

equipment,

Note local operator action is needed to validate assumptions made in
Reference 11.13 (see Appendix B of this document).

CTS/AFW pump space cooler 1A-A
*1-FCV-67-162

CCS/AFW pump space cooler 1B-B one out

*1-FCV-67-1CA4 of four
 space

BA/AFW pump space cooler 2A-A coolers

*2-FCV-67-217

BA/AFW pump space cooler 2B-B
*2-FCV-67-219 PSSR

*Manual operation is acceptable

Al43

Prepared by/Date DN ~#-82

Checked by/Date__RLC/rac Y]29/3

Must Operate

Must Operate

Must Operate

Must Operate
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN Prepared by/Date_ [P Y-u-¢8 |
PER 10CFRSO APPENDIX R ‘

Checked by/Date_ RLC /eas ¥ 29 /8% :
SQN-SQS4-0127

APPENDIX A
SEQUOYAH NUCLEAR PLANT
KEY 37 p
CCS AND SPENT FUEL PUMP SPACE COOLERS (EL 714')

9

Reference 11.13 determined that cooling is not required for this

are. based
upon operator actions described in Appendix B,

Ald44
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LRVANLU Tun oArE DI

SR P A pnseh & HU LLUWN ‘repared by/Date ﬁdwt /o,
DURING A DESICN BASIS FIRE

Checked by/Date !{ @4 210/ ‘
SQN-SQS4-0127
APPENDIX A |
SEQUOYAH NUCLEAR PLANT
KEY 37R

CHARGING PUMP COOLERS (EL 669)

Charging pump room cooling is included in Key 1.

Al4S
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v Ab L NEBNYVLIREU TUR SAEE SHUTDOWN Prepared by/DateZE&ZéEtZﬁ—fgém,

DURING A DESIGN BASIS FIRE

Checked by/Date £ 1 Lll 2/m
SQN-SQS4-0127

APPENDIX A
SEQUOYAH NUCLEAR PLANT
KEY 378

AIR SUPPLY FOR HVAC

The components required for suppling control air to the HVAC equipment are
listed in Key 13. Control Air Supply, Path 1, is required for all train A
air-operated equipment unless manual control is available. Control Air

Supply, Path 2, is required for all train B air-operated equipment unless
manual control is available.

3489F/JIMS




CNVAFNIENL REQULIKED FOR SAFE SHUTDOWN Prepared by/Date 7€%1&;{2{_,f2/9o

DURING A DESIGN BASIS FIRE
Checked by/Date_&/._@_( 18z,

SQN-SQs4-0127

APPENDIX A
SEQUOYAH NUCLEAR PLANT
KEY 40

RHR PUMP COOLERS (EL 653)

When taking the plant from hot standby to cold shutdown, the only additional
HVAC function required is RHR pump room cooling. This is supplied by the RHR
pump room cooler with cooling water from the ERCW system,

Operation List

RHR Pump 1A Cooling

RHR cooler fan 1A-A Must Operate
*Instrument loop 1-TS-30-175 Must Operate
**]1-FCV-67-188 Must Open
RER Pump 1B Cooling

RHR cooler fan 1B-B Must Operate
*Instrument loop 1-TS-30-176 : Must Operate
**]-FCV-67-190 Must Open
RHR Pump 2A Cooling

RER cooler fan 2A-A Must Operate
*Instrument loop 2-TS-30-175 Must Operate
**2-FCV-67-188 Must Open
RER Pump 2B Cooling

RHR cooler fan 2B-B Must Operate
*lastrument loop 2-TS-30-176 Must Operate
**2-FCV-67-190 Must Open

*Fan motor control loop s
**A design change has been made under ECN-L6258 to remove air from this valve.
Valve has been failed in the open position.

Al4y
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EQUAFMENT REQUIRED FOR SAFE SHUTDOWN Prepared by/Date Kt LoddeFe/so/s i
DURING A DESICN BASIS FIRE

Checked by/Date £/ %.4 2/ /085
SQN-SQS4-0127 .

APPENDIX A
SEQUOYAH NUCLEAR PLANT

KEY 41 3
}

Key 41: Operator Integrity
Communications capability: see reference 11.14.

Lighting: see reference 11.8 and 11.14. (This establishes the
requirements to implement 1OCFRS0 Appendix R, III.J.)

Access Control: Security systems and other door locking devices
must.not operate or fail to operate in a fashion that would prevent

access by fire brigade or operators. Reference calculatiou
EEB 841010 912,

Al48
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN Prepared by/oamM

PER 10CFRS0O APPENDIX: R

Checked by/Date_RLC/ae 4/29/5¢

SQN-SQS4-0127
APPENDIX A
KEY 48

RCS LETDOWN CAPABILITY

Reactor coolant system (RCS) makeup and letdown paths are used to control
inventory by varying charging and letdown flow respectively. The components
required for RCS makeup are defined in Keys 1, 2, 4, 5, 6, and 34. Along with
inventory control, the makeup/letdown paths are also used to provide long term
reactivity control by boration.

The availability of one of three paths (i.e., normal, excess, or alternate
letdown) will also provide an alternative means of depressurizing the RCS (see

Key 28 and Appendix B).

Excess Alternate
Letdown Letdown

Normal
Letdown

'\

k 1]
CS Letdo

\ R wn )
\ /
¥4

i

Al49K nan
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EQUIPMENT KEQULIKED FUKR SAFE SHUTDOWN

Prepa ed by/Date [HW¥ &-4.08

PER 10CFRS0 APPENDIX. R

1)

| SQN-5QS4-0127

Checked by/Date_RLC/ra. 4/29/%8

APPENDIX A
KEY 48
RCS LETDOWN CAPABILITY

Normal Letdown

During the first 72 hours following an Appendix R fire, the operator can

control RCS inventory, boration, and pressure by using the flow path

defined by the fo)lowing equipment:

FCV-62-69 Open

FCV-62-70 Open

FCV-62-72 ) Must operate

FCV-62-73 ) Any one Must operate

FCV-62-74 ) Must operate

Normal Charging Must be

(Key 1,2,4,5 & 34) available

*FCV-62-77 ) Close

VLV-62-723 ) Either one Close

RV-62-662 Must operate

The above flow path can be used to control RCS pressure from 2235 psig to

600 psig. To depressurize the RCS from 600 psig to the RHR cut-in point

(380 psig), two methods are available:

Method 1

The RCS will depressurize from 600 psig to the RHR cut-in point due to

cooldown caused by ambient heat losses and decreasing core decay heat,

This method requires that all RCS make-up including RCP seal injection be

terminated (i.e., securing the charging pump). However, this approach

requires the thermal barrier heat exchangers and all supporting equipment
be available to protect the RCP seals. RCS letdown through the RCP seals
to the PRT will enhance depressurization by draining the pressurizer.

The flow path utilizing this option is defined by the following equipment:
HFCV-62-61 ) Close
KFCV-62-63 ) OR Close

VLV-62-715 ) Clcse

RV-62-636 Operate

Thermal Barrier Heat Exchanger Must be

(Key 9) - available
B

Manval operation is acceptable.
Al50
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN Prepared by/Date DAK 4-[%&
PER 10CFRS0 APPENDIX .R
Checked by/Date_ /RLC/ma. 4/29/t ¥

 SQN-SQS4-0127
APPENDIX A

KEY 48
RCS LETDOWN CAPABILITY

Method 11
The RCS can also be depressurized from 600 psig to the RHR cut-in point

(using the pressurizer filling and draining process) by using the flow
path defined by the following equipment:

FCV-62-69 Open

FCV-62-70 Open

FCV-62-72 ) Must Operate

FCV-62-73 ) Any One Must Operate

FCV-62-74 ) Must Operate

Normal Charging Must be

(Key 1, 2, 4, 5, & 34) available
*FCV-62-177 Open

|
PCV-62-81 Must Operate
OR ﬂq

VLV-62-672 Must Operate
*LCV-62-118 Open

CCS to Letdown HX Must be

(Either CCSAA or B &*%CV—70—192) available

[

2) Excess Letdown
If normal letdown is not available, the operator can elect to use the
excess letdown path as defined by the following equipment:

pebned T

FCV-62-54 . " Opan
FCV-62-55 Open
FCV-62-56 Open
FCV-62-59 i Open
*FCV-62-61 Open
XFCV-62-63 Open

CCS to Excess Letdown HX Must be
(cCS Pump A or B,T¥CV-70-85, &%Fcv-70-143) available
CCS to Seal Water HX Must be
(CCS Pump A or B) available

* Manual operation is acceptable.

A 1504
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SAN-s&S4-129

E%\J"PMCI\*’ (\De ’.Jirc.(l 'Fo( prepqred b /Dan DAk 4-u-to
Safe Shutdown per 10CFRSO Chacked b,J/ Date RLGme 'l
APPC"S&I‘& R ;
Appenéax A
Kea 48

RCS Letdown Capabilﬂa‘

l) __E_XCC-'*S LCH%’S (Confmue.cl)

|
Method TIZ:
FCV’&:’S“}' Opc’\
FCV-62- 55 Ooen 1
Fev-62-56 Cpen ‘
FCV-L 2- 59 C pen ‘
|
¥FCV-62-6 | Close
* FC—V-’G&-"(&B Af\& of\a C(OSC
C FCV-Ga-115 Close
|
RV-¢2- 636 PRGN S L L T 1
CLS ‘éO EKC€5S (—e{'do““\ quf bg A\/a}lab‘c

HC&+ Elc'nanac,r ‘

(CCs Pump A er G)FCV—_’O”ﬁS:‘ !

ch—'zo—mi‘) }
X Manval operation is acceptable .

A 150k
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN Prepaced by/Date [\ Y23
PER 10CFRSO APPENDIX R
Checked by/Date R Cixas 4/24/%2

SQN-5QS84-0127
APPENDIX A
KEY 48 (Continued)

RCS LETDOWN CAPAZILITY

3) Alternate Letdown

In the event the normal and excess letdown paths are not available, the
following path can be used to control RCS pressure and/or inventory by
filling and draining the pressurizer. |
|
|

FCV-68-394 r ¥ Must open i
AND
FCV-68-396 ] l Must operate
OR |
FCV-68-397 _____________J Must operate
OR
FCV-68-395 *] [ Must open R1
FCV-68-396 | AND Must operate
OR oo
FCV-68-397___ Must operate
OR

PCV-68-3404A | Must operate

FCV-68-332 ,________.J , Must open

PCV-68-334~ [ Must operate
FCV-68- 333____._J Must open

Al51
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SGN-SGS4-121

Prepared by/Date
Reviewdd by/Date

£x

L N5
QLC/GQ, y/2a/e%
. L.,

NORMAL LETDOWN i
(RCS Pressure 2 600 psig)
- p 1
FCV=62-77 RV-62-662 FCV-62=77 PCV-62-31 " CCS” to |
OR LCV-62-118 OR Letdown
VLV=62-723 OPEN VLV-62-672 HX
CLOSE OPEN l
f L f
Y
FCV-62-69 FCV=62-72 Normal Chg .
FCV-62-70 OR Key 1:2,4 27
OPEN FCV-62~73 S & 34 |
OR i
FCV-62-74
L_ __OPEN
1
(RCS Pressure < 600 psig) :
FCV-62-61 Thermal RV=-62-636
OR Barrier
FCV-62-63 HX (Key 9)
. OR 3
VLV=-62-715
CLOSE
- ‘ |
i . §
Als2
NORMAL
LETDOWN




SQN-5Gs4-127

X

Prepared by/Date AN Fon
Reviewed b,/Date LG /01"

EXCESS LETDOWN

E9

paces B e

[FCV-62-54 [ FCV-62-61 " CEE ea [7¢Cs to
FCV=62-55 FCV-62-63 Seal Water L.etdown
FCV~62-56 HX HX
FCV--62--59
OPLY OPEN
e e F
R 1
1
fees +o (eCU—67. £ ° TIT
‘ FCV~52 6. RV-62-636
Wx OR
b FCV-62-63
OR
VLV--62-715
CQQ§E Excess
Letdown
FCV~68-394 f?EV~68-396 FCV-68-395 FCV-68=196
OR OR
FCV-68-397 FCV-68-397
L | L |
11

PCV-68-340A PCV-68-334
FCV-68--332 FCV-68-333
L |

Alternatc
Letdown

Als3
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LWULERENG XEQUIRED FOR SAFE SHUTOOWN Prepared by/Date Ra[wl/“’/’d
PER 10CFRSO APPENDIX R

Checked by/Date A 2/ 7
SQN~5QS54-0127
APPENOIX B
OPERATOR ACTIONS
Key —Component Area of Action Comment
1 (path | Cent chg. pump AcAe e —Contro} room-~Assure pump running. I[f not running start
Unit 1) pump. If pump fails to start, then use

bypass for auxiliary o1 pump.

! (path 2)  Cent chg. pump B-B~=~==Control room=--Assure sump running. [f not ruaning start
Unit 1) pump. If pump fails to start, then use
bypass for auxiliary 011 pumo.

2 VLV-62-534j———-—-°lant 71 1f seal injection or the normal charging path is
VLV-62-533 used for RCS makeup, one of these valves® must be
OR. open. If valve 534 is opened, valve 533 must be
vw-sz-sze-J—-—-—-—-—mnz closed. If valve 526 15 opened, valve 527 must
VLV-62-527 be closed.
0R
FCV=62-93* Jm = = = — _Control room |

Instrumant LoOpPS= == = = —=Control room=<In the event of fire, the pressurizer level

68-320, -325, -339 indication should be closely monitored.

3 ERCW o v v o o 4w PUMDiNge = = ~Manually clean travel ing screens per $01-67.1
header 1A Station Verity flow usma local diuhnro‘ pressvre and pump curve
and 2A

3 ERCW eSS sssse==Pumping — === Manyally clean traveling s:reens per SOI-67.1
header 18 Station Verify flow us&aa local dischaux pressvre and pump Curve
and 28

4 LCV=-62-132 == =Plant or- — — ~One must be closed to ensure flow from the RWST,

0OR Control room Handwheel operation acceptable. Note, however, that

LCV-62-133 neither of these may be closed until key 5 has been

established. In the event of a fire in 4an area that
will effect these valves or associated circuitry, the
operator should remove power from both valves (by
opening breakers at the MOV board) or switch over to
the RWST,

L1262-129 = = = = = = = . Contro] roome=In the event of a fire, the VCT level indication
should be closely monitored. [f the indication does
not function properly (i.e.. if 0% or 100% level is
indicated, or erratic level indication cccurs) the
operator should promptly switch over to the RWST or
promptly stop the operating CCP until switchover is
achieved. Reactor should be tripped. e

The VCT must also be isolated in the longer term by
closing 1ts outlet valves or depressurizing the VCT
within 24 hours.

