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The Diablo Canyon Emergency Plan was first prepared in 1974.
I

Attached to this Plan was an "Interim Evacuation Plan" prepared by the San Luis

Obispo County Sheriff, which dealt with the evacuation of the "low population

zone" which surrounds Diablo Canyon. This package was submitted to the NRC,

who reviewed it and concluded in a staff report dated October 16, 1974, that

the program conforms with Appendix E of 10CFR50, and is acceptable."

Revision 1 to the Plan was submitted to the NRC in October, 1977.

This revision was made to reflect certain changes in agreements with

interfacing agencies. In particular, French Hospital in San Luis Obispo became

the Company's local radiological medical emergency facility, and the Sheriff's

"Interim Evacuation Plan" was replaced by San Luis Obispo County's "Nuclear

Power Plant Emergency Response Plan" and their plan for "Nuclear Power Plant
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Emergency Evacuation." The County plans were adopted by the County Board of

Supervisors in December, 1976, and remain in effect to this date. This version

3 of the emergency plan was also approve'd by the NRC, and was the sub) ect of

public hearings'n October, 1977.

Revision 2 to the Plan was submitted to the NRC in February, 1980.

This revision grew out of a post-TMI review by the NRC of all existing site

emergency plans and, in the case of Diablo Canyon, included a site visit 'and a

public meeting during the week of November 27, 1979. The outgrowth of this

g process was a directive by the NRC for PGandE to submit a revised plan in the

10 format of and addressing the requirements of Regulatory Guide 1.101. In

12

addition, the Plan was also to address PGandE's proposed means for compliance
/

with new emergency planning requirements which had been identified at that
lt

time—such as the development of an Early Warning System, and the establishment

of an onsite Technical Support Center. Another required change was the

15 adoption of the emergency classification system described in NUREG-0610.

Subsequent to the submission of Revision 2 to the Plan, the site

17 implementing procedures were revised. The major purposes of this revision were

18

19

20

to incorporate the new emergency classification system and to reflect changes

in both the plant and corporate organizations which had'aken place since 1977.

In addition, several new procedures were prepared which discussed initial
21 activation and staffing of the interim onsite Technical Support Cente'r and

22 offsite Emergency Operations Facility, and the onsite Operations Support

23 Center.
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Another development in the evolution of PGandE's internal emergency

planning which occurred in the latter part of 1980 was the preparation of a

formal "Corporate Emergency .Response Plan." The Company has numerous

resources, in the form of both personnel and equipment, which can be brought

into play to assist in the event of an emergency at Diablo Canyon. Although

these capabilities were discussed in general terms in early versions of the

site plan, the Corporate Plan provides a formal emergency plan and implementing

procedures for each involved corporate department. In addition to the plans

10

12

13

15

17

and procedures, a Corporate 'Incident Response Center has been established at

the corporate headquarters in San Francisco.

Finally, PGandE is currently in the process of preparing Revision 3

to the site Emergency Plan. The purpose of this revision is to address all
remaining criteria of NUREG-0654 as they relate to full power operation.

Similarly, both the State of California and San Luis Obispo County are in the

process of revising their nuclear emergency plans to meet NUREG-0654.

In the section which follows, certain of the more important emergency

planning provisions are discussed, including, as appropriate, the present

1B

19

status; identification of significant changes which have occurred since the

previous public hearings in 1977; and identification of further changes which

20 will be in place prior to fuel loading.
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STATUS OF MAJOR EMERGENCY PLANNING PROVISIONS

,In the event of an emergency, the normal operating crew is

responsible for, and qualified to make an initial evaluation of the incident,
I

perform any immediate operations which are necessary, and place appropriate

portions of the Emergency Plan into effect. This would involve notification of

offsite agencies and personnel and deployment of the operating crew into an

g interim Onsite Emergency Organization, followed by the augmentation of this

10 organization with other members of the plant staff as they become available.

The Onsite Emergency Organization is headed by the Site Emergency

Coordinator, who has overall responsibility for all assessment, corrective and

13 protective actions taken by Company personnel at or near the plant site prior

15

to the time that the Corporate Emergency Response Plan is activated. Following

the latter, the Site Emergency.Coordinator's responsibilities are twofold:

a. To work with the local Corporate Recovery Manager to develop an

17 overall Company emergency. response program, and

18 b. To manage all onsite activities.

19 Initially, the position of Site Emergency Coordinator is assumed by "

2O the on-duty Shift Foreman. Administrative procedures emphasize the Shift

21 Foreman's responsibility for command and control of control room activities in

22

23

an emergency to assure that effective leadership is provided in its early

stages. The position of Site Emergency Coordinator is subsequently assumed by

24 a senior member of the plant staff, such as the Plant Manager. However,

25

26

command and control of control room activities is retained by an NRC-licensed

Senior Operator such as the Shift Foreman.
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There have been several significant changes made in the plant staff in the

past year which enable it to better respond to emergency situations. First,

3 the previous on-shift crew of a Shift Foreman and seven additional operators

(for operation of one unit) has been increased by the addition of a shift

technical advisor (required to be a graduate engineer), two instrument and

controls technicians, one chemistry and radiation protection technician, and a

shift clerk. Further, the total plant complement has grown with the addition

of approximately 80 personnel, many of whom are graduate engineers in various

9 disciplines. This provides a greater reservoir of personnel from which to draw

1O to handle any emergency situation.

During fuel loading and low-power testing, the shift crew will be

supplemented by engineers from the plant staff, the Company's General

13 Construction department, and Westinghouse. At a minimum, during periods of

14 fuel loading and low power testing there will be three PGandE engineers and two

15 Westinghouse engineers on each shift. Numerous other engineers and technical

16 specialists are also normally present during periods of testing.

17

18

19

The Corporate Emergency Response Plan, developed within the past

year, provides for deployment of key corporate officials to the San Luis Obispo

area in the event of a significant emergency. These personnel would staff the

20 offsite Emergency Operations Facility and provide interface between the Company

21 and local officials, and would coordinate and direct the overall Company

22 response to the emergency. Other corporate officials are similarly deployed in

23 the Corporate Incident Response Center in the San Francisco corporate office to

24 provide assistance as required. In addition, Westinghouse has agreed to

25 provide technical support as needed in the event of an emergency.

26



1'1



From an organizational standpoint, the Company's current emergency

plans not only meet the requirements of Regulatory Guide 1.101, but also are

" substantially in accord with the requirements of NUREG-0654, as discussed by

the NRC in Supplement 14 to the Safety Evaluation Report (NUREG-0675).
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2. Facilities

The Company has established the following emergency response support

facilities:

a. An onsite Technical Support Center (TSC) to provide plant management

and technical support to plant operations personnel during emergency

conditions.

