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o PUBUC SERVICE SEABN SWM
Engineedr.g OfRce:

Companyof New Hampshire 1671 Worcester Road
Framingham, Massachusetts 01701

(6171 - 872 - 8100

August 31, 1984
,

SBN- 707
T.F. B7.1.2

United States Nuclear Regulatory Commission
Washington, D. C. 20555

Attention: Mr. George W. Knighton, Chief
Licensing Branch No. 3
Division of Licensing

References: (a) Docket Nos. 50-443 and 50-444
(b) PSNH Letter, dated August 31,1984, "New Hampshire Yankee

Division of Public Service Company of New Hampshire
Pursuant to 10CFR50.55(f)", W. P. Johnson to
Dr. T. E. Murley

Subject: New Hampshire Yankee Division Present Role in Seabrook
Construction

Dear Sir:

On Augus?. 9, 1984, representatives of the New Hampshire Yankee Divisica
of Public Service Company of New Hampshire, Yankee Atomic Electric,
Westinghouse, and United Engineers and Constructors met with numerous
managerial level NRC representatives for the purpose of providing a status
report on several aspects of the Seabrook Project in support of the NRC
Staff's Operating License Application review activities.

At this meeting, Mr. Edward A. Brown, who was elected President and Chief
Executive Officer of the New Hampshire Yankee Division by the PSNH Board of
Directors, presented the Joint Owners " Resolution for Transfer of Managing
Agent Responsibility" (Resolution). The Resolution was adopted by the Joint
Owners on June 23, 1984. Pursuant to the Resolution a division of Public

' Service Company of New Hampshire has been created by PSNH, known as the New
The N w Hampshire Yankee Division has primaryi Hampshire Yankee Division. e

responsibility f or the construction of Seabrook Station. As stated at the
August 9,1984 meeting, contrary to the form of organization contemplated by
the Resolution, Mr. Brown is the only member of the New Hampshire Yankee
Division that is on the payroll of Yankee Atomic Electric Company at this
time. The remaining officers of the New Hampshire Yankee Division remain
employees of PSNH.

The purpose of this letter is to document the verbal presentation given
on August 9,1984 regarding the present organizational structure at the
Seabrook Site. We have chosen to illustrate this through the device of

annotating Operating License Application (FSAR) pages in such a way as to
reflect the changes which result solely from the implementation of the
Resolution to date. As evidenced by the enclosed annotated FSAR pages, Public
Service Company of New Hampshire, through its New Hampshire Yankee Division, p
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continues to maintain responsibility for the Project including the quality of
construction. JW was contemplated by the original Construction Permit, the !

Applicant's ultimate responsibility for construction, and in particular, I

quality assurance, resides with the Chief Executive Officer of PSNH. It

should be noted from the annotated pages of FSAR, Section 17.1, that the 4

'

change to the divisional concept of New Hampshire Yankee has not reduced
commitments in the Quality Assurance Program [see Reference (b)]. The
annotated FSAR pages enclosed herein will be incorporated into a future
Amendment to the Operating License Application, preparation of which is
underway.

Finally, please note that annotated FSAR page 1.1-1 reflects the current
Unit 1 core load and commercial operation dates presented at the August 9,1984
meeting.

Very truly yours,

W. P. Johnson
Vice President

COMMONWEALTH OF MASSACHUSETTS)
)ss

MIDDLESEX COUNTY )

Then personally appeared before me, W. P. Johnson, who, being duly sworn,
did state that he is a Vice President of Public Service Company of New

Hampshire, that he is duly authorized to execute and file the foregoing
request in the name and on the behalf of Public Service Company of New
Hampshire and that the statements therein are true to the best of his
knowledge and belief.

1

.$}L b.' *

A. Li EegHidre, Jr. (/ Notary Public

Hy Commission Expires August 5, 1988

cc: Atomic Safety and Licensing Board Service List

Dr. Thomas E. Murley, Regional Administrator
United States Nuclear Regulatory Commission
Region I
631 Park Avenue

' " ' ' * " , ,King of Prussia, PA 19406 '
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idilliam S. Jordan, III
-Dian3 Curran
Huton, Wai2s & Jordan

Brentwood Board of Selectmenc.- 20001 S ! Street N.W.
RED Dalton Road

-Suite 430
Brentwood, New Hampshire 03833

" Washington, D.C. '20009

Roy P..Lessy, Jr., Esquire
Office of the Executive Legal Director Edward F. Meany

-U.S. Nuclear Regulatory. Commission Designated Representative of
Washington, DC 20555 the Town of Rye

155 Washington Road
Robert A. Backus, Esquire Rye, NH 03870
.116-Lowell Street.
P.O.LBox 516 - Calvin A. Canney
'Mancehster, NH 03105 City Manager.

.
City Hall-

Philip'Ahrens, Esquire 126 Daniel Street
Assistant Attorney General Portsmouth, NH 03801
Department of the Attorney General
Augusta ME 04333 Dana Bisbee, Esquire

Assistant Attorney General
Mr. ' John B. Tanzer Office.of the Attorney General
Designated Representative of 208 State House Annex

1the Town of Hampton Concord, NH 03301
5 Morningside Drive
Hampton NH 03842 Anne Verge, Chairperson

Board of Selectmen
Roberta C. Pevear Town Hall

-Designated Representative of South Hampton, NH 03642
'the Town of Hampton Falls
Drinkwater Road Patrick J. McKeon
Hampton Falls, NH 03844- Selectmen's Office

10 Central Road
Mrs. Sandra Cavutis Rye, NH 03570
Designated Representative of
the' Town of Kensington Carole F. Kagan, Esq.

1RFD 1 Atomic Safety and Licensing Board Panel
East Kingston, NH 03827 U.S. Nuclear Regulatory Commission

' ''
Jo Ann Shotwell, Esquire
Assistant-Attorney General Mr. Angie Machiros
' Environmental Protection Bureau Chairman of the Board of Selectmen
Department of the Attorney General Town of Newbury
One Ashburton Place, 19th Floor Newbury, MA 01950
Boston,'MA 02108

Town Manager's office
Senator Gordon J. Humphrey Town Hall - Friend Street

.U.S. Senate Amesbury, Ma. 01913
Washington, DC 20510
(Attn: Tom Burack) Senator Cordon J. Humphrey

1 Pillsbury Street
Diana P. Randall Concord, NH 03301
70 Collins Street (Attn: Herb Boynton)
SEabrook, NH 03874

Richard E. Sullivan, Mayor
Donald E. Chick City Hall
Town Manager Newburyport, MA 01950

| Town of Exeter
10 Front Street
Exeter,- NH 03833
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CHAPTER 1

INTRODUCTION AND GENERAL DESCR1pT10N OF l'LANT

1.1 INTRODUCTION

1.1.1 Project Identification

The Final Safety Analysis Report (FSAR) is submitted to the U.S. Nuclear
' Regulatory Commission (NRC) in support of an application by Public Service
Company of New Hampshire (PSNH) for an Operating License for Seabrook
Station Units 1 and 2 located in the town of Seabrook, Rockingham County,
New Hampshire. The application is for a Class 103 license as set forth
in 10CFR50.22.

