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13.0  CONDUCT OF OPERATIONS

13.1 ORGANIZATIONAL STRUCTURE OF APPLICANT

13.1.1 MANAGEMENT AND TECHNICAL SUPPORT ORGANIZATION

This section provides a description of the applicant's corporate organization,

its functions and responsibilities, and the number of personnel and qualifications
of nersonnel participating in the design of the facility, design review, design
approval, construction management, testing, and operation of the plant. Figure
13.1-1 and 13.1-2 show the applicant's Company and PNPP Project Organization

Structure respectively.

13.1.1.1 Design and Operating Responsiblities

13.1.1.1.1 Design and Construction Activities (Project Phase)
Interrelationships with Contractors and Suppliers

a. Gilbert Associates, Inc. (GAI) engineers and consultants, is the architect-
engineer for Perry Nuclear Power Plant, Units 1 and 2. The company has its
mzin office in Reading, Pennsylvania. In '973, Cilbert Associates acquired
Commoanwealth with offices in Jackson, Michigan. Throughout the past
70 years, Gilbert Associates has progressively grown in size and in scope
of activity. The collective experience and capabilities of the firm offer
complete consulting and engineering services to both investor-owned utilities |
and general industry in such diverse fields as: nuclear and conventional
power generation; transmission, substation, and distribution systems;
economic engineering and management consulting service, steel making and
processing; cement and mineral processing; chemical and general industrial
facilities; water desalination plants; institutional and commercial
installations; environmental and solid waste treatment; and water production
projects. Projects undertaken have ranged from large electric power
generating plants and production facilities to small industrial boiler

plants and allied service facilities.
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Since 1942, Gilbert Associates has been responsible for the design of well
over 100 thermal generating units, both fossil and nuclear power,
representing approximately 50,000,000 KW of new generating capacity. The
Company's experience includes one of the first reheat units, one of

the first once-through boiler units and one of the first supercritical steam
pressure units. Individual unit designs have ranged in ratings up to
1,200,000 KW, and stations have varied in complexity - nuclear,

mine-mouth, closed cycle cooling tower, base-load, peaking and others.

Since 1950, Gilbert Associates has played an active and important role in
the development of nuclear energy for private utilities, industry and
governmental agencies. Gilbert Associate~ projects include complete
programs of nuclear power development involving analysis of sites, complete
evaluation of proposals, contract and fuel program nslistanﬁﬁﬁ’prepatation
of license applications, containment vessel design concepts,Acomplete plant
design and procurement. More than a score of studies, cost estimates,
evaluations, concept developments and preliminary plant designs have been
prepared since 1953 for various utility customers and other clients. At
present, Gilbert has over 17,000,000 KW of generation under design, of
which 10,600,00C KW is nuclear.

Gilbert Assoclates, Inc., is qualified to provice the required scrvices fu.

engineering and plant design. These plant engineering and design services

Pl D0

will be required until two months prior to Unit 2 fuel load.

The General Electric Company, (G.E.) has been awarded the contract to
design, fabricate, deliver, and install the single-cycle, boiling water
nuclear steam supply system to fabricate the first core of nuclear fuel and
to provide technical direction for installation and start-up of this
equipment. General Electric has engaged in the development, design,
construction and operation of boiling water reactors (BWR) since 1955.
Thus, General Electric has substantial experience, knowledge and capability
to design, manufacture and furnish technical assistance for the

installation and start-up of the reactors.
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Plant engineering and design services will be required until one month prior

to Unit 2 fuel load. Technical support and direction for installation and

200,01

start-up will be required until commercial operation of Unit 2.

¢. The Ceneral Electric Company, (C.E.) will design, fabricate and deliver the
turbine generator as well as provide technical assistance for installation
and start-up of this equipment. General Electric has a long history in the
application of turbine generators in nuclear power stations which goes back
to the inception of nuclear facilities for the production of electrical
power. Ceneral Electric is furnishing the turbine generator units for most
of its BWR nuclear steam supply contracted stations. Ceneral Electric has
firm orders to supply numerous turbine generator units for use in nuclear
facilities, similar to the Perry Nuclear Power Plant. The inlet pressure of
these units varies from 750 psig to 1500 psig and the inlet temperature
varies from saturation to approximately 40°F superheat. The ratings of
these units range from 500,000 kW to 1,224,000 kW. Thus, General Electric
is technically qualified to design, fabricate and deliver the turbine
generator and to provide technical assistance for the installation and

start-up of the turbine generator.

Technical support and direction for installation and start-up will be

roq Ted Lntll Male 2 has cperased at full lead for 24 Meurs.

2¢0. 0y

d. Raymond Kaiser Engineers, Incorporated (RKE) has been engaged to assist in
the construction management effort., At Perry the construction management
function is performed by an integrated team of experienced construction
personnel from both CEI and RKE with overall supervision by CEI. Key
individuals from each company perform vital tasks of the management program
with the assistance, cooperation and direct efforts of the other.
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with this in-depth capability to analyze the pollutant chain, NUS has
formulated waste system designs, established site and area monitoring and
meteorological programs to assess the pollutant burden attributed to plant
operation and its effect. on the environment; and participated in

y F s . ’
negotiation;with state and federal regulatory agencies.

NUS has been active in multiple discipline and environmental analysis.
Diffusion meteorology, hydrclogy and limnology (thermal effects and“Waste
dispersion), ecology, geology and seismology and population studies have
been utilized in assessing the effects of plant operations and release of
pollutants, These efforts have played a major role in the site evaluation
services NUS has performed for a number of utilities as well as the
preparation of the Safety Analysis Reports for a number of nuclear power

plants.

Evaluation services will be required up to fuel load in Unit 2.

260 0y

13.1.1.1.1.1 Principal Site-Related Engineering Work

Priprzigal site-rel .red engines-ing work in the areas of geclogy, saismsioy ud
bydrulogy h.ve been portirmed by the project architect erpineer, Cllhert
Assuciates lucorporated, (GAI) «ith input ia some specif.c arvs: frea tae NuS
Corporation, the project environmental consultant. Meteorologic and demographic
studies, and assessment of environmental effects are performed by the NUS
Corporation. Werk in all the aforementioned areas was initiated in 1972. -
Orgoing environmental assessments by NUS and the applicant during plant
construction were made according to the established Construction Environmental
Monitoring Program that terminated in mid-198l1. A demographic study of the area
was completed in 1980. Radiation monitoring required for fuel load began early

in 1981. The latest meteorological reports are maintained by CEI,

Jeo. o
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The original layout plan for the PNPP incorporated a low-profile design to
minimize visual impact. The aesthetic intent of this design feature was negaced,
however, when the applicant changed the design of the cooling system from
once-through to closed-cycle, utilizing two 500 foot high natural draft
hyperbolic cooling towers, one for each unit. This design change was made as a
result of the opinion of the Ohio EPA Director (5-8-74), concluding that
Federal and State statutes and regulations did not permit certification of the
PNPP without a closed cooling system.

Security provisions have been accounted for in the layout of the site in accordance tht

applicable NRC regulations. These provisions are discussed in Section 13.6.2

13.1.1.1.1.3 Development of Safety Analysis Reports

Section
FSAR preparation is coordinated by the PNPP Nuclear Licensing and Fuel Management j} |

personnel with primary input from CAI. Where necessary, additional input is
provided by G.E. and the NUS Corporation.

13.1.1.1.1.6 Material ani Component Specification Review and Agproval

{citiona are prapares by cthe applicanc’'s archicac:
the BJurily O+ PLa6G SACKTIALS 454G CONIELENLE 338 4l duljiCy D
applicant's Nuclear Construction Engineering Section perscnnel. Material and
component specifications for the NSSS are established by Ceneral Electric and are

also subject to the applicant's review.

Safety-related specifications are reviewed in accordance with the Perry Nuclear
Pover Plant Corporate Nuclear Quality Assurance Program.




!

13.1.1.1.1.7 Procurement of Materials and Equipment

Material and equipment procurement solely for PNPP is performed by the PNPP Perry
Project Services Department, an onsite arm of the applicant's headquarters

Administrative Services Croup.

One-hundred percent of the material and equipment contracts have been awarded as
of June, 1980.

13.1.1.1.1.8 Management and Review of Construction Activities

Since construction began on October 21, 1974, Project Management has conducted
regular meetings to review progress of construction activity and associated
costs.,

Personnel in the Cost and Schedules Section are responsible for developing the
overall project budget, monitoring its financial status, and providing management
with timely cost data.

azinge Cengteuntion .~ Services ve”.00 paritnnl ereiust field
inscections =2 a daily hHas's to assure zaatrectsr ¢urplisnce with the teras of
their cinadract. d/e¢ They alio acnitor all evscs associated wiil construction

contractors.
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13.1.1.1.2 Preoperational Activities

13.1.1.1.2.1 Development of Human Engineering Design Objectives and
Design Phase Review of Proposed Control Room Layouts.

The design and layout of the Perry Control Room was developed by CEI/GAI after

much consideration of such factors as space, layout, access, color, lighting,

sudio vs. visual alarms, viewing angles and instrumentation labeling. Additionally, th
BWR Owners Group Survey Team conducted a survey in September, 1981 to identify

any human factor design deficiencies in the plant panels. CEI is utilizing the

Survey Report to identify those deficiencies requiring improvement.

The Nuclear Engineering Department will be responsible for implementing all
corrections and improvements.

