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1.0 PURPOSE

2.0
2.1

2.2

T
=

\3'.

The purpose of the Virginia Power Motor Operated Valve (MOV) Program is to establish the
guidelines and controls necessary 10 ensure motor operator reliability and operability
[Commitments 3.2.1 and 3.22)

SCOPE

This procedure applies to Station and Corporate personnel involved in activities associated with
the MOV Program

I'his procedure applies to the mechanical and electrical boundaries of motor operated valves as
defined ra Step 6.1.1.

REFERENCE COMMITMENT DOCUMENTS

References

3111 Regulatory Guide 1,106, Revision 1, 3/77

3.1.2  NRC Generic Letter 89-10

313 NRC IE Bulletun 85-03, MOV Common Maode Failures During Plant Transient Due To
Improper Switch Settings

3.1.4 NUREG 1296, 6/88

3 1.5 Amencan Society of Mechanical Engineers 84-NE-16, Early Diagnosis of Motor
Operated Valve Mechanical and Electrical Degradations

3.1.6 EPRI Lubrication Guide NP-4916

3.1.7  Institute of Nuclear Power Operations - Motor Operated Valve Performunce Update,
October 4, 1988

3.1.8  NMAC Technical Re pair Guidelines for the Limitorque Model SMB-0G0 Valve
Actuator, January 1989

31.9  Virginia Power Engineering Standard, STD-GN-0002, MOV Sizing and Caleulation
Standard

3110 Virginia Power Nuclear Department Standard NODS-TR-07, Training and
Qualification of Contractor Employees
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SUPPLEMENTAL REFLBENCE FAGES

These supplemental Reference Pages are provided 1o cid the procedure user in determining the
appropriate procedures 1o use until such nme that all procedures referenced in the references
Section, which reflect “When Issued.” are approved and issued.

o Upgraded Procedure Reference
VPAP-1601, Corrective Action Program (When /ssued)

The following existing procedures shall be used until such tine that the new referenced
procedure is approved and issued:

1. ADM-16.0, Corrective Action (North Anna)
2. SUADM:LR-13, Station Deviation Reports (Surry)
b Upgraded Procedure Reference
VPAP-2001, Stadon Planni: g and Scheduling "When /ssued,

The following existing procedures shall be used until such ume that the new referenced
procedure is approved nd issued:

1. ADM-169, Preventive Maintenance Scheduling (North Anna®
2. ADM-16.18, Planned Maintenance Scheduling (North Anna)
3. SUADM-M.10, Work Planning and Tracking System (Surry)

NOTE: This Supplemental Refeience Page shall be removed and processed as directed upon
notification from Records Management.
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¢ Upgraded Procedurs Reference
VPAP-2701, Station Training Program (When /siued)

The following existing procedures shall be used until such time that the new referenced
procedure is approved and issued.

1. ADM:-22, Station Training Program and Training Qualifications (North Anna)
2. SUADM-TR-01, Qualification and Training (Sarry)
d Upgraded Procedure Reference
VPAP-3002, Operating Experience Program (When [ssued)

The following existing procedures shall be used until such time that the new referenced
procedure is approved and issued:

1. ADM-6.19, Processing of Significant Operating Experiences (SOER) - (North
Anna)

2. ADM:6.20, Operating Experience Review (OER) - (North Anna)

3. SUADM-LR-03, Operating Experience Review (Surry)

4. SUADM-LR-07, Failure Trending and Analysis of Safety Related Equipment
(Suwry)

NOTE: This Supplemenial Reference Page shall be removed and processed as directed upon
notification from Records Management,
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£.0 RESPONSIBILITIES
£.1  Superintendent - Maintenance

The Superintendent - Maintenance is responsible for overall implementation of the MOV
Program at the Station. This includes the following:

S

5.1.2
513

Ensuring sufficient resources are available 1o support continuing program requirements
and development.

Providing qualified individuals for participation in the MOV Program.

Ensuring personnel performing MOV maintenance meet training requirements
specified in this procedure, including MOV data scquisition through advanced
signaiure analysis and interpretation.

Ensuring contract personnel are qualified to perform MOV maintenance, if assigned
that task.

Assuring that MOV PMs are scheduled and completed in accordance with the PM
schedule.

Reviewing and discussing MOV operability problems with staff personnel, as
required.

Reviewing Root Cause/Failure Analysis Repons or evaluations, and venfying
implementation of any Maintenance Department corrective actions recommended in the
reports.

Ensuring a qualified individual is assigned to fill the position of the MOV Coordinator
in his absence.

Ensuring that elements of the MOV Program are reviewed and assessed periodically.
This includes assigning corrective actions and ensuring follow-up for each area
needing improvement, as required. '

£.2  Superintendent - Engineering
The Superintendent - Engineering is responsible for supporting the overall engineering aspects

of the MOV Program.
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§.3  Supervisor - System Engineering

5.4

§.8

The Supervisor - System Engineering is responsible for the following:
5.3.1 Assigning an individual in System Engineening as the MOV Engineer,
5.3.2 Supporting the MOV Program by providing System Engineering suppon, as required.

5.3.3 Ensuring a qualified individual is assigned 1o fill the position of the MOV Engineer in
his absence.

Supervisor « Maintenance Engineering
The Superviscr  Maintenance Engineering is responsibie for the following:

$.4.1 Assigning an individual in Maintenunce Engineering as the MOV Coordinator.

5.4.2 Supporting the MOV Program by providing Maintenance Engineering support, as
required.
Supervisor « Mechanical Maintenance
The Supervisor - Mechanical Maintenance 1s responsible for the following:

5.5.1 Ensuring MOV PMs are accomplished, as scheduled.

5.5.2 Notif;ing the MOV Coordinator when unexpected MOV probiems are encouniered,
which require engineering resolution,

5.5.3 Ensuning mechanical personne! receive adequate traning and are qualified to perfonn
MOV maintenance and Post Maintenance Tecung

5.5.4 Ensuring that qualified mechanics are assigned to the MOV Team, as required.

5.5.6 Ensuring that any MOV work (e.g., Minor Maintenance), not performed by the MOV
Team, is performed by individuals qualified for the specific task.

5.5.7 Ensuring that the overall guality of mechanical MOV maintenance 15 maintained at high
standards, both corrective and preventive

5.5.8 Ensuring that mechanical MOV maintenance is performed in accordance with approved
Station procedures.
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£.7 MOV Coordinator

The MOV Coordinator reports (o the Superyisor - Maintenance Engineesing and is responsible
for the following:

3.7.1

8132

3.1.5

5.7.6

$77

578

379

§7.10

Making programuratic and reohnical improvements to the MOV Program o optunize
MOV performance and reliability

Coordinating MOV Engineering and MOV Team effons.

Establishing informal MOV technical communications with other Nuclear Stations and
Corporate Maintenance Support Department personnel,

Ensuring that vendor technical manuals for the applicable vintage of MOV installed at
the Station are current and available on site.

Verifying the adequacy of post maintenance testing based on the maintenance activites
performed on the MOV

Approving final MOV test dawa and consulung with the MOV Engineer, MOV Team,
vendor, and/or Corporate Maintenance Suppont Department personnel 1o assist, as
necessary, with the review/acceptance of MOV diagnostic signature traces

Identifying #nd resolving programmatic deficiencies relative 1o MOV installations,
applications, and maintenance practices with assistance, as required, by the MOV
Engineer, MOV Team, and Corporate Maintenance Support Department personnel.

Identifying MOV 10 be scheduled for iear down under the requircments of the MOV
Verification Inspection Program. This includes coordination of wear-down inspections
and resolution of schedule difiiculties.

Ensuring MOV maintenance procedures are current, correct, and that manufacturer's
recommendations and industry experience are incorporated, as justified, into applicable
electrical and mechanical M and corrective maintenance procedures.