L o 2 — - . 2 v . - — -

3445F/)MS
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SNVAETIENE SLQUIRED rOR SARL SrUTOOWN Prepared by/Date ZeCZ Z;‘éavnb/&ZhD/"
PER 10CFRSO AFPENDIX R
Checked by/Date I.Z. & 2/ 1047P

APPENDIX 8
OPERATOR ACTIONS

SQN-5Q54-0127

_Key Lomponent Area of Action Comment
5 (path ! LCV=62-1357] |oem == —~—Plant or = ==0pen for CCP suction from RWST. Mandwhee! operation
gpgcific) control room acceptable. In ths event of a fire in an area that
will affect these valves or associated circuitry, the
operdator should remove power from the valve in the
flowpath being used (by opening breakers at the MOV
board) to prevent spurious closure.

OR

LCV=-62-136_]

LCV-62-132 | = =Plant or- —~-Close to isolate VCT. Handwheel operation acceptable.
OR control room Handwheel must be used to close these if power has
LCV-62-13§J been removed from them (see onerator actions for
—_— Key 4),

LCV-62-135 = =Plant or = ——==0pen for CCP suction from RWST. Handwheel operation
OR Control room acceptable. :
LCV=62-1 36J

FSV-62-125% ~==Control room==0Open to depressurize VCT.
PCY-62-126 = =Plant
PCV-17-89 _J_] - —=Plant

QR e

VLV-62-689 = Plant

VLV-62-692]'-—-——-—Phnt--—-—Close to isolate nitrogen and hydrogen supply

VLV-62-693 Plant headers, respectively,

If LCV~62-132 or =133 are not closed or if the VCT is greater than 17.03 psig in 24 hours,
15.91 psig in 36 hours, or 12.56 psig in 72 hours, then the RMR system must be available, the
RCS temperature below 200°F, ang the CCP_stopped.

5 (path 2 FCV-63-6 L—-—————Nant OF = = «0pen for alternate CCP suction from RWST. Handwheel
specifi() OR control room operation acceptable. Once open, the operator should
. remove power from each of the valves in the flowpath
to prevent spurious ¢losure,
FCV=63-7
FCV-63-47
FCV-63-5 _|

LCV-62-132-}—---—-—Plant of —~=Close to isolate VCT. Handwhee! operation
OR Control room dcceptable. Handwheel myst be used to close
ch’62"3§d these 1f power has been removad from them. (See
operator actions for Key d)
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SWVATOUE ALWUIKED FOR SAFE SHUTOOWN
PER 10CFRSQ APPENDIX R

Prepared by/Date 75Q W&/’O/ll

Checked by/Oa!e—&j-_&LL-?/o/"

SQN-5054-0127
APPENDIX 8
OPERATOR ACTIONS
Key Companent Area of Actign Comment
S (both Containment spra?}--——(ontrol room|—If spurious Phase B isolation signal is generated,
paths) Pump A-A stop CS pump or close valve.
OR
FCv-72-39 Control rooﬂ
Containment Sprayfs =« —Control room|=—1If spurious Phase B8 isolation signal is generated,
Pump B8-8 stoo CS pump or close valve.
OR
FCV=72-2 Control roo_uJ
RHR Pump A== e = Control room —Stop pump if it spuriously starts,
rcv-74-12.....-.__-...-Control room — Verify open if RHR pump A~A sp  ously starts.
FOV=74-2d = m o m = = — Control room — Verify open if RMR pump B-8 spuriously starts,
FCV=63e] = e = e = = =Control room — Close to prevent RWST water backflow into the
sump if FCV-63-72 and FCV-63-73 cannot be
protected from spuriously opening. If this
occurs, FCV-63-72 and FCV-63-73 must be
manually closed before cooldown.
RHR Pump BB = w = — — —Control room — Stop pump if it spuriousiy starts,
6 FCV=63-25 b e e e e e —Cont rol room |~Open one of these valves to provide ECCS charging
OR path (through BIT) to the reactor vessel.
FCV=63-2 Control roon_l
FCV=63-39 |+ = = m e e Control roon--Open one of these valves to provide ECCS charging
OR path (through BIT) to the reactor vessel.
FCV-63-4 Control room]
FCV=63-4] |m com e e Control roon--c.l.ose any one to prevent diverting flow from charging
ORr Path and back to the Boric Acid Tanks.
FCV-63-42 Control room
OR -
VLV-63-574 Plant
FOVafladfm mm e e e Plgnt = = = = =~Throttle any as required to maintain RCS pressurizer
FCV=-63-26 level.
FCV-63-39
FCV-63-40
3445F /M5

84



L SNMEC R ALYULRLY PUR SAFE U T O0WN

Prepared by/Date 7Ka W‘lﬁohl

PER 1OCFRSO APPEMDIX R

Checked by/Oate.ﬁMf’

SQN=SQS4-0127
APPENDIX B
OPERATOR ACTIONS
Key Companent Area of Action Comment
7 FCV=62-69 l--—--——-—Control room| [~Close either to 1solate lTetdown flow as required.
OR
FCV-62-70 Control room)
OR
FCV-62-72 Control room]|=Close whichever valve(s) is open to isolate letdown
FCV=62-73 Control room|| flow as required,
FCV-62-74 | Control rooé_‘
1&2-FSV-68—394~--———IZSV vital===Ty preclude spurious opening of these valves pull
182-FSV~68-335 Battery fuses as identified in AOI-27A, Rev 6, page 3 of 9
182-F SV-68-396 Board I, -
182-FS5V-68-397 Panel 4

fCV-62-54————-———Control room|=Close any one (1f all open) to isolate letdown path.

8
0R
FCV=62-55 Control room
0R
FCV-62-56 Control room
9 1=FCV=70-133 == =Control room=«A spurious Phase B containment 1solation signal will
1=FCV=70-134] Lait 1 Control room ¢lose these valves. They myst be reopened for
1=FCv-70-87 Centrol room cooling water to thermal barrier.
I-FCV-70-90_, Control room o
2-FCV=70-133 | = = = — —Control roome=A4A spurious Phase B containment isolacion signal will
2-FCV=70-134| uUnit 2 Control room <close these valves. They must be reopened for
2-FCV=70-87 Control room cooling water to thermal barrier,
2-FCV=20-%0 Control room
1=VLV=T70=5454 |== == am e P 31t --——-.".u.st be clo.sed if 1=FCV=70-15%6 spuriously opens.
0R
1=VLV=-70-546A Plant
2oVLV=70-5454 | = e e D130t == o e = Mygt b closed if 2-FCV-70-156 spuriously opens.
0R
2-YLV=70-546A Plant
34457 /M8
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SwMAT O KRYULRERY PUR ARt SHUTDOWN
PER 10CFRS0 APPENDIX R

reparea by/lute ‘ﬁa. W&//o/u
Checked by/Oate__ﬁ_’.__&wrt

SQN-5QS4-0127
APPENDIX B
OPERATOR ACTIONS
Key —Component Area of Action __Comment
9 0-FCV-67-I97--—--—Control room |—Must be closed to isolate spent fue) pool heat
OR exchangers if both CCS pumps 1A-A and 18-8 are not
0-FCV-67-198 Control room| available.
OoR
1-70-531 Plant
R __
0-FCV=70-40 [= = = — — < Cantral rram
0-FCV=70-11 Control room
0-70-529A Plant
0-FCV=70-41 Control room
0-FCV=70-1 Control room

0-70-5298__J= = —= — — —p)ant

0"CV'7°.AF- —— — -——Conlrol room

0-FCV=70-1" Control room

————ed

—Must be closed if both 0-FCV=70-193 and 0~FCY=70-194
open and both (CS pumps 2A-A and 28-8 are not

0-70-529A Plant available, MWW
0-FCV-70-41 Control room| cmid@ese Rasy oo
0-FCV=70~1 Control room 2/
0-70-5298_J Plant
or
1-70-531 Plant
10 N/A N/A Ko operator action required,
1" AFW pump AcA = — — — — Control room-~Verify one pump running and flowpath available, [f
OR manuval control is chosen for $G level, on/off
AFW pump B-8 operation of the pump is required, or manual
: throttling of the level control valves listed in the
7perator actions list for Key 12. Refer to S0r-3.2,
R20 for manual throttling of valves to control SG
Tevel using the AFW system.
12 Manual valve 3-828 == —P1an¢ s ====If path | automatic level control is used for SG
I Tevel control, throttle one of these valves,
OR

Manual valve 3-816 Plant

3445F/)Ms
86

or cycle the AfW pump on/otf to maintain level,
(See operator actions list for Key 11,)
Refer to S01-3.2, R30, Section 02, for manual
throttling of valves to control SG level using the
AfW system.
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" LWVAPMENT EQUIRED FOR SAFE SHUTOOWN Prepared by/Date /KA ZMt/fo/u

PER 10CFRSO APPENODIX R
Checked by/Date fz. &_J, 2//0/59

APPENDIX B
OPERATOR ACTIONS

Key _Component Area of Actign __Comment

SQN-5Q54-0127

12 (Cont.)

Manual valve 3-827 ===Plant = = — —<[f path ! dutomatic level control is ysed for SG
2 level control, throttle one of these valves,

OR or cycle the AFW pum~ on/off to maintain level.
valve 3-83;_’—--91”! (See operator actions list for Key 11.)
Refer to S0I-3.2, R30, Section 02, for manual
throttling of valves to control $G level using the
AFW system,

valve 3-826 —=Plant = === =[f path 2 automatic level control is used for $G
3 level control, throttle one of these valves,
or cycle the AFW pump on/off to maintain level,
valve 3-834 = == 131t (See operator actions list for Key 11.)
Re‘er to S0I-3.2, R30, Section 02, for manual
throttling of valves to control SG level using the
AfW system.

valve 3-829 |~ —=Plant — ~— = ~If path 2 automatic level control is used for SG
4 Tevel control, throttle one of these valves.
or cycle the AFW pump on/off to maintaio level.
valve 3-837 |===Plant (See operator actions list for Key 11,)
Refer to SOI-3.2, R30, Section 02, for manval
throttling of valves to control $G level using the
AFW system.

13 (path 1) Station air-’---_.__mant--__—nust manually load compressor on diesels f aux air
' YNt A compressor not used.

OR

Station air  |o e ememam =Plant

compressor L

13 (patk 2) Station air_'--..--Plant = == =Must manually load compressor on diesels if aux air
compressor A compressor not used.

0R

Station air [-= == = —p)ant

compressor B_J

3445F /M8




SWWAL R ALGUIREY PUR SATE SHUTOOWN

7 Prepared by/Date 2NQ WC/IO/’J
PER 10CFRS0 APPENDIX R
Checked by/Date K. 7. Lhond 2/ 77
SQN-5QS4-0127 .

APPENDIX B
OPERATOR ACTIONS

Key Component Ared of Action _Comment

14 & 15 Turbine drivens == — — e Control room  Verify pump running and flowpath available.
dux feedwater

pump A-S

16 {auto Station AN e Myt manvally load compressor on diesel if auxiliary air
control, compressor A compressor is not used.

path 1 0R

and 2) Station air

compressor 8

16 (manual LCV=3-172 == o= wmee=Plant or = = —Manual controi consists of remote operation from
control, LCV=-3-175 control room control room or handwheel operation in plant (S6

path 1) level). Refer to S0I-3.2, R30, Section 02, for

manual throttling of valves to control SG level using
the AFW system,

16 (manual LCV-3-173 = === —=Plant or = —— Manual control consists of remote operation from
control, LCVv-3-174 control room control room or handwheel operation 1n plant ($G

path 2) Tevel). Refer to SQI-3.2, R30, Section D2, for

manual throttling of valves to control $SG level using
the AFW system,

17 N/A N/A No operator action.

19 (path 1) ERCW huders---———---—————-Hanuany clean screens per SOI-67.1

1A and 2A
(operation lists)

Verify flow q,iaa local dw(b:o‘ pressure aad pump curve

3445F /M8
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PER 10CFRSO A

S ALYUIRRY PUR SAFE SHUTDOWN

PPENOIX R

Prepared ow‘Oaterﬂo/n
Checked by/Date ﬁ Z &a‘ A//0/¢¢

SON=50$4-0127
APPENDIX 8
OPERATOR ACTIONS
Kay —Compgnent Area of Action —Comment
FCV=3-116A L_ == ====Plant or = ——0pen for motor-driven AFW pump A-a suction from
FCv-3-1168 control room ERCW after exhausting condensate storage tank.
Handwheel operatien acceptable.
OR
FCV=3-136A ~ = ===—==—=Plant or = = ~—0pen for turbine-driven AfW pump suction from ERCW
FCV=3-136 contro after evhausting condensate storage tank,
S room Handwheel operation acceptable.
19 (path 2) ERCW LT T T S S ———— == =—Manually clean screens per $01-67.!
1B and 28 Verify flow uu'Ma local diuhvoc pressure and pump curve.
(operation lists)
19 FCV-3-1264A = === em—Plant OF == —=0pen for motor-driven AFW pump B-B suction from
FCV-3-1268 control room ERCW after exhausting condensate storage tank,
Handwheel operation acceptable.
0R
FCV=3-179A === == =—e—Plant or— — —0Open for turbine-driven AFW pump B-8 suction from
FCV-3-1798 control room ERCW after exhausting condensate storage tank.
—_— Handwheel operation acceptable.
20 Control Power fuses = ——Plant = = = — —[n the event of a fire in the MCR, the operator
Fn FCV=1-147, must pull the f. :es in the control circuits for
-148, =149, -150 FCV=1-147, -148, -149, =150 to prevent possible
Spurious opening of theses valves.
21 Verify iteam load isolation.
22 Verify main feedwater isolation.
23 ‘erify main feedwater pumps isolated. -
3445F /M5
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN Prepared by/Date (VA s-1v-ex
PER 10CFRSO APPENDIX R

Checked by/Date_ RLC/ea. ¥/29)5%

SQN-5Q54-0127
APPENDIX B
OPERATOR ACTIONS
Key ___Camponent Area of Action Conment
24 yLv-1-872 Plant Verify blowdown isolation or manually close
these valves,
VLV-1-868 Plant
OR
VLvV-1-869 Plant
VLY-4Z-xxx Plant Verify FCv-43.55, -58, -61, or -64 closed or manually ¢
close isolation valves in the Hot Sample Room
(47610-43-5) (5G sample isolation valves),
25 PLV-1-5 Control If secondary side depressurization occurs, operator
PCY-1-12 Room must place the $/G PORV handswitch in CLOSED position,
PCV-1-23
PCV-1-30
26 PCY-135 (SG 1) Control room Remote or local control of any two required (must
PCV-1-12 (SG 2) be to the same two SGs which are being used
PCY-1-23 (SG 3) for cooldown).
PCY-1-30 (SG 4)
28 1E all pressurizer heaters are lost, THEN refer to
AOI-18 for cooldown instructions.
PCV-68-340A Control room Place respective handswitch in “closed” position if
FCV-68-332 there is an excessive pressure decrease in the RCS.
PCY-68-334 4 i
FCV-68-333
RCP No. | Control roam  Trip if PCY-68-3400 spuriously open
RCP No. 2 Control room Trip if PCY-68-3408 spuriously open

3445F/0ms




b L LI T AV

Prepared by/Date JS2 Cllans z/10/88

VIKLY 1UR SAFE SHUTDOWN

PER 10CFRSO APPENDIX R

Checked by/Date R 7. 46-( .‘2//0/?9

SQN-5Q54-0127
APPENDIX B
OPERATOR ACTIONS
Xey _Companent Area of Action Lomment
S—
29 Reactnr trip— Control room
breaker A
(HS<RT=) or
HS<RT-2) ks [ = =—Manually trip reactor if required.
R
Reactor trip == == ==e==Control room
breaker 8
(HS=RT=1 or
H$-RT-2)
R
M-G set breaker A ———"hmt-1 —————— Manually tiip reactor with one of these breakers
if fire damages the reactor trip breakers.
AND
M-G set breaker 8 - wPlant
30 fCV-74«:l = e - - CONtrol room — =~ —Align flow path for RMR cooling
FCV-74-2 or plant
3445F /M8
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mNvA it REWWUIALY TUK SAPE ;nulruiohu Prepared by/Date JSA Lldans’ Z/ro/sw

Checked by/ate L. 1. Lad 2//0.78

PER 10CFRS0 APPENDIX R

SQN-5Q54-0127

APPENDIX B
OPERATOR ACTIONS

Lomponent Argea of Action Lomment

FCV=74-32 Plant Open to bypass flow around RMR heat exchangers. Use
HCV=74-36 or HCV=74-37 if needed to throttle flow.