The site at Seabrook, New Hampshire is approximately eight miles southeast
of the county seat of Exeter and five miles northeast of Amesbury,

. Massachusetts. The center of the Boston metropolitan area is approximately
40 miles to the southeast of the site.

Each unit employs a four-loop, pressurized water reactor and support
auxiliary systems designed by Westinghouse Electric Company. The Seabrook
units are similar in design to Duke Power Company's W.B. McGuire Nuclear
Station, Texas Utility Generating Company's Comanche Peak Station, and
Commonwealth Edison Company's Byron-Braidwood Nuclear Plants.

Each nuclear unit is housed in a steel-lined reinforced concrete containment
structure and a concrete containment enclosure structure. These structures
were designed by United Engineers and Constructors Inc.

The two units are essentially the same. Descriptions of one unit shall
be interpreted as applying to both units, except where specifically noted
otherwise. Differences between the two units and structures, systems and
components that are shared between the two units are specified in the
appropriate location in the FSAR and are summarized in Subsection 1.2.2.

'

Each unit will be initially operated at core levels up to and including;

3411 megawatts thermal (MWt). This corresponds 30 a nuclear steam supply
system thermal output of 3425 MWt and a corresponding net electrical

: output of 1198 MWe. The engineered safety features have been evaluated
'

at a design rating of 3579 MWt. '

1 is 02,f.:r/Y /$ibff ;ic;-The scheduled completion date for construction of Unit 1000;
its scheduled commercial operating date is 0 ::xt;r ! ? S '. . The scheduled,

'

/9 CD completion date for construction of Unit 2 is Ap:ll 1707, I;e .cL;2ei:2
j g ; ;;;izi :p::::i;; i;;; i: ik 1037- inn'ftmirstte # 't])IS fiM.
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1.4 IDENTIFICATION OF AGENTS AND CONTRACTORSr

tMW
tJ//c) A)/// carp out. "fd45 el.4.1 Applicants'

f une biens
Public Service Company of New Hampshire (PSNH) is the principal owner and
has the responsibility for the design, construction, startup and operation of |
Seabrook Station.' + The following contractors and service organizations 52.
have been engaged to perform engineering, design, procurement, construction
and technical support services for the construction and operation of
Seabrook Station.

1.4.2 Yankee Atomic Electric Company g gga(c
cerannel

PSNH has contracted with :h: ::.:1 ;r Cerri:n Oivi:in 0 0") J Yankee $nyclued in
AtomicElectricCompany(YAEC)forIErvicesawhichinclude:::j::: Pr*ft d t W aternw

,

r
,.

;d;ini:::::irn, f : ili t y dc r i;;n _.. . . _ , __._..______ _ _ _ _ _ _ _ _ _ _ _ _ . , , - _ _ _ , " '

e6 licensing, and fuel supply.4 YAEC will also provide technical |
suidance and engineering services necessary to support the operation of } 52.
Seabrook Station.

g g ,t/se M M |Scot 4Jcbed ded ~C 0Fl . o, . 3 Westinghouse Electric Corporation .

gggjfg gg . Mer'd''/Ot 903/EthAssur,s /%est. Westinghouse Electric Corporation has been contracted 'to desagn, zanricate -

and deliver the nuclear steam supply system (NSSS) and nuclear fuel for
the plant. Westinghouse will also provide technical assistance for
installation and startup of their supplied equipment. NSSS equipment is
listed in Table 3.2-2. (
l.4.4 United Engineers & Constructors Inc.

United Engineers and Constructors (Philadelphia, Pennsylvania) has provided
engineering, design and procurement services for the balance of plant.

, As Construction Managers, UE6C has directed construction of the plant by
f the various subcontractors and also provides technical assistance in the
'

startup program when requested.g Balance 'of plant equipment supplied through |
UE&C is listed in Table 3.2-2. 51

rs .stre WonNfn "Tu| 99$ Various subesn$r s-

1.4.5 General Electric Company NN OY"I# h8[ 4kt 'he 8)tif ey of ~6ht. ConsfrkoEWen |Aber hfC*$
General Electric Company has been contracted to s'upply the turbine
generators for the plant. x

1.4.6 Major C$nstruction Contractors Wkid kSVC frovi
or gro

| Other major construction contractors or subcontractors}providing
;

construction services are listed below:

A
+

i

1.4-1
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Mechanical Engineering
Electrical Engineering
Instrument and Control Engineering

. Systems Engineering
Welding
In-Service Inspection
Nuclear Engineering
Accident Analyses
Transient'Analysea
Reload Analyses

' Health Physics
Dose Assessment
NRC Licensing
Meteorology
Fuel Fabrication
Fuel Procurement
Operations
Fire Protection
Vendor QA Auditing
Engineering QA
Emergency Planning
Environmental Engineering

The Station, Nuclear Production, Nuclear Quality and Training Center staffs
supply the additional necessary expertise to support and operate the station.
A combination of administrative controls, the setting of specific responsibil-
ities for each organization, and open communications paths between organiza-
tions are used to assure a safe and efficent working relationship between
the support organizations.

13.1.1.5 Construction and operation Interface

p PSNH Nuclear Production Staff and YNSD function as the operational sup-
m port anization for Seabrook Station, and their responsibilities, authority,
F qualific ns and training have been presented in the preceding sections.*

However, sinc embrook is a two-unit station with one unit scheduled later
( than the other, t will be construction and operation at the site occur-

{ ring simultaneously, role assumed by YNSD for engineering, design and
construction phases of Unt will continue intact until Unit 2 is con-

p structed.
r3'

There are additional groups, other than se shown in F.gure 13.1-2, which
take part in the construction phase and wil ntinue until Unit 2 is 45,.