13.1.1.1.2.2 Development and Implementation of Staff Recruiting
and Training Program

The Nuclear Test Section of the Perry Plant Operations Department has been
assigned the responsibility for prcozcra:xonal and acceptance testing of systems

Nuc lear
turned ~ver from consr- i tirn, ‘K est S~ has

dave'locead proceduraes :

detailing tne methcds and r.  .irecents for innoctrina:ing, trainiog and
ceriitying tust pirenr.ol shese preceaLTESs are Lol poraied ip the Nuziear Test
Section's Administrative Procedure matriz and are separate from the Training
Program developed for the PNPP operating organization and described in

Section 13.2 of this FSAR.

Recruiting of qualified personnel for staffing the Nuclear Test Section has been
accomplished with a combination of CEI and consultant personnel. Selection of
operating personnel is in process with attention directed toward manning with a
combination of qualified employees from within CEI and outside hires,

particularly from among those with previous nuclear experience.
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1o further increase the probability of filling specific needs for fully qualified
test personnel, the Nuclear Test Section has contracts, with seven separate
testing service organizations, which identify the specific numbers,
qualifications of, and timing for consultant additions to the Nuclear Test
Section. As of January, 1985, the Nuclear Test Section staffing totaled 443 of
which 99 were CEI personnel and 344 were consultant persinnel. The Nuclear Test
Section has been allocated the necessary budget and resources to efficiently

plan, organize, develop, and implement an effective testing program.

Administrative controls for the preoperational test program have been written and
approved. The scope of the program has been defined and implementation is well

under way. For further details, refer to Chapter l4.

The startup test program is the responsibility of the Perry Plant Technical
Department Manager and will be implemented by the Startup Test Organization under
the direction of the Startup Test Organization Supervisor, who reports agirectly
to the Technical Section Ceneral Supervising Engineer. The Startup Test
Organization will consist of Plant staff personnel, GCeneral Electric Startup
Test-Design-Analysis personnel, and Nuclear Test Section personnel who have

perticiga v in mredperatiucil test phase act.virize.

The PNPP Cperat.cns danual contains procedures which define =he acn‘nistrative
controls that govern implementation of the startup test program. These
procedures define the responsibilities of organizations and personnel involved in
the progra~ Vo'ura § of the Crerations Manual shall contain the individual
startup test instructions discussed in Chapter lé. The test instructions to be
used for each specific startup test will be prepared by the Startup Test
Organization, reviewed by PORC, GE and QA, and approved by the Plant Operations
and Technical Department Managers. For further details, refer to Chapter l4,

‘3.“’
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13.1.1.1.2.4 Development of Plant Maintenance Programs

Programs are being developed to support plant maintenance activities during
pre-operational testing. Maintenance programs to support plant operations are
scheduled for development throughout the preoperational test program and will
include:

Ceneric Electrical and Mechanical Instructions
Ceneric Welding Instructions

Corrective Maintenance Instructions

Preventive Maintenance Instructions

Stores and Material Instructions

These programs will be designed to ensure the safety of the public and plant
personnel, provide equipment reliability in accordance with the PNPP Corporate
Nuclear Quality Assurance Program and satisfy requirements of the regulatory
agencies having jurisdiction.

The maintenance staff will ba sized £ ;orfurm soulira a0 prevenctivo Saittenince
and will be supplenented as necessary by or.ar CEI plant perzonnel and/or outside
geatracter or v 2 sll car 9, maintecarce and roajates oY safyly celales
equipment will be performed under the direction of qualified supervision and in
accordance with approved procedures, written instructions, vendor technical
manuals, and apolicable codes and regulations. Routine training meetings will be
fe.d Lo ensure safety awaruness and emphasize the iv ortacce of qualit;
woerkmanship.

Preventive maintenance periodicities will be established based on manufacturer's
recommendations, qualified personnel judgements and past experiences with similar
equipment., All maintenance activities, with the exception of those resulting
from emergency situations will be preplanned.

13.1.1.1.3 Technical Support for Operations

Technical services and backup support for the operating organization have been
established and are planned to continue throughout the life of the Plant.
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These services are designed to provide the necessary specialized expertise as
needed in such areas as nuclear, mechanical, electrical, thermal-hydraulic and
instrumentation and controls engineering, power production, chemistry and
maintenance planning, licensing and quality assurance. Additional expertise or
services will be provided as required through the use of outside consultants and
other available professional services. The organizational group responsibility
for technical support for operations is the Nuclear Engineering Department. This
is separate from the technical support provided by the Nuclear Construction
Department for the units under construction.

l’-l.l.l gslﬂ!i !!tiQ“ Arrgh‘!!!!g!

The Cleveland Electric Illuminating Company corporate structure relative to the
operation of Perry Nuclear Power Plant Project is as shown in Figure 13.1-2.
The Operating Organization isdiscussed im Section 13.1.2.

13.1.1.3 Qualifications of Headquarters Staff Personnel

The qualifications of Headquarters staff personnel responsible for Perry Nuclear e‘

Power Plant techaical suppert and the qualifications of Plant Organization personn

meet or exceed - as stated in Table |.8-1.

Cp the provisicas of Regsulatory Cuide 1.2 A Tadla !) '=) Lllerg werturs of vy ,lavtand
selected Headquarters
A staff and designates equivalent ANSI N'I8,1-1971 ctitles for comparison. Table

{ - :
13.1-20" 7? *"% ® resumes of Headquar:.ers supervisory personnel, Table 13.1-28 i
an index to the resumes of Plant Organization personnel and Table 13.1-3 contains the

resures.,

The Manager, Nuclear Engineering Department, who reports directly to the Nuclear
Operations Division Vice President is that individual who normally determines
vhen to call consultants and contractors for dealing with complex problems in
technical support for operations beyond the scope of the company's corpo-ate
headquarter's staff, The criteria stipulated in ANSI N 18, 1-197) requires
that the Engineer~in-Charge have s Bachelor's degree in
engineering and a minimum of 3 years of nuclear experience. The Manager, Nuclear
Engineering Department, meets and exceeds this criteria. As depicted in the

13.1-1




of
organizational structure, essentially allithe technical support will be located

on site. Members of the staff possess the combined education and expertise to
reasonably ensure that decisions and actions required from design through
operating phases will not result in a hazard to the health and safety of

employees and the public.
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13.1.2 OPERATINC ORCANIZATION

This section describes the structure, functions and responsibilities of the
onsite organization established to operate and maintain the Perry Nuclear Power
Plan: (PNPP).

13.1.2.1 Plant Or io

y nia " s
The organizationsof the Perry Plant Operations and Technical Departments are as

shown on Figures 13.1-3 and 13.1-4 respectively. . These
organization charts indicate the title of each position, the minimum number of

personnel required for each position (including common or duplicate positions),
reporting responsibilities and the positions requiring NRC licenses. All
functional positions designated in Figures 13.1-3 and 13.1-4 will be filled by
the time of initial fuel loading of Un't 1. Those duplicate positions requiring
additional personnel for Unit 2 will be filled by the initial fuel loading of
Unit 2. Additional consultant and contract personnel may be required to support
normal crewing during outages and will be utilized as vorkloads dictate.

13.1.2.2 Plant Parsontzl Responsibiliries and Authorities
The fuac.inns, rercopaihicitier and authorities of various PNPP gupervisory and

staff pes.iacus are summarized briefly in the following paragraphs!

-

13.1.2.2.1  Parry Plant Operations Department

Manager, Percy Plant Operations Department

The Manager, Perry Plant °'1§ﬁ§h%% e;kaﬁggﬂnt (PPOD) has overall responsibility
for plant operations, maintenanceland outage planning activities. Additionally,
he oversees the preoperational and acceptance testing activities as systems are
turned over from construction, He is responsible for compliance with the piant's
operating license, regulations, and the PNPP Operational Quality Assurance
Program. The Manager, PPOD serves as Chairman of the Plant Operations Review
Committee and along with the Manager, PPTD is responsible for approval of all
Plant administrative procedures. MHe reports to the Vice President, Nuclear

Operations, Division,
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General Supervising Engineer, Nuclear Test Section

The Ceneral Supervising Engineer, Nuclear Test Section (NTS) is responsible for
the planning, directing and control of all initial checkout and run~in testing
and all preoperational and acceptance testing of systems turned over from
construction to PPOD. The CSE, NTS is responsible for the development and
implementation of all test procedures contained in the Test Program Manual. He
reports to the Manager, Perry Plant Operations Department.

: § - : : tasti

The Ceneral Supervisor, Jperations Section is responsible for directing daily
operation of the plant iicluding all mechanical and electrical equipment,
planning and scheduling of operations' and radwaste activities including tests,
startups and shutdowns, and directing the development and review of required
procedures and instructions dealing with plant operations to assure that the
plant is operated in accordance with the requirements of the Operating License
and the PNPP Operations Manual. The General Supervisor, Operations Section is a
member of the Plant Operations Review Committee and reports to the Manager, Perry
P'ar: Cperations Department.

Cengryl Sopaevis-r, Meizcenance S«<-:ign

The Ceneral Supervisor, Maintenance Section is responsible for
the maintenance and

.

re;air of al. teisal and mesiunical eQuipmer: 2a:"w ing Instrumentitic. and
controls. He also directs the planning and supervision of major maintenance

d
repairs . ovornanlotxpttvnacivo maintenance activities,

The General Supervisor, Maintenance Section is a member of the Plant Operations
Review Committee and reports to the Manager, Perry Plant Operations Department.