FCV-63-172 Plant [f valve spuriously opens, it must be reclosed, From o
e [t
2/11]88
30 (path 1) FCV=72-40, -4 Plant An RHR flow path must be established and sufficient flow
FCV-63-8 verified locally using pump suction ard discharge pressure
and pump curve QR flow indication.
HCV=74-36
FCV-63-72
FCV-63-93
FCV=74-15
FCV=74<3
FCV-74-33
FCY=74-12

30 (path 2) FCV=72-41, -40 Plant See comment for path 1.
FCV=63-11
FCV=74-21
FCV=-74-28
FCV-63-94
FCV=63-73
FCV=74-35
HCV=74-37
FCV-74-24

811A




Swwar el RRGUIREU PUR SAFE SHUTDOWN Prepared by/Date IS A Lllegend/ T

PER 10CFRSO APPENDIX R
Checked by/Date 112. & /1027

APPENDIX 8
OPERATOR ACTIONS

SQN-5Q54-0127

Key [ i Comment

31 (path 1) RMR pump AvA = cm o e «=(0NLrO) FOOM == == == Start pump ror :euidien to cold shutdown, or
stop pump if ctarted on spurious SI signal,

FCV2702156 —m e e e —Control room —===0pen valve far cosling water flow th: ‘ough RHR

or plant heat exchanger. Handwheel operation acceptable,
0-FCV=70-197 b — — = — Contry! room
0-FCV-70-198 or plant
OR

FCV=70-40 = == (ontrol room

OR or plant
FCV=70-11

OR
0-VLV=70-5294

== Close to isolate spent fuel pool heat exchangers.

FCV=70-4) = == ~==Control room

0R or plant
FCV-70-1

OR
0-70-5298

:J_J 0R

170-531 :-——L-—-PTant J
1=VLV=70-637 ——— —Plant

OR
1=VLV=70-661
1=VLV-70-58 —— Pl ant Close te isolate nonessential loads.

OR
1=VLV-70-574
O-VLV-70-6 ——— - P]ant

ISOL 70 601 .
JA4S5F /7 0MS
812




SNVATPENT KEUIRED FOR SAFE SHUTDOWN Prepared by/Date 7S A sl 2]10/38
PER 10CFRSO APPENDIX R

Checked by/Date_A2. 7 et _3//0/'7
SQN-5Q54-0127

APPENDIX B
OPERATOR ACTIONS

Koy —Lompanent Area of Action Lomment
- R

31 (unit 2, 2-VLV-70-637 Piant
path 1) OR

2-VLV=70-66) |

2-VLV-70-587 Plant Close to isolate nonessential Toads.

OR
2-VLV=70-574 |

m— ——

FCV-70-40 Control room

OR or plant
FCV=70-11

OR

Close to isolate spent fue) pool heat exchangers
0-70-5294 | if 0-FCV-70-193 and 0-FCV-70-194 cannot be
J— protected from spuriously opening.

FCV-70-41 P = = e CONtrol room

OR or plant
FCV=70=1 OR

OR
0-70-5298 |
170831 fede . p1ane

31 (path 2) RHR pump B-

B = = = ——Control room ======5tart pump for cooldown to cold shutdown, or

stop pump if started on spurious SI signal,

FCV=70-

1530 = = e e —Control roOM= = w= — Open valve for cooling water flow through RHR

or plant heat exchanger. Handwhee) Operation acceptable.
34 FCV=62-90 F=== e —Control Room These valves will close upon a spurious SI
signal. They will be required to be reopened.
FCV-62-91 = ————Cantrol Rotﬂ
", VLV-02-526 p= == == = —m —Plant Requires dedicated operator if desired to
OR use valves for throttling
VLV-62-534

3445F/)Ms



EQUIPMENT REQUIRED FOR SAFE SHUTDOWN Prepared by/Date DAN &-i4-2¢
PER 10CFRSO APPENDIX R

Checked by/Date RLC/Rac 4/29/%¥

SQN-5Q54-0127
APPENDIX 8
OPERATOR ACTIONS
Key __Camponent Area of Action Comment
I Din +mog i
36 FCY-63-63 Plant or Prior to RCS pressure dropping below +50" psig,
FCV-63-81 Zontrel Room either the accumulators must be isolated or
FCV-63-107 depressurized by venting the nitrogen cover gas.
FCV-63-127 Local operation is acceptable. Cucu.ua:s-«w.
AND —“€oRta Hment-woutd-not-prectude—access . (T4 d-is g
FEY-63-45 Plant or (Red  S@n-s0se-civs iy 0 8¥s Pausny v23
Control Roam
OR
FCV-63-67 Plant or
FCV-63-80 Control Roam
FCV-63-98
FCV-63-118
36 vLV-87-550 Plant Must open to depressurize UMl gas accumulator if UMI R“
OR isolation valves do not close. )
VLV-87-552

3445F /JMs
8134




EQUIPHENT REQUIRED FOR SAME SHUTDGWN
PER 10CFRSO APPENDIX R

Prepared by/Date_ [hs d4-25-2a

Checked by/Date __RLC/Ras Y/2a/ ¢

SQN-5Q54-0127
APPENGIX B
Key __Camponent Area of Action Comment
37A - Main ERCW header 1A Manually clean traveling screens per SOI-67.1, verify
Control Room (operation list) Flow using local discharge pressure and pump curve.
Air Conditioning ERCW header 8 Manually clean traveling screens per SO1-67.1. Verify
(operation list) flow using local discharge pressure and pump curve.
FCO-31A-17¢ Manual control of these HVAC dampers can be taken to
FCO-31A-20 control MCR temperature
FCO-31A-177
FCO-31A-23

B e L p——— -——— -

378 - Aux Inst Auxiliary instru-

Room Air ment roam lighting normal lighting must be turned out as soon as
Conditioning HVAC possible, leaving only low wattage supplementary
lighting. Due to heat build-up, cooling must be P
restored after 72 hours by use of temporary
ventilation or the designed cooling system repaired,
but reference 11.15 states specific pre-planned
actions are not required.
37C - Diesel No operater actions required for this key.
Generator Bldg
Yentilation
370 - Steam No operator actions required for this key
Valve Vault
Ventilation Sys
37F - 480V Room Lighting In order to roduce the coolmg load in these rooms,
Board and no.mal room lighting must be turned out as soon as Q9
Battery Boards possible, leaving only low wattage supplementary
Air Condvtioning lighting.
37G - Cable Mo operator actions required for this key
Spruding Room
J]’" - Pressurizer HVAC Temporary or genera! ventilation must be operational
Heater Trans- within 72 hours after the start of the event due to
former Roam heat build-up, but rcference 11,15 states specific
pre-planned actions are not required, ng
n No operaior scticn is required for this key,
Conteinment "
COolmg
3445F /)M

814

T — - — - — —

In order to reduce the cooling load in these rooms,




EQUIPMENT REQUIRED FOR SAFE SHUTOOWN Prepared by/Date  [aw 4a-e£8
PER 10CFRSO APPENDIX R

Checked by/Date  RlLLita. 4]2a/16

SQN-5QS4-0127
APPENDIX B
OPERATOR ACTIONS
Component Area of Action Comment
31K - 480y Room 1A & 28 Plant 5000 cfm of ouiside air must be supplied to the room
Transformer within 5 hours. Conmon board transformer must be
Roam load shed at one-half hour into the event.
Room 1B & 2A Plant 5000 cfm of outside air must be supplied to the room
within 10 hours.
370 -~ AFW Room Lighting In order to reduce the cooling load in these
and BA AFW & CCS rooms, normal room lighting must be turned out
Transfer; as s0on 4as possible leaving only low wattage
CCS and supplmnury'li hting. Secure all but R
AFW pump one AFW pt:.vo'}avh' two CCS pumps by
coolers one-ha'f &esr after losing MVAC.

S e o aomain e Lok TN S s LR
3™ HVAC Ele. 690" penetration roam cooling or adequate
Penetration ventilation must be operational after 72 hours
Room Cooler fram the start of the event, but reference 11,15

states spoc‘ific pre-planned actions are not required.
3P Roam Lighting In order to reduce the cooling load in t ese
CCS & SFP Space roams, normal roam lighting must be turned out
Cooler (E1. 714) 4s soon as possible leaving only low wattage
supplementary lighting.
3IN - TDAFWP No operator actions required for this key.
Room Cooler
3R - No operator actions required for this key.
Charging
Pump Coolers
(el 669)
315 - No operator actions required for this key
Air Supply
for HVAC
40- N/A N/A No operator Action required.
ERCW to RMR
Pump Room
Coolers
3445F 70MS
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EQUIPMENT KEQUIRED FOR SAFE SHUTDOMN
PER 10CFRSO APPENDIX R

SQN-SQ54-0127
APPEND X
48-RCS Normal Letdovn MCR
Letdown
Capability Excess Letdown MCR
Alternate Letdown MCR
3445F /M5

B16

Prepared by/Date AW "343h[.

Checked by/Date /RLC/ru. 4/29/5%

The primary purpose for RCS letdown is to
control RCS inventory. However, if the
pressurizer sprays and PORVS are not ava:lable
normal, excess, and alternate letdown can be
used to depressurize the RCS. Per reference
11.20, two methods are available to the operator
to depressurize the RCS.

Method I: The first method is to maintain
pressurizer level at 25% of full scale using the
above letdown paths and let ambient heat losses
depressurize the RCS to the RHR cut-in point.

th 1: 1f Method 1 is unacceptable, the RCS
can be depressurized at a faster rate by using
the above letdown paths to alternately fill and
drain the pressurizer. This method has the
effect of transporting mass and energy from the
pressurizer to the RCS where it can be
rejected. 1f this method of depressurizing the
RCS is used, the following criteria must be
satisfied: ;

1. Pressurizer indicated level must remain
between 20% and B0% of full scale.

2. RCS pressure must not exceed 2135 psig (PORV
setpoint),

3. RCS temperature and pressure cooldown limits
shall comply with Tech. Spec. 3.4.9.1.

4. Pressurizer cooldown limits shal) comply
with Tech. Spec. 3.4.9.2.

5. RCS subcooling margin shall be > 40°F,
Note: RCS subcooling margin should be as
high as possible without vio ating the Tech
Spec conditions given in Items 3 and 4 above,

(Refer 1o Kea 48 n Appendix A for

ctiont.
operater “:‘ a
4/19/39




APPENDIX C

*I‘HMS In H\(s Appcndil deno‘hd wi‘H\ an “"‘" are c_omponen’b
dddcd between revisions ( and % Cl'.c., new comPomnf&).

** CAUTION. This appendix is nothing more than an index to assist the user
in-locating specific requirements in the document. Since these
specific requirements are often complex, they are expressed in
Appendix A using conditional logic statements which tie the
requirement to operability of other components. The reader is
cautioned that the listing of a component in this appendix
should not be considered as a requirement for that component

without first consulting the appropriate shutcown path in
Appendix A.