10

b. An onsite Operational Support Center (OSC) to provide an assembly

area for operations support personnel and logistical support

coordination.

c. An offsite Emergency Operations Facility (EOF) to provide for

management of the Company's overall emergency response, coordination

12 of radiological and environmental assessment, and coordination of

13

15

16

17

emergency response activities with federal, state, and local

agencies.

d. A Corporate Incident Response Center (CIRC) in San Francisco to

provide for additional technical, logistical, and liaison support.

Technical Su ort Center

18

19

20

21

22

23

The permanent TSC structure has been completed and will be

operational at the time of fuel loading. This structure is located on the

upper level of the Unit 2 end of the buttresses on the west side of the turbine

building. Following activation of the TSC in an emergency, the overall onsite

assessment and recovery programs will be directed from this location. In

addition, communication with offsite locations will be handled through the TSC.

The TSC is a seismic Class I structure sized to accommodate a minimum

25

26

of 20 Company personnel and five NRC personnel in a space in excess of 3400

2ft , excluding space for ventilation equipment. The TSC is designed to be
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habitable throughout the course of a degraded core accident. The TSC shielding

and ventilation were designed to assure that personnel inside the TSC will not

receive doses in excess of those specified in General Design Criteria 819 and

4 Standard Review Plan 6.4.

The TSC is provided with its own ventilation system. Intake air is

conditioned and internally recirculated through high efficiency particulate air

(HEPA) and charcoal filters. Under accident conditions the supply to the TSC

is automatically transferred to the control room pressurization system which

maintains the TSC and at a minimum positive pressure of approximately 1/4"

13

water gage. The pressurization air exfiltrates from the TSC to the outside

atmosphere. The duct work, ventilation fans and filter units for the TSC are

designed to Seismic Class I criteria. Normal lighting for the TSC is provided

from either of two AC sources through a manual transfer switch. Backup DC

lights are also provided. In addition, a permanent radiation monitoring system

is installed in the TSC. The TSC is provided with an extensive communications

17

system as discussed in Section 3.

Special equipment provisions are included to permit persons in the

21

TSC to monitor important plant parameters. One piece of equipment for this

task is a Harris 1600 computer, which has the capability to read data from the

plant process computer, store it on disc, and transmit it offsite to the

Emergency Operations Facility and the Corporate Incident Response Center. This

equipment will serve the basic functional requirements of the data acquisition

system in NUREG-0696.

In addition to the Harris system, closed circuit TV cameras are

26

located in the control room in a such a manner that the console, main vertical

boards, and the post-accident monitoring panel can be scanned from the TSC.





The resolution of these cameras is such that the indicators and recorders on

these boards and panels are easily read in the TSC.

One section of the TSC serves as a radiological counting laboratory.

This facility is intended to be a backup location for this type of work in the

10
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event that the normal counting laboratory is unuseable due to high background

radiation levels. It will be equipped with a multichannel gamma ray

spectroscopy system using a high resolution intrinsic germanium detector, a low

background alpha/beta detector, a Thermoluminescent Dosimeter (TLD) reader
I 1

which can be used for either personnel or environmental dosimeters, and other

miscellaneous radiation protection equipment. Although not specifically

required, this instrumentation was installed .in response to the problem which

occurred at TMI, wherein high radiation background in certain areas of
the'lant

made some of the normal analytical instruments unusable.

The laboratory is provided with ventilation from the TSC ventilation

system. This laboratory also contains its own air-conditioning unit. Under

accident conditions, TSC air is exhausted to the laboratory, which is at a

pressure (1/8" water gauge) slightly less than the other portions of the TSC.

The pressurization air exfiltrates from the laboratory to the outside

atmosphere. The exhaust air from the hood passes through HEPA and charcoal

filters before being discharged to the atmosphere. The duct work, ventilation

fans and filter units are designed to Seismic Class I criteria.
I

0 erational Su ort Center OSC

The existing plant security building, located on the southern

25

26

perimeter of the protected area, is used as the onsite Operational Support

Center. The OSC is approximately 1,600 square feet in area, and contains
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kitchen and lavatory facilities. The OSC is provided with Company and PT&T

telephone facilities and radio communications as discussed in Section 3.

The OSC serves as a staging area for support personnel who are called

into the site to provide support activities. Use of the OSC eliminates

unnecessary congestion in the control room and TSC, and enhances the

implementation of personnel accountability measures.

Offsite Emer enc 0 erations Facilit EOF

The interim PGandE offsite Emergency Operations Facility consists of

10

12

15

16

17

18

19

20

21
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23
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26

a 10' 55'railer which is located adjacent to the San Luis Obispo County

Sheriff's Operations Center, approximately 11 miles northeast of the site. The

County Emergency Operations Center (EOC) occupies approximately 4000 ft of the2

Sheriff's facility.
The EOF is provided with extensive telephone and radio communications

capability as part of the Company phone system, and is also tied into the

Harris Computer System. In addition, the adjacent Sheriff's Operations Center

has emergency radio communications with the plant. The interim EOF has been

approved by the NRC staff for fuel loading and low power testing.

Cor orate Incident Res onse Center

The Corporate Incident Response Center is located in the corporate
d V

headquarters in San Francisco. It consists of one entire secured floor of the

general office building. It is provided with communications from the Company

telephone system (see Section 3 below), and data links to the Harris computer

system. In addition, further technical support is provided by the Nuclear

Plant Operations Computer System located on this floor. This computer system

uses diverse computer equipment outside PGandE to provide extensive thermal-

hydraulic, core physics, and other analytical capability.

-10-
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In our opinion, these emergency response facilities are more than

adequate for the handling of any reasonably conceivable emergency which could

result from fuel loading and low power testing.
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3. Communications
r

In the original Emergency. Plan, the plant relied upon the Pacific

Telephone and Telegraph phone system and a UHF radio system to reach

non-Company offsite locations, such as the- Sheriff's office.

The original PT&T provisions included three normal-use business lines

plus four totally unlisted (not even on the dial) lines which were intended to
t

10

12

provide a backup means for calling out if the normal lines were busy; All

lines were served from the Avila Beach exchange.

