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In order for competitors of Westinghouse o duplicate this information, similar
technical programs would have 1o be performed and a significant manpower effort,
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AGENDA
1. INTRODUCTION Butler
Hasselberg (NRC)
2. PASSIVE SYSTEMS OVERVIEW Schulz
3. MOTOR-OPERATED VALVES (**)
4. AIR-OPERATED VALVES (**)
5. CHECK VALVES (**)
6. SQGUIB VALVES (**)
7. CONCLUSION / DISCUSSION all

(**) PRESENTATION MATERIAL FOR EACH VALVE TYPE

- System Applications Schuiz
- Valve Functional Requirements Schulz
- Valve Design Information Vock

- Valve Testing Information Fanto

- Miscellaneous Questions As required



AP600 SYSTEMS DESIGN

+ Greatly Simplify Systems to Improve Safety,
Cost, Construction, Maintenance, & Operation

+ Provide Simple Passive Safety Systems
Use "natural” driving forces only
One-time alignment of active valves
No support systems after actuation
Reduced operator dependency

- Provide Non-Safety Systems
Reliable active equipment for normal operation
"First line of defense"; redundant active
equipment powered by on-site non-safety diesels
Reduced use of passive safety systems
Reduced risk to utility & public

« Iterative Design Development
Safety analysis studies
Risk and severe accident analysis studies
Plant arrangement and modularization studies



AP600 SAFETY SYSTEMS

« Provide Passive Safety Systems
- Greatly simplified considering construction,
maintenance, operation, ISI / IST
Mitigate design basis accidents without use of
NNS systems
Meet NRC safety goals without NNS sys (EPRI)
Meet EPRI safety goals with NNS systems

« Safety Systemns Design Features
- Only passive processes; no "active" equipment
Significant design margins
Redundancy to meet single failure criteria
PRA based redundancy / diversity
Greatly reduced need for operator actions

. Satety Equipment Design Features
Reliable / experience based equipment
Improved inservice testing / inspection
Reg Guide 1.26 Quality Group A, B, or C
Seismic | design
Qualified Equipment
Availability controlled by Technical Specifications
with shutdown requirements
Reliability Assurance Program
Tier | description and ITAAC




AP600 PASSIVE SAFETY FEATURES

« Passive Decay Heat Removal
Natural circulation HX connected to RCS

« Passive Safety Injection
N2 pressurized accumulators
Gravity drain core makeup tanks (RCS pressure)
Gravity drain in-containment refueling water
storage tank (containment pressure)
Automatic RCS depressurization

« Passive Containment Cooling
Steel containment shell transfers heat to natural
circulation of air and evaporation of water
drained by gravity

« Passive HVAC
Compressed air for habitability of main control
room
Concrete walls for heat sink (MCR and I1&C
rooms)



AP600 — PASSIVE SAFETY SYSTEMS
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MOTOR OPERATED VALVES

« Special Applications

- ADS Stage 1
- ADS Stage 2/ 3



ADS VALVES - STAGE 1

« Functional Requirements
NMormally Isolate Pressurizer from IRWST
Limited Manual RCS Depressurization
Automatic RCS Depressurization

« Valve Characteristicsj.lc_
L J

« Valve Actuator
Motor-Operator, dc Powered
Normally Closed, Fail-As-Is
Slow Opening,| Ts'éc
Open Against Full RCS Pressure

« Valve Actuation
Low-1 CMT Leve! Setpoint

« Valve Testing a,c
i
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ADS VALVES - STAGES 2 AND 3

« Functional Requirements
Normally Isolate Pressurizer from IRWST
Automatic RCS Depressurization

« Valve Characteristics

{ 3

« Valve Actuator
Motor-Operator, dc Powered
Normally Closed, Fail-As-Is
Slow Opening,|  |sec |
Open Against Full RCS Pressure l

« Valve Actuation
Low-2 & -3 CMT Level Setpoints

« Valve Testing

-
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AP600 ADS TEST FEATURES, STAGES 1
(AT POWER TEST)