Dt‘( " pn(u\“\u.'. ad. ‘ )

1/10[8% Note | The Item NunngAl.‘sfeJ (n +his /3,:,0‘0\461 M
unvem‘ﬂ-‘w@ a,nj are not te be used wr I ﬁef.s,m S
o0& +his calewladon. This Appendix does not list
insTrumentation found A Appendix —B—-z-::é- E.
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN Prepared by/Date / c%o/S'Q
DURING A DESIGN BASIS FIRE ' V7

Checked by/Date V< A /- “2/10)5 %
SQN-5QS4-0127
APPENDIX C
Shutdown Logic Component List
Main Steam (1)
Key Reference

Component (Item) Drawing Description
182-PI-1-2A 26 47W610-1-1 Main Steam Pressure Indication - Loop 1
1&2-PI-1-2B 26 47W610-1-1 Main Steam Pressure Indication - Loop 1
182-FCV-1-4 20 47W801-1 MSIV - Loop 1
182-FSV-1-4A 20 47W610-1~1 Loop 1 MSIV Air Supply Solenoid
182-FSV-1-4B 20 47U610-1-1 Locp 1 MSIV Air Supply Solenoid
162-FSV-1-4D 20 47W610-1-1 Loop 1 MSIV Air Vent Solenoid
182-FSV-1-4E 20 47W610-1-1 Loop 1 MSIV Air Vent Solenoid
162-FSV-1-4F 20 47W610~-1~-1 Loop 1 MSIV Test Solenoid
162-FSV-1-4G 20 47W610-1-1 Loop 1 MSIV Air Vent Solenoid
182-F8V-1-4H 20 47W610-1-1 Loop 1 MSIV Air Vent Solenoid
162-FSV-1-4J 20 47W610-1-1 Loop 1 MSIV Test Solenoid
162-P-1-5 26 47W610~1-1 Loop 1 Atmospheric Relief Valve Control
162-PCV-1-5 . 26 47W801-1 Loop 1 Atmospheric Relief Valve
162-FCV-1-7 24 47W801-2 Steam Generator 1 Blowdown Isolation Valve
162-P-1-9A 26 47W610-1-1 Main Steam Pressure Indication Loop 2
162-P-1-98 26 47W610-1-1 Main Steam Pressure - Indication Loop 2
1§2-FCV-1-11 20 47W801-1 MSIV - Loop 2
162-F3V-1-11A 20 47Ws10~1-1 Loop 2 MSIV Air Supply Solenoid
162-FSV-1-118 20 47W610-1-1 Loop 2 MSIV Air Supply Solenoid
182-FSV-1-11D 20 47W610-1-1 Loop 2 MSIV Air Vent Solenoid
162-FSV-1-11E 20 47W610-1-1 Loop 2 MSIV Air Vent Solenoid
1&2-FSV-1-11F 20 47W610-1-1 Loop 2 MSIV Test Solenoid
162-FSV-1-11G 20 47W610-1~1 Loop 2 MSIV Air Vent Solenoid
182-FSV-1-11H 20 47W610~-1-1 Loop 2 MSIV Air Vent Solenoid
182-FSV-1-11J 20 47W610-1-1 Loop 2 MSIV Test Solenoid

C1 DNE4-1639




EQUIPMENT REQUIRED FCR SAFE SHUTDOWN Prepared by/Date 1A 2/ p A%
DURING A DESIGN BASIS FIRE

U
Checked by/Date KA Soldon’ 2/10/38

SQN-5QS4-0127
APPENDIX C
Shutdown Logic Component List
Main Steam (1) (Continued)

Key Reference
Component (Item) Drawing Description
162-P-1-12 26 47W610-1-1  Loop 2 Atmospheric Relief Valve Control
182-PCV-1-12 26 47W801-1 Loop 2 Atmospheric Relief Valve Control
182-FCV-1-14 24 47W801-2 SG 2 Blowdown Isolation Valve
1&82-FCV-1-15 14,15  47W803-2 AFPT Steam Supply from SG No. 1

(116)
162-FCV-1-16 14,15  47W803-2 AFPT Supp'y from SG No. 4

(117)
162-FCV-1-17 14,15 47W803-2 Steam Flow Isolation to AFPT

(115)
162-FCV-1-18 14,15 47W803-2 Steam Flow Isolation to AFPT

: (115)

162-P-1-20A 26 47W610-1-2  Main Steam Pressure Indication Loop 3
162-P~1-208 26 47W610-1-2 Main Steam Pressure Indication Loop 3
1&2-FCV-1-22 20 47W801-1 MSIV - Loop 3
162-FSV-1-22A 20 47W610-1-2  Loop 3 MSIV Air Supply Solenoid
162-FSV-1-228 20 47W610-1-2  Loop 3 MSIV Air Supply Solenoid
162-FSV-1-22D 20 47W610-1-2  Loop 3 MSIV Air Vent Solenoid
182-FSV-1-22E 20 47W610-1-2 Loop 3 MSIV Air Ven: 3olenoid
162-FSV-1-22F 20 47W610-1-2 Loop 3 MSIV Test Solenoid
162-FSV-1-226G 20 47W610-1-2 Loop 3 HSIV Air Vent Solenoid
182-FSV-1-22H4 20 47W610-1-1 Loop 3 MSIV Air Vent Solenoid
162-FSV-1-22) 20 47W510-1-2 Loop 7 MSIV Test Solenoid
162-P-1-23 26 47W610-1-2  loop 3 Main Steam Pressure Indication
162-PCV-1-23 26 47W801-1 Loop 3 Atmospheric Relief Valve
162-FCV-1-25 24 47W801-2 Stean Generator 3 Blowdown Isolation Valve

c2 DNE4-1639




EQUIPMENT REQUIRED FOR SAFE SHUTDOWN Prepared by/Date '\?g’/‘a@ﬁi_
DURING A DESIGN BASIS FIRE
Checked by/Date 722?¢£;Q4uvpa960/9'

SQN-8QS4-0127
APPENDIX C
Shutdown Logic Component List
Main Steam (1) (Continued)
Key Reference
Component (Item) Drawing Description
182-P-1-27A 26 47W610-1-2  Loop 4 Main Steam Pressure Indication
162-P--1-27B 26 47W610-1-2  Loop 4 Main Steam Pressure Indication
182-FCV-1-29 20 47W801-1 MSIV - Loop 4
182-FSV-1-29A 20 47W610-1-2 Loop 4 MSIV Air Supply Solenoid
162-FSV-1-298 20 47W610-1-2  Loop 4 MSIV Air Supply Solenoid
182-FSV-1-29D 20 47W610-1-2  Loop & MSIV Air Vent Solenoid
162-FSV-1-29E 20 47W610-1-2 Loop & MSIV Air Vent Solenoid
182-FSV-1-29F 20 47W610-1-2  Loop & MSIV Test Solenoid
182-FSV-1-29G 20 47W610-1-2  Loop 4 MSIV Air Vent Solenoid
182-FSV-1-294 20 47W610-1-2  Loop 4 MSIV Air Vent So.enoid
182-FSV-1-29J 20 47W610-1-2  Loop & MSIV Test Solenoid
162-P-1-30 26 47W610-1-2  Loop 4 Main Steam Pressure Indication
162-PCV-1-30 s 47W801-1 Loop 4 Atmospheric Relief Valve
162-FCV-1-32 24 47W801-2 SG 4 Blowdown Isolation Valve
162-FCV-1-36 21,23  47w801-1 High Pressure Stop Valve to MFPT A
182-FCV-1-37 21,23  47W801-1 High Pressure Control Valve to MFPT A
162-FCV-1-38 23 47W801-1 Low Pressure Control Valve to MFPT A
162-FCV~1-39 23 47W801-1 Low Pressure Stop Valve to MFPT A
162-FCV-1-43 21,23  47W801-1 High Pressure Stop Valve to MFPT B
182-FCV-1~44 21,23  47u801-1 High Pressure Control Valve to MFPT B
182-FCV-1-45 23 47W801-1 Low Pressure Control Valve to MFPT B
182-FCV-1-46 23 47W801-1 Low Pressure Stop Valve to MFPT B
162-FCV-1-51 14,15 47W803-2 AFPT Trip & Throttle Valve
(114) .
182-FCV-1-52 14,15 47W610-1-1 AFPT Governor Valve
162-FCV-1-61 e 47W801-1 Main Steam Stop and Control Valve to High

Pressure Turbine

C3. DNE4-1639
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN Prepared by/Date DAC 2/»}45
DURING A DESIGN BASIS FIRE 3
Checked by/Date ﬁdW z/10)sg

SQN-5QS4-0127
APPENDIX C
Shutdown Logic Component List
Main Steam (1) (Continued)
Key Reference

Component (Item) Drawing o Description

1§2-FCV-1-62 21 47W801-1 Main Steam Stop and Control Valve to High
Pressure Turbine

182-FCV-1-64 21 47W801-1 Main Steam Stop and Control Valve to High
Pressure Turbine

162-FCV-1-65 21 47W801-1 Main Steam Stop and Control Valve to High
Pressure Turbine

162-FCV-1-67 21 47W801-1 Main Steam Stop and Control Valve to High
Pressure Turbine

182-FCV-1-68 21 47W801-1 Main Steam Stop and Control Valve to High
Pressure Turbine

1&2-FCV-1-70 21 47W801-1 Main Steam Stop and Control Valve to High
Pressure Turbine

1§2-FCV-1-71 21 47W801-1 Main Steam Stop and Control Valve to High
Pressure Turbine :

162~-FCV-1-75 v 3 47W801~1 Main Steam to MSR A2

182-FCV-1-77 21 47W801~1 Main Steam to MSR B2

1&2-FCV-1-79 21 47W801-1 Main Steam to MSR C2

162-FCV-1-84 21 47W801~1 Main Steam to MSR Al

162-FCV-1-91 21 47W801~1 Main Steam to MSR Bl

162-FCV-1-98 21 47W801-1 Main Steam to MSR C1

162-FCV-1-103 21 47W801-1 Main Steam Dump Valve

1&2-FCV-1-104 21 47W801-1 Main Steam Dump Valve

1&2-FCV-1-105 21 47W801-1 Main Steam Dump Valve

162-FCV-1-106 21 47W801-1 Main Steam Dump Valve

1&2-FCV-1-107 21 47W801-1 Main Steam Dump Valve

1&2-FCV-1-108 21 47W801-1 Main Steam Dump Valve

1&2-FCV-1-109 21 47W801-1 Main Steam Dump Valve

162-FCV-1-110 21 47W801-1 Main Steam Dump Valve

162-FCV-1-111 21 47W801-~1 Main Steam Dump Valve

1&2-FCV-1-112 21 47W801-~1 Main Steam Dump Valve

182-FCV-1-113 21 47W801-1 Main Steam Dump Valve

182-FCV-1-114 21 47W801-1 Main Steam Dump Valve -
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APPENDIX C
Main Steam (1) (Continued)
Key Reference
Component (Item) Drawing Description
1§2-FCV-1-147 20 47W801 -1 MSIV Bypass Valve
162-FCV-1-148 20 47W801-1 MSIV Bypass Valve
182-FCV-1~149 20 47W801-1 MSIV Bypass Valve
16§2-FCV-1-150 20 47W801-1 MSIV Bypass Valve
182-FCV-1-181 24 47W801-2 SG 1 Blowdown Containment Isolation Valve
1§2-FCV-1-182 24 47W801-2 SG 2 Blowdown Containment Isolation Valve
1§2-FCV-1-183 24 47W801-2 SG 3 Blowdown Containment Isolation Valve
182-FCV-1-~184 24 47W801-2 SG 4 Blowdown Containment Isolation Valve
182-FCV-1-275 21 47W801-1 MSR A2 Low Power Bypass Valve
1§2-FCV-1-277 21 47W801-1 MSR B2 Low Power Bypass Valve
162-FCV-1-279 21 47W801-1 MSR C2 Low Power Bypass Valve
1§2-FCV-1-284 21 47W801-~1 MSR Al Low Power Bypass Valve
182-FCV-1-291 21 47W801-1 MSR Bl Low Power Bypass Valve
1§2-FCV-1-298 21 47W801-1 MSR C1 Low Power Bypass Valve
1-VLV-1-512 25 47W801-1 Main Steam Safety Valve from SG 3
1-VLV-1-513 25 47W801-1 Main Steam Safety Valve from SG 3
1-VLV-1-514 25 47W801-1 Main Steam Safety Valve from SG 3
1-VLV-1-515 25 47W801-1 Main Steam Safety Valve from SG 3
1-VLV-1-516 25 47W801-1 Main Steam Safety Valve from SG 3
1-VLV-1-517 25 47W801-1 Main Steam Safety Valve from SG 2
1-VLV-1-518 25 47W801~-1 Main Steam Safety Valve from SG 2
1-VLV-1-519 25 47W801-1 Main Steam Safety Valve from SG 2
1-VLV-1-520 25 47W801-1 Main Steam Safety Valve from SG 2
1-VLV-1-521 25 47W801-1 Main Steam Safety Valve from SG 2
1-VLV-1-522 25 47W801-1 Main Steam Safety Valve from SG 1
1-VLV-1-523 25 47W801-1 Main Steam Safety Valve from SG 1
1-VLV-1-524 25 47W801-1 Main Steam Safety Valve from SG 1
1-VLV-1-525 25 47W801-1 Main Steam Safety Valve from SG 1
1-VLV-1-526 25 47Wa01-1 Main Steam Safety Valve from SG 1
1-VLV-1-527 25 47W801-1 Main Steam Safety Valve from SG 1
1-VLV-1-528 25 47W801-1 Main Steam Safety Valve from SG &
1-VLV-1-529 25 47W801-1 Main Steam Safety Valve from SC &
1-VLlV-1-530 25 47W801-1 Main Steam Safety Valve from SG &
1-VLV-1-531 25 47W801-1 Main Steam Safety Valve from SGC &
1-VLV-1-868 24 47W801-2 SG Blowdown Heat Exchanger Isolation Valve
1-VLV-1-869 24 47W801-2 SG Blowdown Heat Exchanger Isolatioa Valve
1-VLV-1-872 04 47W801-2 SG Draindown Isolation Valve

—
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APPENDIX C

Main & Auxiliary Feedwater (3)
Key Reference
Component (Item) Drawing Description
AFW motor- 11 47W803-2 Motor Driven Auxiliary Feedwater Pump
driven pump A-A
AFW motor- 11 47W803-2 Motor Driven Auxiliary Feedwater Pump
driven pump B-B -
AFW turbine driven
Pump A-§ 14815 47W803-2 Turbine Driven Auxiliary Feedwater
Pump

162-FCV-3-33 22 47W803-1 SG 1 Main Feedwater Isolation Valve
162-FCV-3-35 22 47W803-1 SG 1 Main Feedwater Control Valve
162-FCV-3-35A 22 47W610-3-1 Feedwater Low Load Bypass to SG 1
162-L-3-39 12,16 47W610-3-1 SG No. 1 NR Level Loop
162-L-3-43 12,16 47W610-3-1 SG No. 1 WR Level Loop
162-FCV-3-47 22 47W803-1 SG 2 MFW Isolation Valve
162-FCV-3-48 22 47W803-1 SG 2 MFW Control Valve
162-FCV-3-48A 22 471610-3-1 Feedwater Low Load Bypass to SG 2
162-L-3-52 12,16 47W610-3-1 SG 2 NR Level Loop
162-L-3-56 12,16 47W610-3-1 SG 2 WR Level Loop
162-FCV-3-87 22 47w803-1 SG 3 MFW Isolation Valve
162-FCV-3-90 22 47W803-1 SG 3 MFW Control Valve
162-FCV-3-90A 22 47W610-3-? Feedwater Low Load Bypass to SG 3
162-L-3-94 12,16 47We10-3-2 ou 5 NR Level Loop
162-L-3-98 12,16 47WA10-3-2 SG 3 WR Level Loop
162-FCV-3-100 22 47W803~1 SG 4 MFW Isolation Valve
162-FCV-3-103 22 47W803-1 . 8G 4 MFW Isolation Valve
162-FCV-3-103A 22 474610-3-2 Feedwater Low Load Bypass to SG &
162-L-3-107 12,16 47W610-3-2 SG 4 NR Level Loop
162-L-3-111 12,16 47W610-3-2 SG 4 WR Level Loop
1§2-FCV-3-116A 19 47W803-2 ERCW Header A Isnlation Valve
162-FCV-3-116B 19 47W803-2 ERCW Header A Isolation Valve
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EQUIPMENT REQUIRED FOR SAFE SHUTDOWN Prepared by/Date_mm
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APPENDIX C

Main & Auxiliary Feedwater (3)