0 complete. PSNH has a project group reporting to Executive Vice President
|f whose general respnsbilities are to monitor and pro PSNH inputs into

l- the station design and construction. YNSD has a construc n department for
the construction phase only. There are also contractor organ ions who--

[ [ will be involved in the construction of Unit 2 while Unit 1 is in ration.
- .,

Westinghouse is responsible for the design, fabrication and delivery of th-
'

| nuclear steam supply system, related auxiliary systems and the nuclear fuel.
@l

13.1-17

i
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J13.1.1.5 CONSTRUCTION AND CONSTRUCTION / OPERATION INTERFACE

a) Construction Phase

The New Hampshire Yankee (NHY) ' **4.ision of Public Service'
Company of New Hampshire is c sponsible.for the construction
of Seabrook Station. The overall responsibility for all

activities associated with Seabrook Station resides in
.decending order with the PSNH Chairman and Chief Executive
-Officer, the NHY President and Chief Executive Officer,
and the NHY' Senior Vice President, who is designated as

management official in overall charge of the construction
of the station. The NHY entity is dedicated to the comple-
tion of this construction project. ,

An integrated project organization has been established,
working under tlie direction of the NHY Senior Vice President,

'to ensure effective project management control. This
. integrated organization is comprised,of;the Director of
Engineering end Licensing and his staff; the Vice President
of Nuclear Producti6n and his staff; and the Vice President
in charge of ' Administrative Services is responsible for
interfacing with YAEC Quality Assurance. Department. The
director ofi Construction serves as the focal point for all~'

-

construction activit'ies. The Assistant Director of Con-
str".ction corking' with'niiddle level managers directs the-
construction efforts wiih ' regard to project services, constructed
systems turnover, project controls, cost and special studies.

.The Director of Construction is responsiblclfor ensuring
' timely and effective direction for completion of construction
of the project.

Similarly, the Director of Engineering and Licensing provides
thei-focal point for all engineering and lidensing activities.
'An Assistant Director'o"~ Engineering and middle level managers
. provide' the direction'needed for completion of engineering 7
special projects, change control and the licensing efforts.

The Quality Assurance Department, which intierfaces very closely
with the Engineering and Construction Dirdctors' organizations,
reports to the YAEC. Director of Quality Assurance and inter-
faces with the NHY Vice President. All other entities receive
project direction through senior management or Vice Presidential
' levels described above. 1

The Operations Department is guided and informed of project
status for Construction and Engineering through communication
interface and meetings withtthe Construction and Engineering
Directors' organizations. This is supplemented by the

.Startup Test Department that interfaces between Construction /
i

Engineering'and Operations. The Operations and Startup Test
Departments report to the Vice President of Nuclear Production.

|
'

< ,

,
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- 13.1.1.5 . CONSTRUCTION AND CONSTRUCTION / OPERATION INTERFACE - Continued

By virtue of the above organizational structure, senior and
-upper level project management are able to provide project
direction and control that ensures schedule and budget
aCherence, problem resolution, accountability, and timely
execution-for the project. They are also able to establish,
monitor, and consequently meet project goals.

Having an organization that virtually funnels from four
individuals to one assures quick problem resolution and timely
execution on the project.

Westinghouse, United Engineers & Constructors (UE&C) .and
General Electric are three other organizations having major~

responsiblilities for the design and construction of the
Seabrook Project.

Westinghouse is responsible for the design, fabrication and
delivery of the nuclear steam supply system, related aur.iliary
systems and the nuclear fuel. Technical direction for the
installation of the equipment and technical assistance
throughout the pre-operational testing, initial core loading

and testing programs are further responsibilities of
Westinghouse.

United Engineers and Constructors (UE&C) is responsible for
the engineering, design and construction of the station.
Included in their services is the furnishing of the balance

of plant systems and components, structures and switchyards
such that a complete and integrated facility will result.

General Electric is responsible for the design fabrication
and delivery of the turbine-generator unit.

.
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@
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CHAPTER 17

QUALITY ASSURANCE

17.1 QUALITY ASSURANCE DURING DESIGN AND CONSTRUCTION

17.1.1 Yankee Atomic Electric Company

17.1.1.1 Organization

a. Authority, Responsibilities, and Duties

The Public Service Company of New Hampshire (PSNH) retains overall
responsibility for Quality Assurance, and has delegated to the
Yankee Atomic Electric Company (YAEC) the responcibility for the
development, execution, and administration of the quality assurance
program which involves quality-related activities during the design,
procurement , construction, and preoperational testing phases for
safety-related structures, components and systems.

Yankee Atomic Electric Company has established the organizational
structure shown in Figure 13.1-2 for the design, procurement and | |
construction phases of the Seabrook (SB) Project. This figure 44 g" *
shows the lines of z' - ' ''.: authority and communication as
it relates to the "!/.00 N ' organization. Figure 17.1-1

g depicts the overall intercompany proiecteorganization chart showing
the major organizations involved and how they interrelate. For
additional details, reference Section 13.1 of this FSAR.

YAEC has delegated to the Engineer-Constructor, United Engineers &
Constructors Inc. (UE&C), and to the nuclear ' steam system supplier,
Westinghouse Electric Corporation-Water Reactor Divisions (WRD),
administration and execution of large portions of the quality
assurance program associated with the design, procurement and
installation of safety-related structures and equipment, as
defined in Tables 17.1-1, 17.1-2 and 17.1-3. UE&C and WRD and
their vendors and subcontractors who are responsible for safety-
related components and structures, ars required to have quality
assurance programs consistent with the requirements of 10CFR50,
Appendix B, and of this Program.

The responsibilities of YAEC management are outlined below:

. _ ".::!f- t, ;t. ::;:::: :: n: " :: ''- t , i: :::;::: *51: f::" "*

S: priirier, directEca - ' -- ;-- -t rf the ; :j:: @:1*ty
^:: r:::: " :;::: " ::::!fc: oi:puter 2*eh 2:7 :: :: 5:: : -

*

.

44

17.1-1
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The Director of Quality Assurance who reports to e Vice President
is responsible for establishing policies under which the Yankee
Quality Assurance organization works, and under which contractors
comply. He approves the Seabrook Station Quality Assurance Manual
which governs all YAEC Program activities and receives copies of
correspondence and reports generated by the Quality Assurance Depart-
ment (QAD). He evaluates and reports to the-Veee-President on the |
effectiveness of the Quality Assurance Program. He reports on a 49

gf quarterly basis to the -P99H-management to keep them advised of the
Program status. He coordinates the activities and program direction
of quality assurance during design, construction and certain phases |
of operation to maintain a consistency of the program and a con- fi

tinuity of the effort.