General Supervisor, Outage Planning Sectjon

The General Supervisor, (utage Planning Section is responsible for directing the
scheduling and coordination of outage planning including the development of ap




and
outage planA providing & description of tasks to be performed during the course

(; of an outage. The Ceneral Supervisor, Outage Planning Section reports to the
Manager, Perry Plant Operations Department.
General Supervising Engineer, Material Services Section

The General Supervising Engineer, Material Services Section
is responsidle for the procurement and saintenance of the
Plant etores foventory of spare parts and supplies, for the
upkeep of site grounds,and (or directing general huild o
maintenance and housekeeping sctivities within the plant,
The General Supervising Engineer, Material Services Section
reports to the Manager, Perry Plant Operations Department,

13.1.222 Rerry Plent Technicel Department
Manager, Perry Plant Technical Department

The Manager, Perry Plant Technical Department (PPTD) has overall responsibility

for the plant technical, radiation protection, security, training, instrumentation asd
control, and administrative activities. He is responsible for compliance with the plant

operating license, regulations, and the PNPP Operational Quality Assurance

Program. The Manager, PPTD, is also responsible for implementation of the Perry
Physical Security Plan., He serves as Vice~Chairman of the Plant Operations

Review Committee and, along with the Manager, PPOD, is responsible for approval

of all Plant administrative procedures. The Manager, PPTD reports to the Vice
President, Nuclear Operations Division.

-~

Technicel Superintendent

‘ i ) ’ i hnical,
Toe Techaleal Buperigeppdest, 10, 0SE°RRI VS {0y coorelieating the technical
al~‘nistrative suppor., A’ radic! gical control sersicvs requires v supjore
plant operations and maintenance activities., The Technical Superintendent is a
Vice Chalrman of the Plant Operations Review Committee and reports to the

Manager, Perry Plat Technical Department.
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General Supervising Engineer, Technical Section

The Ceneral Supervising Engineer, Technical Section is responsible for directing
a.l activities associated with providing technical suppoert and services related

to monitoring plant performance, compliance and surveillance engineering, startup '
testing, systems engineering and reac tor technology. He is also
responsible for the programming, operation and maintenance, and related software
development of all in-plant computers and the process simulator computer. The
General Supervising Engineer, Technical Section is a member of the Plant
Operations Review Committee and reports to the Technical Superintendent.

The Ceneral Supervising Engineer, Radiation Protection Section is responsible for
directing all activities associated with the chemical, radiochemical, health l
physics and other radiological control services required to support plant

operation and maintenance activities. This includes conducting laboratory and

plant survey activities required to ensure that personnel exposure to radiation

and radioactive materials is within regulatory guidelines and that such exposure

is “ept as lcw as rersonably achievanle (ALARAY, The General Supervising
lng;nec:,lcdilttoo Procection Section is & member of the Plant Oparations Ravievw
Comm.<teg and reporis to the Technical Superintencent,

Blant Health Physicist

The Plant Health Physicist is desigrated as the Radiation Protection Manuger

(RPM) and is Pl"‘:l‘bll for development and implementation of the radistion
protection programifor the plant. This includes supervising all health physics
activities, monitoring plant radiation health and safety practices reviewing all ‘
health physics instructions, implementing the ALARA program and supervising the
preparation of reports and manuals. The Plant Health Physicist is a member of

the Plant Operations Review Committes and reports to the General Supervising
Engineer, Radiation Prutection Section. As RPM he has direc. recourse to the
Manager, Perry Plant Technical Department in order to resolve questions related

to the conduct of the radiation protection program.

* SEE INSERT B
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Insert B

Plant Chemist

The Plant Chemist is responsible for the development and
implementation of the chemistry program for the plant. The
Plant Chemist {s also responsible for all wet chemistry,
plant process chem:stry and all system operations performed
by Chemistry Unit perscnnel, and has overall supervision of
all chemistry Un't personnel.

General Supervising Engineer, Instrumentation and Control

Section

The General Supervising Eangineer, Instrumentation and Control
Section is responsible for calibration of M&TE, maintenance
of all instrumentation and control systems, and maintenance
of various microprocessors, and computers including process,
emerzsncy response, fire, security, meilcorological tower and
radiaition protectiion ¢ozytere Tha General) Supoevising
Engineer, Instrumantation and Control Seciion 18 & member of
the Plant Operations Review Committze and reports Co the

Technical Superintendent.




.

The functions and responsibilities of the various shift crew positions are

summarized as follows:

Shift Supervisor

The Shift Supervisor on duty is responsible for operating the plant in

compliance with licensing requirements, administrative controls and operating
instructions. This includes, when warranted, approving on-shift operations that
deviate from established nrocedures and instructions, evaluating operating experience.

and providing on-shift technical advice to the Unit Supervisors.

Administrative procodurc:uill be written to clearly define the Shift
Supervisor's command and control responsibilities and authorities and to
emphasize his responsibility for safe operation of the plant. Those functions
which clearly detract from responsibility for assuring safe operation of the
plant will be assigned to other personnel.

The Shift Supervisor reports to the Ceneral Supervisor, Operations Section.

Tre Un t Sugerviror is resper-ible for assis.ing the Shife Supervisse o7 dury

in operating the plant in a safe and dependable manner., This includes
supervising the supervising operators, plant operators, attendants and
assistants required to operate the unit, instructing the shift oparating crew
concerning tesp.rary and permanent changes to the PL'P Operatior: “ancal and
assisting the Shift Supervisor in his administrative duties. The Unit
Supervisor reports to the Shift Supervisor,

13.1-16



Supervising Operator

The Supervising Operator is responsible for directing the activities of the
non-licensed shift employees including plant operators, attendants, assistants
and others as may be assigned for special tasks to insure proper operation and
monitoring of plant systems and equipment. The Supervising Operator reports to
the Unit Supervisor.

Plast Operator

The Plant Operator is the senior non-exempt operating person on each shift., He
performs routine inspections and operations on plant equipment outside the
control room at the direction of the Supervising Operator, Unit Supervisor or
Shifc Supervisor.

Succession of Authority

The Manager, Perry Plant Operations Department has overall responsibility for all

plant activities during normal operations. In the event of unexpected

centingencies of & temporary nature, when the Manager, Perry Plant Operations Departmen
14 cusvailarle. responsibility will be delogatcd te the follocwing positious in

t 2 arder listed!

a. Ceneral Supervisor, Operations

b. General Supervisor, Ma./ tenance

Administrative procedures will be written to limit access to the control room and

to establish a clear line of authority, responsibility, and succession in the
control room,
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Four shift crews may be established

13.1.2.3 Qperacing Shifc Crevs during certain phases such as startup

R testing to maximize Craining.
The PNPP willihave & minimum of five operating shift!crews with a goal to staff
operating positions to support a six=shift rotation.l Each operating shift crew

is qualified to carry out activities related to plant operations. Position

titles, license requirements and tneir equivalent to positions listed in ANSI N 18 1-197]

are as follows:

pNPP Posigion or Ticle Lisense ANSLN 18.1-197) Equivalen
Shift Supervisor SRO Supervisor requiring NRC licenses
Unit Supervisor SRO Supervisor requiring NRC licenses
Supervising Operator RO Operator

Plant Operator - -

Plant Attendant - -

Plant Assistant - -

Health Physics Technician - Technician

Chemistry Technician - Technician

I & C Technician - Technician

Shifs Teehnizal Acvinze - -

The PUID coorating shife erew will noema.ly conasist ol o miuisum of elesen
personnel for Unit | and fifteen for Units 1 and 2 as listed in the following
table. In addition, each operating shift will have assigned to it & person with
commercial BWR startup/operating experience for a period of one year from fuel
load, or the at:a nment of a nominal 100X power, whichever occurs later. The
experience requirement will be in accordance with Ceneric Letter 84-16, "Adequacy
of On=Shift Ope:ting Experience for Near Term Operating License Applicants.”

Operations, Startup, Cold Shutdown
—0t _Shutdown __ —tefueling
Unit | prior to
Shift Supervisor (SRO) 1 1 1
Unit Supervisor (SRO) 1 2 None
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Operations, Startup, Cold Shutdown,

N hutdown Refueling

Unit 1 prior te

Job Title Unit 1 Unics | & 2 Unit 2 operation
Supervising Operator (RO) 2 3 1
Plant Operator (AQ) 1 2 1
Plant Attendant (AO) 1 2 1
Radwaste Technician i 1 1
Health Physics Technician i i i
Chemistry Technician 1 1 1
1 & C Technician i 1 i
Shift Technical Advisor 1 1 0

During refueling operations, an additional Senior Reactor Operator or Senior
Reactor Operator Limited to Fuel Handling will supervise these operations and
will have no other concurrent duties.

An around~the=clock radiation protection program will be implemented by the
presance of at least one individual qualified in radiation protection.
Add.tional pevecanal will be senado g an easuired S0 cover speeial joks or «
Loads ar datermirad by rediation pracection sunervieion. Duria; normal wosi
days, the rofiation proLection pe-soncel repourt to radiation protection
supervision, During off shifts and veekends, elc':’dtatioo protection personnel
will report to radiation protection supervision or,the Shift Supervisor.

Snif! crav composition fur Licensed operators
and unlicensed operators may be less than the minimum requirements for a period
of time not to exceed twu hours in order to sccommodate an unexpected absence of
on=duty shift crew members provided immediate action is taken to restore
composition to within the minimum requirements as stated.

A Shift Technical Advisor will be available to provide technical support to the
Shift Supervisor, including advising him on the safety status of the plant,
diagnosing plant accidents and recommending sctions to mitigate the consequences
of accidents,
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13.1.3 QUALIFICATIONS OF NUCLEAR PLANT PERSONNEL

Qualifications for Perry Nuclear Power Plant personnel are described in the
following subsections.