The original radio system was intended to supplement the normal

in-plant communications systems (Company phone and intercom) and to serve as a

backup means (to the PT&T telephones) for offsite communications in an

emergency. This system utilizes two frequencies; one short-range, used for

13

14

15

16

17

18

19

20

21

local onsite communication, while the other provides long-range coverage. The

short-range channel provides direct radio-to-radio coverage in the immediate

vicinity of the Diablo Canyon site, including the control room, Technical

Support Center, switchyards, intake structure, and open yard areas. When

long-range coverage is required, all radio transmissions are rebroadcast by a

mountain-top repeater using the second channel. Long-range coverage extends

north to Cambria, south to Santa Maria, and east to San Luis Obispo. Base

station radios are located in the control room, the Morro Bay Switching Center

(about 12 miles north of the plant), the PGandE Information Center (about 9

22

23

24

25

26

miles east of the plant), the Avila Beach guard station, and the Sheriff's

Operations Center. More recently, control consoles for the plant radio have

been added in the onsite TSC and OSC, and the offsite EOF. In addition, there

are mobile units in several of the plant vehicles and numerous hand-held

walkie-talkie units.

-12-
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The Company has long employed a direct-dial telephone system which
'

2 enables any Company telephone to reach any other Company telephone. This
3 system is the principal means used by plant personnel to communicate with other

inplant locations and with offsite Company facilities, such as the corporate
5 office. Several hundred phones are located throughout the plant. The system

employs a Private Automatic Branch Exchange (PABX) at the plant, and has
7 various inplant code-calling and conference features. There is no direct

access to the PT&T system from phones off of this exchange.

All of the systems mentioned above still exist and are functional.
10

However, significant improvements have been„made in the last year in the

12

plant's communications capabilities. The first is an upgrade of the Company

direct-dial system involving the installation of a Computerized Branch Exchange

(CBX) at the plant. The CBX is a computer-based, software-controlled telephone
14

exchange which interconnects with the power plant PABX via 10 tie trunks.
15

There are approximately 160 CBX telephones; 16 are Off-Premise Local Extensions
16

(OPL) located at key General Office locations, 7 are OPL's in the EOF, and the
17

remainder are phones located at the plant in key emergency areas (control room,
18

19

20

TSC, OSC) or in the offices of k'ey individuals.

Since the CBX is interconnected with the PABX, any Company phone can

reach a CBX phone. However, the CBX phones have several special capabilities
21

not available on a normal Company phone. For example, there are 20 new
22

incoming and 20 new outgoing trunks which tie directly from the CBX to the PT&T

23
system. Ten of each go south to Avila Beach and the other half will go north

25

26

-13-
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to Baywood Park in order to provide an'independent path. In addition, there1

are 12 one-way (outgoing) trunks which go from the plant CBX via microwave to

the San Francisco General Office PBX, through which the PT&T system can be

reached by direct dialing. These 12 special trunks can be accessed only by a

limited number of high-priority CBX phones at the plant, to ensure their

availability. Thus, the new system substantially increases the ability of the

plant to communicate via the PT&T system. Other standard CBX telephone

features include call-transfer, call-waiting, conferencing, call-forwarding,

and toll restriction in various degrees. Finally, certain high-prior'ity CBX

10

12

13

phones have an executive override feature which allows the calling party to

place a call to any other CBX telephone, even if the called station is in use.

Several dedicated phone lines have been installed which link the

plant control room to key offsite locations, including the NRC (the "red" and

15

16

"blue" emergency phones), the State Office of Emergency Services, and the

County Emergency Operations Center at the Sheriff's Office. The latter has a

transfer switch to transfer it from the control room to the TSC after the

17

18

19

20

latter is activated. A dedicated line also links the control room and TSC.
e \

A second radio system has been installed for'ealth physics use,
0

i..e., communications with field-monitoring teams so that plant operations and

health physics personnel can simultaneously utilize radio communications to

21 perform their duties without interfering with each other. This is also a

22 2-frequency radio system. Three mountain-top radio sites are ut'ilized to

23 provide extended radio coverage both to the north, including Paso Robles and

25

26 1 These latter trunks will not be installed until approximately, June l.

-14-
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San Luis Obispo, and to the south, including the Santa Maria area. Short-range

radio communications coverage is provided around the Diablo Canyon site.

Control consoles for this system are located in the control room,

Technical Support Center, and Emergency Operations Facility. Mobile radio

sets will be provided to key vehicles and portable radio sets will be

10

12

15

16

17

18

19

available to health physics monitoring teams on this system. The portable

and mobile sets are expected to be available by the end of June.

A third 2-frequency radio system has been provided for plant

security. This system has essentially the same coverage capabilities as the

original operations radio system; i.e., short range coverage north to Cambria,

east to San Luis Obispo, and south to Santa Maria. This system was provided to

allow security forces to utilize radio communications in the performance of

their duties without interfering with or being interfered with by either the

operators or health physics personnel.

All communications systems .are powered by reliable AC power sources

with battery backup.

This expanded communications system provides secure, redundant and

diverse communications to all essential onsite and offsite locations during

normal and accident conditions.

20
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4. Radiolo ical Monitorin

Previously, the Company had provided for post-accident environmental

radiological monitoring using three basic mechanisms:

a. Two man monitoring teams equipped with portable radiation survey

instruments and air sampling equipment which will be dispatched

onsite and offsite to predesignated monitoring locations.

b. A network of 21 environmental radiation monitoring stations

10

12

13

15

16

17

18

19

20

21

22

maintained by the Company's Department of Engineering Research, 12 of

which are located offsite. Each station is equipped with a

thermoluminescent dosimeter (TLD) and 4 have air samplers (one

onsite, 3 offsite.)

c. Two "real-time" instruments (TASC-4's) employing NaI scintillation

detectors. These instruments are located in Baywood Park, about 8

miles north of the plant and at the Avila Beach gate, about 6 miles

South-Southeast of the plant.

All of the above methods still exist. However, the number of

environmental sampling stations has been increased to 32 (15 onsite and 17

offsite) of which 6 now include air sampling equipment (3 onsite, 3 offsite).

In addition; three environmental sampling stations have been provided to

officials of Santa Barbara County. These all include TLDs and air samplers and

are located in Santa Maria, Lompoc, and Solvang.

23

25

26

1
By "real time" is meant an instrument which enables on observer to

immediately determine the existing dose rate at a given location.
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In Revision 2 of the Plan, the conceptual design was provided for a

substantially increased environmental monitoring and offsite dose assessment

system employing a mobile environmental radiological monitoring laboratory, the

establishment of a radiological analysis laboratory at Cal Poly University in

San Luis Obispo, and the installation of several new real time radiation

monitors. This equipment will ultimately tie together in a master computer

system (the Emergency Assessment and Response System, or EARS) which can be

10

12

13

used for transmission of radiological information (real time data, dose

projections) to decision-making locations such as the control room, TSC, EOP,

and the California Office of Emergency Services in Sacramento. This system is
1

scheduled to be fully operational in August, 1981. However, certain features

will be operational prior to fuel loading. In particular:

A computer-based multichannel analyzer, equipped with a high resolution

15

16

17

19

20

21

22

23

b.

intrinsic germanium detector has been installed at Cal Poly.

