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1. INTRODUCTION

Formal procedures have been used in nuclear power planis since
their inception. The depth of such procecures increases rather than
decreascs with time as the nuclear plants become more sophisticated.

The formal requirement for operating procedures and acdministra-
tive controls is contained in Seczion N, Appendix A, to 10 CFR 30, in
which technical specifications have been required to descride the avail-
ability of detailed operating procedures and the manner whereby opera-
ting procedures are reviewed and approved (or use. This subject is also
covered in the sroposed revision to 10 CFR 50, Section 50.36, dated
August 17, 1966, and in recent AEC leters to plant owners who are
converting a provisional facility operaing license to a permanent license.
The text of this letter, with emphasis acdded to portions csncerning pro-
cedures. is in Appendix C. This guide should be used in conjunciion with
BLW's guides’. ?in order to integrate these three essentially concurrent
and mutually dependent activities

One of the most significant nuclear plant cocuments will be the
Technical Specifications, which are part of the operating license. Op-
eration of the nuclear plan: in a saie and efficient manner withou! exceed-
ing plant limits, as defined in the Technical Specifications, is a key re-

quirement of the operatling procedures considered in this guide.

B

~

o

IGuide for Planning and Executing the Nuclear Plant Fieid Testing and
Startup Program.

Guide for the Organization anc Traizing of the Nuclear Plan: S:aif,
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2. SCOPE OF

2.1, General

PROCEDURES

This document presents a preliminary outline of the procccures to

be provided by BAW for the nuclear plant. Changes will occur as designs

are completed and specific componeuts are selected which require pre-

cedural changes. Also included in the outline are some of the procedures

required for the balance of plant, wh
as desired, or required by commitm

The outline is {lexible enough t

ich the plant's owner will include
ents to the regulatory agencies.

o allow modification to fit the owner's

normal practice. For instance, each major subdivision of the procedures

outline may be a separate book or vo

lume. The procedures numbering

system is chosen 1o be compatible with a3 computer program used for

administrative control of issue ané r

eview, ard the system can easily

be modified for the final plant procedures to gonform with the owner's

normal practice.

2.2. Definitions

Several terms are used herein

ambiguity later.

2.2.1. Draft Procedure

This proccdure gives

which are defined below to avoid

essential limits, precautions, major

starting and securing sequences, and operating modes in order to re-

main within the design envelope. Va

Ive=by-valve, switch-byv-switch

routines needed by an operator o execule the procedure are not included

unless ‘ney are mandatory for clarity.

2.2.2. Operating Procedures

All normal operations

expected in the plant are documented

as operating procedures, which define the detailed steps, limits, and

Babcock & Wilcox

e — ~
e ..

-
-

[ac4C |9eoc



7
precautions to be followed by operators in operating their plants, Prep-
aration of these procecdures (including emergency and mainienance pro-
cedures) is the plant owner's responsibility. BLW provides drafts, as

defined above, for the scope of supply.

2.2.3. Emergency Procedures

Potentially hazardous conditions that can occur, but are
not part of the normal plant operating sequence, are covered by the emer-
gency procedures which provide for recovery, safe shutcown, or mini-

mization of the potential hazard.

2.2.4. Maintenance Procedures

As intended in this guide, the maintenance procedures

i

: place the plant or system, with appropriate overall limi:s on plant op-
m eration, in condition to execute the detailed component maintenance pro-
4
5 cedures found in the technical manuals. )
E_-j e 2.2.5. Procecdure Verification
s ot -
!.j A procecure is used during the field test and startup pro-
E - gram to ensure its validity. Where necessary, such verification may

be included in a field test.

3
A4 |
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3. DESCRIPTION OF PROCEDURES

In addizion to the outline of nuclear plant procedures (Appendix B),

examples of draft procecures are included which will be prepared or

modified as nccessary for a specific plant and application. Fer instance,

under the operating procedures for the reactor coolant system, an ex-
ample of the draft procedure 'Sta rtup From Cold Conditions" is given
(Appendix D). Appendix F is an example of an auxiliary system draft
procedure 1o7 the Core Flooding System. A final specific example of
a draft procedure is presented in Appendix E.

Administrative procedures, such as emergency plans involving

off-site agencies, procedures for the control of plant maintenance, quality

control, etc., may be included as chapters or sections of the manual as

desired by the owner.

_Babcock & Wilcox
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4. ADMINISTRATION

The sequence of preparation for these procedures is as ‘ollows:

Set scope of procedures,
=. Prepare procedures index.
3. Prepare schedule for issuing procedures.

4. BAW prepares preliminary draft procedures
for BLW scope of supply.

5. The owner reviews and comments on B4W's
draft.

6. BLW issues a final dra!t procedure.

Owner-originated procedures directly related to operation of the NSS
w1ll be reviewed by BAW in a similar manner.

Submission, review, and completion of the draft prececdures will
be handled in a manner similar to that used for field test specifications.
As this work ;roceeds‘.. the explicit listing of procedures for the plant
will be included in a Test Spec/Procecdures Index, which is a computer-
printed listing devised to minimize administrative burdens. Unresolved
guestions concerning these draft procecures 'a:ili be reviewed at meet-
ings of the Test Working Group. In this connection, it should be noted
that most operations during the test and startup program will, of neces-
sity, use the plant operating procedures. The adegquacy of procedures

will also be verified during the plant field testing and startup program.

{ield test program, the prospeétu-e plant operators will prepare detailed
step-by-step, valve-by-valve procecurcs for use in the plant. The drult

rocedures outlined herein will be used as the basis for these procedures.
The latter phases of this activity should be executed at the plant site as
a significant part of operator on-the-job :ns.-.i.-.i and plant familiariza-

tion.

Babcock & Wilcox
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Of interest is the amount of time and effort required 1o prepare
No one specific statement is possible because of

the plant procedures.
ence of person-

differences in the plant owner's practice, previous exper:

nel, and varying scopes of supply. Asa minimum, it is estimated that

3 10 4 man-years of effost will be required to prepare the plant owner's
scope of plant procedures.
of procedures for use in the nuclear plant is covered in

Approval
the plant owner along with the

the Technical Specification submitted by
this involves review by a Site

operating license application. In general,
r's Nuclear Safety Com-

Safety Committee and approval by the plant owne

mittee,

Babcack & Wilcox
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5. RESPONSIBILITY AND SCOPE OF SUPPLY

The procecdures outline lists the parties responsible {for preparing
each procedure. I[f there is no ambiguity, responsibility is assigned to
either BAW or the customer, or both. When variations are possible be-
cause of the scope of supply, responsibility is unassigned. The Test
Working Group will make specific assignments consistent with the scope
of supply. . '

The procedure outline given in Appendix B will be computer-printed
as part of the plant Test Spec/Procedures Index when the scope of the

contract is set.

’ Babcock & Wilcox
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6. RELATION OF PROCEDURES TO OTHER DCCUMENTS

The basic documentatior. for the nuclear plant includes SAR, draw-
ings, cesign descriptions, {1eld test specifications and procecures, op-
erating procecdures (including emergency and maintenance procedures),
B&W and vendor instruction books and manuals, and plant technical spec-
ifications. These operating, emergency and maintenance procedures
must be consistent with the cesign and licensing documents.

These procedures prepare the plant for component removal or re-
placement and for maintenance as specified in the technical manuals.

In a2ddition. the procedures accuuat !or the simultaneous appuication f
various limits imposed by design documents and provice {or the transi-

tions from one state to another in plant operation.

— " — .
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7. SCHEDULE

Appendix A shows the relationship between key events in the plant
schedule, training schedule, and these procecures. The preparation of
these procedures depends on the development of basic engincering infor-

mation for the various systems. The procedures must be completed in

<] ]

time for operator on-the-job training at the site and opcrator license

l@'m*lﬁn% 3 ﬂ:l{

examination. Completion is also required to permit performance of the
test program and verification of the procedures during the ficld test and
startup program.

As shown in Appendix A, BAW's drait procedure will be prepared
over a period of appromimately |8 months, in conjunction with the prep-
aration of the field test program. The plant ourner's scope of procedures
should also be prepared during this period. '

o A computer-printed schedule for issue and review control during
preparation of the test program and operating proccdure is available.

This may include procedures originated by the owner or BAW. The issue
schedule must be based on the plant schedule and the engincering schedule.