Key Reference

Component (Item) Drawing Description
162-FCV-3-126A 19 47W803-2 ERCW Header B Isolation Valve
1&2-FCV-3-126B 19 47W803-2 ERCW Header B Isolation Valve
162-FCV-3~136A 19 47W803-2 ERCY Header A Isolation Valve
1&2-FCV-3-1368B 19 47W803-2 ERCW Header A Isolation Valve
182-P-3-138A 14,15,16 47W610-3-3  Turbine Driven AFW Pump Outlet
Pressure
1%~ FP-3-12% 1 ATWiein-5.-3
~E2=P=3=1388~ AESTIE AFRETeIw  Dusbine-Driven—ARW-Pump-Outiet Ao
: Frescure nlel
162-P-3-140A 16 47W610-3-3  AFW Pipe Break Detection Loop 3
162-P-3-140B 16 47W610-3-3  AFW Pipe Break Detection Loop 3
162-F~3-142 14,15 47W610-3-3  TDAFWP Flow Loop
(152)
182-L-3-148 12 47W610-3-3  SG 3 Level Loop
162-LSV-3-148 12 47W610-3-3 Solenoid for Loop 3 MDAF WP Level
Control Valve
162-LCV-3-148 12(98) 47W610-3-3 SG 3 MDAF WP Level Control Valve
162-P-3-148 12 47W610-3-3  SG 3 Level Bypass Pressure Switch Loop
162-P-3-1504 16 47W610-3-3  AFW Pipe Break Detection Loop 2
162-P-3-1508 16 47W610-3-3  AFW Pipe Break Detection Loop 2
162-L-3-156 12 47W610-3-3 SG 2 Level Loop
162-LCV-~3-156 12(96) 47W610-3-3 SG 2 MDAFWP Level Control Valve
162-LSV-3-156 12 47W610-3-3 Solenoid for Loop MDAFWP Level
Control Valve
162-P-3-156 12 47W610-3-3  5G 2 Level Bypass Switch Loop
162-P-3-160A 16 47W610-3-3.. AFW Pipe Break Detection Loop No. 1
182-P-3-160B 16 47W610-3-3  AFW Pipe Break Detection Loop No. 1
162-L-3-164 12 47W610-3~3 SG 1 Level Loop
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APPENDIX C
Main & Auxiliary Feedwater (3) (Continued)
Key Reference

Component (Item) Drawing Description

1§2-L8V-3-166 12 47W610-3-3 Sclenoid for Loop 1 MDAF WP Level
Control Valve

162-LCV-3-164 12(95) 47W610-3-3 SG 1 MDAF WP Level Control Valve

162-P-3-164 12 47W610-3-3 SG 1 Level Bypass Pressure Switch Loop

162-P-3-165A 16 47W610~3-3 AFW Pipe Break Detection Loop No. &

162-P-3-1658 16 47W610-3-3 AFW Pipe Break Detection Loop No. 4

1§2-L-3-171 12 47W610-3-3 SG Level Loop &

162-LCV-3-171 12(97) 47W610-3-3 SG 4 MDAF WP Level Control Valve

162-LSV-3-171 12 47W610-3-3 Solenoid for Loop & MDAF WP Level
Control Valve

162-P-3-171 12 47W610-3-3 SG 4 Level Bypass Pressure Switch Lnop

162-L-3-172 16 47W610-3-3 SG 3 Level Loop

162-LCV-3-172 16 47W610-3-3 SG 3 TDAF WP Level Control Valve

182-L8V-3-172 16 47W610-3-3 Solenoid for Loop 3 TDAF WP Feed Reg
Valve

162-L-3-173 16 47W610-3-3 SG 2 Level Loop

162-LCV-3-173 16 47W610-3-3 SG 2 TDAF WP Level Control Valve

162-LSV-3-173 16 47W610-3-3 Solenoid for Loop 2 TDAF WP Level
Control Valve

162-L-3-174 16 47W610-3~3 SG 1 Level Loop

162-LSV-3-174 16 47W610-3-3 Solenoid for Loop 1 TDAF WP Level
Control Valve

1§2-LCV-3-174 16 47W610-3-3 SG 1 TDAF WP Level Control Valve

16§2~L-3~175 16 . SG 4 Level Control Loop

162-LCV-3-175 16 47W610-3-3 SG 4 TDAF WP Level Control Valve

162-L8V-3-175 16 47W610-3-3 Solenoid for Loop & TDAF WP Level
Control Valve

162-FCV-3-179A 19 47W610-3-3 ERCW Header B Isolation Valve

8
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APPENDIX C
Main & Auxiliary Feedwater (3) (Continued)
Key Reference
Component (Item) Drawing Description
162-FCV-3-179B 19 47W610-3-3 ERCW Header B Isolation Valve
1§2-VLV-3-826 12 47W803-2 Manual Isolation of Auxiliary Feedwater
Pump B-B to SG 3
1,2-VLV-3-827 12 47W803-2 Manual Isolation of Auxiliary Feedwater
] Pump A-A to SG 2
1,2-VLV-3-828 12 47W803-2 Manual Isolation of Auxiliary Feedwater
Pump A-A to SG 1
1,2-VLV-3-829 12 47W803-2 Manual Isolation of Auxiliary Feedwater
Pump B-B to SG 4
1,2-VLV-3-834 12 47W803-2 Manual Isolation of Auxiliary Feedwater
Pump B-B to SG 3
1,2-VLV-3-835 12 47W803-2 Manuil Isolation of Auxiliary Feedwater
Pump A-A to SG 2
1,2-VLV-3-836 12 47W803-2 Manual Isolation of Auxiliary Feedwater
Pump l1A-A to SG 1
1,2-VLV-3-837 12 47W803-2 Manual Isolation of Auxiliary Feedwater
Pump 1B-B to SG 4
Ventilation (30)#
Key Reference
Component (Item) Drawing Description
182-T-30-175 40 47W866-8 RHR Pump Room Coolers Temperature Loop
162-T-30-176 40 47W866-8 RHR . Pump Room Coolers Temperature Loop
1,2-T-30-182 1 47W866-8 CCP Rm Clr Temp Control Loop
1,2-T-30-183 1 47W866-8 CCP Rm Clr Temp Control Loop
1,2-TS§-30-214 37N 47W610-30 Turbine Driven Auxiliary Feedvater Pump
Room Vent Fan Temp Switch
1,2-H§-30-214 37N 47W610-30 Turbine Driven Auxiliary Feedwater Pump

Room Vent Fan Handswitch

** Note system 30 components associated with Key 10 are contained in reference
11.7.

o~
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Ventilation (30)** (Continued)
Key Reference
Component (Item) Drawing Description
1-FCO-30-443 37Cc 47W866~9 R11 DG Building Intake Damper
2-FCO-30-444 37¢ 47W866-9 R11 DG Building Intake Damper
1-FCO-30-445 a7c 47W866-9 R11 DG Building Intake Damper
2-FQ0-30-446 - 37C 47W866-9 R11 DG Building Intake Damper
1-FCO-30-447 37C 47W866-9 R11 DG Building Exhaust Damper
HS-30-4478B 37¢C 47W866-9 R11 DG Building Exhaust Fan Ha“dswitch
1-TS-30-4478 37¢C 47W866-9 R11 DG Building Exhaust Temperdture Switch
2-TS-30-4478B 37c 47W866-9 R11 DG Building Exhaust Temperature Switch
HS-30-447C 37C 47W866-9 R11 DG Building Exhau:t Fan Handswitch
2-FCO-30-448 37C 47W866~9 R11 DG Building Exhaust Damper
2-TS5-30-448B 37C 47W866-9 R1! DG Building Exhaust Temperature Switch
HS-30-4488 37C 47W866-9 DG Building Exhaust Fan Handswitch
HS-30-448C 37¢C 47W866-9 DG Building Exhaust Fan Handswitch
2-FCO-30-449 37C 47W866-9 R11 DG Building Exhaust Damper
2-TS-"0-449B 37¢ 47W866-9 DG Building Exhaust Temperature Switch
HS-30-4498 37¢C 47W866-9 DG Building Exhaust Fan Handswitch
HS-30-449C 37C 47W866~9 DG Building Exhaust Fan Handswitch
2-FCO-30-450 37¢ 47W866-9 R11 DG Building Exhaust Damper
HS-30-4508 37C 4708669 DG Building Exhaust Fan Handswitch
HS-30-450C 37¢C 47W866-9 R11 DG Building Exhaust Fan Handswitch
2-TS~30-4508 arc 47W866-9 R11 DG Building Exhaust Temperature Switch
FCO-30-451 37¢C 47W866-9 DG Building Exhaust Damper
2-TS-30-451B 37¢C 47W866-9 R11 DG Building Exhaust Temperature Switch
HS-30-451B 37C 47W866-9 R11 DG Building Exhaust Fan Handswitch
HS-30-451C 37C 47W866~9 R11 DG Building Exhaust Fan Handswitch

** Note system 30 components associated with.Key 10 are containcd in reference
1107.
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APPENDIX C
Ventilation (30) (Continued)sw
Key Reference
Component (Item) Drawing Description
2-TS-30-4528 37¢ 47W866-9 DG Building Exhaust Temperature Switch
FCO0-30-452 37C 47W866-9 DG Building Exhaust Damper
HS-30-452B 37C 47WB66~9 DG Building Exhaust Fan Handswitch
HS-30-452C 37C 47W866~-9 DG Building Exhaust Fan Handswitch
1-FCO-30-453 37C 47W866~-9 DG Building Exhaust Damper
1-T8-30-4538 37C 47W866-9 D5 Building Exhaust Temperature Switch
HS-30-4528 37¢C 47W866-9 DG Building Exhaust Temperature Fan
Handswitch
HS-30-453C 37c 47W866-9 DG Building Exhaust Temperature Fan
Handswitch
2-FCO-30-454 37C 47WB66-9 DG Building Exhaust Damper Switch
HS-30-454B 37¢C 47W866-9 DG Building Exhaust Fan Handswitch
2-TS-30-454B 37C 47W866-9 DG Building Exhaust Temperature Switch
HS-30-454C 37C 47WB66-9 DG Building Exhaust Fan Handswitch
1-FCO-30-459 37¢C 47W866-9 DG Electric Board Room Exhaust Damper
HS8-30-459B 37C 47W866-9 DG Electric Board Room Exhaust Fan
Handswitch
48-30-459C 37C 47W866-9 DG Electric Board Room Exhaust Fan
Handswitch
2-FCO-30-460 37C 47W866-9 DG Electric Board Room Exhaust Damper
HS-30-460B 37¢C 47W866-9 DG Electric Board Room Exhaust Fan
Handswitch
HS-30-460C 37C 474866-9 DG Electric Board Room Exhaust Fan
Handswitch
1-FCO-30-461 37¢C 47WE66-9 DG Electric Board Room Exhaust Damper
HS-30-461B 37¢C 47W866~-9 DG Electric Board Room Exhaust Fan
Handswitcn
HS-30-461C 37C 47W866-9 DG Electric Board Room Exhaust Fan
Handswitch
2-FC0-30-462 37C 47WB66-9 DG Electric Board Room Exhaust Damper
HS-30-462B 37¢C 47W866-9 DG Electric Board Room Exhaust Fan
Handswitch
HS-30-462C 37¢C 47WB66~9 DG Electric Board Foom Exhaust Fan
Handswitch

** Note system 30 components associated with Key 1 are contained in reference

11.7

Cli
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APPENDIX C
Ventilation (30) (Continued)»
Key Reference
Component (Item) Drawing Description
Elec Panel/ 37¢C 47W866-9 DG Room 1A-A, 2A-A, 1B-B, 2B-8
Gen Fan
Elec Board 37¢C 47W866-9 Electrical Board Room Unit 1A-A, 2A-A,
Room ‘ 1B-B, 2B-B
Exhaust Fan
Exhaust Fan 1 37¢C 47W866-9 Diesel Generator Room Exhaust Fan

Exhaust Fan 2 37C 47W866-9 Diesel Generator Room Exhaust Fan

DC Powered TDAFW
Pump Room Exhaust

Fan 37N 47W866-11 Emergency Exhaust Fan
RHR Pump 1A

Cooling 40
RHR Pump 1B

Cooling 40
RHR Pump 2A

Cooling 40
RHR Pump 2B

Cooling 40
RHR Pump Room 40

Cooler Fans

IA‘A. 1"' ’

2A-A,2B-B

A/C (Cooling & Heating) (31)

Key Reference

Component (Item) Drawing Description

HS-31A-20A 37A 47W867-2 MCR Air Handling Unit Handswitch

HS-31A-20B 37A 47WB67-2 MCR Air Handling Unit Handswitch
0-FCO-31A-20 374 L7WB67-2 MCR Air Handling Unit Inlet Damper
0-FSV-31A-20 37A 4748672 MCR Air Handling Unit Solenoid Valve
0-T-31A-22 37A 47W867-2 MCR AHU Temperature Control Loop
0-FSV-31A-22A 37A 47W867-2 MCR AHU Cooling Fluid Solenoid Valve
0-FSV-31A-22B 374 47W867-2 MCR AHU Cooling Fluid Solenoid Valve

** Note system 30 components associated with Key 10 are contained in reference
11.7. -
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APPENDIX C

A/C (Cooling & Heating) (31) Continued

Key Reference

Component (Item)  Drawing Description
0-FCO-31A-23 37A 47W867-2 MCR AHU Inlet Damper
0-FSV-31A-23 37A 47W867-2 MCR AHU Solenoid Valve
HS-31A-23A 37A 47W867-2 MCR Air Handling Unit Handswitch
HS-31A-23B - 37A 47W867-2 MR Air Handling Unit Handswitch
0-T-31A-39 37A 47W867-2 MCR AHU Temperature Control Loop
0-FSV-31A-39A 37A 47WR67-2 MCR AHU Cooling Fluid Solenoid Valve
0-FSV-31A-39B 37A 47.867-2 MCR AHU Cooling Fluid Solenoid Valve
0-TCV-31A-476&Loop 37A 47W867-2 MCR AHU Cooling Fluid Control
0-TCV-31A-48 " 3TA 47W867-2 MCR AHU Cooling Fluid Control
0-TCV-31A-49 37A 47W867-2 MCR AHU Cooling Fluid Control
0-TCV-31A-50 37A 47W867-2 MCR AHU Cooling Fluid Control
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A/C (Cooling & Heating) (31) (Continued)
Key Reference

Component (Item) Drawing Description

0-T-31A-52 37A 474867-2 MCR AHU Air Controls

0-TCV-31A-65 & Loop 37A 4748672 MCR AHU Cooling Fluid Control

0-TCV-31A-66 & Loop 37A 47WB67-2 MCR AHU Cooling Fluid Control

0-TCV-31A-67 & Loop 37A 47WE67-2 MCR AHU Cooling Fluid Control

0-TCV-31A-68 & Loop 37A “TW867-2 MCR AHU Cooling Fluid Control

0-T-31A-70 37A 4TWEET -4 MCR AU Air Control

0-P-31A-126 37A 474867 -4 MCR AAU Condensing Unit Pressure Control

0-P-31A-127 37A 474867 -4 HCR AHU Condensing Unit Pressure Control

0-T-31A-128 37A 47WB67 -4 LR AHU Condensing Unit Temperature Control

0-T--31A-129 37A LINBET -4 MCR AHU Condensing Unit Temperature Control

0-LG-21A-130 37A 4TWB6T -4 MCR AHU Condensing Unit 0il Sump Level
Glass :

Loop 31A-131 37A 47V867 -4 MCR AHU Condensing Unit A-A

0-T-31A-132 37A 474867 -4 MCR AHU Condensing Unit Oil Pump Motor
Temperature

0-T-31A-133 37A 4TWB6T -4 0il Cooler MCR AHU Condensing Unit Control

Loop 31A-i34 37A 47W867 -4 MCR AHU Condensing Unit A-A

0-ET-311A-136 37A L7¥867-4 MCR AHU Condensing Unit Liquid Pressure

0-P=31A-141 37a 4TW86T7 -4 MCR AHU Condensing Unit Liquid Pressure

0-P-31A-142 37A 474867 -4 MCR AHU Condensing Unit Liquid Pressure

0-T-31A-143 37A 47VB67 -4 MCR AHU Condensing Unit Temperature
Controls

0-T-31A-144 37A LTWBET -4 MCR AHU Condensing Unit Temperature
Controls .