3

&



Qi

AP600 ADS TEST FEATURES, STAGES 1
(SHUTDOWN TEST)
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CONTROL VALVE DATA SHEET NO: CT-001

Plant: System Description Tag Number(s)
APBO0  RCS ADS Stage 1 VO01AB,.C.D
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CONTROL VALVE DATA SHEET NO: CT.001

Plant Systern:  Description Tag Number(s) |
AFBOD  RCS ADS Stage 1 VO01AB.C.0 |
i ¢cl
iy
Rev: § Date: 01/31/83 Page 20t 3
Pristed. 020481 08 44 4 RAlet ALFHA® VAL VES Vv a
v 5




CONTROL VALVE DATA SHCET NO: CT-001
Plant System Description ' Tag Number(s)
APB00 RCS ADS Stage 1 VOU1ABCD
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CONTROL VALVE DATA SHEET NO: CT-U02

Plant System Description Tag Number(s)

APB00 RCS ADS Stage 2 and 3 VO02AB.C.D VOOIABCD
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CONTROL VALVE DATA SHEET NO: CT-002




CONTROL VALVE DATA SHEET NO: CT-002

Plant System:  Description Tag Number(s) '

APBOO RCS ADS Stage 2 and 3 VO0ZAB.C.O VOO3ABC.D
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Rev: § Date: 01/31/93 Page 30t 3
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AP0

AUTOMATIC DEPRESSURIZATION SYSTEM (ADS)

TAG NO. ADS 91

ANCHOR DARLING

TEST VALVES

TAG NO_ADS @2

ANCHOR DARLING

TAG NO. ADS @2
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1%
3.
4.

!\»—oogmam

Body
Dise
Main Flange Gasket
Bonnet
Stem
Primary Plckln?
ng

. Secondary Pack

Lantern Ring
Yoke-Bonnet Nut
Yoke-Bonnet Stud
Gland

13,
4,
17.
18,
19.
20,
2.
22.
23,
24,
27,

Gate Valve (Exploded View)

Gland Follower
Yoke

Operator Cap Screw
Leak-0ff Pipe

Main Flange Stud
Main Flarge Nut
Link

Pin

Torque Key

Torque Arm Set Screw
Packing Gland Stud

Figure 1.2

28,
29.
N,

33.
34,
38,
36.
37.
38.

Packing Gland Nut
Spherical Washer
Guide

Torque Arm

Stem Pin

Disc Pin

Lock Pin

lurin? Block
Lock Pin

Lock Ring

1.3
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Potenual Causes:

- Pressure in the valve bonnet is trapped when the valve is closed under pressure and pressure
in both upstream and downstream piping is relieved or reduced.

- Higher then normal pressure can be trapped in the bonnet when the system experiences
pressure spikes or surges

- Pressure in the bonnet can be increased when the valve is closed full of fluid and then
subjected to a thermal transient.

- Drill weep hole in the upstream disc

- Instali external bypass with a check valve to connect the bonnet cavity to the upstream pipe

« Install relief valve in bypass to ven! oxcessive pressure in the bonnet

- Implement administrative controis to relieve pressure by periodically cycling the valve
References:

NRC Information Notice No.: 92.26 "Pressure Locking of Motor Operated Flexible Wedge Gate
Valves”

22



AIR OPERATED VALVES

Special Applications

ADS Stage 4
Core Makeup Tank isolation
PRHR HX Control




ADS VALVES - STAGE 4

« Functional Requirements
Normally Isolate RCS from Containment
Automatic RCS Depressurization

+ _Valve Characteristics_,

i

« Valve Actuator
Air Piston Operator
[- Normally Closed, Fail-As-Is
« Valve Actuation

Low-4 CMT Level Setpoint

« Valve Testing i
e

i _J



AP600 ADS TEST FEATURES, STAGE 4
(AT POWER TEST)

WESTINCHOUSE - 2,93
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CONTROL VALVE DATA SHEET NO: CT-003

Plant. System:  Description: Tag Number(s)