The Test Working Group will schedule this activity.
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APPENDIX A
Procvdures Preparation Schedule
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Nuclear Plant Procedures Outline
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OPERATING PROCEDURES

1101. Limits and Precautions
02. Plant Operating Procedures
03. Reactor Coolant Syst=m Operating Procedures
04. Auxiliary System Cperating Procedures

05. Instrumentation and Control System Operating Procedures

06. Steam System Operating Procedures
07. Electrical Systems Operating Procecdures

ABNORMAL AND EMERGENCY PROCEDURES

1201. Ss'mpt.oms of Abnormal and Emergency Conditions
02. Plant Emergency Procedures
03. Abnormal Plant Procedures

NUCLEAR PLANT TEST AND INSPECTION PROCEDURES

1301. Fregquency of Tests and Inspections
02. Plant Calibration Procedures
03. Ilnstrumentation Calibration Procedures
04. Periodic Test and Inspection Procecures

MAINTENANCE PROCEDURES

1401. Reactor Coolant System Maintenance
02. Auxiliary System Maintenance
03. lastrumen:ation and Control Sysiem Maintenance
04. Steam System Maintenance
05. Electrical System Maintenance
REFUELING PROCEDURES .
1501. Limits and Precautions
02. Refueling Ope~ation, Sequence of Events
03. Preparation for Refueling
04. Closure Head Removal and Replacement
05. Reactor Internals Removal and Replacement
During Refueling %
06. Fuel Handling
07. lncore Monitor Handling During Refueling
06. Failed Fuel Detection and Hancling
09. Neutron Source Handling
10. Spent Fuel Skipment

RADIOLOGICAL CONTROLS

1601. Limits and Precautions
n2. MNonitering Procedures
03. Radiation Mornitoring System
04. Decontamination

FIGURES

REFERENCES
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1902. INTRODUCTION

Procedures are included for the Nuclear Steam Supply System, its
auxiliary systems, and associated instrumentation. The rest of the plant
system procedures are indicated for inclusion by the customer. Proce-
dures are written {rom the point of view of the console operator for over-
all plant procedures. Individual system procedures require on-scene
local operation. Component operating procecures are found in compo-
rnent technical manuals and are included herein only to the extent neces-
sary for clarity or when sequence may aifect the safety of personnel or
cqu‘ipmem.

Sections 1100 and 1500, operating procecdures and refueling pro-
cedures, are arranged in order of normal use except {or operations that
can be performed indepencently of the main sequence. '

Each procedure is based on initial conditions being met. The use

of a procedure out of sequence or without verification of required initial

conditions could inadvertently lead to abnormal or emergency situations.

P

When situat.ons arise that are not covered by these procedures, a pro-

cedure should be written based on plant limitations and precautions,

-
v

technical specifications, and evaluation of the situation.

m

Immediate corrective action in the emergency procecdures is based

N
2

on the worst: concition possible. Thus, a high-temperature alarmona

[I.

compornent assumes overheating rather than temperature detector mal-

w

function. Action reguired by the condition should therefore be carried
out unless immediate verification of instrumen: failure or other condi-

tions is available.

8.3 Babcock & Wilcox
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1003. DEFINITIONS

OPERADBLE S) stem or component is capable of” pcr(ommg a{l de-~

ngned functions.

-

IN SERVICE - Syﬁem is opcnblc and in use.. .

SHUTDOWN - erm applxn to reactor. All comrol rods are de-
{energued and fully inserted. Boren concentration is

. atoer abose that requiced {or specxlud subcritical mar-
gin at the nusung reactor coolant tempeu'ure and

core lifetime.

In the event stuck (out) rdds ex'ni béron concentration
has been increased by an amount reqmrcd to compcn-

sate for stuck rod(s).

STARTUP Control rod drives are enor;ued hence. comrol rod
motiomr is possible or in pro,rrﬂ. Any intermediate
condition between lhu:down and enuc&l. mc.udmg
testing ‘of ccntrol rod dtn es with no u-..rm of taking

reactor critical.

Intent of definition is to require minimum ufetv uys-
tem and safeguards readiness any time reactor could

become critical because of being in a startup condition.

PRECRITICAL A comprehensive procedure involving {unctional tests,
CHECK alignments (of instruments), system lineup checks,
and administrative procedurc: to ensure safe startup

of the reactlor.

This forms part of the overall plant startup procedures.
Extent of checks made for startup depends on length

of shutdawn, work performed, and reason ‘or shutdown

or trip.

Babcock & Wilcox
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CRITICAL Neutron leve! 1s steady or increasing (above shutdown
level) with no rod motion or boroh dilution in pregress.

"FUNCTIONAL Use of built-in test devices (instrumentation) or built-
TEST : A ’ g
in test capability (Decay Heat System recirculating
line) to demonstraze operability, function, and for in-
strumentation alignment within specified operating

tolerance of readou: or control actions.

ALICNMENT Use of internal or cxternal test signals to make adjust-
ments to mocdule, channel, or instrument string for

readout, output, or action within specified tolerance.

CALIBRATION Use of standards to align mocdule, channel, or instry-
ment system from sensor to recadout. output, or re-

- .

A
LA
3
J

quired action within specified tolerance. Calibration
of sensor may be independent of system alignment and
provide data which are then used to complete sysiem
alignment. "

TEST A generic term which includes Functional Test, Align-
ment. Calibration, Periodic Tests, Physics Tests,

and others.
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1160. OPERATING PROCEDURES

1101. Limits and Precautions

Limits and precautions con
Limits applicable to individua

plant control.

which are not obse rvable

included under system and component procedures or in component tech-

nical manuals.

1101 O1.

1101 02.

1101 03.

1101 04.

1101 05.

1101 _06.

Reactor coolant system pressure versus
temperature limits, NDT, irradiation

Reactor coolant leakage limits

Known paths
Unknown (preaccident consideration)

Heatup and cooldown pressure and rate
limizts .

OTSG shell-to-tube temperature limits

(mass weighted lemperature difference)

RCP operating limits
(RCP motor limits by customer if not
supplied by BAW) i

Pressure (NPSH)

Temperature

Seal water

Cooling water . i
S:ar:, restart limits

Number of pumps required or permitted

CRD operating limits

\Min/max pressure & temperature
With droppec CRD

With inoperative CRD"

With misalignment within group

CRD positien iimils at fuaction of lifetime,

power, boron concentration

] systems or components

or controllable by the reactor operatcr are

:ained in this section are for overall

BAW

BAwW

BLW

BAW

BLW

BeW

Babcock & Wilcox




k. - 1101 07. CRD motion limits while shu' down
- (nuclvar salety) Baw

1101 OA. Recactor coolant boron concentration
versus temperature for 1% shutdown

versus rods inserted ; BLw
1101 09. Minimum systems and components in BAW &
scrvice for oprration or startup Customer
1101 10. “inimum systems and component in Baw &
service while shut down Customer

1101 11. Mimimum instrumdntation for: BALW &
Customer

Operation ¥
Startup y

1101 i2. Tiak levels for operation and startup BLiw & I
(including boron concentrations) Customer T3

1101 13. Radiochemistry specifications and
activity limits—from chemastry
manual BLW

Ciross activity
Fission product activity (include
prraccident limit)

(elleded

P

»

1101 14. Total gas & hydrogen limits in
reactor coolant system-[rom
chemistry manual BLwW

o]

“

E:j s W ’ During operation o
Before depressurization
P24
~— 1101 15. Reacior power, irmperature, and -
E . ! pressure himats (DNB) BAW
& :
o 1101 16. Limits on reactor critical operation %
Ej in subpowcer range Biw
\ ‘* 1101 7 Reactor vessel watwer level BiW
“._ 1101 'R, Syphonming precautions, reactor
covlant system BLWwW

~
A

1101 12, Containment integrity and access
lLirmits Customer

C

"
-~
»

LoD

i

Operating ¢

Hot standby

Shut dewr K rool d down

RC svsiem open to buildirg
atmosephrure (refueling)

Bahcock & Wilcox
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“ 1101 22.

1101 23.

1101 ZO.;, Limitations on use of decay heat
& 2w

1101 24.

1101 25.

 aBating o ————

{nternal pressure limits (positive
or negative, aflecting design values
{or containment under accicent con®
ditions) ’

removal system .

Deciy heat rate
_Pressure and temperature

_ Decay heat system NPSH requirements
A_Anuai;ility of electrical power .