0-LG-31A-145 37A 474867 -4 MCR AHU Condensing Unit 0il Sump Level
Glass

Loop 31A-146 37A 470867 -4 MCR AHU Condensing Unit B-B

0-T-31A~147 37A 4748674 MCR AHU Condensing Unit 0il Pump Motor
Temperature

0-T-31A-148 37A 470867 -4 0il Cooler MCR AHU Condensing Unit Control

0-ET-31A-151 37A 474867 -4 MCR AHU Condensing Unit Comp. Mtr, Power
Supply

Losp Sia-iks 374 4TUB67-4 B-B

MCR AHU Condensing Unit

Cls
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A/C (Cooling & Heating) (31) (Continued)
Key Reference
Component (Item) Drawing Description
0-P-31A-172 37A 4INB6T -4 MCR AHU Condensing Unit Liquid Pressure
0-P-31A-173 37A L7867 -4 MCR AHU Condensing Unit Liquid Pressure
0-FCO-31A-176 37A 478672 MCR AHU Inlet Damper
0-T-31A-176 37A 47W867-2 MCR AHU Inlet Damper Control
0-FCO-31A-177 - 37A 47WB67-2 MR AHU Inlet Damper
0-T-31A-177 374 4768672 MCR AHU Inlet Damper Control
¢
A/C U A-A 37A  47W867-2 MER Air Conditioning Unit Ros
A/C U B-B 37A 47W867-2 M.ER Air Conditioning Unit  yul¥
d SRS YA e —
drﬁ’-—c.—hlﬂ e ey —HER—Humtdrty—Controt———
Control Air (32)
Key Reference
Component (Item) Drawing Description
0-FSV-32-37 13 4748455 Station Air Compressor B Coolant Water
Inlet Valve
0-FSV-32-42 13(100) &47W845-5 Station Air Compressor A Coolant Water
Inlet Valve
0-FSV-32-61 431110) 47W845-6 Auxiliary Air Compressor A-A Cooling
Water Inlet
0-FSV-32-62 13€(109) 47W848-1 Auxiliary Air Compressor A-A Unloader
Valve
0-FCV-32-82 13(101) 47W8ss-1 Auxiliary Air Compressor A-A Auxiliary
Building Isolation
0-PS-32-82 13 47WB48-] Auxiliary Air Compressor A-A Auxiliary
3 Building Isolation Control
0-FCV-32-85 13(111)  47w84s-1 Auxiliary Air Compressor 3-8 Auxiliary
Building Isolation Valve
0-PS~32-85 13 47W848-] Auxiliary Air Compressor B-B Auxiliary
Building Isolation Control
0-FSV-32-87 13(112) 47W8us-1 Auxiliary Air Compressor B-B Auxiliary

Building Isolation

—
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APPENDIX C

Control Air (32) (Continued)

Key Reference
Component (Item) Drawing Description
0-FSV-32-88 13(113) 47W848-1 Auxiliary Air Compressor B-B
Urloader Valve
Station Air 13(99) 47W846-1  Compressor
Compressor A
Station Air 13(102)  47W846-1 Compressor
Compressor B
Aux Air Compressor A 13 47W846-1 Compressor
Aux Air Compressor B 13 . 47W846~1 Compressor
Control Air Supply
Path 1 12, 16 47WB46~1
Control Air Supply
Path 2 12, 16 47WB46-1
Control Circuit for
Air Comp A 13 47W846~1
Control Circuit for
Air Comp B 13 47W846~1
fontrol Circuit for Aux
Air Comp A 13 47W848-1
Control Circuit for Aux
Air Comp B 13 47WB48-1
Service Air (33)
Key Reference
Component (Item) Drawing Description
0-VLV-33-500 13 47WB46-1 Station Air to
- Control Air Manual
Isolation
0-VLV-33-501 , 13 47WB46~-1 Station Air to
Control Air Manual
Isolation

Clé DNE4-1639
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Sample System (43)
Key Refecence
Component (Item) Dr: *ing Description
*1&2-FCV-43-55 24 470611 -1-3 Sample Line Cooler
Isolation
*162-FCV-43-58 24 47W611~1-3 Sample Line Cooler
Isolation
*18%-FCV-43-61 24 47W611-1-3 Sample Line Cooler
Isolation
*162-FCV-43-64 24 47W611-1-3 Sample Line Cooler
Isolation

r¢~dwatcr'00ntrol System (46)

Key Reference
Component (Item) Drawing Description
Loop FI1C-46-57 14, 15 (152) 47W610-46-1 TDAF WP Flow Control
Loop SC-46-57 146, 15 (132) 47W5)0-46~1 TDAS WP Speed Control
Chemical and Volume Control System (62)
Key Reference
Component (Item) Drawing Description
162-FCV-62-54 8 47W809-1 Excess Letdown Isolation Valve
162-FCV-62-55 8 47W809-1 Excess Letdown Isolation Valve
162-FCV-62-56 8 47W809-1 Excess Letdown Isolation Valve
162-FCV-62-69 7 47W809-1 RCS Loop 3 Letdown Fiow v.lve
162-FCV-62-70 7 47W809-1 RCS Loop 3 Letdown Flow Valy.:
162-FCV-62-72 7 67W809-1 Regen Heat Exchanger Letdown
Isolation Valve
162-FCV-62-73 7 47W809-1 Regen Heat Exchanger Letdown
Isolation Valve
162-FCV-62-74 7 47W809-1 Regen Heat Exchanger Letdown
Isolation Valve
c17 DNE4-1639
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APPENDIX C

Chemical and Volume Control System (62) (Continued)

Key Reference

Component (Item) Drawing Description

142-FCV-62-4 34(131) 47W809-1 Auxiliary Spray Isolation Valve

162-FCV-62.85 34(131a) 47w809-1 Normal charging Isolation Valve

1sz-rcv-sz-as. 34(130) 47W809-1 Alternate Charging Isolation Valve

1§2-FCV-62-89 34(129) 47W809-1 Charging Flow Control Valve

162-FCV-62-90 34(129) 47WB09-1 Charging Flow Isolation Valve

1&2-FCV-62-91 34(129) 47W809-1 Charging Flow lsolation Valve

162-FCV-62-93 2,34 47W809~1 Charging Header Flow Control Valve

(129) '

1-FCV-62-98 1(10a) 47W809-1 Centrifugal Charging Pump Minimum
Flow Isolation Valve

2-FCV-62-98 1 47W809-1 Centrifugal Charging Pump Minimum
Flow Isolation Valve

1-FCV-62-99 1(10a) 47W809-1 Centrifugal Charging Pump
Isolation Valve

2-FCV-62-99 1 47WB09-1 Centrifugal Charging Pump
Isclation Valve

PCV-62-119 5 47WB09-1 VCT 1Isolation From Nitrogen

PCV-62-120 5 47W809-1 VCT Isolation From Hydrogen

FSV-62-125 S 47W809-1 VCT Vent Isolation

PCV-62-126 5 47W809-1 VCT Vent Isolation

162-L-62-129A 4,5 47W809-1 VCT Level Loop

162-L-62-130A 4,5 47W809-1 VCT Level Loop

1&2-LCV-62-132 4(60),5 47W809-1 VCT Outlet Isolation Valve

1&2-LCV-62-133 4(60),5 47W809-1 4 VCT Outlet Isolation Valve

162-LCV-62-135 4,5(60) 47W809-1 y Charging Pump Flow from RWST

1&2-LCV-62-136 4,5(60) 47W809-1 Charging Pump Flow from RWST

152§rcv-62-77 48 47W809-1 Normal Letdown Isolation Valve

1&2-PCV-62-81 48 47W809-1 VCT Letdown Pressure Control Valve

VLV-62-672 48 47W809-1 PCV by-pass valve

142-TCV-62-79 48 47W809-1 VCT Letdown Temp. Control Valve

142-FCV-62-59 48 47W809-1 Excess Letdown Three-way Valve

1&2-FCV-62-61 48 47W809-1 Excess Letdown Isolation Valve

162-FCV-62-63 48 47W809-1 Excess Letdown Isolation Valve

cls
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Chemical and Volume Control System (62) (Contifrued)

Key Reference
Component. (Item) Drawing Descriptior,
1&2-VLV-62-526 2,34 47W809-1 Charging Flow Manual Bypass Valve
182-VLV-62-527 2 47WB09-1 CCP A Manual Isolation to Charging
162-VLV-62-513 2 47W809-1 B Manual Isolation to Charging
182-VLV-62-534 2,34 47W809-1 Charging Flow Manual Bypass Valve
VLV-62-538 34 47W809-1 RCS Makeup Manual FCv Bypass
VLV-62-689 S 47W809-1 VCT Gas Sample Manual Isolation
VLV-62-692 S 47W809-1 Manual VCT Isolation From Nitrogen
VLV-62-693 5 47W809-1 Manual VCT Isolation From Hydrogen
1&2-Centrifugal 1 47W809-1 See Appendix A, Key 1

Charging Pump A-A

1&2-Centrifugal 1 47W809-1 See Appendix A, Key 1
Charging Pump B-B
162 CCP Room Cooler 1 47WB09-1 See Appendix A, Key 1
Fan A-A !
CCP Room Cooler
Fan B-B 1
CCP Aux Lube 0il
Pump A-A 1 47W610-62-2 Oil Supply for ccP A
CCP Aux Lube 0il
Pump B-B 1 47W610-62-2 0il Supply for ccp B
1&42-LCV-62-118 48 47W809-1 VCT Level Control Valve
182-RV-62-662 48 47W809-1 Normal Letdown to PRT
162-VLV-62-723 48 47W809-1 Normal Letdown Header Isolation
Valve
1&2-RV-62-6136 48 47W809-1 Excess Letdown Relief Valve to PRT
1&2—VLV-62-71§ 48 47W8B09-1 Excess Letdown Header Isolation

4617F/IMs
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APPENDIX C
Safety Injection System (63)

Key Reference
Component (Item) Drawing Description
182-FCV-63-1 5 47W811~1 RWST to RHR Pump Flow Control
182-FCV-63-5 4,5(61) 47uW811-1 RWST to SIS Pump Flow Control
162-FCV-63-6 4,5 47W811-1 SIS Pump Inlet to CVCS Charging Pump
162-FCV-63-7 4,5 47W811-1 SIS Pump Inlet to CVCS Charging Pump
*162-FCV-63-8 30 47W811-1 RHR Pump Supply to CCPs Flow Control
*1§2-FCV-63-11 30 47W811-1 RHRP Qutlet to SIP Inlet Isolation

Valve
162-FCV-63-25 6 47W811-1 SIS Boron Injection Tank Shutoff
162-FCV-63-26 6 47W811-1 SIS Boron Injection Tank Shutoff
162-FCV-63-39 6 47wW811-1 SIS Boron Injection Tank Shutoff
162-FCV-63-40 6 47W811-1 S18 Boron Injection Tank Shutoff
162-FCV-63-41 6 47W811-1 SIS doron Injection Tank to CVCS Boric
Acid Tank
162-FCV-63-42 6 47We11-1 S18 Boron Injection Tank to CVCS Boric
Acig Tank .

162-FCV-63-47 4,5(61) 47W811~-1 SIS Pump iA-A Inlet Valve
wF(V-63-63 36 47W811-1 AT No. & Nitrogen Isolation Valve
*FCV-63-65 36 47W811-1 AT No. &4 Nitrogen Vent Valve
*FCV-63-67 36 47W811-1 AT No. 4 Flow Isolation Valve
*FCV-63-71 48 47W811-1 Inboard CIV to CVCS Holdup Tank
162-FCV-63-72 5(64), 47W811-1 Containment Sump Flow Isolation Valve

30(128)
162-FCV-63-73 5(64), 47W811-1 Containment Sump Flow Isolation Valve

30(128)
*FCV-63-80 36 47W8l11-1 AT No. 3 Flow Isolation Valve
*FCV-63-84 48 47w811-1 Outboard CIV to CVCS Holdup Tank
*FCV-63-87 36 47Wsl1-1 AT No. 3 Nitrogen Isolation Valve
162-FCV-63-93 30(124) 47W811-1

RHR Pump A-A Discharge to Cold lLeg 2 & 3

C20
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Safety Injection System (63) (Continued)

Key Reference

Component (Item) ~Drawing —Description

1&2-FCV-63-94 30 47W811-1 RHR Pump B-B Discharge to Cold Leg 1 & 4

*FCV-63-98 36 47W811-1 AT No. 2 Flow Isolation Valve

XFCV-63-107 36 47W811-1 AT No. 2 Nitrogen Isolation Valve

*FCV-63-111 48 47W811-1 RHR CL Injection Cross Connect Flow
Control

*FCV-63-112 48 47W811-1 BHR CL Injection Cross Connect Flow

' C.atrol

*FCV-63-118 36 47W811-1 AT No. 1 Flow Isolation Valve

*FCV-63-127 36 47W811-1 AT No. 1 Nitrogen Isolation Valve

162-FCV-63-172 30(127) 47W811-1 RHR Hot Ler Injection Isolation Valve

182-VLV-63-574 6 47W811-1 Boron Injection Tank Outlet Valve to

Boric Acid and cvcs Holdup Tanks
Essential Raw Cooling Water (67)