APBO0 RCS ADS Stage 4
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CONTROL VALVE DATA SHEET NO: CT-003

Plam System Description Tag Number(s) ‘DRAFT

VOO4A B C D

—

APBO0 RCS ADS Stage 4
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CONTROL VALVE DATA SHEET NO: CT-003

Plam System Description: Tag N per's)

APB00 RCS ADS Stage 4 VOO4AB.C.D
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Rev: § Date: 01/31/93 Page 3of 3
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APB00 — 4TH STAGE ADS VALVES SOLENOIDS




e

AP0
AUTOMATIC DEPRESSURIZATION SYSTEM (ADS)
TEST VALVES

TAG NO. ADS €3 TAG NO. ADS 493
: ——a C
DESCRIFTION
| !
STROKE TIME , N ',_
|
VENDOR EDWARDS ATWOOD MORRILL



CMT ISOLATION VALVES

« Functional Requirements
Normally Isolate CMT from RCS
Initiate CMT Injection

+ Valve Characteristics

g |

« Valve Actuator
Air-Operated Diaphragm
Normally Closed, Fail Open
Sized for Limited DP

« Valve Actuation
Sl, Low Pzr Level, and Low SG Level

-

L

+ Valve Testing ]o‘ ¢
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CONTROL VALVE DATA SHEET NO: CT-004

Plam System Description Tag Number(s)

APE00 PXS CMT Inlet isolation VOO2A B: VOO3A B

— 4.
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Rev: § Date: 01/31/93 Page 1 of 3
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CONTROL VALVE DATA SHEET NO: CT-004




COMTROL VALVE DATA SHEET NO: CT-005




CONTROL VALVE DATA SHEET NO: CT-005




PRHR HX CONTROL VALVES

Functional Requirements
Normally Prevent RCS Flow
Initiate PRHR HX Flow
Provide Nonsafety Throttling Capability

+ Valve Characteristics

+ Valve Actuator
Air-Operated Diaphragm with Positioner
Normally Closed, Fail Open

Operator Sized for Limited DP

Valve Actuation
Low SG Level, ADS, and High SG Level

Valve Testing




Plant

AP600

CONTROL VALVE DATA SHEET NO: CT-006

System
PXS

Description Tag Number(s)

PRHR MX Contro! VOOBA B
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CONTROL VALVE DATA SHEET NO: CT-006
Plant System Description: Tag Number(s)
APEOD PXS PRHR HX Control VOOBA B

-
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Rev: § Date: 01/31/93 Page 2 of 3

Printed 020497 04 44 48 Fle O ALPHACOVALVESE vy A

79

L A e 1 1 TR B X S S S € SIS e 35 L VAR A . . =00 e e P A T et e 1 )




CHECK VALVES

« Special Applications

IRWST Injection CV

Containment Recirculation CV
Core Makeup Tank Discharge CV
Core Makeup Tank Pressurizer CV

vD



IRWST INJECTION CV

« Functional Requirements
Normally Prevent RCS Leakage to IRWST
Open for IRWST Injection After ADS

« Valve Characteristics
Simple Swing Check Design
« No Dampers / Actuators
« No Body Penetrations

[ i
« Valve Testing

. 7
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CHECK VALVE DATA SHEET NO: CK-001

Description Tag Number(s) ' .l

Plant System:
APB0O0 PXS IRWST Injection V122A B, VI23AB V124AB V125A B

B o
Rev: 0 Date: 01/31/23 Page 1 of 2

Printed: 02/04/93 08.28: 10
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CONTAINMENT RECIRC CV

« Functional Requirements
Prevent Draining of IRWST to Containment
Open for Recirculation from Containment

« Valve Characteristics
Simple Swing Check Design
« No Dampers / Actuators
« No Body Penetrations —ac

i

« Valve Testing ¢

: 1

i
L_

9




CHECK VALVE DATA SHEET NO: CK-002

Plant: System:  Description: Tag Number(s)