Customer

. _,, Operating =~

... Hot standby .
- Shut down and cooled down

T Reactor coolant system open 1o
atmosphere

Core neutron {lux monitering during

refueling BAW

Turbine-generator limits Customer
Vibration
Speed
Vacuum
 Lube oil temperature, pressure .
... Bearing temperature 5
" © Hj; temperature
Minimum steam
turbine cooling,
loading rate
Exhaust trunk ternperature 3
Thrust bearing failure (rotor position) B
Differential expansion
Phase diffcrental

flow (power) for ~
maximum TG

Feed system limits BAW &
Customer

Pressure

Tlow

\inimum f{eed temperature

Emergency feed system Jimitations

Ceedwater chermistry Lirmis ard

specxﬁca:‘xons—(rom chemistry
manual BAW

Sieam generator limits BAW
Water level
Temperature

Pressure (secondary to primary AP

Sabcock & Wilcox
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1101 26, Reactor power limits

RCP trip or uravailability
Feedwater chemistry upset
Excess OTSG fouling

Control rod drop or misalignment
Turbine trip

Feed flow (loss or partial loss)
Louss of generator stator cooling
Xenon oscillation

Xenon override

Turbine stop valve testing

Loss of controlling NI channel
OTSG tube leak

Reactor chemistry upset
Minimum turbine/generator load
Bypass load limits

1101 27. Power rate limits

Turbine loading limit
Turbine temperature limits
Reactor limits

]

1:102. Plant Operating Procecdures

Plant operating procedures are arranged in sequence for normal
startup from cold refueling or maintenance conditions (o power opera-
tion.

Each individual procedure assumes that required auxiliary sys-
temns and services are in normal line up omin service., When start.;.p”
of an auxiliary system is required oither than by actions at the reactor
operators console, the needed procedures are found under system op-
erating procedures.

Each operating procedure contains the following sections:

1. Purpose
2. Limits and precautions
3. Initial conditions
4. Operation (procecure)
5. Final conditions
1102 0!. Plant precritical check B&W &
Customer
1102 02. Startup from cold conditions BAW &
. Customer
B-9 Babcock & Wilcox
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i
{ .
4 1102 03, Startup from hot conditions ' BLW &
Customer
1102 04. Low power coperation BiwW &
Customer
1102 0%, High power operation BAW &
Cusiomer
1102 06. Steady state-power operation BAW &
Cusiomer
1102 07. Xcnon transient override BAW &
Customer
1102 08. Increasing load BAW &
Customer
1102 09. Decreasing load BAwW &
Customer
1102 10, Shutdown:
Turbine Customer
Reactor BAW
i 1102 11. Cooldown BAw
1102 12. Degasification LW
1102 13. Decay heat removal BLwW
s e ) 1102 14. Reactor buildiag purging and
e - venting = Hn Cus:omer
1102 18, Fill and drain fuel transfer canal T BAW

1193. Reacior Coolant System Operating Procedures

@ Reacior coclant svstem operating procecures include all normal
evo.utions needed Lo support overall plant operaling procedures. Also
included are procedures for water level, pressure, and temperature

contrel which are required for refueling and maintenance.

1103 01,
1103 02. }'in'x.ng and veniing reactor coolant
system BaWw
Filling and venting instrument lines Baw
A .
s B-10 Babcock & Wilcox
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1104,

1103 03,

1103 04,

1103 0s.

1103 06.
1103 67.
1103 08,
1103 09.
1103 10,

1193 11.

1103 12,
1103 13,

Hydrostatic and leak tests

CRD caps
Head seals
Reactor coolant system
Solu:ble poison concentration control

Refueling

Maintenance

Startup

Power operation

Shutdown
Pressurizer operation

Forming bubble
Reactor coolant pump operation
Reactor coolant pump heatup
Apgroach to criticality
Critical heatup

Si:arting and stopping reactor coolant
Pumps at power

Draining and purging the reactor
coolant system
For refueling

For steam generator maintenance
For RC pump maintenance

= For pressurizer heater replacement

Steam generator chemisiry control

Reacror coolant system volume and
purification control

Auxiliary Svstem Onerating Procedures

8

Biw

BLw

BiwW

Biw
Buw
BLwW
Buw

BLw

BAW &
Customer

BLwW

s — — o —— ———  — o =

Biw

" These procecdures cach include the following sections:

1. System lincup for norma! reactor operaiing
~gonditions

- AT I NV )

. Pres:art checks
Starung
Operaiing modes
Securing

Infrequent operations
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Operating procedures include

erating procedures.

1104 0i. Core flooding Baw
1104 02. Makeup and purification BAW
1104 03. Chemical addition and sampling BAW
1104 04. Low pressure injection and decay heat

removal (decay heat removal) BuW

Decay heat removal operation
1104 05, Reactor building spray BAW
1104 06. Spent fuel cocling WL BAW
1104 07. Waste disposal BLwW

Resin sluicing

Waste evaporator
1104 08. Component cooling (intermediate

cooling) BAW
1104 09. Recirculated cooling water® Customer
1104 10. Low pressure service water® Customer
1104 11. High pressure service water" ) Custemer
1104 12. Condenser circulating water"” Customer
1104 13. Demineralized water® Custemer
1104 14. Reactor building ventilation Customer
1104 15. Reactor building cooling system Customer
1104 16. Fenctration room ventilation Customer
1104 17. CRD ventilation Customer
1104 18. Reactor building purge Cus:omer

*Procedure nimes should be selected to fit plant necmenclature.
5.12 Babcock & Wilcax
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1105. Instrumentation and Control System Operating
Procedures

Instrumentation and control system operating procedures include
those operations beyond the scope of the technical manuals for the sys-

tem. These operations are those affecting overall plant control.

€ ]4)%

b
b 1108 01. Nuclear instrumentation BAW
“‘ ] 1107 0Z. Reactor protection system BLw
r—j 1105 03, Safeguards actuation system BAw
. .
k_-.‘- 1105 04. Integrated control system BLaw
Reactor control
;.. ’ * Steam gener2tor control
u Turbine control
‘ ’ 1105 05. Incore moniioring system BAW
V 1105 06. Rclactor nonauclear instrumentation BAW
‘1 ' 1105 07, % T3
LN o -
1105 08. Radiation monitoring system Customer
;7 1105 09. Centrol rod drive system Baw
- A
1105 10. Computer . Customer
t:"" i106. Steam System Opnerating Procedures T T, TRl ‘
: _] 1106 01, Turbine generator Customer
5 3
F:j 1106 02, Condensate system . . Customer
229 1106 03, Feed system Baw &
!::'] Customer
£ 1106 04, Auxiliary boiler ‘Custemer
Lh ’ ! 1106 9%, Turbine bypass Customer
- A 1106 96. Emergency feed BaW &
S st Customer
c'}\ 1107. Electrical Systems Operating Procedures
e (by voltage or function)
£ .
- o . 1107 01. Reactor coolant pump electrical Customer

Babcock & Wilcox
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1107 02. Auxiliary system Customer
1107 03, Emergency power Customer
E
:
.
E
1
:
4
s .
=
]
9 ‘%
4 -
3
3
.1
4
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4
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1200. ABNORMAL AND EMERGENCY PROCEDURES

1201.

Symptoms of Abnoral and Emergency Conditions

l.” Abnormal or emergency conditions are disclosed by:

a.
b.
c.

Departure of instrument readings from normal,

Lack of agreement between redundant instruments,

Calculations showing inconsistency, such as dif-
ferent resulls on reactor primary and secondary

heat ba.hnco_.

Alarms.

Visible and audible indications, such as leaks and

sound of machinery in distress.

2. Table 1200-1, which follows, lists symptoms of emergency
conditions and alarms in approximate order of urgency. The
symptom or alarm is followed by set pcint or normal value,

immediate corrective acticn, and possible cause.
specific procedure applies, it is referenced.