The Construction Quality Assurance Manager (QAM) who reports to
the Director of Quality Assurance, is responsible for the direction
and supervision of work performed by the Construction Quality
Assurance Group staff, at both the corporate office and at the 44

plant site, and by consultants hired to supplement this staff. 49

Off-site personnel (Home Office QA Engineers) perform staff
functions, i.e., develop QA programs and procedures, review tech-
nical and QA documentation submittals, provide training and
indoctrination and perform audit and/or surveillance functions
internally as we13 .m over contractors, constructors, subcontractors
and suppliers, ce personnel '"icid Ql. "_;;;; nl Ticld Q/.
: ;ine ::} perform QA line functions, i.e., plan and develop
verification procedures and controls, perform surveillance activities
over constructors and subcontractors and review contractor and
subcontractor implementing procedures. Qualification requirements
for the position responsible for establishing and implementing the'

Seabrook Station QA Program are as follows:

1. Graduate of an accredited college or university, with a tech-
nical degree.

2. Ten years minimum experience consisting of:

(a) Significant experience in a utility, nuclear, heavy
construction or heavy equipment in(astry.

I
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qualifications and performance of personnel are evaluated annually.
The training program is described in the Seabrook Station Assurance
Manual. The Quality Assurance Department is staffed with personnel
knowledgeable.and qualified in the following:

1. SNT-TC-1A Levels II and III
2. Quality Assurance for mechanical equipment
3. Quality Assurance for electrical equipent
4. _ Quality Assurance for instrumentation and control equipment
5. Quality Assurance for construction activities.

Personnel qualifications to review design and procurement do'cuments
and QA Programs and to perform audits are reviewed annually at
which time a determination is made for the need for further train-
ing. Responsibilities and duties are assigned to personnel having
qualifications required for the assignments. The QAM, and personnel |
reporting to him, have the authority to order that work be stopped 41

on any operation they find being performed contrary to approved
procedures, specifications, instructions, or drawings,

heYAECDirectorofConstruction,whoreportsdirectlytoaVice |
Pre ' dent is responsible for construction direction and planning 4q

and the surveillance of construction activities at the plant

site. is assisted by a staf f of Construction Engineers both at 48

the corpo e office and at the plant site. The Site Manager,
with a staf f construction specialists, works at the site during
construction u er his direction. He and his staff maintain sur- |
veillance of cons uction activities and have the authority to 41

g stop work that is n properly performed.
Of
d Senior Vice President an Vice President / Manager of Operations,

who report directly to the resident are responsible for the !
direction and supervision of ork performed by plant-related 44

engineering staffs. They are ponsible for reviews of selected
dh plant system specifications and wings for plant operability and
g g maintainability. They are responsi e for maintaining an awareness
YJ N of technical and regulatory developmen and for YAEC compliance
d. y' with applicable requirements. They are so responsible for

N assuring that quality assurance programs a procedures are
h implemented within the engineering department under their super-

O vision.
49

The Project Manager, who reports to a Vice Presiden 's |

$ responsible for the Seabrook Project inter-co.npany an ankee 44

C- inter-department coordination of engineering, constructi and
I quality assurance efforts on the Project. His responsibilt ies*~

s

include control procedures for communications on policy matte
J () the-formalizing of resolution of problems including those

,

J N
V) w

I

!

i
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olving internal and inter-company interfaces, the approvals ofg i

docu ts, and other matters requiring coordination or expediting.
Technica etails are discussed on a day-to-day basis by YAEC design,
quality and nstruction engineers with their contractor counter-

. parts. The Pro t Manager is informed of items of significance
50 discussed by design, construction, or quality engineers and
| formalizes in writing questions, answers, position, conclusions,
N and agreements. He is res sible for maintaining project logs,

6 drawings, specifications and es covering YAEC engineering reviews.
N He has the authority to order tha ngineering and procurement

activities be stopped at the princip ontractors. The Project

h Manager is assisted by a staff of Projec ngineers. Although

A coordination of the project as a whole is th esponsibility of

h@ the Project Manager, the Engineering Managers, Director of

.gr k Construction, as well as the Construction Quality A rance Manager

| perform their respective functions independent and not er the M*

WN direct supervision of the Project Manager and his staff. Pro-

WN ject Manager shall ensure the reporting of significant deficie "es
A as detailed in Section 17.1.1.15.

ice President -/7[fev/uNN
rThe Startup Test Croup Manager, who reports to th

is responsible for managing and providing overall direction for
the initial test program which includes integrated systems pre-
operational tests and initial startup tests. He shall insure that
applicable portions of the Seabrook Station Quality Assurance Pro-
gram are applied in activities related to the initial test program.

Consultants retained by YAEC or PSNH as necessary to supplement
the work of the YAEC quality assurance organization are required
to comply with this Program. Their work will be reviewed on a
continuing basis by the YAEC individual responsible for their scope
of work.

The quality assurance organizations of companies performing
quality related activities covered by this program are required to
be structured such that they have the required authority and

| organizational freedom to identify problems; to initiate,
,

|
recommend, or provide solutions; to vbrify implementation of
solutions; and stop work or control further processing, use, or; installation of a nonconforming item or unsatisfactory condition'

| until proper dispositioning has occurred. The personnel
performing quality assurance activities are independent of the
individual or group responsible for performing the activity.

| 17.1-5

1
-_ . _-. .-. . . - . __ _ _ _ . _



V~

.

; - ~.
.

s-

-The NHY Construction Director reports to the Sen or V ce Presidentof NHY andi i

is responsible for managing all field personnel, thus ensuring that all
construction-related activities are properly completed. The Construction
Director is charged with the responsibility for completing the fisld
construction activities in accordance with corporate guidelines,
project planner and scheduler, project objectives, engineering drawings,
specification, instructions, and procedures.

The Construction Director is responsible for performing the full range
of nanagement functions, including organizing, staffing, directing,
leading and controlling the work of the assigned field personnel and

~

contractors, as well as serving as the focal point for all groups
involved with the construction-related work at the jobsite, both within
and outside New Hampshire Yankee.