This system could be used by either Company, County, State or University

personnel for making radiological analysis of environmental samples should

an emergency occur during low-power testing.

The mobile environmental monitoring van has been delivered and has

undergone the bulk of its preoperational testing. A training program in

its use is underway, and is expected to be completed in May, 1981.

Although this Mobile Lab is a Company facility, 10 members of the County

Health Department are scheduled to participate in this training, and we

have invited their representative to accompany our personnel in their

25

vehicles in an emergency.

26
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The Mobile Lab is an integral part of the emergency response

system for Diablo Canyon and is an extremely powerful environmental

radiation monitoring tool. It is equipped with a variety of special

sampling and nuclear measurement systems which allow technicians to

collect samples of air, water, milk, foodstuffs, or other media. These

samples will then be analyzed on a computerized multichannel analyzer

equipped with either an intrinsic germanium detector or a NaI

10

scintillation detector. The onboard computer can analyze such a sample in

less than two minutes. The intrinsic germanium gamma spectrometer can

also be used outside the van for in-situ soil measurements, thus greatly

12

13

15

17

18

19

20

21

22 ~

23

C ~

reducing analysis time. The Mobile Lab is equipped with a TLD reader to

obtain integrated radiation readings from environmental TLD stations. It
also carries three pressurized ionization chamber instruments (similar to

those discussed below) which may be set up and left in the field to

measure gamma dose rate; 50 TLDs which can be left in the environment; and

a variety of portable radiation monitoring equipment.

The Mobile Lab has a compressor sampling system which allows for

rapid, high sensitivity analysis of radioactive xenon and krypton. Should

the Mobile Lab encounter an area of high airborne radioactivity

background, two specially designed 2,000 pound lead shields can be purged

with bottled nitrogen and the analysis of samples can continue.

Nine additional real time environmental radiation monitors are being

provided to supplement the two TASC-4's which have already been installed.

25

26

These instruments employ pressurized ion chamber (PIC) detectors and will
read the dose rate from background up to 10 rem/hour. Two of these

instruments will be located onsite near the site boundary (one near the

-18-





northern boundary and one near the southeastern boundary). One is

installed and operational, and the other will be installed by the end of

May. The other seven are delivered and awaiting installation at various

offsite locations surrounding the plant. The Company is currently

obtaining the appropriate permits, and installation is expected to be

t 7

10

12

13

complete in June. When first installed, it will be necessary for an

observer to travel to the instrument to obtain a reading. Ultimately,

these new instruments will transmit to the central EARS computer so that

'hey can be remotely interrogated. This feature is expected to be

functional in July.
I It should be emphasized that county, as well as Company

4

personnel will have access to these instruments. County officials also

have access to the two TASC-4 instruments which were installed several

15

16

17

18

19

20

21

22

23

years ago.

In a related area, the plant has long been provided with an onsite

meteorological tower and computer which determines the real time atmospheric

dilution factors to a downwind distance of 50 km. This information, when

coupled with release data or environmental measurements, can be used to predict

downwind dose rates or to extrapolate environmental measurements from one

location to another. In addition, the Company is in the process of installing

an interim high-range plant vent monitor to supplement existing environmental

release point monitoring equipment. This instrument will be in'ervice prior

to fuel loading.

25

26

To summarize, considerable equipment exists for assessing the

environmental impact of a radioactive release which might occur during

low-power testing. This includes predictive capability using plant effluent

-19-
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monitors and meteorological data, field monitoring teams using hand-held

equipment, up to seven real time environmental radiation monitoring devices

(the two original units, the two new onsite units, and the three units in the

van), numerous environmental TLDs and air samplers, and both on- and offsite

laboratory facilities. In addition, depending upon the precise fuel loading

date, seven additional real time instruments may be available.

10

12

13
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5. Post-Accident Sam lin Ca abilit
One of the difficulties encountered at TMI was obtaining and

analyzing post-accident samples from process streams, such as the reactor

coolant system, which contained high levels of radioactivity. To avoid this

problem at Diablo Canyon, the Company is currently completing the installation

of an Interim Post-LOCA Sampling System which will enable high activity reactor

coolant and containment atmosphere samples to be collected and diluted for

laboratory analysis. This system will be operational prior to fuel loading.

The sample line for the Interim Post-LOCA Sampling System reactor

10 coolant sample connects to the existing reactor coolant sampling system

12

13

17

18

downstream from the sample heat exchanger. A sample can be drawn from the hot

leg of coolant loops 1 or 4. For boron or dissolved radionuclide analysis, a

small sample is collected in a sample chamber and diluted with demineralized

water. This operation can be performed remotely by an. operator stationed

outside of a shield wall. Small aliquots of the diluted sample can then be

drawn into a shielded sample vessel equipped with quick disconnect couplings.

This vessel is transported to the laboratory for analysis. Boron analysis will
be performed using colormetric techniques. Radionuclide analysis will be

19 performed using a multichannel analyzer. These analyses can be performed

20 within the 3 hour criteria contained in Section II.B.3 of NUREG-0737.

21 For chloride analysis, a liquid sample will be drawn from the reactor

22 coolant system in the same general manner. The chloride analysis involves a

23

24

25

potentiometric determination using a halogen-specific electrode on a pH meter.

This analysis can be performed within the 24 hour time period required by

NUREG-0737.

-21-
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The system also provides the capability to remotely 'obtain and degas

(remove dissolved gases from) a reactor coolant sample. The dissolved gases

are diluted with argon and can be sent to either a gas chromatograph (which is

an integral part of the sample system) for hydrogen analysis (and oxygen and

nitrogen if they are present), or to a sample vessel equipped with a septum.

An aliquot of the gas from the sample vessel can be withdrawn using a sy'ringe

and transferred to a standard counting vial for analysis on a multichannel
4

analyzer. Thus the system provides for the analysis of dissolved gases as

required by NUREG-0737.

Finally, a sample line from the containment atmosphere is, provided to
I

the Interim Post-LOCA Sampling System. It ties into the same equipment

described previously for analysis of dissolved gases in the reacto'r coolant.

Thus the capability exists to collect a containment air grab sample for

laboratory analysis of radionuclides, or to affect a chromatographic analysis

for hydrogen, oxygen and nitrogen, as required by NUREG-0737.