-

When a

Table 1200-1. Symptoms of Abaormalities and Emergencies

L. mptom alarm
- - -

BC presear.
Low alarm

Regctar trip
flow pressyre)

Normae! waive/ Immediate carrective Possidie
et pount setion causen) Procrcure
2192 1. Checn Ky prevsure Rupture
2. Chech PC owe, Lean
3. Checa RC “oemp s el MV
4 TormoerMTRS Eacesnive L/'D
$. Stes . 2D Cacrevnire tteam
¢ crmare
& S'op increaning Poe crop
oed \
T Ineresse MU Rod .nsertion
\\ ‘encontrailed)
Pl 3] . Verity reacior
tnopes e 8
2. Vernty Jsrtune L
‘ripved

Crecn BC zrovvure
RS level temp

Tarr or Yeaters

Stop L 2

inerease AU
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1202. Plan: Emergency Procedures

Plant emergency sroceQures Assum™e carv=rt inatrument indica-~
tion and 2 worst case for immediaté corrective action. Where an under-
lined symptom is known, immediate corrective action is mandatory to
prevent further personnel or equipment hazards., In a case where an
automatic action shouid have occurred, such as reactor trip, it is in-
cumbent on the operator to manually initiate the action.

Each plant emergency procedure includes the following sections:

1. Symptoms
2. Discussion (pocssitle causes)
3. Immediate action

- 4. Followup action
1202 01. Load rejection (blackout) BoW &
Cusiomer
1202 02. Turbine trip BAW &
Customer
1202 03. Turbine overspeed Customer
1202 04.  Reactor trip BAW
1202 05. Reactor high stariup rate BAW
1202 06. Unexplained loss of reactor coolant: Baw
Leak
Relief valve lift
OTSG tube leak
Ruprure
High pressure in letdown piping,
LD storage tank, cemineralizers
1202 07. Loss of boron (modcerator dilution) Buw
1202 08. CRD's fail to respond 24w
1202 09. CRD movemen! improper Buw
1202 10. Dropped control rod Baw
1202 11. High activity in reacior coclant Baw
Cross activity
Fiss:on product activity
B-16 Babcock & Wilcox
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Wk
Mer

w
Ter

ner
Iew
W

AW

W
ew
TeW

JawW
AW

1202

1202

1202

1292

1202
1202

1202

13.
14,

18.
16.

17.

18,
19.

20.

High radiation levels
Reactor building
Auxiliary building

High station vent! activity

Loss of reactor coolant flow
RCP trip

Loss of reacior coolant makeup

Loas of seal water

RCP
CRD

Component (intermediate) cooling
system failure

Recirculated cooling system failure®

Low pressure service water system
failure”

-

High pressure service water system
failure®

Condenser circulating water system
failure®

Loss of condenser vacuum

Steam generator/f{eed/condensate

High salinity or conductivity
Steam system leak/rupture
Feed iynern leak/rupture

Loss of SG feed

Dry steam gencrator

Reactor component hugh temperature

RC pump and motor
CRD
Letdown

Customer

Customer

BAW

BLwW

BLw

BuwW

Customer
Customer
Customer

Customer
Customer

Customer

CBaw
Customer
BLw

BawW

BaW

- 2 0
Cooling watecr systems should be named basec or indivicual plant design.

B-17
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1232 29. Pressurizer spray valve failure
{open, closed)

1202 30. Earthquake
1202 31. Fire

1203, Abnormal Plant Procedures

BawW
Customer

Customer

Abaormal plant procedures may be used during equipment mal-

function with otherwise normal plant operation continuing.

The plant

may be started up intending to use these procecures, or the equiprnent
malfunction or outage may occur during operation. Each procedure as-
sumes the latter, which is generally the more demanding condition. The

procedures contain the following sections:
A

1. Symptoms

2. Discussion (of causes)

3. Procedure (action to be taken)
4. Operation (in abnormal mode)
5. Rutorin; normal operation

1203 01. ICS abnormal operations

Manual reactor control
Manual feed control
Manual turbine generator control

1203 02:. Reactor coolant system abnormal ——
operation

Manual pressurizer level and
makeup control

\Manual pressure control

1éling a steam generator

Returning idle steam generator
to service

1203 03. Auxiliary systems abnormal operation
1203 94. Turbine gencrator abnormal operation

1203 0S. Feed system abnormal operation

Buw

- — -

BLW

BLwW
Customer

Customer

Babcock & Wilcox




——— - ——— . ———— o ————

"
»

#

>

» »
s

J E}

G000 0TI

1300. NUCLEAR PLANT TEST AND
INSPECTION PROCTEDURES

Nuclear plant test and inspection procedures include inspections
and tests carried out while operating, shutdown, after repairs or refuel-
ing, and as part of planned preventive mainterance. Tests (which include
alignments, calibrations, functional tests, periodic tests, physics tests,
€tc.) are those necessary to ensure plant integrity, operability of sys~
tems and salety devices, and those required by facility license and good

engineering practice.

130i. Frequency of Tests and Inspections

Requirements for tests are shown in Table 1399-1 and for inspec-
tions in Table )300-2. This section covers test and inspection procedures
which are not included in comporernt or system technical manuals.

Table 1300-1. Reguired Tests .
1L Proced.re
Svetem component Test reiovence Freaurncy
Nuclear instrumentation
I. Power range Calibration « by heat Salance 1192 91 Every e fall
132 N power dave

At firet power
operation ‘el-
lowming refuel-

ing \
Alignment Nociear \
insTrument
teemmical ~
manual N
Cround b resistance test of NTtechrical
drirctors and cables mansal
a. intermediate racie Aligamment NT teehricai
. man.al
Comrersation test
Coneral b resis‘ance test ot N1 tecvmucal
Ceteciore and caS.en "aTua.

Babcock & Wilcox

e RS,

|204¢C |06 2
— E s




. 3

Sa—

e o ottt - b, s

ot — o — e
Table 1300-2. Reguired Inspections
Procedure
Svetem/component Insoection reference Frequency
1. Reactor vessel in-service inspection 1401
+. Reactor coelant pump Seal inspecune Annually or as
indicated by ex-
perience
L
1302. Plant Calibration Procedures
1302 01. Reactor coolant system heat
balance (primary) BawW
1302 02, Nuclear steam supply system heat BLW &
' balance (secondary) Customer
1302 03. Calibration of source range nuclear
instrument by neutron check
source BLwW
1303. Instrumentation Calibration Procedures
1303 01. Nuclear instrumentation and salety
system BAW
1303 02. Integrated control system BAW
1303 03. Reactor nonnuclear instrumentation BAwW
4303 04. Rod control system BLwW
. -
1303 05, Radiation monitoring system Customer
1303 06. Auxiliary system instrumentation BAW &
0 Customer
1304. Periodic Test and Inspection Procedures
1304 01. Reactor coolant system in-service
inspeciion
1304 02, Post refueling physics tests BawW
1394 03. Reactivity depletion versus burnup BLw
1304 04, CRD trip response BeW
1304 05. Pressurizer relief valve (shop test) Baw
B-20 Babcock & Wilcox
- . ek s e — R
t A
1! -4 2 C
\ & O 'T'g ¥i é é 4
s N i PA



13440

-~
!

e T P b

™

Au..‘i

-

f1~71.

-~

M

4

i

/;

i

VLY

J

1304 06.

1304 07.

1304 08.

Reacior protection sysiem irip
response time Baw

Reactor protection system trip

legic response Baw
Reactor building leak rate test Cus:tomer
-

B-21 Babcock & Wilcox




1400. MAINTENANCE PROCEDURES

Maintenance procedures include instructions for clean areas,
layup of affected systems and components, and sequence of operations.
Detailed removal, replacement, and disassembly instructions are found
in the referenced vendor and component technical manuais.

Each maintenance procedure contains the following sections:

1. Purpose ) N
2. Limits and precautions

3. Initial conditions

4. Services and equipment required

$. Quality control required N\

6. Radiclogical controls required

7. Procedure (sequential steps)

8. Final conditions

1401. Reactor Coolant System Maintenance

. 1401 01. Reactor coolant pumps : T BAW
1401 02. Pressurizer relief valves BAW
1401 03, Steam generator Baw
Tube plugging
- Cleaning
14C1 04,
1401 05, NDT sample remowal Baw
1401 06. Incore monitor removal and
replacement Biw
1401 07. Fressurizer heater removal and
replacement BawW
1401 08. CRD removal and replacement Baw
B.22 Babcock & Wilcox
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1401 03, SG relief valve removal and
replacement
1401 lo.
1401 11. Reactor internals removal and
replacement
1301 12. Reactor internais vent valve removal
and replacement
1401 13. Reacior coolant temperature detector
removal and replacement
1401 14. Pressure and differential pressure
detector removal and replacement
1401 15. Use of freeze seals
1402. Auxiliary Svetem Maintenance
1402 01. HP injection 1d purification
filter replacement
1403, Instrumentation and Control Svstem Maintenance
1493 01. Nuclear detector removal and
replacement (includes electrical
checkout)
1404, Steam Svsiem MNaintenance
1408, Elecirical System Maintenance

/

B-23
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Cusiomer

BAW

BAW

BLw

Buw

Customer

Biw

Buw

Customer

Customer
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1500. REFUELING PROCEDURES

The reactor is refueled approximately once each year., At that
time, as dictated by the fuel management schedule, about one-third of
the core fuel elements are removed, the remainder are rearranged,
and new elements are inserted. The refueling procedure includes those
operations unique to refueling. They do rot duplicate such operations
as cooldown and reactor building purging, which are found in the plant
operating procedures. These procedures are arranged ia normal se-
quence except for those that can be performed independently of the main
refueling sequence.