13.1.3.1 Qualification Requirements

Perry Nuclear Power Plant follows the guidelines set forth in Regulatory Guide
1.8 for selection and training of management personnel, as discussed in
Section 1.8 of this FSAR. Table 13.1-1 lists sembers of the plant staff and
designates equivalent ANSI N I8.1-1971 ¢itles as a comparison.

13.1.3.2 Qualifications of Plant Personnel

The qualifications of the initial personnel on the PNPP staff holding key
managerial and supervisory positions are provided in the resumes included with
this chapter as Table 13.1-3,



TABLE 13.1-1

PNPP STAFF TITLES AND ANSIL N18.1-1971 EQUIVALENT

PNPP Position or Title
Manager, Perry Plant Operations Dept.

Manager, Perry Plant Technical Dept.
Technical Superintendent

Manager, Nuclear Engineering Dept.
General Supervisor, Operations Section
General Supervisor, Maintenance Section

General Supervising Englneer,
Technical Section

General Supervising Engineer,
Radiation Protection Section

General Supervising Engineer,
14C Section

Genarsl Su-rralalag Englansg,
Fata.ivl B k-

Supervisor, Health Physics
Supervisor, Chemistry Unit

Reactor Englneer

Shift Supervisor
Unit Supervisor

Supervising Operators

.,0'.1.

ANST N18.1-1971 Equivalent

Plant Manager

Plant Manager
Technical Manager

Engineer In Charge

Operations Manager
Maintenance Manager

Technical Manager

Technlcal Manager

Technical Manager

Tinnicgl Mengy .t
Supervisor Non-Licensed

professional-Technical
Chemistry and Radiochemistry

Professional-Technical,
Reactor Englineering

Supervisor requiring NRC License
Supervisor requiring NRC License

Operator



TABLE 13.1-2A
PNPP HEADQUARTERS STAFF RESUME LIST

Nuaber Individual Position

1. Murray R, Edelman Vice President, Nuclear Group

2. Alvin Kaplan Vice President, Nuclear Operations
Division

3. Cyril M. Shuster Manager, Muclear Quality Assurance
De parment |

L. Jack A. Kline Manager, Muclear Construction
Department

5. Frank R, Stead Manager, Nuclear Engineering
Department

6. Ronald L. Farrell Manager, Perry Project Services
Department

7. Richard G. Schuerger Principa)l Nuclear Operations
Engineer

8. Lawrence O, Beck General Supervising Engineer,

Nuclear Licensing and Fuel
Manazerent Section

P it ¥ uel lach Gensra'! Suparyvining Leinver,

Nuclear Deaign and Anwe yeis Section

10. Leo K. Maworth General Supervisor, Procedures,
Records and Services Section

1L Martin Cohen General Supervising Engineer,
Nuclear Construction Services
Sertion

12 Kenneth R, Pech General Supervising Englneer,
Nuclear Construction Englneering
Section

13 Paul P Martin General Supervising Englaeer,
Procurement and Administration
Quality Section

14, Daniel D. MWulbert Energency Planning Supervisor '




TABLE 13.1-2A (Continued)
PNPP HEADQUARTERS STAFF RESUME LIST

Number Individual Position

15. Emanue! Riley General Supervising Engloneer,
Construction Quality Section

16. Peter A. Solanics General Supervising Englneer,
Cost and Schedules Section

17. Robert L. Vondrasek General Supervising Engineer,
Reliability and Design Assurance
Section

18, Barton D. Walrath General Supervising Engineer,
Operational Quality Section

18- Richard R, Bowers Corporate health Physicist

18.8 Robert A. Newkirk Senior Staft Engl eer

Nuclear Engineering Department



Number

19.

zol

21

22.
23.

4.

25.

z‘.

2’.

30.

£

32.
3l
34,

35,

TABLE 13.1-2B

PNPP OPERATIONS/TECHNICAL STAFF RESUME LIST

Individual

John J. Waldron

Michael D. Lyster

Steven F. Kensicki

Russell J. Tadych
Donald J. Takacs

Gary R. leidich

Joseph M. Lastovka

wWilliam R. Kanda, Jr.

pany ¥ Stlawoskd

Robert A. Stratman

Position Currently Unfilled

Thomas E. Mahon

RoLert P, Jadgchew

Jolm B. Murray
Terry K. Boyer
Henry N. Kelly

Allen J. Okorn

Position

Manager, Perry Plant Technical
Department

Manager, Perry Plant Operations

Department

Technical Superintendent, Perry

Plant Technical Department

General Supervisor, Operations Section l

General Supervisor, Maintenance Iocuonl

General Supervising Engineer,
Nuclear Test Section

General Supervising Engineer,
Material Services Section

General Supervising Engineer,
Technical Section

Ceu..' auperviscr, Perr;
Tralri g S:etion

General Supervising Engineer,
Radiation Protection Section

General Supervising Englneer,
Outage Planning Section

General Supervisor,
Site Protection Section

General Supervising Engineer,
14C Section

Aduinistrative Supervisor
Shift Supervisor
Shift Supervisor

Shift Supervisor



Number

36.
37.
38.
39.

60.

48,
49.
50.
51.
52.
53.
54.

55.

TABLE 13.1-2B

(Continued)

PNPP OPERATIONS/TECHNICAL STAFF RESUME LIST

Individual
Kenneth F. Russell
Roger M. Stiffler
Michael L. Wesley
Ronald L. Jones
Perry M. Moskowitz
William T. Burkhart
David L. Reyes
Edward J. Traverso
David J. Rossetti

Dennis J. Meinke

James J. Miller, Jr.
Stephen A, Brzunfis]
Wilifax B. MoRiblLaa
James Wright

Gary L. Garrett
Larry L. VanDerHorst
Richard E. Evans, Jr.
Charles S. Orogvany
Thomas A. Remick

Patrick J. Curran

Position
Shift Supervisor
Shift Superviscr
Shift Supervisor
Operator Training Supervisor
Health Physics Supervisor
Radwaste Supervisor
Plant Chemist
Chemistry Supervisor
ALAKA Coordinator

Lead Instrument & Control
Supervisor

Instrument & Control Supervisor
Instrument § Conctrol Suncrviser
Instrument & Control Supervisor
Instrument & Control Supervisor

Instrument & Control Supervisor

Plant Health Physicist
Fire Protection Coordinator

Reactor Engineer

Associate Operations Engineer (STA)

Associate Operations Engineer (STA)




Bumber
56.
57.
58.
59.
60.

6l.

TABLE 13.1-2B

(Continued)

PNPP OPERATIONS/TECHNICAL STAFF RESUME LIST

Individual
Peter D. Roberts
Robert H. Storch
David B. Miller
Daniel G. Philipps
Scott H. Soper
James D. Ellis
Cary R. Anderson

John G. Cantlin
Melvic. W. Gmyrek
Lewis B. Biddlecome

Vincent J. Concel

Position

Associate Operations Engineer
Associate Operations Engineer
Associate Operations Engineer
Associate Operations Engineer
Associate Operations Engineer
Associate Operations Engineer
Operations Engineer

Operations Engineer

Senior Operations Coordinator

Senior Staff Engineer
Operations Technical Staff

Senior Desing Engineer

(STA)
(STA)
(STA)
(STA)
(STA)

(STA)




TABLE 13.1-3

RESUMES OF KEY PERRY NUCLEAR
POWER PLANT PERSONNEL

RESUME NO. 1

Murray R. Edelman, Vice President, Nuclear Group

B. S. Mechanical Engineering, Case Institute of Technology, 1961
Juris Doctor, Baldwin - Wallace Cleveland Marshall Law School, 1965

Experience:

Professional Memberships:

|
|
Formal Education and Training:

1961 - Present: The Cleveland Electric Illuminating Company

Through 1972, occupied various engineering positions including

Engineering Assistant, Engineer and Senior Engineer in the Civil and

Mechanical Engineering Department. In 1972, was assigned as Senior
Licensing Engineer for the Perry Nuclear Power Plant and in 1975,

was named General Supervising Engineer of the Licensing and Adminis- |
tration Section of the Nuclear Engineering Department.

In 1977, was transferred to the Civil and Mechanical Engineering
Department as a General Supervising Engineer.

In 1978, rejoined the Perry Plant Project as Manager of the Nuclear
Quality Assurance Department responsible for the planning and
directirg of the quality prograzm for the Perry FMuclear Power Plant.

In 1951, was 2ppointe! t=na_ar of the Nucieai Ingineeriug Japartment.
As such, was responsible for engineering, comstructionm, testing
(through fuel load) procedures and records, licensing and cost con-
trol of the Perry Nuclear Power Plant.

In 1982, was assigned to the position of Division Manager, Nuclear
Engineering and Construction Division. Responsible for all nuclear
engineering and construction, licensing and fuel management
activities, design and analysis and cost administration for the Perry
Nuclear Power Plant.

In December, 1982, was elected to the position of Vice President,
Nuclear Group. As such, is responsible for all nuclear comstruction,
engineering, quality assurance, and Perry Plant operations. Reports
to the Executive Vice President.

American Society of Mechanical Engineers
Cleveland Engineering Society '




TABLE 13.1-3 (Continued)

RESUME NO. 7

Name : Richard G. Schuerger, Principal Nuclear Operations Engineer
Formal Education and Training:

B.S. Mechanical Engineering, Case Institute of Technology, 1949
M.S. Mechanical Engineering, Case Institute of Technology, 1953

Experience:
1945 - Present: The Cleveland Electric Illuminating Company

From 1949 to 1956, occupied various engineering positions with
assignments involving the start-up and testing of fossil fired
generating plants.