Recommending to the planning organization any outage related MOV work (based on
the results of wrending, Post Maintenance Testing, or Signature Analysis) and assisting
in the identification of parts to support that work.
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Controlling MOV engineering datu such as thrust requirernents, maximum D/¢'s
assumed, operator gear ratios, madel numbers of spring packs, voltage requirements,
stroke umes, acceptable greases, Environm ntal Qualificabon requisements, thermal
overload siging, and any additional informaton not mentioned that divecty affects
sizing and operating requirements.

Poviewing, documenting, and approving any changes in torgue or limit switch setings
and any non onfginal replacement parts.

Maintaining the MOV data base, and the distribution of controlled copies

Recommending to the planning organization any outage re’ated MOV work (based on
pending EWRs, Part 215, Signature Analys:s) and assisting in the identification of
pants/engineering docurmnentation to support that work.

Ensuring that all design related information is controflen and that switeh settings ar¢
maintained and controlied in the Set Point Docament or Station drawing,

Responding to industry or regulatory notices and information.
Representing the Station in audits of the MOV Program.

Reviewing Station Deviation Reports conceming MOV, preparing recominendations,
and documenting comective actions.

Ensunng, through communications with design groups, thai Engineeriig Standad
GN-0002 remains current and applicable wish respect to Indusuy Design Stand ds.

Ensuring that System Engineers are appraised of MOV coicerns i their systems,
Participating in any MOV Failure Analysis/Root Canse Evaluation

Verifying that the configuration of safety related MOV (¢ g., cable splices on power
supplies, cable sizing, actuator size apphicatior, thermal overload device sizing, motor
sizing, etc.) sausfies design and performance requirements,

Assisung as necessary in the review and concurrence of all technical PARs generated
on any MOV procedure.

N— e e L e e e e e e e -’.'—-7
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£.11 Mechanical Foremen

.12

8.13

Mechanical Foremen are responsible for the fallowing:
5111 Venfyirg o . ol mechanical personnel assigned to work on motor operated valves are

tral Lot 40 o "ose with the requirements of this procedure,

S11.2 En rorcu g™ a0 act of the job meets all requirements and standards as delineated
inweh g ™,

Technical Assistant

The Technical Assistant reports to the Supervisor - Maintenance Support and is responsible for
the following:

S12.1 Assisting the MOV Coordinator in processing Motor Operator Signature Dat.

5.12.2 Extracting pre-determined Signature Data from the computer data base in preparation
for the Monthly Report.

5.12.3 Drafting the Monthly Report for review by the MOV Coordinator.

5.12.4 Obuaining data base information on Station MOVs, as requested by the MOV
Coordinator, MOV Engineer, or Corporate Maintenance support,

5125 Maimaining department logs on MOV diagnostic equipment calibration dates, senal
numbers, and assisting in resolving any equipment problems.

5.12.6 Maimaining the MOV Trending Program data base, and extracting the information as
required.

5.12.7 Understanding the software used in the program, and complying with Station
procedures.

Director Maintenance Support
The Director Maintenance Support or designee is responsible for the following:

5.13.1 Developing, assessing, and monitoring the effectiveness of the MOV Program at the
North Anna and Surry Power Stations.

5.13.2  Assessing and reviewing MOV perforrnance, maintenance trends between Stations,
and ensuring complhiance with regulatory, industry, and program requirements.
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Reviewing MOV failure evaluations and providing recommendations to improve |
overall MOV reliability ‘

Assisting the Sta‘ions in piloting new technological practices on MOV and perfonning
equipment evaluations, as required.

Conducting interviews with the MOV Team members, MOV Cuordinators, and MOV
Engineers to identify and resolve MOV concerns

Identitying programmatic improvements 1o the MOV Program as a re sult of reviews uf
industry events, experiences, or other applicable informaticn.

Ensuring programmatic improvernents are implemented and coramunicated 0 MOV
Progrium members and the 7l raining Departments at the Stations.

Perforring un annual evaluation of the MOV Program, a1 cach Station. This includes

evaluating Lae vverall effectiveness of each element of the MOV Program, identifying

the need for corrective action and follow-up, and cvaluating the progress of previous |
corrective actions,

Conducting peniodic assessments of the MOV Training Program anc identifying inital |
and ceatinuing training requirement enhancements. This includes performing technical

reviews and evaluatons of the effect of training on current performance trends and
iientifying areas that show the need for MOV maintenance knowledge and skills

mprovement

Keeping abreast of new maintenance techniques, test methodologies, modifications,
enhancements, and new or modified requirements throughout the industry.

Irnerfacing with Nuclear Engineering concerning MOV calculation standards, future
notices/bulieting, or other items that may effect the MOV Program,
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d. Elements of the Program
The elements of the MOV Program include:

¢ MOV Program Administration

+ MOV Corrective Maintenance Program

¢ MOV Preventive Maintenance Program

* MOV Trending Program

* MOV Inspection/Verification Program

« MOV Failure Analysis/Root Cause Program

MOV Program Administration
Attachment 1, MOV Organization Chan, depicts the MOV Program organization.

& The Corporate Director Maintenance Support is responsible for the development
and assessment of + © MOV Program at the North Anna and Surry Stations.

b The Superintendent - Maintenance is responsible for overall implementation of the
MOV Program at the Station.

¢. The MOV Coordinator is responsible for implementation of the MOV Program and
coordination of MOV activities,

d. The MOV Engineer is responsible for all design aspects of the MOV Program.

e, The Techrical Assistant is responsible for assisting the MOV Coordinator in
generation of reports, rending information, and equipment calibrations.

f. MOV Team

An effective concept for controlling maintenance activities on MOV is by
establishing a dedicated group of well trained and qualified personnel into a MOV
Team. The team, although not limited in size, ensures that individuals performing
maintenance and engineering activities are not only qualified to that task, but also
are sensitized to Station and industry concerns. This occurs during the annual
retraining as identified in section 6.5.
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d. By troubleshooting, the MOV Tesm shall determine the appropriate corrective
maintenance 1o be performed on the MOV, perform the comective maintenance,
and document the results of the comective maintenance activity for history
purposes in accordance with VPAP-2002, Work Requests and Wark Orders.

¢. The MOV Coordinator shall ensure that all post maintenance testing
(e.g.. signature analysis) and documentation associsied with the corrective
maintenance activity is rev.rwed for adequacy prior 1o the MOV being placed in
service. Problems encountered during comective maintenance activities on MOV
shiall be resolved with the MOV Engineer, as necessary.

. Corrective maintenance test data shall be forwarded 10 the MOV Engineer for
review, as determined necessary by the MOV Coordinator.

£ The MOV Coordinator shall ensure that testing results and associnied trending
documentation are maintained for mainteniance hisiory purposes.

MOV Preventive Maintenance Program

A Preventive Maintenance (PM) Program sha!l be established for MOVs included in
the MOV Program, in accordance with VPAP-OS03, Preventive Maintenance Program.

a. PM evaluations on MOVs shall consider the following itemns:

¢+ Manufactarers recommendations

+ Fquipment operating history

+ Enginecning analysis

* Industry findings and recommendations
*  Lessons learned and Stan-. ¥ perience
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f MV Lubrication

MOV grease inspections shall be performed at the same frequencies as the
Electrical and Mechunical PMs. The following guidelines shall apply.

1.

r2

T

The frequency of sampling, replenishing, or analyzing the actuator main gear
case, limit switch, and valve stem lubricant shall be in accordance with the
established periodicities desived from the manufacturers recommendations,
engineering analysis, and wrended machinery history results.

. Three main areas of lubrication concem (main gear case, limit switch, and

valve stem) will be evaluated for replacement, as required, 1o establish a
standardized lubricant for each area (i.e., MOV main gear cases should contain
e same lubricant, limiat gear frames and cartridges should contain the same
type of lubnicant, and MOV valve stems should be lubriated with the s7=.¢
lubnicant contained within the main gear case). Standardizing the lubricat
used in each mea will reduce the probability of human error for mixing greases
requiring subsequent rework 1o prevent intemal component degradation.

- Acceptance criteria will determine whether grease is acceptable foi  ontinued

usage. The acceptance criteria shall be developed using industry data,
manufacturer and engineering recommendations, and Station expenence.