Operating procedures for fuel handling equipment are found in
the technical manuals for fuel handling equipment. Equipment opera-
tions beyond the scope of the technical manuals are included herein.

1501. Limits and Precautions BLW

1502. Refueling Operaticn, Segquence of Events BAW

1503. Preparation for Refueling : ‘ BLw
Equipment

Building and services
New fuel transfer and inspection
Seal plate installation

Instrumentation
]

1504. Closure Head Removal and Replacement DLW

Electrical & fluid system

connection & disconnection
Control rod latching & unlatching
Stud removal and replacement
Head removal and replacement
Head seal leak test

150%. Reactor Iaternals Removal and Replacement DLW
1806. Fuel Handling BAW
B8-24 Babcock & Wilcox
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1507. Incore Mcnitor Handling During Refueling
1598. Failed Fuel Detection and Handling |
1509. Neutron Source Handling
1510. Spent Fuel Shipment

.

BAW
BawW
BAW

BAW

Babcock & Wilcox
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1600. RADIOLOGICAL CONTROLS Customer

1601. Limits and Precautions

1602. Monitoring Procedures

1603. Radiation Monitoring System
Set points
System operating procedures
System calibration procedures

1604.

Decontamination = .

. me—- — o —— — P

Personnel decontamination
Equipment decontamination
Area decontaminaticn

-~

3.26 Babcock & Wilcax

2 ‘
-

. %

(\j
1o
(oll'
oy




[
“

J':I,

MIIGAAA0

APPENDIX C

AZC Letter Concerning Conversicn ¢f
Pruvisicrnal to Permanen: License
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FACILITY LICENSING ACTIONS

(From AEC Public Document Room)

Letters similar to that below are being sent out by the Division of
3 Reactor Licensing in connection with conversion of provisional operating

licenses to a full-term license:

"In anticipation of the time when you -nu'be ready to convert your
provisional license to a full-term license, we offer the following guidance
and comments {~r your consideration in pregaring an application for such
a license:

4 *1. The application should provide detailed consideration of
the facility operating history, including confirmaticn of design bases
and ohjcletiw'. the sigrificance of any plant problems that may have oc-
curred and the remecial actions taken. In addition, it should support
the adequacy of the performance and competence of the licensee's orza-
nizatian during the Provisioral Operating License period, including on-

T =ems sgite staff, technical support groups and advisory cemmitiees. Further,
it should discuss sigrificant changes that have Seen mace 10 the facility
since the Final Safety Analysis Repor: was prepared; however, extensive
detail is generally not required regarding design and analvsis of changes
that already Rave been submitted to the Commission for approval, Com-
ments and recommendations contained in past letters of the Advisory
Committee on Reactor Safvguards concerning Unit No. | should Be con-

sidered in vour application.

e 3. The application should include an analysis of Umit No. 1
in consiceration of the criter:a now Seing usec by the Commuission in
evaluating mew applications ‘or nuclear power plants. Specifically,
your analys:s should compare Unit No. 1 with the Ceneral Design Cri-

teria for Nuciear Power Flant Construction Permits published as a pro-

C.i Babcock & Wilcax
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1967, ard with the Proposed [EEE Standard for Nuclear Power Plant
Protection Systems.

"3. We have specific interest in the topics listed on the
enclosure. Accordingly, your analysis should consider each of these
topics to the extent applicable to your facility. For those topics not
adequately considered under items | and 2 above, your analysis should
discuss the adequacy of the facility with respect to each topic and indi-
cate what reasonably could be done to approach more nearly current

design criteria and 10 improve overall operational safety,

"4. It is also requested that you include with your applica-
tion proposed technical specifications, including bases, in the new (orm
as set forth in the proposed amendment to 19 CFR FPart 50 published in
the Federal Register on August 16, 1966e ¢ »

"In order for the staff to complete its evaluation of your applica-

tion, information is required on the following specific subjects:

"“1. Your plans and schedules for periodic inspections of

the primary system and of containment;

‘2. The methods by which you detect and cope with reac-
tivity and power distribution anomalies; - :

“3. Your methods and criteria for determining excessive
primary system leakage and procedures regarding response to detected
and suspected Jeakage;

"4, Your pregram for insuring the adequacy of the safety
system with regard to current design and performance criteria, and the

justification for any deviations therefrom;

"$. 1f your control and safety sysiems share components

e or subsystems, a detailed review of functional, preoperational and in-
service tests performed to provide assurance that this situa’ion is ac-
Léf‘ ceptable, including the bases for selection of the fsults assumed for
‘-—J purposes of analysis; .
k . ¢ {
B — &, Your program for materials surveillance for the pres-
sure vessel;
A
rp. -
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;
7. A description of on-site and ofi-site emergency radia-

tion instrumentation and of proposed smerpency srocrdures for imple-

mentation during and followiag an accident;

“8. Methods for providing independent review of 2 roposed
-changes to procedures, plant modifications, and audit of plant operations,

"9, A description of procedures and equipment for fire

protection and fire prevention;

. »10. Provisions for monitoring discharge of radicactivaty

to the environment and for limiting such discharges to acceptable levels;

“11. An analysis of the effects of the loss of off-site power

and a description of provisions for emergency power;

©12. A description of ooerating cond:tions requiring adher-

ence to detailed written procedures including, as a minimum. startup,

normal and abnormal operation, and shutdown of the plani and major

svetéems. abnormal and emergency counditions, refveling, and mainte-

nance operations which could affect the safety of the plant:

“13. A description of the minimum acceptable functional
operating organization and provisions {or prevention of degradation of
staff competence over the service life of the facility: and

14, ldentification of items that recuire further analysis,

testing and/or review subseguent to the licensing adtion. ™
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1102-02. STARTUP FROM COLD CONDITIONS

02.1. Purpose

The procedure defines the major steps involved in taking the re-

actor plant from a cold condition to a hot critical condition ar 157, power.

The procedure assumes a startup following refueling.
Reactor coolant pumps are the source of heat for the heatup. An

auxiliasy source of steam is required.

02.2. Limitations

02.2.1. The maximum heating and cooling rate of the reactor
coolant system, including the steam generators, is 100 F'hr. The op-
eratcr will observe reactor coolant system average temperature read-
ings for loops A and B on the console and carry out necessary actions

to prevent excessive heating or cooling ~ates.

02.2.2. At reactor inlet loop A and B temperatures less than
450 F. no more than three primary pumps may be operated. This is to
prevent core lifiing due to pressure difference across the core.

-
02.2.3. During heatup the temperature differential based on
average tube tempeTature anc average shell temperature shall not ex-
ceed 40 F. This 1s determined {rom primary system lemperature loops

A and B iadicatien on the consols and computer and {rom readout of

the rmocouples (SS2-TE- 1 through 5) located on the shell of each steam

Ngwots
grnerator. Sheli temperature ila are inpuls o the plan: computer.

02.2.4.%_ When the reacior is operating in the range beiwesen 0
to 157, power, reacrar producec steam mayv bde usec ‘or turbine warm-
ing. rolling, and svachrenization. Any steam used for auxiliary func-

tions bLelow the no load temperatury will reduce the healing rate.