The Director of Enc, .neering and Licensing reports to the Senior Vice
President (NHY) and is responsible for providing direction and selected
review of all project engineering ~, design, and NRC licensing work
performed; for ensuring that the project engineering organization
receives consistent direction and guidance, ensuring consistent and
acceptable quality throughout the engineering organization; and for
evaluating the impact of regulatory changes to the project.

Msert for FSAttges /7./-4 ant'171-5
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The UE&C organization is described in Topical Report No. UEC-TR-Onl.
The WRD organization is described in the Westinghouse WRD Quality
Assurance Plan (WCAP-8370), g

The interface between YAEC and UE&C r' "" is shown in Figure

17.1-1. The YAEC Construction Quality Assurance Manager has direct |
communication with e e Westinghouse ".- i c: . " . _ , .c c ". 4 and M
W e UE&C "-!!:5!'!!y : ' S :!!!y ": r-- : "... ,r r regarding quality-

related activities. YAEC reviews and c'oncurs with all quality-
re lated procedures, programs, plans, etc. that are generated by |

$ the AE (UE&C). YAEC reviews and concurs with the Westinghouse g
9 "r '-:t ".::x:::: i -- - ' and reviews department procedures in the

process of auditing Westinghouse performance.*

h-( The contractors are responsible for the review and approval of
p their supplier and subcontractor quality related documents. The
. g adequacy of the contractors' reviews are verified by YAEC audit

& and/or surveillance either at contractors' facilities or at the
facilities of supplier and subcontractors. Audit and/or surveillance
of contractors (AE) and suppliers is performed by YAEC home office

,
personnel. Surveillance of subcontractors at the construction
site is performed by the YAEC QA representatives assigned to the
site. Audit at the construction site will be performed by YAEC

home office QA personnel.

b. Responsible Management Levels
.

|>R$ OVtN|| N$fOnSNik
Public Service Company of New Hampshire, -- ' ' app''---t 9 ''

rc;u!ncry li;;- ,
:-r:pc-"'- for quality assurance on the

Seabrook Project. The Chief Execut ive Of ficer of PSNH has delegated
to YAEC the responsibility for establishment and implementation of
the Quality Assurance Program. He, or his staff, maintains cognizance
of and evaluates the Program activities in the following manner.

1. Review and approval of the YAEC Quality Assurance Program as.
described in the Seabrook Station Quality Assurance Manual.

,

2. Participates in major QA decisions and program changes.

3. Receives copies of all YAEC audit reports (internal and ext"rnal)
pertaining to the Project. Monthly he receives the Status of
Outstanding items indicating the status of audit findings.

4 Participates on a quarterly basis in selected external audits
hv YAFC to assess YAEC performance in contractor activities.
As an alternate to part icipat ing in the tudit, they may
review YAEC external audit r e po r t :, & .liversi t y of aud i t s

I r .1 - > >

//
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shall be sufficient to assure that YAEC complies.with the
requirements of Subsection 17.1.1.18. De-P9& member of the NHYaudit team shall act as an observer to assess the performance

of the YAEC auditor (s).

5. Participates on a quarterly basis in selected internal audits
of YAEC to assess YAEC performance in QA activities.
Participating applicant personnel are required to reconunend
actions to utility management over and above those
recommended by YAEC if they deem it necessary. De diversity |
of audits shall be sufficient to assure that YAEC complies- 4T

with the requirements of Subsection 17.1.1.18. The-este- N M
member of the audit team shall act as an observer to assess
the performance of the YAEC auditor (s).

6. Performs management audits of YAEC Construction Quality
Assurance performance. The management audits are conducted
annually using approved checklists and follow a d
preestablished schedule assuring compliance with the program.

7. Reviews quarterly evaluations of QA Program activities.

8. Receives copies of all YAEC correspondence with contractor
relating to QA Program activities.

+4e.%cter of muslity19ssurnes
Within YAEC, c ":_; 7. ;:L..: is responsible ' for coordination of
the Program activities and for the overall effectiveness of the
Program. We responsibility for completeness of the Program
requirements, issuance and maintenance of the Seabrook Station
Quality Assurance Manual, and compliance with Program requirements
has been delegated to the YAEC O nstruction Quality Assurance
Manager. An audit of the activities of the YAEC Construction
Quality Assurance is performed under the cognizance of the YAEC
" ''''id*"' '"d * **"'8***"*- * * ""di" '*** 'h'* i"*"d*

N#V least one representative from the applicant's management.at

The duties and responsibilities of ; Yt."C "'_; ".;: M:c , the YAEC.

Director of Quality Assurance and the'YAEC Construction Quality dAssurance Manager (QAM) are described in Section 17.1.1.la,
44

- c. Scope of Delegation of Work

YAEC had delegated to the Project architect-engineers, United
Engineers & Constructors Inc. (UE&C), and to the supplier of the
nuclear steam supply system, Westinghouse Electric Corporation
(WRD) administration and execution of large portions of the
quality assurance program associated with the design, procurement

,

i

[
and installation of safety-related equipment as defined in
Tables 17.1-1, 17.1-2 and 17.1-3 of this Program. Procurement

1
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of safety related equipment is performed by either UE&C or
Westinghouse under the provisions of their topical reports and

-QA Programs. These are reviewed and concurred upon by -ebe-YAEC
personnel. Compliance to the aforementioned is assured via a
system of audits performed by YAEC Home Office personnel who
also review the UE&C and Westinghouse in-house departmental
procedures. UE&C and WRD, and their vendors and subcontractors
who are responsible for safety-related components or structures,
are required to have quality assurance programs consistent with
the requirements of 10CFR50 Appendix B, and of this Program.

The UE&C and WRD quality' assurance programs are extensions of
the YAEC program and as such have been reviewed and accepted
by YAEC. The structure of the UE&C quality assurance organization
is described in the UE&C Quality Assurance Program (Topical
Report No. UEC-TR-001) and referenced in Section 17.1.2 of this
FSAR. The structure of the WRD quality assurance organization
is described in the Westinghouse NES Divisions' Quality Assurance
Plan Topical Report (WCAP-8370) and referenced in Section 17.1.3
of this FSAR. Both Topical Reports have been reviewed and
approved by the Nuclear Regulatory Commission.

Conformance to approved requirements and programs is assured
through close liaison between the Project Managers of YAEC, WRD
and UE&C and between their quality assurance organizations.
T!... 17.: 1, ^_;11:3 1.;;;ranc; ::::rf;;;;, ch:x: :h: ;;;;;;rici

;;d ; :lity ; : ::::: lin:: cf ;;;h:ri:3, r :p;;:itili:3, 2nd
unn, __; tqge __g _.g:332 ty;;;;;;- _$__.,__ t_...___ vice

,

;;; i ::i - . It 212: indi :::: :::;;r !bility :: croit r > r
;_f ___..c 73..., 3 g4.4.4m..