In 1956, was assigned for two years to the Atomic Power Development
Associates in Detroit, Michigan where responsibilities included
design engineering of mechanical components for the Enrico Fermi
fast breeder reactor project.

Returned to CEI in 1958 and was named General Supervising Engineer
of what 1s now the Engineering Services Section responsible for the
Chemical Engineering Unit, the Production Engineering Unit and the
Chemical Laboratory.

In 1962, was zade Manazer of the C‘\:! ard Mechanicel Engineering
Dgpartrect. A8 4a.£er of tae Clv!l and llkechanical Ingiacering
Department was responsible for the engineering of two 650 MW coal-
fired units, a 320 MW pumped hydro plant, and the CEI fossil plant
environmental compliance program, and for the engineering and
licensing of the Perry Nuclear Power Plant from 1971 to 1975, wher?
those responsibilities were assigned to the newly formed Nuclear
Engineering Department.

In 1977, was appointed to the position of Manager of the Quality
Assurance Depar tment.

In 1978, became Principal Nuclear Operations Engineer, responsible
for liason activities for CEL on the Davis-Besse Nuclear Power
Station Unit No. 1, and the Beaver Valley Nuclear Plant Unit #2.

In 1984, become founding chairman of the PNPP Nuclear Safety Review
Committee (NSRC). Reports to the Vice President, Nuclear Group.




Richard G. Schuerger

TABLE 13.1-3 (Continued)

RESUME NO. 7 (Continued)

Professional Memberships:

American Society of Mechanical Engineers

American Nuclear Society

Cleveland Engineering Society

Registered Professional Engineer, State of Ohio

EPRI Nuclear Systems & Materials Task Force

Chairman, EPRI NDE Subcommittee

Senior Representative, BWR Owners Group on 1GSCC pipe cracking research



TABLE 13.1-3 (Continued)

RESUME NO. 8

Name: Lawrence O. Beck, General Supervising Engineer, Nuclear Licemsing
and Fuel Management Section

Formal Education and Training:

B.S. Electrical Engineering, Purdue University, 1958
Master of Business Administration, Case Western Reserve University, 1967

Experience:
1956 - Present: The Cleveland Electric Illuminating Company

Joined CEI as a Junior Draftsman in 1956. From 1956 through 1977,
held various engineering positions in the Civil and Mechanical
Engineering Department. As Senior Engineer and later Senior Project
Engineer was responsible for coordination of rveliminary engineering
work and environmental studies for the Perry :lant.

In 1977, was named General Supervising Engineer of the Licensing

and Administration Section (renamed the Licensing and Fuel Management
Section) of the Nuclear Engineering Department. As such is respon-
sible for the licensing and fuel management for the Perry Plant.
Reports to the Manager, Nuclear Engineering Department.

ianai Mexterahijs:

American Nuclecar Society
Registered Professional Engineer, State of Ohio
Atomic Industrial Forum



TABLE 13.1-3 (Continued)
RESUME NO. 11
Name : Martin Cohen, General Supervising Engineer, Nuclear
Construction Services Section
Formal Education and Training:

B. S. Civil Engineering, University of California at Davis, 1973
Juris Doctor, Cleveland - Marshall Coliege of Law, 1985

Experience:
1982 - Present: The Cleveland Electric Illuminating Company

Joined CEI as Contract Manager in the Nuclear Construction Adminis-
tration Section responsible for Civil, Mechanical, and Piping
disciplines. Provided supervision and coordination to Contract
Administrators for adherence to contract schedules and the Project
Construction Budget.

In 1984, was appointed Contracts Manager of Instrumentation and
Controls to develop and implement an accelerated construction program
to meet a September 1984, RPV hydrotest goal.

In October 1984, was named Test Support Group Supervisor responsible
for coordination and supervision of Nuclear Test Support engineers,
superintendents and contractor personnel.

In 1985, assigned as General Supervising Engineer of the Nuclear
Construction Administration Section (later reorganized into the

Nuclear Construction Services Section) responsible fur supervising
the Contract/Project Administration and Test/Operaticns Support
Units. Reports te the Manager, Nuclear Construction Department.

1976 - 1982: Kaiser Engineers, Incorporated

Joined Kaiser Engineers at the Perry Nuclear Power Plant holding various
positions within the Construction Quality Control Group from Civil Engineer
to Inspection Supervisor. Responsibilities included all disciplines with
respect to supervision, program development, implementation of plans and
procedures, training and policies.

In 1978, promoted to Area Engineer planning all project work schedules,
interfacing contractor schedules with the area plan, coordinating area
work, and monitoring contractor manpower and equipment.

In 1979, was named Contract Administrator responsible for the critical
path civil, mechanical and piping contractors respectiveiy. All
activities for commercial and work functions were maintained.




Martin Cohen

TABLE 13.1-3 (Continued)
RESUME NO. 11 (Continued)
Experience: (Cont.)
In 1982, held the position of Principal Project Administrator within the
Nuclear Construction Administration Section of the Nuclear Construction

Department. Responsibilities included special projects to support the
construction activities at the Perry Nuclear Power Plant.

1973 - 1976: Guy F. Alkinson Company

In 1973, joined the home office in South San Francisco, California, as
an Engineer of bid proposal team. Activities included CPM scheduling
quantity take-offs and feasibility studies.

In 1974, named Quality Assurance Engineer at the Diablo Canyon Nuclear
Power Plant and was named sole civil contractor at the Power Station.
Program development, implementation, audits and inspections were con-
ducted in the Civil (concrete, reinforcing steel, cadwelds, soils),
Structural (structural steel, bolting, welding-AWS and Mechanical (fuel
pool racks, reactor building containment, welding~ASME disciplines.

In 1975, worked as Lead Form and Lift Engineer at three Dam Projects on
the Snake River in Washington state. Responsible for design and detailing
of concrete forms, production of lift drawings, fabrication and installa-
tion of reinfcrciry steel, ins:allation cf cadweld splices and the
research and writing of varinygs weld preczaures.

Professicnal Memberships:

American Society for Quality Control
Registered Professional Engineer, No. 43004, State of Ohio (Civil,

Structural) i
Registered Professional Engineer, No. QU-5068, State of California !

(Quality) {
Certified Quality Engineer, No. E4828, "American Society for Quality

Control"

Nuclear Quality Assurance certificaticns include:

- Certified as Level III Inspector/Engineer by Kaiser Engineers in
accordance with the requirements of ASME Section II”. Division II.

- Certified as Level III Civil by Kaiser Engineers in compliance
with ANSI N45.2.6.

- Certified as Level II visual weld Examiner by Kaiser Engineers
and Guy F. Atkinson, Co. :

- Certified as Lead Nuclear Quality Assurance Auditor in compliance i
with ANSI N45.2.23 by Kaiser Engineers.




TABLE 13.1-3 (Continued)
RESUME NO. 12

Name: Kenneth R. Pech, Genmeral Supervising Engineer, Nuclear Construction
Engineering Section

Formal Education and Training:
B. S. Mechanical Engineering, Lehigh University, 1969
Experience:
1985 - Present: The Cleveland Electric I)luminating Company
Joined CEI in 1985 as a Senior Project Engineer, assigned as super-
visor of the System Engineering Response Team Element of the

Nuclear Construction Engineering Section with responsibility for
engineering support of the Preoperational Test Program.

Later in 1985, was assigned as General Supervising Engineer, Nuclear
Construction Engineering Section with responsibility for onsite and
architect/engineer home office engineering in support of the Con-
struction Program for the Perry Plant.

- 1972

Building Services Engineer - Responsible for design engineering and

specification of heating, ventilating and air conditioning equipment
and systems for Kansai Electric Power Company's Ohio Nuclear Station,
Units 1 and 2, 1100 MW earh; South Carolina Electric & Cas Company's

2

Lackawanna Sabstation: 3altimore Gas ard Slectric Cowpany's Riversid
Sta.ion; the Cleveland Eiectric lllumiaiting Covvany's Bastldke ?lant,

Unit 5 625 MW.

Start-up and Test Engineer - Supervised startup and testing of cooling
and ventilation system for Kansai Electric Power Company's Mihama
Nuclear Station, Unit 1, 340 MW, nuclear.

- 1978

Project Control Engineer - Responsible for project administration and
control; including planning, scheduling, and technical coordination
in an assistant capacity to the Project Manager of Cleveland Electric
Illuminating Company's Perry Nuclear Power Plant, Units 1 and 2,

1200 MW each. Project responsibilities included coordination of
specifications, bills of material, expediting, project services and
construction administration departments. Provided liaison between
engineering and Quality Assurance groups and also between engineering
and construction site personnel. Developed and maintained project
design control program and monitored drawing schedules, production
and issues in support of project schedules.




Kenneth R. Pech

TABLE 13.1-3 (Continued)
RESUME NO. 12 (Continued)
1978 - 1985

Project Manager - Supervisor of GAl's on-site design team at
Cleveland Electric Illuminating Company's Perry Nuclear Power Plant.
Administrative lead for all Power and Industrial Systems Division
personnel on-site. Responsibilities and duties include providing
project management direction to the engineers assigned to the site
design team; providing liaison between GAI and client's engineering
and construction staff; administering indoctrination program for GAI
site engineeers; providing project management review of Engineering
Change Notices; and preparing and/or reviewing performance appraisals
for site personnel.