02.2.% Peactor svetem pressure shall no! exceed 500 psig

until the reactor svatem temperature 1§ egqua. w the nil-cductility
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temperature plus 60 F. Charts are to be provided to the operator which

show updated pressure temperature limitations,

02.3. Plant Heatup Procedures

02: 3.1. Initial conditions are assumed to be as {oilows:

I. Head installed and gaskets leak-tested.

2. Reactor coolant water level 6 inches below
flange.

3. Reactor temperature =100 F.
4. Nj;blanket in loop high points.
$. Incore instrumcentation installed.

6. Steam generator secondary side water level
=230 feet with N; blanket.

7. Decay heat system in operation.
02.3.2. Open vent lines as follows:

1. At top of inlet piping bend to steam gen-
erators (two vents on 36 inch pipe).

2. Center control rod drive housing.

3. Incore monitor tubes at pressure flange,

4. RC pump vents. .

02.3.3. Check out all instirumentation; fill vent or drain lines
and elements as re uired. Conduct precritical check of safeguards in-
strumentation. Actuate ECCS bypasscs as necessary. Conduct N1
source check.
2.3.4. Establish that there are ____p2pm H,BO, in borates stor-

age tank for initial filling. On subsequent fill, establish that concentra~
tion in bleed holdup tank is _ Ppm. This verification is obtained (rom
a sample analysis,

02.3.9. Line up high pressure injection system from letdown
storage tank to injection lines on CRD seals and pump seals. Line up
reaclor coolant system bleed transfer pump toletdown storage tank.
Line up suction of RC bleed transier pump 1o appropriate bleed holdup

tank.

02.3.6. Line up {eedwater cleanup system.
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02.3.7. Start RC bleed transier pump and establish maximum
level in letdown storage tank. Line up bleed transfer pump via bypass
around makeup pumps.

02.3.8. Start bleed transfer pump® to start filling reactor
coolant system aad to apply seal water to CRD seals and pump seals.
Close RC pump vents when water runs out. )

02.3.9. Start auxiliary boiler or line up auxiliary steam supply

and line up to startup steam header.
02.3.10. Start condenser cocling water {low,

02.3.11. Line up steam supply to steam seal regulator and

establish turbine seals with turbine on turning gear.

02.3.12. Start hot well or boos'ter feed pump(s) and establish
297, " flow through the feedwater cleanup circuit. During cleanup of

feed train, establish startup steam at about psig to shell of feed
to maintain feedwater outlet temperature at

heaters ____ andl';r
about 200 F. ’

02.3.13. Start condenser air ejectors and/or vacuum pump.

Estahlish approximately 26 inches Hg vacuum in condenser.

02.3.14. When feedwater reaches acceptable quality, open sec~
ondary vent lines on each steam generator, and fill steam gcnen-:an to
30-foot level indication by opening startup valve to each steam generator.
(Condensate booster and/or hot well pump(s) runming.) Close vent when
startup level is obtained. (This step will not be required if initial con~
dition 6 is met; if required, observe OTSG temperature limits.)

02.3.15. Open turbine bypass valves o obtain condenser vacuum

above water level in steam generators. (This step is not required if re-

actor average system inlet loops temperatures as read on RC5-TR on

*Do naot use makeup pump to ﬂli reactor coclant system since its shut-
off head is above nil-ductility limits on reacior coolant system pres-

sure.

**1¢7. (low is based on a minimum of 2 {ps flow in the feed train. 200 F
is based on converting hydrated oxides of iron to magnetite and deaera-

tion of feedwater. .

8abcock & Wilcox
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steam generator downcomer temperature is above 220 F,

less than reactor coolant temperature.)

2.3.16. Close reactor coolant system vents that

Vent eackh CRD housing and instrument connections.

lish 135 psig pressure (RC3-PRZ) for NPSH on RC pumps

02.3.18. Start cooling water sysiems required fo

ant pump operation. Conduct cold preoperational prysics

servesRCP startrestart limits.)

ing water, etc.) are in operation.

02.3.20. Stop and isolate the decay heat removal

H; addition 0 letdown storage tank.

to establisk maximum pressure, and hold pressure above

by placing heaters in dutomatic contral (10 insure cutofl a

of ven: lines,

** finimum NPSH for RCP's.

all four 28 inch loops is above 220 F with decay heat system flow, if

and if the

mass weighted average OTSG shell temperature is not more than 40 F

were opened

in step 3.2 when system f(ills and water issues” from vents on 36 inch

pipe. Fill until pressurizer level is o feet or pressure is 30 psi.

02.3.17. Energize all pressurizer heaters {manual) and estab-

« (This re-

quires about 2-1/2 hours from 70 F.) Periodically vent pressurizer at

15 minute intervals to purge nitrogen and other noncondensibles.

r reactor cool-
tests and CRD

line tests. Bump RC pumps and vent lines at 10p of 36 inch pipe. (Ob-

02.3.19. Start, in sequence, three reactor coolant pumps when

2 2% osig pressure (RCI-PR2) is obtained and required services (cool-

system.

02.3.21. Sample and—c:s-tablis-ﬁ'ac system chemistry, including

02.3.22. Check RC system temperature-pressure NDTT chart

minimum

NPSH and Selow NDT lLimit until RC system temperature is above NDTT +

60 F. S:art raising pressure to normal aperating pressure (3220 paig)

t 2390 ).

. %
Visible wuter flow out atmospheric veals or visible through sight por:s
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02.3.23. When reacior coolant system pressure rcaches 830
peig or 350 F (RC3-PR2) start seal water flow and cooling water flow
‘ .

to reactor coolant pumps. Line up core flooding tanks.

02.3.24. When steam generator tempe rature reaches 220 F,
close all turbine Bypass valves. Set bypass valves to open at 900 psig

and transfer bypass valves to automatic.

. 02.3.2%. When pressurizer pressure reaches 2200 psig. place
pressurizer spray valve on autematic pressure control. Maintain pres-
surizer level at minimum by adjusting letdown flow (manually by HP1-
MIC) and the makeup (low by placing pressurizer level controller (RC1-
LIC) setpoint at least | foot abovs pressurizer heaters.

02.3.26. When steam generator pressure (SS6-P1) reaches 400
psig. line up and start one boiler feed pump, set to minimum speed and

place startup feedwater valves on automatic in the ICS sysiem.

02.3.27. Open turbine warming valves and drains. Pressurize
turbine with auxiliary steam for warming.

02.3.28. When reactor coolant system reaches 453 F start
fourth reactor coolant pump.

02.3.29. When reacior coolant system reaches temperature
above 532 F, turbine bypass system will pass steam o concdenser 10
maintain reactor coolant temperaiure. , Steam produced may also de
used for feed train heating and turbine warming. Estadlish normal

sressurizer HO level and set letdown flow at » — EP™.
02.3.30. Conduct hot precritical testing including CRD testing.

© 02.3.31. Check nuclear instrumentation ‘or proper functioning.
-

02.3.32. Take reactor critical as follows:
=
1. Using known values of care lifeuume, fuel loac-
ing, time, shulsown, and temperature, pres
dict critica! rod posfition and required boren
concentration. S

“Select letdown ‘low !0 permit Reatip from 532 Fto 379 F at ).87/ minule
without further adjustment of LD flow.

8abcock & Nilcax
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2. Withdraw rod groups 1 -4,
Deborate to precalculated concentration.

4. Withdraw rod group 5 until criticality is
achieved.

$. If not critical on group 5, insert this group
and deborate an additiona) ____ ppm.

Caution: Make certain that all rods of ;rou';n
1-5are operable.

6. Withdraw rod group 8 for criticality.

Caution: If reactor is not critical, return all
rods to bottom and determine why pre~
dicted values fail to cause criticality.

02.3.33. At this point, reactor control is on hand at rod drive

part of console. All selector stations in integrated control system should

be on hand except for startup valves in feed train, and turbine bypass

valves. Check and/or set all limits in ICS.

02.3.34. ).
to 10% and about 565 F. Transfer the reactor conirol to ICS by placing

CRD system on auto.

Near end of turbine warming period, bring reactor

2. Bring turbine to speed.

3. Synchronize and initial-load the turbine to mini«
mum block load established by turbine manufaciure normally between
S - 8% load.

4. Hold initial turbine load for 30 minutes (turbine
minimum warmup period).

5. Raige turbine generator power to 109 in hand, at
a Mmaximum rate not 20 exceed the temperature limits established by
turbine manufacturer.