Key Reference

Component. (1tem) _ Drawing _ Description
0-FCV-67-12 3(139,142) 47W845-1 ERCW Header A Return Dischaige Canal
£ 1toff ‘talve
O~FCV-67-14 3(51,56),9 47WB45-1 ERCW Header A Return Discharge Canal
Shutoff Valve
1&2-FCV-67-66 3(133,147) A7WB45-1 DG Heat Exchanger Isolation Valve
1-FCV-67-162 370 47WB45-6 CCS & AFW Pump Space Cooler Isol. Valve
1-FCV-67-164 370 47W845-6 CCS & AFW Pump Space Cooler Isol, Valve
RA
2-FCV-67-217 370 A7WB45-4  BA & AFW Pump Space Cooler Isol. Valve
., 2-FCV-67-219 370 47WBA5-4 BA & AFW Pump Space Cooler Isol. Valve
c21
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Essential Raw Cooling Water (67) (Continued)
Key Reference
Component (Item) Drawing Description
182-FCV-67-67 3(44,142) 47W845-1 DG Hx Isolation Valve
1-FCV-67-81 3 47W845~2 Auxiliary Building ERCW Supply Header
1A Isoliation Valve
2-FCV-67-81 3(40) 47W845-2 Auxiliary Building ERCW Supply Header
2A Isolation V. lve
1-FCV-67-52 3(46) 47W845-2 Auxiliary Bui.ding ERCW Supply Header
1B Isolation Valve
2-FCV-67-82 3(54) 47W845-2 Auxiliary Building ERCW Supply Header
2B Isolation Valve
1-FCV-67-123 3(47),19  47W845-2 Containment Spray Heat Exchanger 1B
Supply Control Valve
2-FCV-67-123 3(58),1°  47W845-2 Containment Spray Heat Exchanger 2B
Supply Control Valve
1-FCV-67-124 3(47),19  47W845-2 Containment Spray Heat Exchanger 1B
. Discharge Valve
2-FCV-67-124 3(58),19 47W845-2 Containmen* Spray Heat Exchanger 2B
Discharge Valve
1-FCV-67-125 3(134), 47W845-2 Containment Spray Heat Exchanger 1A
19 Supply Control Valve
2-FCV-67-125 3(41),19  47W845-2 Containment Spray Heat Exchanger 2A
Supply Control Valve
1-FC7-67-126 3(134),19 47W845-2 Containment Spray Heat Exchanger 1A
Discnarge Valve
2-FCV-67-126 3(41),19  47W845-2 Containment Spray Heat Exchanger 2A
Discl.arge Valve
1-FCV-67-127 3,13 47W845-2 Supply Valve for ERCW Flow to Air
(105.135) Conditioning Equipment 1A, and
Service Air Compressor
2-FCV-67-127 3(141) 47WB45-2 Supply Valve for ERCW Flow to Aip
Conditioning Equipment 2A
Cc22 DNE4-1639
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APPENDIX C

Essential Raw Cooling Water (67) (Continued)

Key Reference
Component (Item) _ Drawiag

e o= Daaseigtion
1-FCV-67-128 3,13(107, 47W845-2 Supply Valve for ERCW Flow
144) Conditioning Equipment 1B,
Service Air Compressor
2-FCV-67-128 3(148),13 47W845-2 Supply Valve for ERCW Flow to Air
Conditioning Equipment 2B
1-FCV-67-146 1(9), 47W845-2 Component Cooling System Heat
9(83) Exchanger A Discharge Control Valve
2-FCV-67-~146 47W845-2 Component Cooling System Heat
1(22),9 Exchanger B Discharge Control
(86) Valve
1-FCV-67-147 3 47W84L5-2 Cross Connect Valve, Main Supply
Control Header 1A
2-FCV-67-147 3(55),19 47W845-2 Cross Connect Valve, Main Supply
Header 2B

0-FCV-67-151 1(35) 47W845-2 Component Cooling System Heat
Exchanger C Discharge Control Valve

0-FCV-67-152 47W345-2 Component Cooling System Heat
Exchanger C Discharge Control Valve

1-FCV-67-168 47W845-6 Supply Valve for ERCW Flow to
Centrifugal Charging Pump Roum Cooler

' 1A

2-FCV-67-168 w7WB45-4 Supply Valve for ERCW Flow to
Centrifugal Charging Pump Room Cooler
2A

A~FCV-67-170 \ 47W845~6 upply Valve for ERCW Flow to
Cerntrifugal Charging Pump Room Cooler
1B

2-FCV-67-170 3(59,149) - Valve for ERCW Flow to

s £ 1 "h i ™ Pumn Reom O~
fugal Charging Pump Room Cooler

1-FCV-67-188 LTWB45-6 Supply Valve

" . D e
Pump Room Cool

2-FCV-67-190
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2-FCV-67-489
162-FCV-67-490A
1&62-FCV-67-490D
162-FCV-67-491A
1&2-FCV-67-491D
1-FCV-67-492
2-FCV-67-492

3(53)
3(53)
3(48,52)
3(137)
3(43,138)

it

3(39)
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APPENDIX C
Essential Raw Cooling Water (67) (Continued)
Key Reference
Component (Item) Drawing Description
0-TCV-67-197 37A 47W845-6 MCR A/C Discharge Isolation
0-TCV-67-201 37A 47W845-6 MCR A/C Discharge Isolation
0-FCV-67-205 13(104) 47W845-5 Station Service and Control Air
Compressor Supply Header A Isolation
Valve
*FS-67-206 13 47W610-67-5 ERCW to Station Air Comp Train A
#*PS-67-206 13 “IW610-67-5 ERCW to Station Air Comp Train A
0-FCV-67-208 13(106) +7W845-5 Station Service and Control Air
Cempressor Supply Header 1B Isolation
Valve
*FS-67-209 13 47W610-67-5 ERCW to Station Air Comp Train B
*PS~-67-209 13 47W610-67~5 ERCW to Station Air Comp Train B
162-FCV-67-223 3(37,50), 47W845-2 Supply Header 1B to Header 2A
19 Isolation Valve
0-FCV-67-2364 3(42,139) 47W845-1 Header A Return Discharge Canal
Shutoff Valve
0-FCV-67-365 3(51,57), 47W845-1 Header A Retura Discharge Caral
- 9 Shutoff Valve
1-FCV-67-424 3(49), 47W845-2 ERCW to Corponent Coo.ing Water HTX
19 Header 1B
J-FCV-67-478 1,9(80),19 4TWB4L5-2 Supply Valve &RCW to Compenent
Coolant Heat Exchanger A
e " i
‘p )‘E-FCV-67~689 3(45) 47W845-5 ERCW Strainer B1B-B Isolatiscn Valve

47W845-5
47W845-5
47W845-5
4745455
47W845-5
47W845-5

ERCW Strainer B2B-B Isolation
f.rainer B Backwash Isolation
Strainer B Backwash Isolation
Strainer A Backwash Isolation
Strainer A Backwash Isolation
ERCW Strainer AlA-A Isolation
ERCW Strainer A2A-A Isolation
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APPENDIX C
Essential Raw Cooling Water (67) (Continued)
Key Reference
Component (Item) Drawing Description
ERCW Pump J-A 3 4748455 Delivers ER™W Cooling to Header 1A
ERCW Pump K-A 3 47Wg45-5 Delivers ERCW Cooling to Header 1A
ERCW Pump Q-A 3 47W845~5 Delivers ERCW Cooling to Header 2A
ERCW Pump R-A 3 4TWB45-5 Delivers ERCW Cooling to Header 2A
ERCW Pump L-3 3 47W845-5 Pelivers ERCW Cooling to Header 1B
ERCW Pump H-B 3 4TW845-5 Delivers ERCW Cooling to Header 1B
ERCW Pump N-B 3 47W845-5 Delivers ERCW Cooling to Header 2B
ERCW Pump P-B 3 47WB45-5 Delivers ERCW Cooling to Header 28
ERCW Strainer 3 47W845-5 Strainer for ERCW Header 1A
AlA-A
ERCW Strainer 3 47W845-5 Strainer for ERCW Header 2A
A2A-A
ERCW Strainer 3 47W845-5 Strainer for ERCW Header 1B
B1B-B
ERCW Strainer 3 47W845-5 Strainer for ERCW Header 2B
B2B-B .

ERCW Header 2A&1B 1(10,22a), 47W845-5
3,9(52)

ERCW Head2r 2B&1A 1(37),3 47W845-5

*Screen Wash Pump

A=A 3 47WB45~5
*Screen Wash Pump

B-B 3 47WB45-5
*Screen Wash Pump

C-B 3 4TW365-5
*Screen Wash Pump

D-A 3 47V845-5 "
*Traveling Screen

A-A 3 47W845~-5
*Traveling Screen .

B-B 3 47W845-5
*Traveling Screen

C-B 3 47WB45~5
*Traveling Screen’

D-A 3 47W845-5
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Reactor Coolant (68)
Key Reference
Component (Item) Drawing Description
162-T-68-1 28(119) 47W610-68-1 Loop 1 Hot Leg ~emperature Indicator
162-T-68-18 28(119) 47W610-68-1 loop 1 Cold Lep Temperature Indicator
162-T-68-24 23(119) 47W610-68-2 Loop 2 Hot L :g Temperature Indicator
162-T-68-41 28(119) 47W610-68-2 Loop 2 Cold Leg Temperature Indicator
162-T-68-43 28(119) 47W610-68-3 Loop 3 Kot Leg Temperature Indicator
1€2-T-68-50 28(119) A7V610-68-3 Loop 3 Cold Leg Temperature Indicator
162-T-68-65 28(119) 47W610-68-4 Loop 4 Hot Leg Temperature Indicator
162-P-58-66 28 47W610-58~7 RCS Pressure Loop for PI-68-66A
162-P-68-69 2 47W610-63-7 RCS Pressure Loop for PR-68-69
182-T-68-83 28(119) 47W610-68-¢ Loop 4 Cold Leg Temperature Indicator
162-1-68-320 2 47HW610-68-5 Pressurizer Level Loop
Py 68323 28 PGt REGFRE—F renome—boop
Yl —pepaware— 20 Pt '
1&2-FCV-68-332 28(121) “7W813-1 Pressurizer Relief Block Valve
162-FCV-68-333 28(122) 47W813-1 Pressurizer Relief Biock Valve
1,2-PCV-68-334 7(69), 4LTW813-1 Presstu~-izer PCRY
28(122)
162-L~68-335 2 47W610-68-5 RCS Pressurize. Water lave!
16§2-L-68-339 2 67W610-68-5 RCS Prensurizer Water Lavel
g,",.,a—m 2+~ AFNGE 2] “WE~PRE-Preagure—tcor
182-PCV-€8-340A 7(70), 47We13-1 Preseurizer PORY
28(121)
1§2-PCV-63-3408B 28(123) 47W313-1 Pragsurizer Spray Valve
1,2-PCV-58--350D 25 LTWB(3-:1 Presuyurizer Speay Valva
Loop-1&2-F-68-342C 28 47W610-68~5 . Pregsurizer Pressure Instrument Loop
for PI-68-342A
A18%-FSV-58-394 7(71) 47W813-1 Reactor Vessel Head Vent Isolatic:
V*fi@ Valve
W1 ME2-FSV-68-395  7(72) 47W813-1 Reactor Vessel Head Vent lsolation
Valve
162-FSV-68-336 7(71) 47W813-1 Reactor Vessel Head Vent Throttle
Valve
182-FSV-68-397 7(71,72)  47W813-1 Reactor Vess21 Head Vent Throttle
Valve

O
"0
o
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Component Cooling Water System (70)

Key Reference
Component (Item) Drawing Description
0~FCV-70-1 1;31 47W859~1 SFPCS HX B Outlet Isolation Valve
182-FCV-70-2 1(4,15) 47W859~1 RHR HTX A Inlet Valve
1&2-FCV-70-3 1(33,34) 47W859-1 RHR HTX B Inlet Valve
182-FCV-70-4 9(79, 47W859-1 Miscellaneous Equipment Header Inlet

87) Valve
1-FCV-70-8 1(2), 47W859-1 CCS HTX A, Outlet Isolation Valve

9(77)
1-FCV-70-9 1(3,31) 47W859-1 CCS HTX A & C, Outlet Isolation Valve

9(78)
1-FCV--T2-10 1(3,31)

9(78) 47W859-1 CCS HTX A & C, OQutlet Isolation Valve
0-FCV-70-11 1,31 47W859~1 SFPCS Hx A OQutlet Isolation Valve
0-rCV-70-12 1(30) 47W859-1 CCS HTX C Outlet Isolation Valve
1-FCV-70-13 1(8,28), &7W859-1 CCS HTX A & C Inlet Isolation Valve

9(84) :
2-FCV-70-14 - 1(18,29) 47859-1 CCS HTX B & C Ialet Isolation Valve

9(92)
2-FCV-/0-15 +(12), 47WE59-1 CCS HTX B Outlet Isolation Valve

9(87)
2-FCV-70-16 1(19), CCs ix B Inlet Isolation Vaive
’ 9(&7)
2-70V-70-18 1(18,29) 47W859-1 CCS HTX B & C Inlet Icolation Valve

9(92)
0-FCV-70-22 1(27) 47W859-1 CCS HTX C Inlet Isolation Valve
1-FCV-73-23 1(8,28), 47W859-1 CCS HTX A & C Inlet Isolation Valve

9(84)
1-FCV-70- 25 1(6), 47W857~1 CCS HMTX A Inlet Valve

9(76) -
1-FCV-70-26 1(25), 47W859~1 CCS Pumps 1A-A and 1B-B to C-S

9(84) Outlet Isolation Valve
1-FCV-,0-27 1(25), 47W85901 “CCS Pumps 1A-A and 1B-B to C-$

9(84) Outlet Isolation Valve
2-FCV-70-28 1(17,26) 47W859-1 CCS Pump 2A-A and 2B-B to C-S Qutlet

9(94)
2-FCV-70-29 J 1(17,26) 47W859-1 CCS Pump 2A-A and 2B-B to C-S Qutlet

9(94) Isolation Valve '
0-FCV-70-34 1(5), 47W859-1 CCS Pump 1A-A to 1B-B Inlet Isolation

9(75) Valve
0~FCV-70-39 1(21), 47W859-1 CCS Pump 2A-A to 2B-B Inlet Isolation

9(89) Valve
0-FCV-70-40 1,31 47W859-1 SFPCS Hx A Inlet Isolation Valve
0-FCV-70-41 1,31 47W859-1 SFPCS Hx B Inlet Isolation Valve
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APPENDIX C

Component Cooling Water System (70) (“ontinued)