Professional Memberships:

Registered P.E., Pennsylvania
Member, American Society of Mechanical Engineers



TABLE 13.1-3 (Continued)

RESUME NO. 14

Name : Daniel D. Hulbert, Emergency Planning Supervisor, Perry Project
Services Department

Formal Education and Training:

Electrician's Mate Schoel, U. S. Navy, 1973-1974

Nuclear Power Training, U. S. Navy, 1974-1975

Engineering Laboratory Technicilan School, U. S. Navy, 1975

One-Week Basic BWR Systems (PDP), 1980

Fifteen-Week Davis-Besse Nuclear Power Station (Emergency Planning), 1980

Eight-Week Davis-Besse Nuclear Power Station (Evacuation Time Estimates),
1981

One-Week Electrical Fundamentals II, 1981

One-Week Planning for Nuclear Emergencies Course, Harvard Scheoel of Public
Health, 1982

One-Week Emergency Preparedness Plans and Programs, Battelle Pacific
Northwest Laboratories, 1985

Experience:
1979 - Present: The Cleveland Electric Illuminating Company

Joined CEI as an Engineering Technician and assigned to development
of the PNPP Emergency Plan. Assisted in the preparation of the
Davis-Besse Nuclear Power Station Emergency Plan, implementating
proceduras, and the Davis-3esse education time estirates, Partici-
patad In sevarzl Ewergency ilan exerclurs at other Nuclear Powie
Plants as an official Exercise Observer. In 1982 promoted to present
position of Emergency Planning Coordinator reporting directly to the
Technical Superintendent, Perry Plant Technical Department and was
responsible for the preparation, implementation and maintenance

of the PNPP Emergency Plan. In 1985 promoted to preseant position
of Emergency Planning Supervisor. Reports directly to the Community
Relations Section, General Supervising Engineer, Perry Project
Services Department.

1973 - 1979: U. S. Navy

Elcctrician'o Mate - Qualified as Engineering Laboratory Technician,
Electrical Operator and Shutdown Reactor Operator om a S5wW Class
Submarine. Duties included operation and maintenance of electrical
systems, chemistry controls for both primary and secondary plant,
and routine and emergency health physics coverage. Assignments
included one tour on an S5W Submarine and one tour assigned to the
Radiological Controls Division of a Submarine Tender.




TABLE 13.1-3 (Continued)
RESUME NO. 15

Name: Emanuel Riley, General Supervising Engineer, Conmstruction Quality
Section

Formal Education and Training:

Academic Diploma with Technical Training in the Fundamentals of Electricity,
East Technical High School, 1954

Courses in Architectural and Construction Engineering Technology, Cuyahoga
Community College, 1971-1972

Ten-Week Nuclear Power Production Course, 1972

Three-Day BWR Design Orientation Course, 1975

Forty-Hour Quality Assurance/Quality Control Course (NNIC), 1977

Construction Management Fundamentals, Center for Professional Advancement,
New Jersey, 1977

Contract Administration Course, George Washington University, 1978

Quality Assurance Audit Techniques Course, L. Marvin Johnson & Associates,

Inc., 1981
Construction Scheduling and Cost Control, Hil]l International, 1981
Career Development Program Track II, Case Western Reserve University, ’
1981~-1982
Management of Managers, University of Michigan, 1983
Experience:
1971 - Present: The Cleveland Electric Illuminating Company

Joined CEI as a Sirfcr Comstruction Techriclay in the Coeatract Com-
strucsion Daparwzent., Frow 1271 to 1975, assignaents varied from
contracts administration and inspection of general comstruction pro-
jects to the Lakeshore fuel conversion. Other assignments included
the coordination and inspection of mechanical and piping disciplines
during the construction of Eastlake Unit #5 (fossil-fuel plant). In
1974, assigned to Davis-Besse Nuclear Station for surveillance of
construction activities and assisted in the inspection of system
hydro test. Also worked four months on rotation of assignment to
Nuclear Quality Assurance Department. Promoted to Assoclate Inspector
in 1974. 1In 1975, began assignment at Perry Plant in the Nuclear
Construction Section and served as Project Inspector, Senior Project

Inspector and Senior Project Administrator.

In 1981, promoted to General Supervisor, Comstruction Quality Section
responsible for development and maintenance of a QA Program for all
construction quality functions. Reports to the Manager, Quality
Assurance Department.

1968 - 1971: Cuyahoga Metropolitan Housing Authority

Maintenance and Modernization Coordinator. Duties included super-
vision of maintenance operations of three large housing projects and
also supervision of the Central Heating Plant and Steam Distribution
System.




Emanuel Riley

TABLE 13.1-3 (Continued)

RESUME NO. 15 (Continued)

Experience:

1960 - 1968: City of Cleveland

1955

Steam Fireman was the beginning position with the City of Cleveland.

Advanced through the line of progression to Stationary Engineer, to
Shift Engineer responsible for a working crew of sixteen men, in-

cluding Boilermakers, Steam Fitters and Pipefitters.
- 1960: Cuyahoga Metropolitan Housing Authority

Chief Maintenance Clerk responsible for inventory control, payroll

and budget preparation.



TABLE 13.1-3 (Continued)

RESUME NO. 16

Nage: Peter A. Solanics, General Supervising Engineer, Cost and Schedules
Section

Formal Education and Training:

B.A. Mathematics, Baldwin-Wallace College, 1964

B.S. Electrical Engineering, Carnegie In.titute of Technology, 1964
M.S. Engineering Administration, Case institute of Technology, 1967
Nine-month Power System Engineerins Course (GE), 1969

Experience:
1964 ~ Present: The Cleveland Electric Illuminating Company

Joined CEI as a Junior Engineer in the System Planning and Operations
Department. From 1964 to 1980, held various engineering positions

in the Relay Activity of the System Prctection Section. As Senior
Protection Eagineer was responsible for directing and coordinating
the work of the Relay Activity.

In 1980, assumed position as Senior Engineer of the newly formed
Environmental and Control Section, responsible for organizing and
administering the Instrument and Control Activity.

In 1982, assumed poeition as General Supervising Enzincer, System
Protection S2ction, rzasponsibtie for plaaning of the systeu protective
celay ard coumunicaicas Sernilities, and pou's g stem cox~ulter anc
analytical applications. Participated in the IWPO Self-Initiated
Evaluation of the Perry Nuclear Power Plant in October, 1982.

In July, 1983 assumed present position as General Supervising
Engineer of the newly formed Cost and Schedules Section. As such,
is responsible for integrating, coordinating and reporting on the
cost and scheduling aspects of the Perry Nuclear Power Plant.
Reports to the Vice President, Nuclear Group.

Professional Memberships:

Institute of Electrical and Electronics Engineers
Cleveland Engineering Society
Registered Professional Engineer, State of Ohio




TABLE 13.1-3 (Continued)

RESUME NO. 17

Name : Robert L. Vondrasek, General Supervising Engineer, Reliability and
Design Assurance Section

Formal Education and Training:

Bachelor of Science in Engineering, Cleveland State University, 1975
Master of Business Administration, Cleveland State University, 1982
One-week Quality Assurance Auditor Course, Gilbert/Commonwealth Inc.
One-week Principles of BWR Operation Course, General Physics Corporation

Experience:
1968 -~ Present: The Cleveland Electric I]luminating Company

Joined CEI as a Junior Engineering Aide in 1968. From 1968 through
1978 held various engineering positions in the Plant and Substation
Engineering Department. As Electrical Project Engineer was respon-
sible for plant and transmission substation design and equipment
applications.

In July, 1978, transferred to Nuclear Quality Assurance Department

as a Quality Engineer in Program Quality Section. In October, 1978,
naned Director of Training responsible for development of indoctrina-
tion and training program during comstruction phase of Perry Nuclear
Plant. In April, 1979, was named Supr-visor, Construction Quality
Enginrering Unit, raszonsidble for gquality zssuracce support of all
caastryction functiens.

In September, 1980, assumed position as General Supervising Ungineer,
Training/Administration Section responsible for quality assurance
prograz development and maintenance for indoctrination and training,
quality records, coordination of activities involving the Nuclear
Regulatory Comzission during construction phase, and general admin-
istration functionms.

In April, 1981, assumed position of General Supervising Engineer,
Program Quality Section, responsible for planning and directing the
quality assurance activities involving design, procurement, manu~-
facturing, program development and quality control for the start-up
and operation of Perry Nuclear Plant.

In December, 1982, assumed duties of General Supervisor, Nuclear
Project Training Section responsible for the overall development and
coordination of training for the Perry Nuclear Power Plant.

In February, 1984, transferred to new position of General Supervising
Engineer, Reliability and Design Assurance Section. Responsible for
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RESUME NO. 17 (Continued)
Experience:

planning and directing activities of the Independent Safety Engi-
peering Group (ISEG), Corporate Health Physicist, Plant Reliability
and Performance Engineering, and Design Assurance. Reports to the
Manager, Nuclear Engineering Department.

1964 - 1968: U. S. Air Force

Served as Nuclear Weapons Maintenance Crew Member, Nuclear Weapons
Crew Chief, Nuclear Quality Control Inspector, and Nuclear Main-
tenance Member of Base Disaster Control Team.