. Qualitative acceptance criteria for the acceptable greases shall be included in the

PM and maintenance procedures. Coior, uniformity (non-hardened globules),
consistency, and conaminatica (e.g , water, foreign matenal) may provice
visual indication of lubricant degradation. Other acceptable grease ¢ xamination
methods invalve grease penetration testing, moisture go-no-go splatier testing,
and visual smear examination. Lubricant inspections shall be analyzed by
qualified individuals. Examinations providing finite results shall be wended for
condition directed lubncation replacement determination. Samples results
obtained durag PM activities shall be forwarded to the MOV,

. Individuals involved in the inspection/analysis and determination of a grease

sample for continued usage shall be specifically trained for that purpose.
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MOV Trending Program

The purpose of the MOV Trending Program is to identify eouipment degradations
before they become significant. This will allow sor parts identification, ordering, and
scheduling before the valve is removed for servicing. The MOV Coerdinator shall be
responsible for the MOV Trending Program. The MOV Coordinator will notify the
MOV Fagineer for any assistance required 1o aid in the identification of suspected
degradi g conditions. The MOV Engineer A iil assist, as necessary, in determining the
pr cause and in any maintenance recommendations 1o correct the problem.

a A MOCV Trending Program . 1all be established to review and trend MOV data.
Specific information to be trendad shall include, as a minimum, the following
information:

 Limit switch settings (i.e., % open, closed, torque switch bypass)

* Torque switch settings (in appropriate direction) at torque switch trip and total
thrust

*  Motor current (Inrush, running, seating, unseating)

* Bus voltages

* Running loads

+ Stroke thnes

« Hammer blow time

* Unseating ume

+ Contactor drop out times

* Threshold

b. The following MOV degraded conditior.s are expected to be identified as a result of
the MOV Trending Program:

* Torque switch bypass incorrectly set
+ Inadvertent back seaiing

« Loose stem rut locknut

* Loose worm shaft locknut

+ Excessive inertia

« Bent valve s'em



o

Full spring pack compres ion
High motor current

Torque switch mechanical poblem
Limit switch mechanical problem
Motor problem

Spring pack gap

Operator gear wear

Stemy/stem nut wear

Valve seating concerns

Valve unseating concerns

Valve guide wear

Operator design thrust exceeded
Inadequate thrust

Excessive thrust

High running load

Excessive preload

Torque switch unbalance

Misalignment of wormy/worm gear

VPAP-0805
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The MOV Trending Program shall ensure that MOV failure indicators (i.e. high
thrust requirements, high running loads, indications in the signatures, etc.) are
clhsely tracked.

When predetermined values are exceeded, or when abnormal signature indications
start occurring, the MOV Engineer shall be advised  The MOV Engineer shall, as
required. assist in determining the piobable cause of the developing problem and
shall assist ir recommending the required maintenance actions to be taken.

The MOV Trending Program shall be review~d periodically, and prior to outages

when work schedules are being identified.
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€.1.6 MOV Inspection/Verification Program

The MOV Inspection/Verification Program shall ensure, on a periodic basis, that the
MOV Trending Program and Signature Review process is eftective.

a. On arefuelin” cycle basis, the teardown and inspection of selzcted MOV's shall be

performed. MOV shall be selected that indicate acceptab'e performance (such as
those requiring = grease change out) and MOV suspected of degradations. The
tcardown process shall validate the mechanical condition of the MOV that the MOV
Trending Program and Signature Review process predict. The numb2r of MOV
torr down will be based on plant specific experience and industry opeiting
expenence.

. Prior 1o disassembly and visual inspection of the MOV actuator internals, a review
of the wrend information and signature indicators of the MOV shall be performed.
The mechanical condition shall be compared with the predicted findings. This
inspection shall be documented and used for future reference. An actuator may be
disassembled for any of the following reasons:

« Grease change out
* Known mechanical problems (Scheduled Maintenance)

* To quantify signature anomalies with actual mechanical condition (e.g. cyclic
loading)

2. The MOV Coordinator, or the MOV Engineer, may recor . ves 1o be

disassembled and inspected based on MOV signatures, » wPTS history,
or proposed outage work scope. The MOV inspections (preciied vs findings)
shall be documented and mai.itained by the MOV Coordinator. Any enhancements
or changes to the MOV Inspection Verification Program, based on actual findings,
shall be recommended to the Corporate Maintenance Suppont group for notification
10 the other Station, and possible revision to the MOV Program. This will ensure
actual field experience is being utilized in program enhancements,
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2. MOVATS “BARTS" Test Equipment
This test equipment is used to perform comprehensive testing which will
identify key operating parameters, evaluate overall operator performance, and
obtain initial baseline data on quarter-turn Bunterfly Valves. The MOVATS
“BARTS" system will be uiilized to control the torque applied to Butterfly
Valves.

3. Motor Current Analysis Test Equipment

This equipriont is used to obtain signatures normal v 1ken at the Motor
Control Center during troubleshooting or PM activites.

4. VOTES System 100
This equipment employs strain gauge technology coupled with standard control
switch monitoring to evaluate thrust delivered to the valve stem during the
entire stroke of the valve. Like the MOVATS 2150 system, VOTES is used 10
perform comprehensive testing and baseline analysis.

b. Selection of Test Equipment

The type »f maintenance performed on the motor operator or valve will determine
what type of test equipment is used. Comprehensive testing will be performed to
establish a new baseline as required, based on the following:

* Inclusion of new MOVs in the program

+ Following corrective maintenance on MOVs

*+ Troubleshooting as determined by the MOV Coordinator or MOV Engineer
* As trend data indicates

¢. Control of Test Equipment

Test equipment shall be included and controlled in accordance with VPAP-1201,
Measuring and Test Equipment (M&TE) Progran,, and shall be verified in
calibration prior 10 usage.
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6.1 10 Switch Setting Policies

NOTE:

MOV control switches (torque and limit switches) shall be set consistently between
Stations. Engineenng Standurd “STD-GN-0002 - Motor Operated Valve Sizing and
Calculanons Standard” shall be controlled by Power Engineering Services (Nuclear).
The standard specifically addresses the following:

The methodology for the baselir.z calculations required for sizing valve motor
operators 10 design basis conditions

Venfication sizing for new MOVs

Determining valve torque and thrust requirements
Calculating motor operator capability

Evaluating vendor supphied data

Establishing thrusi bands

Specifying control switch settings

Applicable tolerances and adjustments such as for GDC-17 requirements, in order
to render a conservative approach for sizing valve motor operators

Methodology for sizing thermal overload devices

Any area not specifically addressed with respect to Company policy or methodology in

this standard will be stated in this program.
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Effectiveness Review

The purpose of this review is 1o ensure that the MOV Program is effective in maintaining MOV
reliability and identifying any weakness in the program that may exist. The MOV Trending
Program, MOV Inspection Verificavon Program, and MOV Monthly Reports will aid in
identifying key indicators that measure program effectiveness on an ongoing basis. Other
indicators 1o measure program effectiveness include, but are not limited to, the following:

+  Repetinve work performed on MOV

+ Suation Deviation Reports written on MOVs

* LERs submitted on MOV«

«  Comparison within the industry on MOV failures (e.g., NPRDS)

6.4.1  The Corporate Maintenance Support group will revi- w the MOV Monthly Reports
generated from the Stations to identify similarities and potential problems associated
with MOVs. Applicable information will be shared between Stations.