YAEC maintains control of contractor and internal quality-related
activities principally by means of an audit and surveillance
program which involves audits, surveys, investigations and
reviews by the YAEC Project staff, Engineering, Quality Assurance,
Ci;; ";;id::: " ;'-^r ' 3, and Site Quality Assurance.

L;;;;;;Y'EC,i'EECcro""_$~i 3 rcrib d in "*; :-Las.:om.
,_u__.__ .t_ ,,___ _c ___.._4,. 4m. u m . . .m m e ,wm., . . ,

,,.. . .... ._____ __ ...- __ - -- --

;;rt :::::: :: ;::::: n:::::: 7 ;;;rdin;;ic and ;; :rci of the
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17.1.1.2 Quality Assurance Program

In order to assure overall implementation of the quality assurance
requirements, YAEC has developed a Program which covers quality-related
activities during design, purchasing, fabrication, construction, and

:

preoperational testing which affects those structures, systems and
components that are necessary to assure the integrity of the reactor
coolant pressure boundary, the capability to shut down the reactor and g

17.1-8
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Should any disputes arise between YAEC departments, they are resolved,
wherever possible, by the heads of the departments involved. If
resolution is not possible at this level, the differences are pre-
sented to ti; 71;; f.;;id;;: for settlement. In either case, the

h79mcfq', resolution is documented.

f. Personnel Training

All activities affecting quality are performed by suitably trained
personnel. Each YAEC department whose activities are discussed in
the FSAR prepares documents detailing the scope of their training
program including a schedule for implementation and identifying
the individuals by job description or title or groups required to
attend the sessions. Indoctrination and training programs assure
that:

1. Personnel responsible for performing quality activities are
instructed as to the purpose, scope, and implementation of
the quality-related manuals, instructions and procedures;

2. Personnel performing quality-related activities are trained
and qualified in principles and techniques of the activity
being performed;

3. Appropriate training procedures are established;

4. Perssonnel are made cognizant of quality-related policies,
manuals, and procedures that are mandatory requirements and
which must be implemented and enforced.

The measures which assure that the YAEC indoctrination and training
program define the scope, objective and method of implementing the
program and maintain proficiency of personnel include:

1. Section 17.1 of the FSAR details the program objectives, scope
and methods as required by the NRC Standard Format and Content
of Safety Analysis Reports for Nuclear Power Plants. The
description meets the criteria cif 10CFR Part 50 Appendix B
and of the NRC Standard Review Plan. The implementing program
is prepared by the Construction Quality Assurance Manager and

dis approved by the YAEC Director of Quality Assurance,
44

2. Establishment of detailed YAEC departmental training programs
which comply with FSAR conunitments.

I

17.1-11
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3. Auditing of departments performing quality affecting activities.
The Quality Assurance Department performs the audits of other
YAEC departments and it in turn is audited by L rrli- ;' -

" ;!;_; t :liy C:;_p. During audits, the degree of compliance
with policies and procedures is established and compliance p
with Project commitments is confirmed. Personnel become
informed on the scope of Project technical and QA conunitments
by reviewing the FSAR and applicable referenced documents.
They are instructed in the objectives, scope and details of
manuals and instructions defining the YAEC control measures
for work within individual departments and for interfacing,
by both attendance at group indoctrination sessions conducted
by QA personnel and by departmental supervision, meetings and
directives. Special training in areas such as: nondestructive
testing, Boiler and Pressure vessel Code, auditing and docu-
mentation is provided as required. The scope, objectives and
methods employed to indoctrinate and train personnel is defined
in departmental procedures. Assignments of work to be per-
formed without direct supervision are made only to individuals
who have demonstrated that they are qualified, based on experience
or training, to perform the tasks assigned.

Proficiency is maintained through performance of work in
accordance with established control measures, by reviewing
and commenting on drafts of standards and Regulatory Guides,
and by participating in technical society activities, including
codes and standards committee activities. The performance of
individuals is reviewed at least yearly by Department Heads
to ensure continued proficiency.

g. Qualification Requirements

The YAEC Construction Quality Assurance Manager is responsible for |
assuring effective implementation of the Project QA program and di
the contractor programs. The qualification requirements for this
position are described in Section 17.1.1 of this FSAR.

h. Controlled Conditions

it is a requirement that all quality-related activities, such as
inspection and test, are performed with appropriate equipment and
under suitable environmental conditions and in compliance with
necessary prerequisites for the given activity.

L

17.1-12
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i. Management Review

YAEC QAD, on a scheduled basis, conducts audits of the YAEC, UE&C
and WRD QA program activities to assure that there is proper
implementation and that the program is effective. The YAEC pro-
cedures for implementation of the program are contained in the
Seabrook Station Quality Assurance Manual.

NW
" ' ' ^ " " " ' - ' - ' ' ' --"

At least annually management
perform) or O p,erformed, an audit of the activities of the YAEC
Construction Quality Assuranc

'vities
T" -"Ait t- ir p-ired rf repr::: tzti::: f::: th: ppli:::t':
" ;1ce- ^.elit, 0- ; r ;;d 00h;; F;;;;no;1, ;; I;4a;;0;I-. .

49
j. Advance Planning

Planning for the control of management and technical interfaces
gf between the UE&C, WRD, YAEC and-PfHpt-during all phases, including

the phaseout of design, construction and preoperational testing
phases and plant turnover will be developed by the "ACC e;ssi

h i " ;;. r . The details of the program will be developed as soon as

g- practicable, but will be completed prior to the performance of the
activities.