Key Reference
Component (Item) Urawing Description
1-FCV-70-64 1(7,23) 47W859-1 CCS Pumps 1A-A and 1B-B to C-§ Inlet
9(85) Isolation Vvalve
1-FCV-70-74 1(7,23) 47W859-1 CCS Pumps 1A-A and 1B-B to C-S Inlet
9(85) ; Isolation valve
1&2-FCV-170-75 1(37) 47W859-1 RHR Heat Exchanger B Return Header
Isolation Valve
2-FrV-70-76 1(20,24) 47W859-1 CCS Pumps 2A-A and 2B-B to C-8 Inlet
: 9(93) Isolation valve
2-FCV-70-78 1(20,24) 47W859-~1 CCS Pumps 2A-A and 2B-B to C-S Inlet
9(93) Isolation valve
1&2-FCvV-70-87 9(74,88) 47W859-2,3 Reactor Coolant Pump Thermal Barrier
Return Isolation Valve
1&2-FCV-70-90 9(74,88) 47W859-2,3 Reactor Coolant Pump Thermal Barrier
. Return ISOL Valve .
1&82-FCV-70-133 9(73,87) 47W859-2,3 Reactor Coolant Pump Thermal Barrier
¢ Coolant Isolation Valve ‘
142-FCV-70-134 9(73,587) 47W859-2,3 Reactor Coolant Pump Thermal Barrier
Cuolant Isolation Valve
1&2-FCV-70-153 1(36),31 47W859-4 RHR Heat Exchanger B Qutlec Yalve
142-FCV-70-156 1(1,16) 47WB59-4 RHR Heat Exchanger A Outlet Valve
9(81),31
0-FCV-70-1%3 1(14), 47W859-1 SFPCS Heat Exchanger A & B Inlet Valve
9(91),
31
1&62-FCV-70-85 A8 47W859-2,3 CCS to Exces- wetdown HX
1&2-FCV-70-143 48 47WE59-2,3 CCS to Excess Letdown HX Rﬂ
1§2-TCV-70-192 48 47W859-2,3  CCS to Letdown HX
c28
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APPENDIX C
Component Cooling Water System (70) (Continued)
Key Reference
Component (Item) Drawing Description
0-FCV-70-194 1(14), 47W859-1 SFPCS Heat Exchanger A & B Inlet Valve
9(91),
31
2-FCV-70-195 1€(13,32) 47W859-1 CCS HTX B & C Outlet Isolation Valve
9(90)
2-FCV-70-196 1€(13,32)  47W859-1 CCS HTX B & C Qutlet Isolation
9(90)
0-FCV-70-197 1,31,9 47W859~1 SFPCS HTX Supply Header Valve
0-VLV-70-529A 1531 47W859-1 SFPCS HTX A Outlet Manual Isolation Valve
0-VLV-70-5298 1.31 47W859~1 SFPCS HTX B Outlet Manual Isolation Valve
1-VLV-70-531 ;31 47W859~1 SFPCS HTX Return Manual Isolatica Valve
0-FCV-70-198 1,9,31 47W859-1 SFPCS HTX Supply '.eader Valve
162-VLV-70-545A . 1(1,16),9 474859-4 RHR A Inlet Isolution Valve
1§2-VLV-70-545B 1 478534 RHR B Inlet Isolation Valve
162-VLV-70-5464 1(1,16 ,9 ¢7W859-4 RFER HTX A Outlet Valve
16§2-VLV-70-546B 1 47W859-4 RHR HTY. 1A-A Outlet Valve
0-VLV-70-574 31 47W859-2&5 Non Regen Letdown HTX Manual Inlet
0-VLV-70-587 31 47W859-162 Non Regen Letdown HTX Manual Outlet
0-VLV-70-601 31 +7HE59-2 Comp Cooling to ERCW Manual Isolation
OQutlet
0-VLV-70-636 31 47%859-2 ERCW Cooling to CCS Inlet
0-VLV-70-637 31 47W859-2,3 = BAEGGS Irlet_Isolation Valve
0-VLV-70-661 31 47W859-2,3 BAE&GS OQutlet Isolation Valve
CCS Pump B-B 1,9 47W859-1
CCS Pump A-A 1,9 47W859~1
CCS Pump C-$ 1,9 47W859-1
RCP Thermal P
Barrier
Booster Pump A-A 9 47W859-2
Booster Pump A-A 9 47W859-2
Booster Pump B-B 9 47W859-2
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Containment Spray (72)

Key Reference
Compenent (Item’ Drawing Description
162-FCV-72-2 4,5(63) 47W812-1 Containment Spray Header B Isolation

Valve
162-FCV-72-20 3 47W812-1 Containment Sump Isolation to C3Ps
162-FCV-72-23 5 47W812-1 Containment Sump Isolation to CSPs
162-FCV-72-39 4,5(63) 47W812-1 Containment Spray Header A Isolation
Valve

1&2-ch-72-60 4,5(62).

30 47W812-1 RHR Spray Header A Isolation Valve
162-FCV-72-41 4,5(62),

30 47W812-1 RHR Spray Header B Isoliation Valve
CS Pump A-A 4,5(63) 47W812-1
CS Pump B-B 4,5(63) 47W812-1

Residual Heat Removal (74)
. Key Reference
Component (Item) Drawing Description
162-FCV-74-1 7(68),30 474810-1 RHR System Isolation Valve
162-FCV-74~2 7(68),30 47W210-1 RHR System Isolation Valve
162-FCV-74-3 30(126) 47W810-1 RHR Pump A-A Inlet Flow Control ,alve
¥142-FCV-74-12 5,30 47W810-1 RHR Pump A-A Min Flow Valve
152-FCV-74~16 30(125) 47W810-1 RHR HTX A OQutlet Flow Control Valve
152-FCV-74-21 30(126) 47W810-1 RHR B~-B Pump B-B Inlet Flow Control Valve
¥ 182-FCV-74-24 5 47W810~-1 RHR Pump B-B Mini Flow Valve

162-FCV-74-28 30(125) 47wW810-1 RHR HTX B Outlet Flow Contrcol Valve
*1&2-FCV-74~32 30 47W810~1 . RHR HTX Bypass Flow Control Valve
162-FCV-74-33 30(127) 47W810-1 RHR HTX A Bypass Valve
162-FCV-74-35 30(127) 47W810-1 RHR HTX B Bypass Valve
#*162-HCV-74-36 30 47W810-~1 RHR HTX A Bypass Valve
*16&2-HCV-74-37 30 47W810~-1 RHR HTX B Bypacs Valve
#*162-VLV-74-542 48 47W810-1 RHR HX Tube Drain Manual Isolation
#*16&2-VLV-74-546 48 47W810-1 RHR HX Tube Drain Manual Isolation
RHR Pump A-A © 31,4,5

(62)
RHR Pump B-B 31,4,5

(62)
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Waste Disposal System (77)wwn— §7ﬁ773
Key Reference
Component (Item) Drawing Description
PCV-77-89 5 47W830-4 Waste Gas Compressor Isolation

From VCT Vent Path

ﬂ4ﬂ*‘ﬁutc‘syst!nrff‘tvnpen!ﬂfS‘!SSUCTZt!U‘WTYH‘EUHTITHMEﬂt'integTity—are-
—eontained—in-reference—ti7— Rae 1/11/53

Upper Head Injection (87)

Key Reference

Component (Item) Drawing Description

1&2-FCV-87-21 36 47W811-2 Accumulator to Rx Vessel Head isolation
182-FCV-87-22 36 47W811-2 Azztgﬁlatot to Rx Vessel Head Isolation
162-FCV-87-23 36 47W811-2 Azzizslator to Rx Vessel Head Isolation -
162~-FCV-87-24 . 36 47W811-2 Azzézzlator to Rx Vessel Head Isolation
1,2-\ .V-87-550 36 47Wa11-2 UK;UZ:S deader Manual Vent

1,2-VLV-87-552 36 47W811--2 UHI Gas Accwwulator Truck Fill
Reactor Protection System (99)

Key Reference

Coaponent (Item) Drawing Description oo
HS-RT-1 or HS-RT-2 29 47W611-99~1
NI-31B 29 '3
NI-32B 29
Reactor Trip
Breaker A 29 47W611-99-1
Reactor Trip
Breaker B 29 47W611-99-1
#Rod Drive Motor 47W611-99-1 3
Generator Set
Breaker A&B 29

* Indicates equipment/compunents that have been added since revision 6 of this
calculation.

C31 DNE4-~1639




EQUIPMENT REQUIRED FOR SAFE SHUTDOWN Prepared by/Date A 62421.-/29001

DURING A DESICN BASIS FIRE

Checked by/Date_@2 &bl /1077
SQN-SQS4-0127

APPENDIX D

Di



EQUIPMENT REQUIRED FOR SAFE SHUTDOWN Prepared by/Date r?chiggﬂg..fzgoqa
DURING A DESIGN BASIS FIRE

Checked by/Datfe._/_et/. Clad 210,88

SQN-SQS4-0127

APPENDIX D

APPENDIX D - INSTRUMENTATION LIST FOR MAIN CONTROL ROOM

Indicator Description

L1-68-339 Pressurizetr Water Level

LI-68-320 One of three Pressurizer Water Level

LI-68-335A Pressurizer Water Level

PI-68-342A RCS WR Pressure

PI-68-66A One of three RCS WR Pressure

PR-68-69 RCS WR Pressure

PI-1-2A Either one SG-1 Steam Press

PI-1-2B SG-1 Steam Press

PI-1-9A Either one SG-2 Steam Press

PI-1-9B SG-2 Steam Press

PI-1-20A Either one }———— Two | SG-3 Steam Press

PI-1-20B Loops SG-3 Steam Press
: Required

PI-1-27A Either one SG-4 Steam Press

PI-1-27B | SG-4 Steam Press

LR-3-43 |

LI-3-174

LI-3-164

LI-3-38* b Either one SG-1 NR Level

LI-3-39 §G-1 NR Level

LR-3-48

LI-3-156 $ Lx

LI-3-173

LI-3-51*% }— Either one i 8G-2 NR Level

LI-3-52 SG-2 NR Level

———

LR-3-98

LI-3-172

LI-3-148

LI-3-93% b Either one SG-3 NR Level

LI-3-94 SG-3 NR Level

LR-3-98

LI-3-175

LI-3-171

LI-3-106*}—~Either one 8G-4 NR Level

LI-3-107 SG-4 NR Level
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APPENDIX D

APPENDIX D - INSTRUMENTATION LIST FOR MAIN CONTROL ROOM

Indicator Description

TR-68-1 (Pen 1) RCS Loop 1 Hot Leg

TR-68-1 (Pen 2) RCS Loop 1 Cold Leg

TR-68-24 (Pen 1) RCS Loop 2 Hot Leg

TR-68-24 (Pen 2) RCS Loop 2 Cold Leg
Two loops

TR-68-43 (Pen 1) required RCS Loop 3 Hot Leg

TR-68-43 (Pen 2) RCS Loop 3 Cold Leg

TR-68-65 (Pen 1) RCS Loop 4 Hot Leg

TR-68-65 (Pen 2) RCS Loop 4 Cold Leg

Source Range Flux Monitor

NI-92-31B Either one

NI-92-32B

Condensate Storape Tank Level

1. LI-2-230A Either one for Tank A (Note 1)

2. LI-2-230D

- LI-2-233A Either one for Tank B (Note 1)
4. LI-2-233D

Chemical and Volume Control

; i LI-62-129 (Tank Level-VCT) Note 2
- FI-62-93A (Charging Flow) Note 3

Note 1: 1If MCR indication is not available, local monitoring of tank level or
AFW suction pressure is acceptable

Note 2: Refer to key 4 for actions if this level indication is not available.
FQ'P‘.\ (.\\"5\.\,5 p“ Al12182
Note 3: This indicator is only required if theApath weinp—irey—iios is chosen
in key 2.

*Denotes steam generator level transmitters whose sense lines have been
@16t verified as

' be'aa unaffected & Bire insida cortaiament (52_1 230120 OOI).
Only. the sease |ines are Appendix R eabv"r’"""* (“') ‘“‘““‘”'"‘d was oot
chlua'ﬁJ)~

2
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Appendix E - Instrumentation List for Auxiliary Control Room:

Pressurizer Pressure and Level

Level

| 94 LI-68-325C Either one
- A LI-68-326C

Pressure
l. PI-68-336C
2. PI-68-337C One of three
3. PI-68-342¢C

Reactor Coolant Hot Leg Temperature

l. TI-68-1C (Loop 1) All four loops

2. TI-68-24C (Loop 2)  —Any—two—toUps—used—tor—roottown- Ka;f,,,,
3.  TI-58-43C (Loop 3) g

4, TI-68-65C (Loop 4)

Steam Cenerator Pressure and Level

Pressure

1- PI’]."IC (Loop 1) A‘l {o“r ,°°P5

2. PI-1-8C (Loop 2) EQ:IQ,
3. PI-1-19C (Looo 3) zIM
4,  PI-1-26C (Loop &)

l. LI-3-164C (Locp 1) Al Hur losss

2. LI-3-156C (Loop 2) v £5*-‘
3. LI-3-148C (Loop 3) sl
4.  LI-3-171C (Loop &)

Source Range Flux Monitor

L. RI-%90-210

Level Indication for Tanks

Volume Control Tank

1, LI-62-129C
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Appendix E - Instrumentation List for Auxiliary Control Room:

EQUIPMENT REQUIRED FOR SAFE SHULDOWN
PER 10CFRS0 APPENDIX R

APPENDIX E

Checked by/Date £ CllaX 270,59

Diagnostic Instrumentation for Shutdown Systems

Auxiliary Feedwater System

l. FI-3-163C
2., FI-3-155¢C
3. FI-3-1l47C
4. FI-3-170C
5. FI-3-142C

Chemical and

(Loop 1) A\l four loops

(Loop 2)
(Loop 3)
(Loop 4)
(Aux FPT Disch)

Volume Control Tank

l. TI-62-80C
2. PI-62-92C
3. FI“62-93C

(Ltdn Ht Exch Outlet)
(Chg Hdr Press)
(Chg Hdr Flow)

4, F1-62-137C (Emer Boration)

Safety Injection System

l. FI-63-9.C (RHR Pmp A-A to RCS 2&3 CL) Either one
2. FI-63-92C (RHR Pmp B-B to RCS l&4 CL)

Essential Raw Cooling Water

l. FI-67-61C
2. FI-67-62C

(ERCW Supply Hdr A) Eit
(ERCW Supply Hdr B)

Residual Heat Reomoval

l. TI-74-38C
2. TI-74-40C

(RHR Htx A Outlet Temp)
(RHR Htx B Outlet Temp)

£3

her one

Either one

Prepared by/Date 734145(&2.—£4Aho/i

z/n (8T
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1.

2.

ENCLOSURE 2

List of Commitments

The verification of unit 1 to revision 9 of the Appendix R shutdown logic
is currently scheduled for completion by July 11, 1988,

Modifications identified during the verification of unit 1 to the
Appendix R shutdown logic calculation will be completed before unit 1
restart except where interim compensatory measures may exist.