The Interim Post-LOCA Sampling System was designed to permit a

r

reactor coolant or containment atmosphere sample to be obtained within 1 hour

without exceeding the dose criteria contained in NUREG-,0737 (3 rem to whole

body, 18.75 rem to the extremities), assuming a Regulatory Guide 1.4 source

20 term. Since source term criteria in the latter are related to full power

21 fission product inventories, the system design criteria are very conservative

22 for low power testing.

23 Although the Interim Post-LOCA Sample System is intended to meet all

requirements of NUREG-0737, it should be noted that the Company is in the

25

26

process of installing a permanent system. The permanent system has several

advantages over the interim system, including additional shielding and the
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the capability to do several chemical analyses (pH, chloride) "on-line." This

new system is expected to be available in July.
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16
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18
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25

26
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6. Medical Provisions

Diablo Canyon is equipped with first aid and decontamination areas

for handling cases where traumatic injury is minor. In addition, the Company

has several local physicians and medical facilities on its panel for treatment

of industrial injuries.

8

9

10

For more serious occurrences involving radiation or radioactive

contamination, the Company has made arrangements with San Luis Ambulance

Service to transport injured personnel who may be contaminated, and with French

Hospital for treatment of such persons. The Company assisted the hospital in

modifying the morgue for use as a radiological emergency room, including the

12

13

14

provision of additional electrical outlets for emergency power and a portable
Pl

X-ray machine, purchase of a portable light source for minor surgery,

alteration of morgue table drains to divert contaminated water from the sewer

system, and installation of a filtered air exhaust system. In addition, the

16

17.

18

19

20

21

22

23

24

25

26

hospital was provided with a NuCon contaminated personnel carrier, plus

miscellaneous other monitoring equipment, radiation signs and barriers, and

anti-contamination floor coverings. Hospital procedures call for admitting a

patient into an isolated hallway for immediate observation and assessment. The

patient is then moved to the morgue for early medical attention and

decontamination as necessary. The patient can then be moved to other portions

of the hospital for more extensive care, if required.

The Company has provided extensive training and consultation to,

members of the French Hospital staff. For example, 10 members of the staff

have attended the course "Handling of Radiation Accidents by Emergency

Personnel" given by the staff of Radiation Emergency Assistance Center/Training

Site (REAC/TS) in Oak Ridge, Tennessee. Two others are scheduled to attend
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this year. Two members of the staff attended the 1980 meeting of the American

College of Nuclear Medicine entitled "Radiation in Public Health" held in

Montreal, Canada. In addition, the Company's radiological medical consultant,

Dr. Fred Mettler, conducted training sessions at French Hospital in August,

1980 in emergency room procedures and biological effects of ionizing radiation.

(Dr. Mettler also conducted a similar session for San Luis Ambulance personnel

in August, 1980). Finally, the plant's radiation protection personnel have

conducted training sessions at the hospital, and have had hospital personnel

10

tour the plant for familiarization.
D

There have been three 'drills, conducted in 1977, 1979, and August,

12

13

15

1980, involving the transport and treatment of a simulated contaminated

accident victim at French Hospital. The last drill was administered with the

assistance of Dr. Mettler, and was videotaped to permit an
interactive'ritique.

A copy of this tape was presented to French Hospital after the

drill. A fourth drill is scheduled for June 9, 1981.

A second agreement exists with St. Francis Memorial Hospital of San

17 Francisco to provide backup medical support for possibly contaminated Company

employees. St. Francis also has a well-recognized burn unit which can perform

19 long-term treatment of burn injuries. This agreement has been in effect since

20

21

22

23

1979. Four members of the staff of St. Francis have attended the REAC/TS

course entitled "Medical Planning and Care in Radiation Accidents". Six others

are scheduled for REAC/TS courses this year. Seven members are scheduled to

tour the French Hospital facilities on May 20 and tour Diablo Canyon on May 21.

A drill involving St. Francis is scheduled for this fall.

26
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7. Public Warnin S stems

Presently, public warning in the event of an emergency will be

carried out by local agencies using the traditional house-to-house contacts and

loudspeaker-equipped vehicles. Emergency public instructions will also be

broadcast via the Emergency Broadcast System (KVEC radio in San Luis Obispo).

10

12

13

The Company is also providing an early warning system consisting of

approximately 85 radio-controlled sirens located throughout the State of

California Basic Emergency Planning Zone. The conceptual design of this system

was included in Revision 2 to the Plan. The system will be owned by the

Company and maintained at Company expense, but will be under the operational

control of the Sheriff's Department. At present, the sirens have been

delivered to the site and are available for installation. The Company is

currently engaged in obtaining the necessary permits through the County and

15

16

17

California Coastal Commission, which is the limiting factor in installing the

system. If the Company is able to obtain the necessary permits in the near

future, it is possible that this system will be functional by August, 1981.

18

19

20

21

22

23

25

26
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8. Fire Protection

As with all Company power plants, Diablo Canyon was designed with

extensive onsite fire protection systems and equipment. These include fixed

automatic sprinkler and deluge systems, hose reel stations, fixed automatic CO>

flooding systems, CO hose reel stations, automatic halon systems and portable

fire extinguishers.

Selected plant personnel are organized into fire brigades to provide

10

12

13

14

15

16

17

18

19

20

21
1

22

23

25

26

for self-sufficiency in the ability to perform fire fighting activities.
J

Members of the shift crew form one brigade, and there are two other brigades

made up primarily of maintenance personnel. The plant fire brigades are

capable of fighting postulated fires within any of the plant structures.

Procedures for testing and maintaining fire protection, emergency

lighting, and communications systems are in effect. Fire brigade members are

trained,.in the use, testing, and maintenance of fire protection equipment.

Formal training sessions for fire brigade members are held monthly.
4

In at least one training session each year, a representative from the

California Department of Forestry is invited to attend and discuss the

techniques of fighting brush and grass fires. Training sessions are

supplemented by preplanned fire drills conducted on a quarterly basis. Most

recently (January, 1981) 60 Diablo Canyon fire brigade members attended a

hands-on fire suppression training program conducted by FM Chemical Company at
1

the Frank Uhler/Kern County fire training facility. Personnel were given

actual experience in fighting oil, gasoline, and simulated electrical fires in

this program.

The California Department of Forestry (CDF) is the official fire

fighting agency in the Diablo Canyon area. It is anticipated that their
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assistance would only be required in the event of a large brush fire onsite and

they are not relied upon as the primary fire fighting capability for fires

within plant structures. However, existing plant procedures direct the Site

Emergency Coordinator to request their assistance in the event of a fire which

cannot be controlled within 10 minutes by the plant fire brigades. If any

Department of Forestry personnel are called upon to assist in fighting a fire

where the potential exists for radiation exposure and/or contamination, the

Company will provide trained monitoring personnel to assure that Forestry

personnel are not unnecessar'ily exposed. Under the terms of a letter of

10 understanding dated February 13, 1979, CDF personnel have participated in

several familiarization tours of the plant and its fire protection equipment

12 and in several fire drills as summarized below.