6.4.2  Anannual review of wwe MOV Program will be performed by Corparate Maintenance
Support and a repornt showing the results of the review, and recommendations for
program enhancement, will be forwarded to the Superintendent - Maintenance for
consideration. As a minimum, the following information shall be included in the
review for each Station:

* Total MOVSs in program

*  Number of MOV falures while in service
* Number of MOV tested/inspected

* Enhancements 1o the program

*  Traimng issues

* Data base advancements

* Spare parts

* Recommendations
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Training Requirements
Proper training 1s the key 1o a successful MOV Program. This seciion will describe the
minimum training requirements for the following individuals associated with the MOV

Program:

« MOV Coordinator

+ MOV Engineer

+ MOV Team Members (Electrical and Mechanical)

+ Contractors

« Corporate Maintenance Suppon Group

« Tramng Departments « Station Supervisors, Foremen, Operatars, and Other Employees

651 MOV Coordinator

The MOV Coordinator shall, as 8 mimmum, complete the following:

+ MOV Coordinator required reading (Document the compledon of the training
requirements on Attach.nent 6)

* Technical Stoff Trwaning: BTST-3 Lessan Plan 2 (Engineering Mechamics: Valves)
or Elecrician Development Training: PSEDP(N)-4.1 (Mechanics of MOVs)

¢+ Technical Stff Trainmng: BTST-16 (Problem Solving and Communications) or
Virginia Power Task Team Tramng

* Virginia Power Root Cause Analysis Evaluator Training (4 hour course or 3 day
course)

* Dnagnostics Training
652 MOV Engineer
The MOV Engineer shall, as a munimum, complete the following:

* MOV Engineer Required Reading (Document the completion of the training
requirements on Attachment 7)

Technical Staff Tramng: BTST- 12 (Engineening Administration)

Diagnosucs Training
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Specialty JPMs

SPIE - 50 - Limitorque SMB § and 5XTs

SPTE - 51 - Limitorque SMC-04 (Surry Station)

SPTE - 52 - Crane Teledyne Actuators (North Anna Station)
SPTE - 53 - Rotorque Actuators (North Anna Station)

3. Contractors

Contractors performing MOV maintenance shall meet the requirements
delineated in Reference 3.1.10.

Corporate O&M Support

The Carporate Maintenance Support Group involved in the MOV Program shail be
trained in the following areas:

+ Corporate polices and standards
+ Station administrative procedures and practices

* Reviewing industry expeniences, good practices, and trip reports

+ Same training descnibed for the MOV Engineer and MOV Coordinator

Training Topics

The Training Program on MOV for craftsmen, planners, engineers, supervisors, and
other cognizant personnel shall include:

.

MOV theory of operation

Common MOV failures

Industry operating expenence (i.e., SOERs, SERs, O&MRs, NRC IE Notices,
NRC IE Bulletins, NRC AEOD reports, Industry User Group information)
Disassembly and reassembly of MOV using plant specific procedures

Torque and Limit Switch adjustments

Prevenuve Maintenance Inspections

Lubrication

Maintaining equiprment qualification

Testing
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Troubleshooting Techmigues

Use of diagnostic test equipment and associated signature analysis
Lessons learned from plant inspections and experience

Spare pans

Operations Personnel

The Truiming Program for Operations personnel shall include the following:

Operator construction and theory of valve operation including functions of 1orque
and it switches

Operational valve design limitations such as pressure, emparature, and maximum
differential pressure

Valve operation including precautions to prevent damage from use of excessive
force dunng manual operation

Valve positon indication problems associated with two rotor limit switch designs
Effect on valve operability from manually seating o back seating MOV 10 prevent
leakage

Potential dam..ge 1o an MOV when electrically backseating the MOV

Potential opening of manually closed MOVs that contain non-locksog gears, when
under system pressure

Duty cycle of AC motors and the corresponding tumaber of cycles an MOV can be
vperated
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6.6 Documentstion and Maintenance History Requirements
This section defines the docurnentation requirements to comply with the MOV Program

6.6.1 MOV Data Base

A controiled data base of all Mator Operated Valves shall be developed and maintained
by the MOV Engineer. This data base shall contain MCC, operator, valve and motor
information. Information to update the data base will be obtained by review of
completed Preventive and Corrective Maintenance procedures. Minimum controlled
distribution of the MOV daw base shall be to the MOV Engineer, MOV Coordinator,
and Corporate Maintenance Support.

662 MOV History

Motor Operated Valve history entries shall contain pertinent data such as the following:

¢ Serial number of the MOV

+ Type of service or main.enance performed

+ Appearance of gaar case lubricant

+ Types of lubricant and where applied (gear case, stem or other)

» Dates and names of personnel perfornung maimenance, adjustments or rework

+ Timing of MOV, opening and closing (if applicable)
6.6.35 Torque and Thrust reguirements

The foliowing items ~re addressed in Mechanical Enginecring Standard,
STD-GN-0002, MOV Sizing and Calibration Standard:

*  Motor Operavor Sizing Requirements
*» Policy and methadology of setting motor operators
+ Controls

s Design Criteria
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MON ORGANIZATION CHART
SUPERINTENDENT SUPERINTENDENT DIRECTOR
ENGINEERING MAINTENANTE 08 M SUPPORT
SUPEHVISOR 4
SYSTEM STAFF
ENGINEERING ENGINEER
MOV
ENGINEER
SUPERVISOR { SUPERVISOR SUPERVISOR SUPERVISOR
MANTENANCE MAINTENANCE ELECTRICAL MECHANICAL
SUPPOAT L ENGINEERING MAINTENANCE MAINTENANCE
TECHNICAL MOV ELECTRICAL MECHANICAL
ASSISTANT COORDINATO®R FOREMAN FOREMAN
MOV TEAM MOV TEAM
ELEZTRICIANS MECHANICS
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ATTACHMENT 2
(Page 2 0of 2)

'] - . 4 T Al

COGNRZAWT FOREMAN

) OR MOV COORD

CONDUCT PRE JOB BRIEFING WITH MOV

TEAM AND DiSCUSS

+ PROCEDURES TO BE USED

+ ROOT CAUSE DETERMINATICN IF
KNOWN

+ UNUSUAL CONDITIONS LINE-UPE ETC

(IF EWR REQ'D. NO' FY MOV ENGR)

MOV TEAM

PERFORM CORRECTIVE MAINTENANCE
AW VAP 2002

« SAVE DAMAGED PARTS IF APPLICABLF

+ VERIFY/ DOCUMENT ADDITIONAL
INFORMATION REQ'T, IF APPLICABLE

» OBSERVE EQ REQMTS IF APPLICABLE

+ PERFORM POST MAINTENANCE
TESTING

MOV COORD

REVIEW SIGNATURE TRACES
AND DETERMINE ADEGUACY OF
+ LIMIT SWITCH SETTINGS
+ THRUST READINGS
YES + STROKE TIMES
. * VOLTAGE, CURRENT, POWER
TRACES. ETC
* AUXILIARY DEVICES

DIAGNOSTIC
TESTING
PERFORMED

(RESOLVE ANY ABNORMALITIES
IDENTIFIED WITH MOV ENGH)

MOV COORD 3 [

REVIEW ACTUAL WORK PERFORMED
TG VERIFY 2.0EQUACY OF POST

MANTENANCE TESTING AND SIGN OFF | e MOV ENGR
APPLICABLE PROCEDURES. PERFORM !
FAL URE EVALUATION PER PARA 6 1 7 REVIEW SIGNATURE TRACES
(It Reguired)

COGNIZANT FOREMAN OR '

MOV COORD & TEAM l
PERFORM POST JOB REVIEW TO f ST 2 i
DETERMINE IF
» PROCEDURES WERE ADEQUATE NCLr%OE«%IN i
« CORRECT PARTS ARE STOOKED o
« PERMANENT GHANGES ARE REQ'D ROGRAM J

o
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ATTACHMENT 3
(Page 2 0f 2)
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ATTACHMENT £
(Page 1 of 1)