* k. Program Updateg

The Seabrook Station Quality Assurance Program is reviewed by YAEC
g. QAD at least annually to assure that it is kept current. YAEC

perform audits on WRD and UE&C to assure that their programs are<*

h kept up to date and effective.
tr The YAEC program for quality assurance normally involves three

control levels;
3rb1W-kC

N VtNors
( Level 1 - Quality control by "-^d^rr)end constructorsYon the
R' activities they perform, by YAEC on startup act'~iiities.and bj |

g -"C'.C : cit: ::;-i in;; ine pt t i,^^ --! " ^- ^. This includes M
revtews, inspections and tests.,

Level 2 - Surveillance of design, fabrication and construction
activities, including Level 1 Quality Control. Contractors

acNV8Yy *
,

provide this level for the design and procurement phases.
{_ UE&Ctprovides additional surveillance on site construction e4-

: :2..:111.. c 1:sc! x ;11 oth:r: : :tur::. ''."."C p : . i d ::
-ek : ::ti;itier : f:: thi: ": ;;r er
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a. Inspection Program Implementation

The programs require that design specifications, drawings,
purchase orders, procedures or instructions include the necessary
inspection requirements with acceptance and rejection criteria.
These inspection requirements are translated into inspection
programs, procedures, and check lists, by manufacturing,
construction, installation and test activities in order to
specify, control and provide documented evidence of inspection
activities. Inspection procedures, instruction and check lists
contain the following:

1. Identification of characteristics to be inspected.

2. Identification of individuals or groups responsible for
performing the inupection operation.

3. Acceptance and rejection criteria.

4. Define the method of inspection.

5. Verification of completion and certification of inspection.

6. A record of the results of the inspection operation.

Inspections are performed for each work operation as necessary
to verify quality.

Qualified inspectors, independent fron the individual or group
performing the activity being inspected, perform inspections
using equipment that has been calibrated in accordance with the
requirements of Section 17.1.1.12. Inspectors are qualified
in accordance with appropriate codes, standards, and regulatory
guides and their qualifications and certifications are kept
current and on file. Inspection procedures, plans, instructions
or check lists are maintained where,the activity is to be
performed prior to the start of work. Rework, repair, or
modifications are inspected in accordance with the original
design and inspection requirements or acceptable alternatives.
Where direct inspection is not possible, provisions are
established for indirect control by monitoring process methods,
equipment and personnel. Both inspection and process monitoring
are used when control is inadequate without both. Inspection
results are evaluated to determine that the requirements have
been satisfied. Personnel performing receiving inspection,'

tests and verification processes are required to be qualified
to the requirements of Regulatory Guide 1.58, ANSI N45.2.6 and
N45.2. YAEC QA personnel review the C;;.ti_;t'g. M_. ;n'; QA g
Manuals, Procedures and Procurement Documents to assure that

17.1-27
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the required commitments are imposed upon all site personnel
and organizations. YAEC QA personnel perform surveillance and

- ' ''-audit activity over the C:x;;ru::i n F n- ::
O"'IM'" M D%b'UWsubcontractors.

~b. Inspection Holdpoints

When UE&C, WRD or YAEC notification or hold points are established
by the procuroment document, or internally by the fabricator,
the inspection program or plan provides that work does not
progress beyond the inspection point until released by the
designated authority.

UE&C performs receiving, construction and installation process
verification inspections at the construction site.

c. Requirements for Suppliers

WRD and UE&C are responsible for imposing these requirements
on their internal operations and those of their vendors and
subcontractors. They perform audits or surveillance to assure
the adequacy of the implementation of these requirements, in
general, inspections are the responsibility of the manufacturing
or construction organizations, with WRD, UE6C and YAEC performing
the audits or surveillance.

d. Audits

YAEC performs audits of WRD and UE&C and participates in
inspections at selected vendor facilities to verify implementation
with specifications, applicable codes, standards, and regulatory
guides. YAEC also performs surveillance of site constructor
activities in accordance with this Program.

17.1.1.11 Test Control

a. Test Control Implementation .

YAEC has assigned to WRD and UE&C the control of testing of
safety-related materials, equipment, and structures during all
phases of manufacturing, construction and installation.

The UE6C test program for material, equipment, and structures
within the balance of plant and for site activities is detailed
in UEC-TR-001. The WRD test program for the nuclear steam
supply system components is detailed in WCAP-8370.

I
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c. Test Results

See Section 17.1.1.11b.
&

~

d. Requirements on Others

-

WRD and UE&C are responsible for imposing these requirements
on their internal organization and on their vendors and
subcontractors. Through auditing and surveillance, they assure

-. the adequacy of the program implementation.

e. Audits

YAEC, through a program of planned audits of WRD, UE&C, selected
audits of their vendors and subcontractors, and surveillance
of site constructor activities assures their conformance to the,
program requirements.,

E
}E

17.1.1.12 Control of Measuring and Test Equipment

During manufacturing, responsibility for the control of measuring and
test equipment for all phases of measurement, insrection and monitoring
of safety-related materials, components, and structures is delegated to
WRD and UE&C. UE&C is, in addition, responsible for specifying the
requirements for the control of measuring and test equipment at the-

construction site.
b
; The WRD program for control of measuring and test equipment is detailed

' in WCAP-8370 and the UE&C program is detailed in UEC-TR-001.

' These programs require that all organizations performing measuring or
__

testing operations on safety-related materials, components, systems and
structures have written procedures describing the calibration technique=-

and frequency, maintenance, and control of all measuring and test
instruments, tools, gages, fixtures, reference and transfer standards,
and nondestructive test equipment which are used. Reference and transfer
standards are required to have traceability to nationally recognized
star iards, or, where national standards do not exist, provisions are

- established to document the basis for calibration.

All measuring and test equipment is identified and the calibration test
data is identified as to the equipment to which it applies. The contractors

(UE&C and WRD) rro t'^ "^--tructir !';n ;;; are required to conform to a

; calibration requirement of marking, labeling or tagging of measuring and
test equipment indicating date of next calibration. UE&C and WRD are

,

presently committed to this requirement in their Topical Reports UEC-TR-001
and WCAP-8370. Suppliers and subcontractors are required to a similars-

- provision in their QA programs which are approved by the Contractors and
th; C;..;;ructi:n " rr;rr. The calibration frequency shall depend on the Ccu)Cruc1br./
required accuracy, purpose, degree of usage, stability characteristics I

T|
w
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required to provide quality-related documents which indicate
the acceptability of the inspections and other quality functions
performed by their quality personnel during surveillance of
safety-related equipment. ~ ,

e. Audits

- YAEC, through a program of planned audits of WRD,' UE&C, selected
vendors, and site constructors shall assure overall conformance
to the program requirements.