< 02.3.35. Raise reacior and steam gernerator load to 15% . Line

up and load second feed pump. place doth main feed pumps on aulomatic

control at ICS to hold at minimum speed. Line up emergency feed pump,

place on auto stariing. (Second feed pump may be delaved if not required

for load capability.)

02.3.36. Place main fee2water valves on automatic control.

D-* Sabcock & Wilcox
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02.3.3%. 1. Balance steam generator load ratio in feedwater
controls and place steam generator control station on aute,

2. Balance reactar coclant temperature set point at
$79 F, line up steam generator-reactor control station and transfer re-
actor centrols in ICS to aute.

3. DBalance feedwater controls to reactor and transfer
feedwater demand control station to automatic. All stations in nuclear
steam aupply system are on auto and load is established by steam gen-
erator-reactor control station.

4. Transfer steam generator-reactor control station
to aute. The NSS will hold a2 minimum 15% load which is a preset mini-
mum level in the ICS. _

02.3.38. Check dispatech system (Dispatch Frequency Control)
for operability. Check that all track/runbacks are clear.

02.3.39. Set load demand to 10% at unit load control station
and place turbine control on auta. (This transfers turbine from Electro-
Hydrauliec control to ICS.) Plant control is now on hand from uait load
control station.

o 0Z.3.40. Increase load demand from 10 to 197, bring the turdine
up to NSS lcad. As turbine consumes steam the bypass system will ¢close
to control the turbine header pressure at 900 psia.

02.3.41. At 3157 load, the plant is ready for power operation,
either manual by the operator or auto from the Dispatch Frequency Con-
trol.

02.3.42. Set load and rate limits for plant in ICS for specified
power range respornse.

02.3.4). Concurrent with power operation at least one day prior

te scheduled shutdown, degas reactor coolant system by stopping addi-
tion of H; at LD tank, and periodically venting accumulated H; and other

gases to WD system.

Babcoack & Wilcox
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APPENDIX E

Filling and Draining Fuel Transfcr Canal

E-l
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1102-15. FILLING AND DRAINING THE
FUEL TRANSFER CANAL

15.1. Filling

15.1.1. Initial Conditions

1. RC system ready for fill to refueling level, reactor
vessel head remcved, RV water level below flange,

2. Seal plates installed between RV flange and fuel
transfer canal floor.

3. Borated water storage tank filled with reactor-grade
water.,

4. Flanges removed from canal end of fuel transfer
tubes,

S. ‘Rc{ueling canal cleaned and ready for fill,

15.1.2. Pre-Start Checks

I. Decay heat removal system operational.

2. Core [looding system 14 inch isolation valves shut.

3. Spent fuel cooling system operationral.

4. Boric acid concentration in BWST » ppm.

S. High pressure injection system operational,

6. Dleed holdup tank full of reacteor grade water, borated

0.4 = Boric acid, and bleed transfer pump(s) operational.
7. Waste disposal system vents and drains operational.

8. CRD seal water injection lines in RV head area

blanked, or associated valves shut.

9. Fuel transfer canal drain to RV cavity blanked.

£ Babcock & Wilcax




15.1.3. Operation

1. Line up from bleed holdun tank and bleed transfer
pump. through the letdown filiers, to the HP injection piping and reacior
coolant pump seal injection piping.

Note: Scal water must be injected to reactor
coolant pump seals during canal fill to
prevent particulates in reactor coolant
system (rom entering pump seals. Seal

water injection mus! continue until the
*fuel transfier canal is {illed. S

2. Open high point vents in pressurizer and steam gen-
erators (primary side) to provide a leak-off path for the purge §as in
these components.

3. S:art the bleed ‘ransfer pumpls) to fill the reactor
vessel through normal makeup injection and reactor coolant pump seal
injection lines.

4. Line up the spent fuel cooling pump(s) from the
borated water storage tark o the fuel transfer canal via valves ISF-V9
and ISF-VI]0,

5. When the water level in the reactor vessel reaches
the reactor vessel flange, start the spent fuel cooling pump(s) 2o fill the
fuel transfer canal.

6. When the cana!l is filled to the desired level. stop

the spent fuel cooling and bleed transfcer pumps.

7. Restore refueling valve lineup.

Final Conditions

l. Reactor coolan: system filled to refueling level with
water of proper purity ancd doric aci2 concentration.

2. Fuel transfer caral filled with water containing re-
fueling concentration of boric acid.

J. Decay heat removal system in operation as reguired.

4. Spen: fuel cocling svetem in operation as recuired.

Babcock & Wilcax
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15.2. Draining

15.2.1. !nitial Conditions

1. Fuel hanéling operations compiete.

2. Reactor coolant system and fuel transfer canal filled
to refueling level with water of — Fpm concentration boric acid.

3. Borated water storage tank recady to PeCeivVe .
gallons of contaminated waler.

4. Refucling equipment and instrumentation removed
{rom canal and bagged, or suspenced around canal for spray deconlami-

nation during €raining operation.

15.2.2. Pre-Start Checks -

|. Decay heat removal system operational.
2. Spent fuel cooling system operational.
3. Component drain system operational.

4. Reguiated ni:roge; supply available to pressurizer

and steamn generator prima ry-side vents.

i §, Demineralized water available in canal area (for

washing down canal and equiprr_n'em'during draining operation).

. 6. Constant air monitoring equipment operaticnal.

15.2.3. Operation

1. Close the stop valves in the fuel transfer tubes.

2. Line-up the spent fuel cooling pump(s) to take suction
on the fuel transfer canal, through valves 1SF-V3, ISF-V10, and ISF-

V11, and deliver to the borated water storage tank.
3. Start nitrogen purge of pressurizer and steam gen-
erator primary side.
Caution: During the canal draining operation, it
is important that the pressurizer and
sitam pgenerators be maintained at or

near A3 pressure. A very small posi-
tive pressure in these components at

Babcock & Wilcox
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the end of the draiﬁing cycle could re-
sult in loss of decay heat removal capa-
bility upon equalization of pressure with
RS atmosphere.
4. Start the spent fue! cooling pumpls) and drain the
refueling canal. Interrupt draining at approximately 10-fcot intervals
and determine true water level by venting pressurizer and steam gen-

erators.,

S. When the borated water storage tank is filled, or
before the deep end of the canal is completely drained, stop the spent
fuel cooling pumps. Drain the remainder of the water to the reactor
building normal sump through valves ISF-V2 and ISF-V].

recirculation of BWST through SF system purification loop.

Commence

s 6. During the draining operano.ﬁ. wish down the canal

walls, refueling equipment, and canal floor using demuineralized water

and working toward the deep end of the canal. Drain this water to the

RB normal sump. ‘.

Note: Continuous washdown of the canal and
egquipment during draining operation is
not required, however, washing intervals
must be timed so that the caral and equip-
ment are not allowed to dry before they
are washed the first time.

- ——— — - s

T. When the canal water level is recduced to RV {lange
level, lower the reactor vessel water level to 6 inches below the {lange
by opening a primary coolant loop drain and pumping (3 waste disposal

through the component dra:n pump. Accurate determunation of water

level before and after this operation is particularly imporiant.

8. Secure the spent fuel cooling, component drain waste

disposal, and nitrogen purge systems and the RS normal sump.
9, fas:all blarnk flanges on fuel transfier tudes.
19. Comslete cleanup and decontamination of fuel trans-

fer caral, refueliag equipment and RV flange area. Remove seal plates

from RY annulus.
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18.2.4. Final Conditions

1. Fuel transfer canal drained, clean.

2. RV water level 6 inches below flange.

3. Decay heat system in operation as required.

4. Spent fuel cooling system in cperation a3 required.
§. DBorated water storage tank full.

6. Recirculation of BWST water through spent fuel
cooling system purification loop in progress as required.
7. Void space in pnuurit;r and steam generators
blanketed with nitrogen.
8. Decontamination and storage of refueling equipment

in progress.

19.3. Infrequent Operations

15.3.1. Adjusting Water Level

-

1. Water level is adjusted using the instructions of

paragraphs 15.1 and 15.2 as applicable.