YALYES

MAINTENANCE ACTIVITY PMT
Actuntor Maintenance
[Reroove | Replace Actumor COMP, INT |
Refurbish Actuator (Disisserihly ) COMP. INT
Thechutch Mex anismn Adjusorient K
Deciyich Shah Reploement COMP
Replace / Tighien Stem Nit [comp N
Toisassemble QPTG COmpesa;of
Replace / Remaove / Adjunt Soting Puck COMP
Cieanng and Heanng Keplacement COMP
Remove / Replace Targue Switch : COMP
Adust Lamit Switch COMP or TVT
"Remove | Repiace 1am,: Swiion COMP and INT |
Adjust Lamit Swach COMP and INT
Remove f‘cplm Motor Vi
Replace Motor COMP
Electnenl Disconnect / Reconnect COMP
Feplace Wiring / Lift Leaus VIS g
Valve Maintenance
Adjust | Replace Packing COMP or TVT |
Bonnet Removai COMP
Vaive Refurbishment COMP
Vil Replacement COMP
Removal / Replacement of Si0 1 / Disk COMP
[Ciean and Lubricee Siem “or TVT
Lapping Seats COMP
Rench Rod Repairs
Replace Reach Rod Beunngs 1P
Strighten or Replace Reach Rod COMP
Replace Universal Jomts COMP
Remova! or Inswallation CoMP
Procedures
Electrical PM MCC or TVT
Mechanical PM VOTES

COMP = Comprehensive T=st  MCC = MCOC Test  INT  Interlock Test

TVT = Thrust Verificavon Test VIS - Visual Venfication
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ATTACHMENT 7
(Page 1 of 1)

. MOV Engirieer Training Requirements
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lr SURRY MOV STATUS MATRIX KEY
ACRONYM MEAN ING ACRONYM MEANTNG
QT QUARTER TURN MOV DT * CPMPREHENSIVE TEST PERFORMED
SR SAFETY RELATED MOV Lo BREAKER LOCKED OUT DURING OPERATION
GL GENERIC LETTER 89-10 00S OUT OF SERVICE
DBR * DESIGN BASIS REVIEW PEPFORMED NPT NAMEPLATE INFORMATION RECORDED
CAL * CALCULATION (THRUST OR TORQUE) N INCLUDED IN MOV PROGRAM
[ — DIFFERENTIAL PRESSURE TEST 4TL + | INDEPENDANT TORQUE SWITCH BYPASS

* REQUIRED FOR PROGRAM MO\ 'S.

S—




S5URRKY POWER STATION

UNIT ONEK

MOV STATUS MATRIX

i AS- 100 COMDENSER VACUUM BREAKER

2 | AS-101 AUX STEAM TO FLASH EVAPORATOR K| X

3 | BR-10@A BORON FEED TO EVAPORATOR v X

4 | BR-100B BORON FEED TO SVAPORATOR v X

S | BR-1Q1A BORON EVAPORATOR PUMP SUCTION v X

6 | BR-101B BOMON EVAPORATOR PUMP SUCTION v X

7 CH-11158 CHARGING SUPPLY FROM RWST X1 XX X X! X X | X
8 | ,CH-1115C CHARGING SUPPLY FROM VCT X X| X | K X| X XKi X
9 ‘cn-xusn CHARGING SUPPLY FROM RWST X! X| X| X Kl X X £
1@ | CH-1115E CHARGING SUPPLY FROM VCT K| X| £ X X X X; £
11 CH-1267A “A” CHARGING PUMP SUCTION K| X| X Xx X K K| X
12 | CH-1267B A" CHARGING PUMP SUCTION X| X| X | X X X X! X
13 | CH-1268A "B° CHARGING PUMP TUCTION X K| K| X XK | X K| X
14 | CH-1269B "B’ CHARGING PUMP SUCTION XK} X} X | X X X L
15 | CH-1270A "C” CHARGING PUMP SUCTION X| X| X | X X | X X | X
16 | CH-127eB “C” CHARGING PUMP SUCTION XK| X| X | X K| X X Xx
17 | CH-1275A CHARGING PUMP RECIRCULATION XXX} X|X|X| X Xl X
18 | CH-1275B CHARGING PUMP RECIRCULATION X| X| XK | X X| X | X : X| X
18 | CH-1275C CHARGING PUMP RECIRCULATION X, X | X|X| XX | X X! X
2@ | CH-1286A NORMA!, CHARGING PUMP DISCHARGE K| XX | X | X|X| X X X
21 CH-1286B NORMAL CHARGING PUMP DISCHARCE X | X| X X K| X X | X
22 | CH-1286C NORMAL CHARGING PUMP DISCHARGE X1 X| X} X X | X X X
23 | CH-1287A ALTERNATE CHARGING PUMP DISCHARGE X| X | X| X X| K X | X
24 CH-1287B ALTERNATE CHARGING PUMP DISCHARGE X X| X | X X | X K| X
25 | CH-1287C ALTERNATE CHARGING PUMP DISCHARGE X X| X | X K| X X X
26 | CH-1288A CHARGING ISOLATION X| X | X | X X X ) SR
27 CH-1289B CHARGING ISOLATION X X! X | X X | X XX
2 CH-135@ EMERGENCY BORATE X! Xi x| Xx X 1 K X
28 | CH-1370 RCP SEAL INJECTION XK X X | X X| X X x
3@ | CH-1373 CHARGING PUMP COMBINED RECIRC X X X X X| X ]| X ¥ X
31 CH-1381 RCP SEAL WATER RETURN X | X K| X X! X 4 ) 4

NOTE: 1. OFEN TORQUE SWITCH REMOVED FROM CIRCUIT. (SEE ESK 6BL SH2)



UNIT ONEK

SURRY POWER STATION
MOV STATUS MATRI X

NO. | MARK 10. KAME QT| SR| GL
32 | cp-100 CONDENSATE POLISKLING BYPASS 3 x
33 | cs-100A CONTAINMENT SPRAY PUMP SUCTION x| x|x|x x| x X! x
34 | cs-1008 CONTAINMENT SPRAY PUMP SUCTION x| x| x| x | x X x
35 | Cs-101A “A” CS PUMP DISCHARGE/ISOLATION Efxi12ixnl2 x| x x| x
36 | CS-101B “A” CS PUMP DISCAARGE/ISOLATION x{x|x|{x|2 X|x x| x
a7 | cs-101C “B" CS PUMP DISCHARGE/ISOLATION 2ixizix}]a x| x x| x
38 | CS-101D “B” CS PUMP DISCHARGE/ISOLATION xix|{x!x|{2 x| x x!x
39 | CS-192A RWST CHEMICAL ADDITION ISOLAYION | x| x| x X x x| x
40 | €5-1028 RWST CHEMICAL ADDITION ISOLATION x| x| x| x x| x XX
41 | cs-103a "B CS PUMP CAT ISOLATION X x{x x| x x| x
42 | cs-103B “A” CS PUMP CAT ISOLATION X x| x x| x x| x
43 | Cs-103C “B” CS PUMP CAT J3OLATION X Xix X x X x
[ 44 | Cs-103D “A” CS PUMP CAT ISOLATION X x| x x| x Xl x
45 | CW-100A WATERBOX CIRC WATER DISCHARGE x{x|x{x|2|6|]x;x XX
46 | CW-100B WATERBOX CIRC WATER DISCHARGE xix|x!x|2|6|x!x x| x
47 | Cw-100C WATERBOX CIRC WATER DISCHARGE x!x|x|x|2|6|x]|x x| x
48 | Cw-100D WATERBOX CIRC WATER DISCHARGE x|{x|x!x]2|6|x]|x x| x
48 | CW-106A WATERBOX CIRC WATSR INLET xi{x|x|x/2|6|]x|x X x
50 | CW-106B WATERBOX CIRC WATER INLET xix|{x|x!2|6]| x| x x| x
51 | CW-1@6C WATERBOX CIRC WATER INLET x| x|{x!x|2|86|x)x Xl x
52 | CW-106D WATERBOX CIRC WATER INLET Xix|x|x{2/6|x|x x| x
il
53 | ES-100 FIRST POINT EXTRACTION STEAM x
54 | BES-22 EXTRACTION STEAM X
55 | ES-58 EXTRACTION STEAM X
56 | BS-67 EXTRACTION STEAM X
57 | ES-86 EXTRACTION STEAM X
58 | ES-83 EXTRACTION STEAM X
i
NOTE: 2. QUARTER TURN MOV WITH TORQUE SWITCH SET TO MAXIMUM SETTING.