13 DATE NUMBER OF CDF PERSONS EVENT

15

16

3/13/79

3/29/79

10/30/79

10
II

5"

Plant familiarization

Fire drill
Fire fighting training with

17

18

19

10/30/79

2/09/80 2 CDF

CDF as instructors

Plant familiarization
'lantfamiliarization

20

21

22

23

2/14/80

10/14/80

11/26/80

10 Avila Valley
Volunteers

10

20

Fire drill
Fire drill
Plant familiarization

25

26

In addition, Company personnel are conducting a radiation protection

training program for approximately 60 CDF personnel during the month of May,

1981.
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In a letter dated April 20, 1981 from the CDF to the Diablo Canyon

Plant Manager, the Company was informed that CDF was rescinding the February
I

13, 1979 letter of understanding wherein CDF had agreed to provide backup fire

4 suppression support for the plant. The principal concerns expressed involved

5 completion of radiation protection training for CDF personnel and development

6 of an internal CDF response plan. The Company responded in a letter dated

7 April 29, ~ 1981 that with the completion of the aforementioned radiation

8 protection training, all provisions of the February 13, 1979 letter of

understanding will have been satisfied. Further, it is the Company's position

10 that CDF is still required by law to provide necessary and adequate fire

support for Diablo Canyon.

In summary, we believe that the Diablo Canyon Fire Brigades provide

13 adequate primary fire suppression capability, and that CDF is responsible for

providing backup support.

17

.s/
19

20

21

22

23

24

25

26
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9. Trainin and Drills

Over the years, numerous training'essions and drills have been

conducted on various aspects of the emergency plans. A partial listing

includes:

a. Three drills have been performed involving handling of radiation

accident victims at French Hospital, and considerable training has

been provided for the hospital staff as discussed previously in

section 6.

10

b. Two general site drills were conducted in 1977 and 1979. These

drills involved a mobilization of all on-site personnel, and

notification of offsite agencies using the radio system. In both

12

13

drills, a contaminated patient was transported to French Hospital

(these were two of the three drills mentioned in a. above), and

15

16

17

18

19

20

21

22

23

2S

26

selected site personnel were evacuated from the site to the PGandE

Information Center. In the 1977 drill, two PGandE environmental

monitoring teams were dispatched into the field to practice field

monitoring techniques, and to relay simulated data back to the

control room.

In both drills the County Emergency Organization was convened at the

Board of Supervisor's Chambers in San Luis Obispo. A member of the

plant staff (Mr. Shiffer) was present to act in the capacity of

Advisor to the County Emergency Organization (this is a designated

position in the Company's emergency organization). Radio

transmissions between the plant and the Sheriff's office were

monitored and a general discussion ensued as to their significance

and appropriate courses of action. In both drills, the county
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dispatched field monitoring teams to practice this aspect of their

plans and check their communications.

The Company is a~are that the protracted licensing process has

resulted in numerous changes in personnel, as well as changes in equipment and

procedures. As a result, and in anticipation 'of receiving a low-power testing

10

license, the Company is actively engaged at the present time in extensive

training and retraining of its own personnel, both at the site and at the

corporate offices. For example, a series of training classes, walkthroughs and

simulations of various aspects of the Corporate Emergency, Response Plan have

been occurring since February, 1981. An in-house simulation with all involved

corporate organizations participating is scheduled for June, 1981. In

12

13

15

16

17

18

19

20

addition, prior to fuel loading the site emergency signal will be sounded
C

during normal working hours to again test the mobilization of all onsite

personnel.

We believe that the training and drills which will be complete by

fuel loading will assure that Company personnel can respond to any emergency

situation during fuel loading and low power testing.

The Company encourages local officials to participate in Company

conducted or Company sponsored training in areas related to emergency planning.

In addition to the training already provided and/or being provided for medical

21 and Department of Forestry personnel (see sections 6 and 8 above), some recent

22 interagency efforts include:

23 a. The current county Emergency Services Coordinator participated in a

course in basic radiation protection taught by Mr. Shiffer at the

25 site in October, 1979.

26
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b. In July, 1980, the director of the physics laboratory at Cal Poly

attended a one week course in the operation of the new multichannel

analyzer which was installed at the university.

c. In March, 1981, the County Health Officer attended the REAC/TS course

on "Medical Planning and Care in Radiation Accidents."

d. The County Administrative Officer, County Emergency Services

Coordinator, and three members of the board of supervisors went to

the Trojan plant in Oregon on April 9-10, 1981 to discuss emergency

planning provisions with officials in that area.

10 e. Ten personnel from the County Health Department are scheduled to

12

13

attend a basic radiation protection class taught by plant personnel

at the site on May 7. Then during the period from May 12-18 they are

scheduled to receive training on emergency environmental field

monitoring techniques. Finally, on May 19-20 they are scheduled to

15 receive instruction in use of the Mobile Lab.,

16

17

18

The Company is in contact with FVfA, state and local officials and

will keep them informed of upcoming programs which will be beneficial to local

non-Company officials as well as Company personnel. Upon request, the Company

19 is also willing to con'duct or arrange for special classes as might be

20 desirable.

21 A series of interagency exercises are being planned to start in June,

22 , working toward a full scale exercise of the revised Company, state and local

23 plans in August, 1981.

To repeat, we have always urged local officials to use the Company as

25 a resource in helping to fulfilltheir training requirements, and continue to

26 do so.
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10. Im lications of Low Power 0 eration on Emer enc Plannin

It is an undisputed fact that testing at power levels at or below 5%

of rated power results in the production of a core fission product inventory at

least a factor of 20 below that which would exist at equilibrium full power.

5 This fact has several implications which are relevant to emergency planning.

1. The lower fission product inventory, and correspondingly lower fission

10

12

13

14

15

16

product decay heat, provides additional time for the operators to take

corrective action to prevent gross core damage for those limiting

accidents involving loss of core cooling. Similarly, additional time is

available to alert offsite agencies and initiate offsite protective

measures such as evacuation.

For loss of coolant accidents, regardless of break size, Westinghouse

analyses indicate that sufficient time is available for operators to take

action prior to the loss of adequate core cooling, even if it is assumed

that automatic initiation of emergency core cooling is inoperable and no

operator action is taken to initiate it. We believe that it is

17 unrealistic to assume that such operator action is not taken in this time

18 frame.