17.1.1.18 Audits

WRD and UE&C have a comprehensive system of planned and periodic audits
to determine the effectiveness and implementation of their respective
programs and those of their vendors. The WRD audit program is described
in WCAP-8370 and the UE&C program is described in UEC-TR-001,

t

The Seabrook Station Quality Assurance Program includes a comprehensive
system of planned and periodic audits carried out by the YAEC quality

' organization as activities arg performed to verify compliance with the
,

program requirements. The system provides data for a continuing evaluation
of the program ef fectiveness.
NHf g

#
WPSME', YAEC, WRD and UE&C have established audit programs which will comply |

4Twith 10CFR50, Appendix B, and ANSI 45.2.12, " Requirements for Auditing of
Quality Assurance Programs for Nuclear Power Plants". The program includes
the following requirements:

NMY
1. Performance of the following types of audits by P9##, YAEC, WRD

9
and UE&C: 7

(a) Management audits which provide verification and evaluation
of the Quality Assurance Program procedures, and activities
to assure that they effectively comply with corporate
policy and with codes, standards and applicable regulatory
guides.

6

(b) Internal audits by the Quality As'surance organzation to
provide independent verification and evaluation of
quality-related procedures and activities to assure that
they ef fectively comply with the QA program.

(c) External audits performed on suppliers. These audits
include verification and evaluation of the supplier's QA
program, procedures, and activities to assure that they
effectively comply with all aspects of the QA program and
procurement requirements,

h
,
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t 5. When a systematic, independent assessment of program effectiveness
is considered necessary.

6. When it is necessary to verify implementation of required
corrective action.

Surveillance at the construction site is conducted by the YAEC Field Q/} SurvtiNand ,Q clity ".:::::: : ".....g r and his staff. Personnel from the YAEC MP'TWheadquarter's Quality Assurance staff audit the activities of the YAEC
Field QA staff and perform additional audits on contractor activities.

^- :-- " rudit rf the retivitie ef the Y.*IC Q :lity '.::ur;;;; 0;p :.cc.:,
te deter-i e ^ ;'*: r- 't' * H pre; rr;1 ire---t , i: 7:rferr f fr 2 0'"
:::;; : t : n f t'.: Y/."C 7.:: T. id:c.: . -*; Yt."C ^_;'.i:,....,_. .._ _,. . ..~.: -.

p fer-- r"*- ' Mr Y.^20 *nt:: :1 p :ti:n 0; :::_. _. ,'.._...,_ i;'. :L TI::;uir:::.tr rf t': Er:5:r" Strtir: t elity ^_ ::: :: "r ri .
These audits are preplanned and in accordance with written check lists or
procedures and are conducted by appropriately trained personnel not having
direct responsibility in the areas being audited. The audit schedule is
established, based on the project status, safety and importance of the |
activities being performed, and the quality history of the audited activity. M
Audits are initiated early enough to arture effective quality assurance for
ongoing activities during the initial design and procurement phases.

The program requires audit results to be documented, reviewed by or with
the management responsible for the area audited, and appropriate action
initiated to correct any deficiencies. The organization conducting the
audit is responsible for conducting follow-up actions, as necessary, to
confirm that corrective action is accomplished as scheduled. Follow-up
action may be accomplished through written communication, reaudit, orother appropriate means. The audit report distribution includes the YAEC
Vi ; "rcaiI:nt and -PGMH- management.

NHY
17.1.2 Quality Assurance - United Engineers & Constructors Inc.

I

The Quality Assurance program for United Engineers and Constructors Inc.
is described in Topical Report No. UEC-TR-001, " Quality Assurance Program"
(latest revision), with the exception that field . purchases are controlled
via field purchasing procedures.

UEC-TR-001 has been reviewed by the NRC and evaluated as an acceptable7

reference for a license application.

17.1.3 Westinghouse Quality Assurance Program

lhe original Quality Assurance Program implemented by Westinghouse for |
Seabrook was described in RESAR-3, Amendment 4, as referenced by PSAR 44Section 17.3. Over the course of performing the design and initial !

44

17.1-41

@
____ - - - -



n
-

<
*

5

E
T
AY CT I

RA. RI NP
U

- e s I e , i " OOQ TM
C " HITDM

UUO
AAC

.

-
D S -

V -O I , e e
I

-
I e ,

D
7!3!

RD

f~# .

~

D GS .

~R M.. | ~.
~.R - .W EWN
~

GP JE O 1di |I |, |II g | iif
RJ P ~ S

- ~ R
I'

- O
D
N

- 8 e ' e e 8| E
V

.

.

p -
-

.
~

.

-
.

P
. L .

. E
DR D RC . AU,AG . O EI

E OM * e e sI T
J ~ I

A
. - . ~

S

Y ES -/ CE - .| -I R -H V P - .N
.

i ei8 L

.

y
. -S J R

O GP I

R M -i |ge

J.P
.
.

1
.

-.

- -.
.

. - s -
.
.
.

- -

' O
. LQ

, # |-|
-. * ".

I- *'OT e .

7I L B .I e AA
P

I

I . E & -P
CE i.U . R

S I A
_ - OFFO !i,

H O *- ,

,

- ,

g -
,

7
C

-

P. E
EJ - J R.R R . e . . -

S
&. E W W O . O GR |I

R RVO O P P ME P -.
P P

.

U -

.
. T .

' ,IT Sag
.S

P N Nc
I

VO Ou
C C

y
%-

-

nO$m
OEoZ $g oo

C| o MmIsom Oh k OT Z > Msm Oh5< >$CxpZe
*m>)cmoo* 2O .CZ D

)3Z>r m> mj z(yg 3

- ,bC m :.



|

T
%

%

-

T"
CR
EE
JG
OA S
RN E|

PA C
M A

C F
&A R
EQ E
U D D T

L L EN
ER ER EI
IE I E K
FG FG NE
.A A AC

TN TN YN
CA CA A *EM EM ER
J J RU
OC OA I S
RQ RQ HS
P P SA

$R S P
EO R MY

TNT O AT $
$CIA ET HI

ELN TC L
JPI I I A WA /
OID SR EU
RCR T NQ
PSO N

I O O
DC C

S
AG R
QN E

E E-

N T/ N
OR

R IE
I CS I

ET G
O TG J I N

C'I A CA OD E
ECQ UN RU
AE RA PA D
YRF TM A

IO S E
D NA L

OQ
C

S
R

C E
Q E

T N
CP I
EU G

I T - NI

AC T E
RR
PA D

T A
S E

L

.

S
T
C

AE S
QT RA

C O
TR S
CP II

E V
JL R
OA E
RI P
PC U

E S
P
S

E S
AC R
QN O

A S
TL I

II

CL V
REI

JE E
OV P
RR U
PU S

S

| !].| i4 I . I i |j !' i 4