3. UNDER CONSIDERATION. (50X LOAD REJECT)
6. MOV ROUTINELY CYCLED UNDER DP CONDITIONS.
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SURRY POWER STATION UNIT ONEKE
MOV STATUS MATRI X

NO. | MARK NO. NAME QTP SR| GL|pBR|CAL

59 | FW-150A FEED WATER PUMP DISCHARGE x

60 | FW-150B FEED WATER PUMP DISCHARGE X

61 | FW-151A AUX FEED WATER TO "C~ STEAf GEN. xi x| x! x x| x x! x
62 | FW-151B AUX FEED WATER TO “C~ STEAM GEN. i xi x| x Xl x x| x
63 | FW-151C AUX FEED WATER TO "B~ STEAM GEN. x| x| x| x x| x x| x
64 | FW-151D AUX FEED WATER TO "B~ STEAM GEN. X! x| x| x x| x x| x
65 | FW-151E AUX FEED WATER TC A~ STEAM GEN. x| x| x X! x X x
66 | FW-151F AUX FEED WATER TO "A~ STEAM GEN. xi{x{x{x|x|x!|x x| x
67 | FW-154A STEAM GEN. FEED WATER 1SOLATION x| x x| x X! x
68 | FW-154B STEAM GEN. FEED WATER ISOLATION x| x x| x x| x
68 | Mi-154C STEAM GEN. FEED WATER ISOLATION x| x X x x| x
70 | FW-160A AUXILIARY FEED WATER CROSS TIS x|l x| x| x 4l x X! x
71 | FW-160B AUXILIARY FEED WATER CROSS TIE xlx| x| x 4| x x| x
72 | Ms-100A SUPPLY TO REHEAT MOISTURE SEP x| x x| x x| x
73 | MS-100B SUPPLY TO REHEAT MOISTURE SEP !l x x| x xXix
74 | MS-10@C SUPPLY TO REHEAT MOISTURE SEP x| x Xix X! x
75 | ME-100D SUPPLY TO REHEAT MOISTURE SEP. x| x x| x xl x
76 | ¥S-101A MAIN STEAM NON-RETURN VALVE v x| x X X

77 | M5-1@1B MAIN STEAM NON-RETURN VALVE v x| x x! x X

78 | MS-101C MAIN STEAM NON-RETURN VALVE v x| x X X

79 | MS-103A GLAND STEAM SUPPLY TO TURBINE x X X

8¢ | MS-103B GLAND STEAM SUPPLY TO TURBINE x X v

81 | MS-104A GLAND STEAM SPILL OVER SMUT-OFF X X X

82 | MS-104B GLAND STEAM SPILL OVER BYPASS X X X

83 | NS-100A NEUTRON SHIELD TANK DISCHARGE v ! x

B4 | NS-100B NEUTRON SHIELD TANK DISCHARGE v X

85 | ¥S5-101A NEUTRON SHIELD TANK INLET v X

86 | KS-101B NEUTROR SHIELD TANX INLET v X

87 | PG-107A CHILLED WATER OUTLET X x| x B E x ! x
88 | PG-107B CHILLED WATER OUTLET X x| x 3|3 x| x
89 | PG-107C CHILLED WATER OUTLET X x! x 3l 3 x| x

NOTE: 3. CLOSE CONTROL WIRING REMOVED FROM CIRCUIT. (SEE ESK 6BS-SHZ AND 6FC2-SH:)




—_— ==

SURRY POWER STATION
MOV STATUS MATRIX

90 | RC-1535 PORV BLOCK VALVE X| X X | X X

91 RC-1536 PORV BLOCK VALVE X | X| X | X x

§2 | RC-1585 LOOP STOP BYPASS VALVE v X| X X X

83 | RC-1586 LOOP STOP BYPASS VALVE v X X X ) 4

894 RC-1587 LOOP STOP BYPASS VALVE v X! X X X

85 | RC-1580 RCP INLET LOOP STOP VALVE v X X X

96 | RC-1591 RCP INLET LOOP STOP VALVE v X | X X

87 RC-15892 RCP INLET LOOP STOP VALVE v X | X X

88 | RC-1583 RCP OUTLET LOOP STOP VALVE v X X X

g9 | WC-1504 RCP OUTLET LOOP STOP VALVE v X| X X

102 | RC-1585 RCP OUTLET LOOP STOP VALVE v XK X X

121 RH-10@ RHR ISOLATION FROM RWST v X! Xx X

102 RH-170@ RHR PUMP INLET ISOLATION X Xl X X| X X X! r
193 | RH-1701 RHR PUMP INLET ISOLATION b 4 X | X * X X
io4 RH-1720A RHR PUMP DISCHARGE ISOLATION X X| X X X X

105 RH-172098 RHR PUMP DISCHARGE ISOLATION X X| X X X X

166 | RS- 155A OUTSIDE RECIRC SFRAY PUMP SUCTION X| X| x| 2 X X X| X
17 RS- 155B OUTSIDE RECIRC SPRAY PUMP SUCTION X| X| X, 2 X X X X
128 | RS-156A RECIRC SPRAY PUMP DISCHARGE XKi x| x| 2 Xl X X | X
109 | RS-1568B RECIRC SPRAY PUMP DISCHARGE X| X| X} 2 K| X X! X
112 | SD-100A HP TURBINE DRAIN X X K
111 SD-109B HP TURBINE DRAIN x

112 SD-1eeC HP TURBINE DRAIN X X 8
113 SD-19eD HP TURBINE DRAIN X

114 SD-1@1 HP TURBINE 1ST DRAIN X

115 SDh-1022 TURBINE CROSS UNDER DRAIN X

116 SD-1028 TURBINE CROSS UNDSR DRAIN X

NOTE: 7Z. QUARTER TURN MOV WITH TORQUE SWITCH AT MAXIMUM SETTING.




MOV

NO. MARK NO. NAME
117 | SI-1842 BORON INJECTION TANK BYPASS
118 | SI-1860A LOW HEAD SI SUCTION FROM CONT SUMP
1i8 | SI-186e8 LOW HEAD SI SUCTION FROM CONT SUMP
120 | SI-1862A LOW HEAD SI SUCTION FROM RWST
121 S1-1462B LOW HEAD SI SUCTION FROM RWST
122 | S1-1863A LOW HEAD ST TO CHARGING PUMP SUCT
123 | SI1-1863B LOW HEAD SI TO CHARGING PUMP SUCT
i24 | SI-i1664A LOW HEAD SI DISCHARGE
125 gx-wm LOW HEAD SI DISCHARGE
12€ I1-1865A ACCUMULATOR DISCHARGE
127 SI-1865B ACCUMULATOR DISCHARGE
128 | SI-1865C ACCUMULATOR DISCHARGE
129 | SI-1867C S1 LOOP INJECTION ISOLATION
130 | SI-1867D SI LOOP INJECTION ISOLATION
131 SI-1868A CHARGING PUMP SI STOP
132 | SI-1868E CHARGING PUMP SI STOP
133 | SI-1885A “A” LO HEAD SI PUMP RECIRC
i34 | S51-1885B “A”" LO HEAD SI PUMP RECIRC
135 | SI1-1885C “B” LO HEAD SI PUMP RECIRC
136 | SI-1885D “B” IO HEAD S1 PUMP RECIRC
137 SI-1890A LO HEAD SI TO HOT LEG
138 | SI-188eB O HEAD SI TO HOT LEG
139 | Si-i8secC LO HEAD SI TO COLD LEG

NOTE: 2. QUARTER TURN MOV WITH TORQUE SWITCH SET

SURRY POWER STATION
STATUS MATRIX

UNIT ONEK

REViee781
PAGE S OF 6§

3

DER

X X RS X &
X1 X X X X
X X X x X
X X X 2 ¥
X X X 2 X
X X X X X
X X X X X
X| X | X X X
X! X| X X X
X X X X
X X ks X
X X X X
X | X X X| X | X
X X X X X X
X X x X X
X X X X 4
X X X X X
X| X| X X X
X X X X X
X X X X X
X X X X X
X X X X X
X X X X X