APB00 PXS Containment Recire V119A B, VI20A B
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CHECK VALVE DATA SHEET NO: CK-002
Plant:  System:  Description : Tag Number(s)
APE00 PXS Containment Recirc V119A B V120A B
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CMT DISCHARGE CHECK VALVES

« Functional Requirements
Normally Stay Open
Close to Prevent Gross Accumulator Backflow
Through CMT During Cold Leg Break or Balance

Line Break
« Valve Characteristics —a <
't
L ,l
« Vaive Testing a.c

SRR
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CHECK VALVE DATA SHEET NO: CK-004

Plant System:  Description: Tag Number(s)
2 DRAFT]
APSO0 PXS CMT Injection VO16A.B, VO17AB
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CHECK VALVE DATA SHEET NO: CK-004

Plant: System:  Description: Tag Number(s)

APSO0 PXS - CMT Injection VO16A B, VO17A B ORAFY
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CMT PZR LINE CV

« Functional Requirements
Normally Pass Steam Condensate to CMT
Steam Trap
Close to Prevent Gross CMT Backflow to Pzr
During Pzr Pressure Balance Line Break or ADS

« Valve Characteristics
Simple Swing Check Valves
« No Dampers / Actuators
» No Body Penetrations q.C

i i

« Valve Testing

: TL
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CHECK VALVE DATA SHEET NO: CK-005

Plant System Description Tag Number(s)
APB0D PXS CMT Pressure Balance VOO6A B; VOO7A B
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CHECK VALVE DATA SHEET NO: CK-005

Plant: System:  Description: Tag Number(s)
DRAFT
APB00 r..5 CMT Pressure Balance VOO6A B; VOO7A B
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AP600 CHECK VALVES

o Current PWRs Use Check Valves In Similar Service
RCS chemistry
Stainless steel with stellite seats
Infrequent use, normally closed

o Well Designed, Simple Check Valves Are Reliable In

Nuciear Power Plant Service

- Search of NPRDS failure records (1984 to 90)
indicate 4500 check valve failures
Of these only 87 were failures to open
None of the failures was for a check valve with
similar conditions to the IRWST valves
No indication of boric acid corrosion or self weiding
was found

0 Check Valve Testlng
Performance tests show AP600 IRWST injection
and recirculation check valves perform well
Further testing is being discussed tc determine if in
plant testing could be conducted to determine if
corrosion bonding or other sticking failures would
occur at IRWST opening pressures



PWR CHECK VALVE FAILURE

0

OBSERVATIONS

Most check valve failures occurred due to
mechanical/wear damage (not applicable to AP600
valve application)

No failures to open due to corrosion observed for
stainless sieel valves

No failures to open due to foreign debris in waier
service for stainless steel valves

sY



AP600 CHECK VALVE TEST

o Verify hydraulic performance of swing check valve
(provide valve design feasibility information)
Opening differential pressure
Differential pressure over the expected valve flow
rate with prototypic valve arrangement

o Develop a qualification plan
Contract Penn State University to review existing
check valve data

o Ultility participation

Have contacted 5 utilities about the possibility of
testing existing check valves

he
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BODY

Swing Check Valve Assembly

Figure 4.1
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Swing Check Valve (Exploded View)
Figure 4.2
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Body
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SQUIB VALVES

Special Applications

pH Tank Outlet Isolation




oH ADJ TANK SQUIB VALVES

« Functional Requirements
Normally Prevent Leakage of NaOH from pH
Tank into Containment
Initiate pH Tank Discharge

« Valve Characteristics —

5 |
« Valve Actuator L e
r e

|
s

Ram Assembly Shears Inlet Fitting -

« Valve Actuation
High Containment Radiation

« Valve Testing
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PROPOSED EXPLOSIVE SQUIB VALVE

VENDOR CONAX CORPORATION
EXAMPLE DRAWING 70481700

1832-021

ASME CODE CLASS

MATERIAL $S 304