Professional Memberships:
American Nuclear Society

Institute of Electrical and Electronic Engineers
Natioral Society for Performance and Instruction



Name:

TABLE 13.1-3 (Continued)

RESUME NO. 18

Barton D. Walrath, General Supervising Engineer, Operational Quality
Section

Formal Education and Training:

Bachelor of Science Degree in Electrical Engineering, Cleveland State
University, 1970

Experience:

1978

1965

- Present: The Cleveland Electric Illuminating Company

Rejoined CEI in 1978 as a Senior Engineer, Quality Assurance and was
later named Supervisor, Program Quality Engineering Unit. Responsi-
bilities included developing and implementing a quality assurance
program to support procurement, pre-operational testing, operations,
and the internal audit program. In 1981, was assigned to devote full
tize effort to develop the Operational Quality Assurance Program.

.

1o December, 1982, assumed the position of General Supervising
Engineer, Program Quality Section (renamed Operational Quality

ction). As such, is responsible for planning and directing the
quality assurance activities involving preoperational testing,
start-up and operation of the Perry Nuclear Power Plant. Reports to
the Manager, Quality Assurance Departuent.

- 1375 Sar Dicgs Tas § Electric Chrmpayy

As an electrical quality assurance specialist was to be responsible
for the electrical quality program during the comstruction of the
Sun Desert Nuclear Power Plant. Was also involved in the start-up
testing of an oil fired genmerating unit during this period.

= 1977: The Cleveland Electric Illuminating Company

Began work in the electrical engineering of coal-fired plant projects
and transmission substation design while in a cooperative education
program.

In 1971, assumed the responsibilities of a Results Engineer in a
coal-fired plant involved in the start-up of a new unit as well as
technical support for the operation of four existing units.

In 1973, began work in quality assurance involved in overall program
development and responsible for the Procurement Quality Assurance
Program.




TABLE 13.1-3 (Continued)

RESUME NO. 18-A
Name: Richard R. Bowers, Corporate Health Physicist
Formal Education:
Bachelor of Science in chemistry, The Pennsylvania State University, 1955
Experience:
1984-Present: Cleveland Electric Illuminating Company

As Corporate Health Physicist, responsible for overview of
operational, engineering, and environmental radiclogical control
programs. Responsible to provide pelicy, criteria, standards,
measurement methcdclogies, and evaluations for radiolegical and
radiologicil environr antal protecticn programs and practices.

1570-1984: NUS Corporation

As Manager of the Health Physics Services Department, responsible for
management and technical direction/review of radiation protection
consulting projects for utility clients. Projects included develop-
ment of operational radiation protection programs, health physics
procedures, radiological emergency plans, health physics training,
and decommissioning programs as well as plant/system ALARA reviews,
radiation protection equipment evaluations, and reviews of health
physics programs.

19€3-1573¢ Nlaga,a Mohswe Fower Coraoratiior l
A2 deal%h Physica and Cheniatiry Suservisar, responsd.e (or selup
an. panagezent of the radiation proteciicon program 2t !line Mile
fotat ) Tralned and sutearvised techniciane, aceinistersl elviren- i
pertal moniicring rrogran, develcped raclological erergune; plan,
wrote health physics and chemistry procedures, and purchased and
set up health physics/chemistry equipment.

As Radiological Engineer, assisted in the design of Nine Mile
Point 1. Assisted with general plant layout and designed plant
shielding. Designed health pnysics and chemistry facilities,
Designed installation details of process and effluent monitors.
1955-1963: E. I. duPont de Nemours and Co.
As Health Physics Engineer at the Savannah River Plant, supervised
technicians in separations plants, fuel fabrication facilities, and
pioduction reactors.
Professional Memberships:
Health Physics Society
Certification:

Comprenhensive Health Physics-American Board of Health Physics-1963
Pover Reactor Health Physics-American Board of Health Physics-1980
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Name: Robert A. Newkirk, Senior Staff Engineer

Formal Education and Training:
Bache'or of Science Degree, U.S. Naval Academy, 1964
Nuclear Power Training, U.S. Navy, 1965-1566

Reactor Operator Course, General Electric Company, BWR Training
Center, Morris, Illinois

Experience:
1585-Present: The Cleveland Electric Illuminating Company

Joined CEI in September 1985 as Senior Staff Engineer and
reports to the Manager, Nuclear Engineering Department.

o T i 28 Tosnr B oA Vaue g " A

Assigned as assistant to Vice President, Engineering and
QOperations. While on leave of absence from February 1985 to
May 1985, served as consultant to the Public Service Electric
and Gas Company's Plant Technical Manager at the Hope Creek
Nuclear Generating Station. Alsc was on loan to Portland
General Electric to develop and implement a performance
monitoring preograrm fcr the Trojan Nuclear Plant.

Served as a loaned employee to INPO from July 1980 to August 1982.

Participated in 11 INPO evaluations of operating nuclear plants,
primarily in the maintenance and technical support areas of
PwRs and BWRs.

Designated as Skagit Nuclear Plant Manager between April 1979
and June 1380. As Senior Project Engineer for the Skagit Plant
from April 1974 to March 1979, provided direction to the
architect/engineer and performed design review for operations.




Robert A. Newkirk

1970-1974: Commonwealth Edison Company

Was department head for technical staff at the Quad Cities
Nuclear Power Station from August 1971 to April 1974 during
initial fuel lcading on both units. Responsible for nuclear
engineering, plant modification control, performance monitoring,
instrumentation and control maintenance, radiation protection
and chemistry, and quality control. Licensed Senior Reactor
Operator for Quad Cities Units 1 and 2.

As Technical Staff Engineer from January 1970 to December 1970
on Dresden Nuclear Power Station, was responsible for review of
precperational test procedures and test results. Licensed
Senior Reactor Operator for Dresden Units 2 and 3.

1964-1870: Unites States Navy

Served as Reactor Control and Communications Officer on
USS Plunger (SSN-535) and Damage Control Officer on USS Puffer
(SSN-652) .
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RESUME NO. 19

John J. Waldron, Manager, Perry Plant Technical Department

Formal Education and Training:

Bachelor of Mechanical Engineering Degree, Marquette University, 1951

Eight-Day PWR Design Orientation Course (B&W), 1969

Three-Week BWR Design Orientation Course (GE), 1972

Three-week Nuclear Techmology Course for Power Plant Engineers (General
Physics Corporation), 1976

Twenty-Week Academic Program for Nuclear Power Plant Personnel (General
Physics Corporatiom), 1979

Five-Week Perry Nuclear Plant Technology (GE), 1980

Nine-Week Operator Training Course, Perry Simulator (GE), 1980

(SRO Certification)

Experience:

1954 - Present: The Cleveland Electric Illuminating Company

Joined CEI as a Junior Engineer in the Product Engineering Department.
From 1958 t» 1972 assigned to Avon Lake Plant (fossil-fired plant)
with assignments including Results Engineer, Plant Technical Engineer,
and Operations General Supervisor. In 1972, transferred to Perry
Nuclear Plant Project team assisting in preparation of PSAR, design
revision and specification review.

-

In 1574, nazed Mimep:r of the Perry Plant Deparisant with overa!l
respoasivility for tne staffing and trainliang ci the plact ojerating
organization. In 1984, named Manager of the Perry Plant Technical
Department with overall responsibility for project security, triin-
ing, radiation protection, technical and administrative support of
plant operations. Reports to the Vice President, Nuclear Operations
Division. Member of the Edison Electric Institute's Prime Movers
Committee, Nuclear Power Task Force and Subcommittee from 1972 to
1980. Member of the EEI Nuclear Operations Committee 1980 - present.

1951-1954: U. S. Navy

Line Officer on an aircraft carrier - duties included assignments as

Gunnery Department Division Officer, Legal Officer, First Lieutenant.

1950 = 1951: Junior Engineer, Chain Belt Company, Milwaukee, Wisconsin.

Professional Memberships:

American Society of Mechanical Engineering
American Nuclear Society
Registered Professional Engineer, State of Ohio
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Name : Michael D. Lyster, Manager, Perry Plant Operations Department
Formal Education and Training:

U.S. Navy Muclear Power Training School, 1964

U.S. Navy Welding & Metallurgy School, 1965

Bachelor of Science Degrees in Business Administration and Physical
Science, Hawthorne College, 1978

Mechanical Engineering Technology and graduate-level Business Courses,
Keene State College, 1979-1980

Experience:
1982 - Present: The Cleveland Electric Illuminating Company

Joined CEI in December, 1982 as Superintendent, Plant Operations
responsible for directing the operations, maintenance and technical
activities in the Perry Plant Department. In May, 1984 assigned ’
responsibility for directing the Plant's preoperational test pro-

gram while reporting to the Vice President, Nuclear Operatioms
Division.

In October, 1984 promoted to preseant position as Manager, Perry
Plant Operations Department responsible for directing plant testing,
orerations, maln‘20ance, and outage planning activities., Rerorts

to the Vice Preriloat, Nuclear Operatious Divisior

1965 - 1982 Vermont Yankee Nuclear Power Corporation

Worked as Supervisory Control Room Operator. Duties included prepar-
ing and supervising completion of preoperational and startup test
program. Prepared and supervised implementation of operating proce-
dures for normal plant operations. Also served as instructor of Cold
License Training Program and as coordinator and instructor of Hot
License Programs. Licensed SRO in 1971 - (Lic. # SOP-1567-5).

During 1973 = 1976 period, assigned as Operations Training Supervisor
responsible for drafting and implementing all Licensed operator train-
iog and retraining programs. From 1976 - 1980, was Shift Supervisor
responsible for supervising plant operations and testing and coordi-
nating various maintenance activities. In 1980, promoted to
Operations Supervisor with responsibilities for supervising the
forty-nine man Operations Department.

In 1981, appointed Assistant Plant Manager responsible for the Main-
tenance, Instrument and Control, and Administrative Departments.