19 It should also be emphasized that existing emergency procedures require

20

21

22

23

25

that site personnel immediately notify the Sheriff and recommend

evacuation of the LPZ in a LOCA situation where proper functioning of the

emergency core cooling systems is in doubt. Thus, if such an accident

were to occur during low power testing, it is likely that such action in

the LPZ would be well underway, and possibly complete, prior to the onset

of inadequate core cooling.

26
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2. The lower fission product inventory reduces the offsite radiological

consequences for an accident at low power, in comparison to a similar

accident at full power. This reduces the size of the offsite area in

which protective actions may be necessary and provides more time (due to

the lower dose rates) to complete these actions.

a ~ A relatively simple calculation using the atmospheric diffusion model

can be made to illustrate the effect of the reduced fission product

inventory on the size of the area which might be affected in the

event of a release of radioactive materials. The offsite dose at a

particular downwind location which results from a release of

radioactive materials is approximated in this model from the

equation:

D(x) = KQ[X/Q(x)]

15

16

17

19

20

21

22

23

2S

26

where: D(x) ~'offsite dose at downwind distance x

K = proportionality constant

Q ~ total curies of activity released

[X/Q(x)] atmospheric dispersion factor at downwind distance x.

Numerically this factor gets smaller as you move away

from the point of release. What this means is that as

you move away from the site the dose is reduced because

the plume is more dispersed.

As can be seen, the dose is proportional to the product of Q and

[X/Q(x)] .

The fission product inventory during low power testing is at least a

factor of 20 lower than that existing at equilibrium full power

operation. It follows, therefore, that an accident resulting in
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ma)or core damage at low power has a release potential which does not

exceed 1/20 of the release potential for the same accident at full
power. If Q in the previous equation is reduced by 20:1, it follows

that fX/Q(x)j can be increased by 20:2 without changing the offsite

dose at a given location.

A larger value of P/Q(x)g implies a location closer in to the plant.

That is, if we release less radioactivity, a given dose will occur

10

12

13

14

15

16

17

closer in to the 'plant, other things being equal. To get a feel for

how much a 20:1 reduction in release (or conversely a 20:1 increase

in tX/Q(x)) shrinks the affected area, consider Table 15.5-3 of the

pgAR, which gives the "design basis" values for I /QX(x)) for

distances ranging from 800 m to 20,000 m. For convenience, these

values are tabulated in Attachment 1 to this testimony. For

illustration, multiply the 20 km (12a4 miles) X/Q of 0.00000885 by 20

to yield 0.000177. By visual inspection of the table, it can be seen

that a X/Q of 0.000177 corresponds to a distance slightly greater
a

than 2000 m (actually 2150 m or 1.3 miles).

19

20

21

22

23

24

25

26

In short, if the activity release is cut 20:1, the downwind distance

at which a given dose would occur is reduced nearly 10:1. Thus, a 10

mile effect at full power is closer to a 1 mile effect at low power.

b. For currently analyzed accidents other than a pipe break loss of
1

coolant accident, Westinghouse performed, as part of the safety

analysis report for low power testing, a bounding analysis to
r

determine the site boundary dose during the first two hours after
s

initiation of release (assuming continuous occupancy). The results

were based upon a generic value of the atmospheric dispersion factor,
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X/Q. Application'f the Diablo Canyon "design basis" values for X/Q

contained in Table 15.5-3 of the FSAR to the dose values contained in

the safety evaluation report yields the following results:

2-Hour Continuous
Occu anc Doses

Location

Site boundary (800m)

Outer boundary of low-
population zone
(6 miles or 10000 m)

X/Q
~eec/m3

5.3x10-4

2.2x10-5

1.6 0.3

0.07 0.01

Thyroid Total Body

10 c. Reducing the analyzed off-site dose results contained in Tables

12

13

15.5-53 and 15.5-54 of the FSAR for a design basis loss of coolant

accident (full power) by a factor of 20 to conservatively reflect the

lower fission product inventory in existence during low-power testing

results in the following doses:

15 Dose rem

16 Location and Duration ~Th roid Total Bod

17 Site boundary (800m), two-hour
continuous occupancy

4.8 0.3

19

20

Outer boundary of low population zone
(6 miles or .10000 m),
30-day continuous occupancy

0.9 0. 03

21

22

23

25

26

d. The sample calculation in 2.a above illustrates that a 20:1 reduction

in release makes a marked difference in the size of the area which is

likely to be affected by the release. The results presented in 2.b

and 2.c above show that at the site boundary (800m), the doses for

all analyzed accidents are less than the exposure criteria for

members of the public contained in the August, 1978 State of

California Emergency Response Plan (which specifies 0.5 rem total
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body), or in the January 1981 proposed revision to this plan (which

specifies 0.5 to 5 rem total body or 5 to 25 rem thyroid, with the

lower values preferred). Movement from the site boundary to the edge

of the LPZ results in the doses being substantially below the

exposure criteria. Thus it is extremely unlikely that offsite

protective action would ever be required beyond the boundary of the

LPZ due to an accident at low power.

It is important to note that we are speaking of protective action

required by current emergency planning criteria. These criteria are

10 themselves very conservative in comparison to the siting criteria of

10CFR100 (25 rem total body, 300 rem thyroid).

12

13

In short, a 6 mile plume exposure emergency planning zone for Diablo

Canyon is more than adequate for low power testing.

15

16

17

18

19

20

21

22

23

2S

26
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ll. Evacuation

The San Luis Obispo County Emergency Plans prepared in 1976 discuss

the subject of evacuation of the Low Population Zone (LPZ) surrounding the

site, as well as neighboring unincorporated areas outside the LPZ, including

Los Osos, Avila Beach and Edna Valley. For Diablo Canyon, the LPZ has a 6 mile

radius and contains approximately 65 permanent residents. Montana de Oro State

Park is located in the northern portion of the LPZ. The park may have as many

as 1500 visitors on a summer weekend, with an average summer weekend population

of approximately 400.

10 Under the terms of the county plans, the San Luis Obispo County

Sheriff has the lead role in coordinating and conducting an evacuation of the

12 LPZ. In conjunction with state park personnel they will conduct an evacuation

13 of Montana de Oro State Park, and can also obtain assistance from other law

enforcement personnel as required under existing mutual aid agreements.