“

MAXIMUM SETTING.
AND LIMIT CLOSE.

lﬂ”kﬂﬂﬂﬂﬂﬂ”ﬂﬁ”ﬂﬂﬂﬂﬁ”ﬁ”kﬂ
D De Do D Dot D Dt D D D Dot Dt nt et Dt Dt Dol D Dt Dt D Dt Dt
BDN Dot Det Dt Dot Dot Dt Dt Do Dot D Dot Del Dot Dot Dl Dt Dot Dl Dot S D4




SURRY POWER STATION UNIT ONE REViee7e1

PAGE 6 OF 6
MOV STATUS MATRIX

l!lO. MARK NO. NAME QT| SR| GL|DBR|{CAL| DP| DT|4TL| LO|00S|NPI
149 | SW-121A BEARING COOLING SUPPIY X} X| X} x| 2 X X X | X
141 SW-1e1B BEARING COOLING SUPPLY X| XX} x; 2 X| K K| X
142 | SW-102A COMPONENT COOLING SUPPLY K| X| X, x| 2 X | K X| K
143 | SW-102B COMPONENT COOLING SUPPLY X X | X! x| 2 X| X X | X
144 SW-193A RECIRC SPRAY SW HEADER ISOLATION XX X| X}{2]|65 X| X X | X
i4% | SW-103B RECIRC SPRAY SW HEADER 'SOLATION XX X|{X!2]65 X| X X | X
146 | SW-103C RECIRC SPRAY SW HEADER ISOLATION X| X} X, X|2|5 XX ' X | X
147 SW- 103D RECIRC SPRAY SW HEADER ISOLATION Xj|X|X|X| 2|5 XX X | X
148 SW-104A RECIRC SPRAY HEAT EXCHANGER INLET X| X | X | X|]2]|]5}|Xx|X X| X
149 | $W-104B RECIRC SPRAY HEAT EXCHANGER INLET X X} | X | XxX|2|5!|x|xXx X} X
15 | Sw-104C RECIRC SPRAY HEAT EXCHANGER INLET X X} X|X|2|5|Xx| X X | X
151 SW- 104D RECIRC SPRAY HEAT EXCHANGER INLET X| X | X X|2]|]5|X]X X! X
152 | SW-105A RECIRC SPRAY HEAT EXCHANGER OUTLET X| X | X X2 |5 |Xx|X X| X
153 | SW-105B RECIRC SPRAY HEAT EXCHANGER OUTLET | X ; X | X | X | 2 | 5 | X | x P SR
154 | SW-105C RECIRC SPRAY HEAT EXCHANGER OUTLET | X | X | X | X | 2 | 5| x| x X X
155 | ©wW-1eSD RECIRC SPRAY HEAT EXCHANGER OUTLET X| X| X} X|2]!5]| XK 'R X
156 ;| SW-106A RECIRC SPRAY HX CROSS TIE X | X X X,
157 S5W-106B RECIRC SPRAY HX CROSS TIE X X X X
158 | VSP-102A PURGE AIR SUPPLY (INSIDE CONT) X| Vv L1 2 X X X X
158 | VSP-10@eB PURGE AIR SUPPLY X v X | 2 x X
160 | VSP-10eC PURGE AiR EXHAUST (INSIDE CONT) X|v Xi 2 X X X | X
161 VSP-16eD PURGE AIR EXHAUST X | v X | 2 X X
162 | VsSpP-101 PURGE AIR EJXHAUST BYPASS Xiv X2 X X X! X
163 | VspP-102 PURGE AIR SUPPLY BYPAES X Vv X 2 X X XK i X

-

NOTE: 2. QUARTER TURN MOV WITH TORQUE SWITCH SET AT MAXIMM.
5. STROKED DURING RS HX FLOW TESTING.



SURRY POWER STATION

MOV STATUS MATRIX

UNILIT TwWO

§

L
-

E
»

——

5
[ T ] o G O o o G2 KR i
1 | AS-200 CONDENSER VACUUM BREAKER X x Xix X x
2 | AS-2ze1 AUX STEAM TO FLASH EVAPORATOR X x
3 | CH-2115B CHARGING SUPPLY FROM RWST Xi{ x| x! x X{x x| x
4 | CH-2115C CHARGING SUPPLY FROM VCT x|l xix!x X!l x X! x
H 5 | CH-2115D CHARGING SUPPLY FROM RWST X xjixi{x X! x x| x
6 | CA-2115E CHARGING SUPPLY FROM VCT Xl xi x| x x| x x| x
7 | CH-2267A “A” CHARGING PUMP SUCTIGN Xix! x| x Xi X Xl x
8 | CH-2287B “A” CHARGING PUMP SUCTIOR xi x| x| x A X X
9 -2269A "B CHARGING PUMP SUCTION Xix! x| x x| x X! x
I, -22698 “B” CHARGING PUMP SUCTIOR x!l x| x!ix Xl x X|x
11 | CH-227eA “C” CHARGING PUMP SUCTIOR Xixix!x X x | x
I 12 | cH-227e8 “C” CHARGING PUMP SUCTION xix!lx!x X! x XX
13 | CH-2275A CHARGING PUMP RECIRCULATION x! x| x| x x| = K| X
14 | CH-2275B CHARGING PUMP RECIRCULATION Xl xi{ x| x X! x x| x |}
15 | CH-2275C CHARGING PUMP RECIRCULATION xl x| x| x X! x X! x
16 | CH-2286A NORMAL CHARGING PUMP DISCHARGE X x| x| x ] x X | X
17 | CH-2286B NORMAL CHARGING PUMP DISCHARGE x| x! x| x X! x X! X
18 | CH-2286C NORMAL CHARGING PUMP DISCHARGE Xix!ixix x| x X X
! 19 | cH-2287A ALTERNATE CHARGING PUMP DiSCHARGE xixix! x X! x Xl x
20 | CH-2287B ALTERNATE CHARGING PUMP DISCHARGE xi x|l x| x X! x XX
21 | CH-2287C ALTERNATE CHARGING PUMP DiSCHARGE xizx!lx!lx x| x x| x
22 | CH-2288A CHARGING ISOLATION xXix!x!x X! x X x
23 | CH-2288B CHARGING ISOLATION xixi x| x X! x X| x
24 | CH-2350 EMERGENCY BORATE xi x| x| x x| x x ! x
25 | CH-237@ RCP SEAL INJECTION xixixix X! x x| x
26 | CH-2373 CHARGING PUMP COMBINED RECIRC rlxi x| x x| x X! x
27 | CH-2381 RCP SEAL WATER RETURN SFIE LN x| x X! x

!