Michael D. Lyster
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1961 - 1969: U. 5. Navy

From 1961 = 1964 involved in operation and maintenance of conven-
tional destroyer's auxiliary equipment. In 1964, entered the naval
nuclear program and qualified on DIG prototype, and as Engineering
Officer of the Watch on S5W submarine. Duties included supervising
sixteen-man Machinery Division for plant operations and maintenance
work. Also participated in overhaul and refueling operations.
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Name: Steven F. Kensicki, Tezhnical Superintendent, Perry Plant Yechnical
Department

Formal Education and Traiping:

Bachelor of Science Degree in Chemical Engineering, University of
Detroit, 1968
Three-week Nuclear Technology Course for Power Plant Engineers,
(General Physics Corporation), 1975
Three-week BWR Design Orientation Course (GE), 1976
Three-week Nuclear Technology Course for Power Plant Engineers (General
Physics Corporatiom, 1976
Two-Week Research Reactor Training Program (University of Wisconsin), 1976
Twelve-Week BWR Chemistry Course (GE), 1978
Eight-Week Radiological Engineering Course (GE), 1980

Experience:
1968 - Present: The Cleveland Electric Illuminating Company

May, 1968 - October, 13972: Junior Engineer, Associate Engineer,
Chemical Engineering Unit. Participated in the startup of two 650
megawatt supercritical fossil fired electrical generating units,
Responsible for the preoperational cleaning, checkout, initial opera-
tion, and operator training on all wate- traatment and analytical
saupling equipzent. The equipment incl.dad Nigh flow rate desp ded
deciraralizers with extarna! regeneratize, rondenmcsate filtration
equijwent, aad sodium, oxygen, silica, couductivity, ana pH contia-
uous flow analytical equipment.

October 1972 = June 1976: Engineer, assigned to Toledo Edison
Company, Davis-Besse Nuclear Station, Operations Section. Responsi-
bilities included writing startup, operating, periodic, and surveil-
lance test procedures. Procedures were prepared for all phases of
plant operation including NSSS, Radwaste, and Secondary Systems.
Served as a test leader during station startup. Completed all
aspects of Health Physics training for station employees.

June 1976 = January 1978: Engineer, Nuclear Engineering Department.
Participated in the design review of radwaste and water treatment
systems. Responsible for the design of the preoperational chemical
cleaning systems and the layout of the laboratory and health physics
facilities for the Perry Plaut.

January 1978 - September 1984: General Su ervising Engineer, Radi-
ation Protection Section. Responsible for directing ;!f activities
of the Health Physics, Chemistry, and Radwaste Units. Deveioping

the Radiation Protection, Chemistry, and Radwaste Management Programs
for the Perry Plant. This included facility and equipment reviaws,



Professional Memberships:

Steven F. Kensicki
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Experience:

procedure preparation and approval, and developing supervisory and
technician training and staffing requirements. Also reponsible for
directing the onsite development and implementation of emergency
response planning. Assigned to the Electric Power Research Institute,
Nuclear Engineering and Operations Task Force, Chemistry, Radiation,
and Monitoring Subcommittee, 1981.

October 1984 to present: Technical Superintendent, Perry Plant
Technical Department. Responsible for directing the radiation
protection, technical support and administrative functions of the
Perry Plant Technical Department. Also responsible for directing
the onsite emergency response planning effort. Reports to the
Manager, Perry Plant Technical Department.

Aperican Nuclear Society
American Institute of Chemical Engineers
Registered Professional Engineer, State of Ohio
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Russell J. Tadych, General Supervisor, Operations Section

Formal Education and Training:

Bachelor of Science Degree in Mathematics, U. S. Naval Academy, 1967

Master of Science Degree in Mathematics, U. S. Naval Post Graduate School,
Monterey, California, 1968

Nuclear Power Training , U.S. Navy, 1968-1969

Seven-Day BWR Fundamentals Course (GE), 1974

Twenty-week Academic Program for Nuclear Power Plant Personnel (General
Physics Corporation), 1979

Five-Week Dresden Nuclear Plant Technmology (GE), 1979

Ten-Week Operator Training Course, Dresden Simulator (GE), 1979
(SRO Certificatioun)

Five-Week Perry Plant Technology (GE), 1982

Thirty-wWeek Perry License Training, 1983

Ten-Week Perry License Refresher Training, 1985 (SRO License No. SOP-304139,
effective &4 Apr 85)

Experience:

1974 - Present: The Cleveland Electric Illuminating Company

Joined CEI as Operations Engineer. Assignments included four months
participation in a refueling outage at Northeast Utilities, Millstone
N.rlea: Plant, six weeks training at Eastlake Pluint Quailfying as
Floste o2l Oreraior, assisting Engineering Deapartzent in Clasign
review oL systems to be installeu at Perry flant and six weeks
experience training at the Commonwealth Edison Company's Dresden
Station. In 1976, was assigned to the Eastlake Plant (fossil-fired
plant) as General Supervisor, Services Section. In 1978, was
appointed to his present position of General Supervisor, Operations
Section at the Perry Plant. Reports to the Manager, Perry Plant

Operations Department and supervises all operations personnel.

v

1967 - 1974: U. §. Navy

Officer - Qualified as Engineering Officer of the Watch = duties
included Electrical Division Officer, Damage Control Assistant and
Weapons Of ficer on S5W class submarines.

Professional Membership:

Registered Professional Engineer, State of Ohio

.
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Name: Donald J. Takacs, Genera) Supervisor, Maintenance Section
Formal Education and Training:

Bachelor of Scieance Degree in Mechanical - gineering Technology,
University of Dayton, 1968

Twenty-week Academic Program for Nuclear Power tlant Personnel, (General
Physics Corporation), 1979

One-Week Quality Assurance Codes and Staadards Course, (General Atomic
Company), 1979

One-Week Quality Assurance Audit Training (GAI & Associates), 1980

Nine-week Operator Training Course, Perry Simulator (GE), 1982 (SRO
Certification)

Eight-Week Observation Training at Northeast Utilities Millstome Unit 1
Nuclear Plant, (including one week specific Control Rod Drive Training),
1982

One-Week General Elecirical Maintenance Training Overview at the BWR
Services Training Facility, 1985 ’ '

Experience:
1968 - Present: The Cleveland Electric Illuminating Company

Joined CEI as Junior Engineer in Civil and Mechanical Test Section
e/aluati=g plars performance and efficlancy. In 1969 transfe-red
to Lase sheve Plaat (fasgsil-fired plant) and neld vardous posit:ions
meludaag Jundor o ineer, Re vits Eigtaear, ©.parvisor - Plant Main-
tenance, Plant Technical Engineer, and General Supervisor of Main-
tenance. In 1978 transferred to the Perry Plant Department as
General Supervisor, Maintenance Section. Reports to the Manager
Perry Plant Operations Department and is responsible for maintenance,
warehousing, and spare parts activities at the Perry Plant.

Professional Memberships:

Member American Society of Mechanical Engineers
Member American Welding Society
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Gary R. Leidich, General Supervising Engineer, Nuclear Test
Section

Formal Education and Training:

B.S. Electrical Engineering, University of Toledo, 1972
M.S. Engineering Sciences, University of Toledo, 1974

Experience:

1974 = Present: The Cleveland Electric Illuminating Company

Joined CEI in 1974 as a Associate Engineer in various fossil plant
electrical engineering responsibilities in Plant & Substation Engi-
peering Department. Responsible Engineer for precipitator retrofit.

In 1975, was assigned to the Perry Project and was Responsible Engineer
for procurement of plant electrical equipment. Also responsible for -
Perry electrical system design calculations, voltage and short circuit

studies and transmission system interface criteria.

In 1978, served as Lead Electrical Engineer and was responsible for
supervision of perscnnel involved in all electrical engineering
aspects.

In 1980, was S=nior Znzineer on assignaent as Supervircor of Comstruc=-
tion Quality Enginecering. Reeponsibilities fociuded supervisisn of
personnel involved in monitoring contractors' QA/QC performance during
construction.

IR TL

In 1982, was assigned Senior Engineer in Nuclear Comstruction Engi-
neering Section. Responsibilities included supervision of engineering
personnel, providiug conmstruction support for electrical, civil,
structural and chemical disciplines. Was also responsible for cost
and schedule control of all primary engineering consultants.

In 1984, assigned as General Supervising Engineer, Nuclear Construc=
tion Engineering Section responsible for the onsite engineering to
support the construction program for the Perry Plant.

In 1985, was named to present position as General Supervising Engi-

neer, Nuclear Test Section in the Perry Plant Operations Department

responsible for the initial check-out and run-in, acceptance testing
and preoperational testing of the Perry Plant.

Professional Memberships:

Secretary, Nuclear Power Engineering Committee (NPEC) of Power Engineering
Society of Institute of Electrical and Electronic Engineers
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Joseph M. Lastovka, General Supervising Engineer, Material Services
Section

Formal Education and Training:

Bachelor of Electrical Engineering, Cleveland State University, 1968

Experience:

1950 -~ Present: The Cleveland Electric Illuminating Company

1953

1948

Through 1968 held various engineering and operations related positionms
in Customer Service, Plant and Substation Engineering and Operatioms.
In 1955, promoted to Engineering Technician and was responsible for
the design of power plants. In 1962, transferred to Avon Lake Power
Plant (coal-fired plant) an Electrical Maintenance Foreman. Promoted
to Staff Analyst for Steam Power Operations group in 1966. In 1968,
was named Supervisor of the Technical Services Unit responsible for
coordinating work practices, maintenance procedures, and tooling for
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