15.3.2. Cleznup Purification of Canal and SF
Pool Water -

1. lnstructions are included in Spent Fuel Cooling Sys-

tem Operating Procedure.

o o iy
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APPENDIX F
Core Flocding System Operating Procedure
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1104-01. CORE FLOCDING SYSTEM
OPERATING PROCEDURE

01.1. Core Flooding ([CF) Svstem Descriotion

This engineered safcguard system provides a volume of borated
water, under nitrogen pressure, {or injection into the reacior coolant
systemn in the event that reactor coclant pressure is inadvertently re-
duced to less than 600 psig during operation. It is a passive system
because no operator action is required o effect thus injection. The CF
system may be isolated from the reacior coolant system during reactor
shutdown, and must be isolated {rom the reactor coolant system any

time the reactor coclant pressure is intentionally reduced bdelow 630
psig, maximum, when

psig. CF system pressure is maintained at
reactor coclant temperature is below (MDTT +69) F.

Szucm parameters are:

Oreu*.x.mal'
Design Maximum . Nominal Minimum
Pressure, psig 700 615 620 585
Temperature, F~ 300 120 104 73
Level, ft** 14 12 : 1.5 11
H,80, concen- 13.000 20,000 13,000 13,000

tration, pem

- y 2
No temperature-sensing insirumentalion is instaliec on CF
tanks. Use reactor building ambdient temperature.

*Leovel instrumentation i1s of the dry-reference-leg type. Any
*time that the level reading 1s suspect, the reference-leg trap
shouid be drained to assure that water in the reference leg

is not causing a false level incication,

Babcock & Wilcox
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01.2. Normal Operation

01.2.1. Iaiual Conditions

1. CF tanks filled to 11.5 = 0.5 ft? with reactor grade
water, borated to 13,000 ppm boric acid.

2. CF tanks pressurized to 600 ¢ 15 psig with nitrogen.

3. CF tank level indicators on each tank agree within

Y inches. -

~d
4. CF valves CF-V1A and CF-VIB shut.
§. CF tank vent, drain, fill. and sample valves shut.
6. Reactor coolant pressure 630 : 10 psig, increasing.
¥ , : .
-— :_{3 01.2.2. Starting
W .
1. With reactor coolant pressure at 630 = 10 psig, in-
T creasing, open valves CT-VIA and CF-VIB.
- i 2. Monitor CF tank level and pressure. An abrupt in-
E: crease when the tank valves are opencd is an indication that the CF 14
'? inch check valves are leaking, and shall be cause for shutting valves
E l N CF-VIA and CF-VIB for corrective action.
"? 3. The T system has no active functior during reactor -
3 E I plant operation. Thereiore, the following evolutions invelving the CF
,2:7' . system are performed only to maintain required CF system status,
g‘j 01.2.3. Securing
aj _ 1. Shut valves CF-VI1A and CF-V13 when reactor cool-
% ant pressure iy 630 = 10 psig, decreasing, during plant coolcown ang
& depressurization.
Note: Isolation of a CF :ank during plant opera-
fa.’ tion mayv be required due to @ malfunction
Ej in the CF svs:em. “Reactor Plant Op-
erating Procecures’ contains insiruciions
j.i_, for piant operation witk reduced CF svs-
E.-...] tem protection.
2 .
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2. Open quench tank veat valve and reduce CF tank
pressure to psig by alternately opening valves CF-V3A and CF-V1S,

venting to the quench tank. Close quench tank vent and valves CF-V3A
and CF-V3B.

01.3. Initial Fill

01.3.1. Initial Conditions

l. The CF systern has been cleaned to the requirements

of reactor coolant system cleanliness.
2. Valves CF-VIA and CF-VIB are shut.

3. Reactor grade water available to CF system through
high pressure injection {ill lire.

4. Borated reactor grade water available to CF system
from chemical addition or waste disposal systems. Borated water is
normally available as follows: Source of boric acid must de sampled
prior to fiil for determination of actual concentration.

a. Boric acid mix tank (CA system) —up 0 7
weight percent concentrated boric acid.

b. Concentrated boric acid storage tank (WD
system) — 5 weight percent doric acid.

¢. Miscellaneous waste holdup tank (WD sys-
temn) — <1.3 weight percent boric acid.

- — e -

§. CF and associated systems operational.

01.3.2. Starting

Two methods are available to fill the CF tanks with un-
Sorated, reacior grade water:

i. leed transfer pump, {rom dleed noidup tank, de-
borated water through fill line on HP pump outlet piping.

2. HP pumpls), from bleed holdup taznk ceborated water.

A flow restrictor in the tank fiil line iimuts fill rate to

100 gpm.

Babcock & Wilcox
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1. Line up the CF tanks to receive unborated water
using method | or 2 above. Line up source of boric acid to CF tanks.
Open tank vent valves CF-V3A and CF-V1B,

Caution: First, open gquench tank vent,

2. Fill the tanks according to the following tabulation.
Relative volumes are determined by the source of boric acid selected
and are calculated te result ir 13,000 ppm boric acid in the CF tanxas.

wt *, H,BO.,. Unborated

source water, ft? Boric acid. ft?
| P | 0 (0' ind) + 940 (11.59)
s 695 (8'-6" ind) + 245(3

7 765 (9'-4-1/4"ind) + 175 (2'-1-3/4"

01.3.3. Securing

1. Shut CF tank fill and vent valves. Secure {ill pumps.

2. Restore normal lineup on systems used for fill (HP,
CA and/or WD).
3. Sample CF tank contents and adjust water chemistry

per section 1.7, if required.

RO 0Aa4a4a

A 01.4. V:n.!.inz (Depressurization) -
Pt 3 o
E , 01.4.1. Initial Conditions
,‘;‘; 1. CF tanks at greater than required pressure.

01.4.2. Starting

N
-

.

s/

N 1. Open quench tank vent. Open valves CF-V3A and
S CF-V1B, allowing CF tanks to vent to the quench tank until pressure is
~

rkduced to required value.

01.4.3. Securing

g

et

1. Shut valves CF-V3A and CF-V}B.

F-5 8abcock & Wilcax
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01.%. Nitrogen Addition (Pressurization)

01.5.1. Iaitial Conditions

1. CF tanks at less than required pressure.

2. Nitrogen available to CF tanks (approximately
SCF at 600 = 15 psig per tank for initial charge).

3. CF system may be in normal operation (valves CF-
V1A and CF-VIB open, RC pressure >650 psig) or preparations under-
way for plant operation (valves CF-VIA and CF-VI1B shut).

01.5.2. Starting

1. Open nitrogen fill valve. Observe tank pressure

change.

01.5.3. Securing

I. Shut nitrogen fill valve when C¥F tank pressure

reaches 600 = 15 psig.

01.6. Draining

01.6.1. Initial Conditions "

1. Reduciion of CF tank water level required.”

Note: This procedure applies 0 adjusting CF tank
water leve! (bleed) or complete craining.
and may be accomplished with the CF sys-
tem in operating or standby status. CF
tank pressure of at least 100 psig is recom-
muended for draining operation.

2. WD system ava:lable to receive required quantity

of borated water.

01.6.2. Starting

1. Line up the WD sysiem 10 receive water from CF
tanks,
2. Oper valvels) CF-\VIA ancor CF-\VIB and érain

the CF tankis). Continuously monitor CF tarnk level while draining.

.6 ' Babcock & Wilco
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01.6.3. Securing

1. Shut valve(s) CF-VZA and/or CF-VIEB when required

CF tank water level is reached.

2. Restore normal WD system linesup.

01.7. Sampling

The frequency and method of CF tank sampling and ana!yﬁs are

included in section of the Water Chermustry Manual.

01.8. Adjusting Svstem Paramecters

When it is nccessary to change CF tank level, pressure or water
chemustry, use applicable portions of scctions 01.3, 01.4, 01.5, and
01.6 of this procedure. During plant operation, makeup water must be
added through the high pressure injection pumps (section 31.3).

01.9. Infrequent Operations

01.9.1. Huvdrostatic Test

1. Fill the CF tanks solid with water, using the bleed
transfer pump and venting to the quench tank through valves CF-V3A
and CF-V3B.

2. lnitial and, if required, subsequent hydrostalic tests

will be conducted in accordance with TS/ / /201/1. "

3. Following the hydrostatic test, drain the CF tanks
to normal operating level, admitting nitrogen to the tanks as the water
level is reduced. Open the drain valve on the CF tank level indicator
dry leg and purge nitrogen through this piping until no water remains

-

in effluent zas.

01.9.2. Functional Test

1. A periodic CF system [functional test will be per-

formed in accordance with TS/ / /201’2, at intervals specified in the

Reactior Plant Operating Manual,
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