e

SURRY

POWER STATION

UNIT TwWO

REViee721
PAGE 2 OF 6

3. UNDER CONSIDERAUION - 5% LOAD REJECT.
6. ROUTINELY STR® D UNDER DP CONDITIONS.

MOV STATUS MATRIX
NO . MARK NO NAME
28 | CP-200 CONDENSATE PCLISHING BYPASS 3 X X
28 | C5-200A CONTAINMENT SPRAY PUMP SUCTION X! X| X} X K| X X | X
30 | CS-200B CONTAINMENT SPRAY PUMP SUCTION X| X | X | X K| X XX
31 C5-201A “A" CS PI™MP DISCHARGE/ISOLATION XX} X| x| 2 XK X X| X
32 | Cs-201B A" CE PUMP DISCHARGE/ISOLATION X i X|X|x}|2 XK X K| X
33 | Cs-2e1C "B° CS PUMP DISCHARGE/ISOLATIGN X | X| X x| 2 X X X! X
34 | C5-Z291D "B° CS PUMP DISCHARGE/ISOLATION X X| X x| 2 K| X X | X
35 | CS-2e2A RWST CHEMICAL ADDITION ISOLATION X X} X! X XK X K| X
36 | €s-2028B RWST CHEMICAL ADDITION ISOLATION X' X} K| X X X K X
37 | CS-2e3a "B” CS PUMP CAT ISOLATION b 4 Xi X K| X X! X
38 | CS-203B A" CS PUMP CAT ISOLATION X X X X | X X| X
38 | CS-2e3C B CS PUMP CAT ISOLATION X K| X X X X! X
49 | Cs-2e3D A" CS PUMP CAT ISOLATION X XK} X Xl X X! X
41 CW-200A WATERBOX CIRC WATER DISCHARGE Xi X X|X!2]|6|X|X K X
42 | Cw-290B WATERBOX CIRC WATER DISCHARGE X X|X{Xx|2]|]6 ]| Xx| X =1 X
43 | OW-200C WATERBOX CIRC WATER DISCHARGE X | X|X|Xx|2|86|Xx|ZX K| X
44 | OW-209D WATERBOX CIRC WATER DISCHARGE XX} X | X|]2)|86|Xx|X X! X
45 | OWN-206A WATERBOA CIRC WATER INLET X | X | X|Xx;2|8!Xx|Xx X! X
46 | OW-206B WATERBOX CIRC WATER INLET X| X} X|Xx'2|86Xx|Xx XX
47 | OwW-2e6C WATERBOX CYRC WATER IMLET X|X|X| ¥ |2 ]|6|Xx|ZX X| X
48 | OW-20€D WATERBOX CIRC WATER INLET KiX| X|xj2!86|Xx:Xx X| X
49 | ES-200 FIRST POINT EXTRACTION STEAM X
5@ | BS-22 EXTRACTION STEAM X
51 ES-58 EXTRACTION STEAM X
2 ES-67 EXTRACTION STEAM X
53 | ES-86 EXTRACTION STEAM X
54 | E5-93 EXTRACTION STEAM X
NOTE: 2. QUARTER TURN MOV WITH TORQUE SWITCH SET AT MAXIMUM VALUE.




SURRY POWER STATION UNIT TWO REV100781
PAGE 3 OF 6 ﬁ
MOV STATUS MATRIT X

no,imx NG jr NAME

55 | FW-250A FEED WATER PUMP DISCHARGE X

56 | FW-250B FEED WATER PUMP DiSCHARGE X

57 | FW-251A AUX FEED WATER TO "C- STEAM GEN xix{x!lxi{x!x|{zx X! x
58 | FW-251B AUX FEED WATER TO “C- STEAM GEN xl x| xix x| x x| x
58 | FW-251C AUX FEED WATER TO "B~ STEAM GEN xix{x|x x| x x| x
60 | FW-251D AUX FRED WATER TO "B~ STEAM GEN xix{x!{x{x!|x!|x x| x
61 | FW-251E AUX FEED WATER TO "1~ STEAM GEN xlxix!x Xl x x| x
62 | FW-251F AUX FEED WATER TO “A~ STEAM GEN xixixix!x!x!|x x| x
63 | FW-254A STEAM GEN. FEED WATER ISOLATION x! x x| x x! x
54 | #W-2548 STEAM GEN. FEED WATEAR iSOLATION x! x x| x x| x
65 | FW-254C STEAM GEN. FEED WATER 1SOLATION x| x x| x x| x
86 | FW-260A AUXILIARY FEED WATER CROSS TIE xixixix!x!|x!|x x| x
€7 | FW-260B AUXILIARY FEED WATER CROSS T1E x| x!xi{xix{x!|x x| x
68 | MS-20@A SUPPLY TO REMEAT MOISTURE SEP x| x x| x x| x
89 | MS-200B SUPPLY TO REMEAT MOISTURE SEP x| x x| x Xix
70 | NS-200C SUPPLY TO REMEAT MOISTURE SEP x| x x| x x| x
71 | Ms-200D SUPPLY TO REHEAT MOISTUBE SEP x| x x| x x| x
72 | MS-201A MAIN STEAM NON- RETURN VALVE v x| x X X

73 | M5-201B MAIN STEAM NON-RETURN VALVE v x| x X X

74 | Ms-2e1C MAIN STEAM NON-RETURN VALVE v x| x X X

75 | “S-203A GLAND STEAM SUPPLY TO TURBINE X x x| =
76 | Ms-2e3B GLAND STEAM SUFPLY TO TURBINE 5 x x| x
77 | MS-204A GLAND STEAM SPILL OVER SHUT-OFF X X x! x
78 | MS-204B GLAND STEAM SPILL OVER BYPASS X x x| x

-

79 | NS-zeeA NEUTRON SHIELD TANK DISCHARGE % X

80 | NS-200B NEUTRON SHISLD TANK DISCHARGE v ¥

81 | NS-201A NEUTRON SHIBLD TANK IMLET v x

82 | NS-2@1B NEUTRON SHIELD TANK INLET v v

\
|
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UNIT TwWO

SURRY POWER STATION

STATUS MATRIX

MOV

. pom— — - —— s 1
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b
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#OTE: QUARTER TURN MOV WITH TORQUE SWITCH SET AT MAXIMENM VALUE.
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MOV SOTATUS MATRI X

SURRY POWER STATION UNIT TwWO REV1007%1

NG | MARK NO. NAME oL! DBR| CAL m' 10| 00s| NP1
133 | SW-201A BEARING CUSLING SUPPLY xlzlxlx|2 x! x X! x
134 | SW-201B BEARING COOLING SUFPLY xix!Ixix|2 x! x X x
135 | Sw-2024 COMPONENT COOLING SUPPLY xixix!x!|2 xix xix
136 | SW-202B COMPONENT COOLING SUPPLY x| x{x|x|2 x| x '
137 | SW-203A RECIRC SPPAY SW YEADER 1SOLATION xix|lzx|xl2!six!|x ! x
138 | SW-203B RECiRC SPRAY SW HEADER [SOLATION xix{xix!2lsixi{zx Xix
135 | SW-2@3C RECIRC SPRAY SW HEADER 1SCLATION xixix|x!l2]s|xzx!x X x
146 | SW-2@3D RECIRC SPRAY 5W HEADER ISCLATION x{xjixixizls!x|zx 1l x
141 | SW-204A RECIRC SPEAY HEAT EYCHANGER INLET J r [ x ! xix! 21s | x! x iix
142 | SwW-2e4R RECIRC SPRAY HEAT EACHANGER INiET | x| x| xl! xi 218! x1x X
143 | Sw-204C RECIRC SPRAY MEAT EXCHANGER INIET | X | X { x| xi2!8s ! x| x X! x
142 | SW-204D RECISC SPRAY HEAT EXCHANGER INLET | X x| x!'z! 215! x| x x i x
145 | cW-705A HECIRC SPRAY HEAT FXCHANGER OUTLET | z | x | x| x {2185 ! x ! x Xix
146 | SW-205B RECIKC SPRAY HEAT EXCHANGER O ILET { X | X | X! X1 2 i 5| x| x X! x
147 | SW-205C RECIRC SPRAY HEAT EXCHANGER oUTLST | X | x | x ) x! 2| s | x| x X! x
148 | Sw-2e5D RECIRC SPRAY HEAT EXCHANGER OUTLET | x | x| x| xi 2 ! s | x! x x| x
149 | SW-2068 RECIRC SPRAY HX CROSS TIE x| x X x

15@ | SW-298B RECIRC SPRAY HX CROSS TIE x| x X X

151 | USP-208A | PURGE AIR SUPPLY {INSIDE CONT) xi{v X N x

152 | VSP-200B | PURGE AIR SUPPLY x!lv x| 2 X X X! x
153 | VSP-200C | PURGE AIR EXHAUST (INSIDE CONT) X|v ¥ X X

154 | VSP-28@D | PURGE AIR EXHAUST x| v x| 2 X X X | =
155 | vsp-ze: PURGE ATR EXHAUST BYPASS x| v x| 2 x x X! x
156 | VSP-2€2 PURGE &IR SUPPLY BYPASS x|v! x| 2 X | ¥ XX

4 we—gemy

-pgs

2. QUARTER TUSH MOV WITH TORQUE SWITCH SET AT MAXIMIM VALUE.
5. STROKED UNDER DP CONDITIONS DURING RS HX FLOW TESTING.