15

16

We talk to members of the Sheriff's office routinely, and they

confirm what we intuitively believe — that handling an evacuation of the LPZ

17

1B

would be a relatively simple task in comparison to others which they often face

in the course of their law enforcement duties. As mentioned above, Diablo

19

20

21

Canyon is surrounded by a 6 mile LPZ containing some 65 residents. Most of

these are. clustered near the edge of the LPZ in the See Canyon area east of the

site. The only potentially large group of people in the LPZ is found in

22 ~ Montana de Oro State Park. But even here, there are factors which reduce the

23

24

25

26

magnitude of the emergency planning problem. First, during nice weather when

the park population might be high, the wind invariably blows away from the

park. Winds toward the park are more associated with impending storms, and

park population during such times is likely to be low. Second, since park
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1 visitors are transients, evacuees from the park would generally be able to

2 provide their own transportation and shelter, thereby lessening the burden on

3 the county officials.

An important feature of the existing county plan is that the sheriff

5 has been given the authority to order an evacuation of the LPZ based upon a

6 recommendation of the Plant Emergency Coordinator, and prior to the time that

7 the County Emergency Organization is convened. Further, existing plant

8 procedures require that such a recommendation be made to the sheriff by

9 appropriate Diablo Canyon personnel in any LOCA situation where the proper

functioning of the emergency core cooling systems at the plant is in doubt, or

there is evidence of inadequate core cooling. This anticipatory feature in the

12 plans provides a high degree of assurance that an evacuation of the LPZ will
either be complete or well underway prior to the time that such an accident

would proceed to the point of a major environmental release.

15

16

17

18

19

20

21

22

23

25

26
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CONCLUSIONS

In the preceding sections we have discussed numerous features of the

emergency plans, which will be in effect at the time of fuel 1'oading and low

power testing. The major conclusions reached are summarized below.

1. Provisions have been made to organize onsite and offsite Company personnel

into an effective emergency organization.

10

12

13

14

15

16

17

18

19

20

21

22

23

2. Onsite and offsite emergency facilities have been provided and equipped to

allow effective transfer of information to enhance emergency management
PI

and decision making.

3. A comprehensive emergency communications system, using redundant radio and

telephone equipment, has been provided to assure that adequate

communications wi11 exist throughout any emergency.

4. Significant radiological. monitoring capability exists, including

monitoring teams, real time environmental instruments, environmental TLDs

and air samplers, a Mobile Lab, and onsite and offsite analytical

laboratories. In addition, the plant is equipped with effluent monitors

and meteorological equipment to provide predictive dose assessment

capability. II

5. The ability exists to obtain and analyze high activity samples from the

containment and reactor coolant system to assist the emergency assessment

process.

6. Provisions have been established for the transport and treatment of

contaminated personnel who require medical treatment.

25

26

7. The plant is provided with extensive fire suppression equipment and

trained Fire Brigade personnel.
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In addition, we have shown that in low power testing, even the most

severe postulated accidents should not require that protective actions be taken

beyond the LPZ. The low population density and the time available provide

reasonable assurance that effective action can be taken in this area.

In summary, extensive emergency plans and provisions have been

provided for Diablo Canyon. In our opinion, these plans and,provisions meet

applicable NRC requirements for fuel loading and low power testing, and provide

reasonable assurance that public health and safety will be protected from any

10

emergency which could occur during this program.

12

13

15
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ATTACHMENT 1

Distance m
X/Q (sec/m )

0-8 hr. eriod

Desi Basis Values FSAR Table 1 .5-3
Design Basis X/Q
Multi lied b 20

Equivalent
Design Basis

800
1200
2000
4000
7000

10000
20000

0.000529
0.00034
0.000187
0.0000778
0.0000359
0.000022
0.00000885

0.0105
0.0068
0.00374
0.00156
0.000718
0.00044
0.000177

<800m
<800m
<800m
<800m
<800m

960m
2150m

*This is the new, closer in, distance which corresponds to the 20 times larger
value of X/Q.
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PROFESSIONAL QUALIFICATIONS OF

JAMES D. SHIFFER
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My name is James D. Shiffer. I am the Manager of

Nuclear Plant Operations with Pacific Gas and Electric
Company. I am a Registered Professional Engineer in
Mechanical and Nuclear Engineering in the State of
California.

My educational background is as follows:

Stanford University — BS in Chemical Engineering, 1960

Stanford University — MS in Nuclear Engineering, 1961

I joined PGandE in 1961 after working in the

summers of 1959 and 1960 at the Vallecitos Boiling Water

Reactor and Central Chemical Laboratory. From September,

1961 to April, 1962, I engaged in Humboldt Bay Unit No. 3

startup preparation. From April, 1962 to July, 1969, I was

involved in various assignments in power plant nuclear

engineering, chemical engineering, and other technical

operations at Humboldt Bay. I participated in prestartup
activities including preparation of training material,
initial loading and low-level testing procedures and power

testing procedures. I also conducted training of operating

personnel for AEC license examinations and received an AEC

Senior Operator's License. I participated in preoperational

testing of equipment and systems, directed initial loading
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20
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and testing programs as shift nuclear engineer, directed the

preparation of all reactor, refueling procedures subsequent,

to initial fueling and directed the performance of this work

on shift. Ny responsibilities included the theoretical
analyses of reactor core nuclear and thermal-hydraulic

performance, plus evaluation of the performance of plant
safeguard and other auxiliary equipment. I provided

technical advice and guidance for the chemical and radiation
protection engineers and participated in the establishment

and implementation of the chemical, radiochemical, and

radiation protection programs at the plant.
From July, 1969 to July, 1970, I was engaged at

Humboldt. Bay and at the Company's General Office in Diablo

Canyon startup preparation. This included a seven-month

assignment, in Rochester, New York, during startup and

initial testing of the R. E. Ginna PWR Plant. The

assignment to Ginna was for a period of seven months from

July, 1969, to February, 1970. While there, I participated
in the preparation and review of procedures and programs for
initial loading, low-level physics testing, power operation

testing, and radiochemical control, and participated in
initial loading, low-level physics testing, and power

operation testing programs.

From July, 1970 to August, 1971, I was engaged in
Diablo Canyon startup preparation on the Diablo Canyon Task

Force. From August, 1971 to October, 1978, I was assigned





1 to Diablo Canyon as a Power Plant Engineer, and from

2 November, 1978 to February, 1980, I was assigned to Diablo

3 Canyon as Technical Assistant to the Plant Superintendent.

At Diablo Canyon, I participated in the

preparation and review of licensing material for Units 1 and

2 including the PSAR, FSAR and Technical Specifications. I
7 supervised a staff of engineers (including persons

8 experienced in nuclear engineering, instrumentation,

10

radiation protection, and chemical engineering) engaged in
the preparation of equipment operating and testing
procedures, emergency plans, administrative procedures, and

equipment specifications and related materials required

13 prior to the startup of the plant.

15

In February, 1980, I was appointed Manager of
Nuclear Plant Operations reporting to the Vice President,

16 Nuclear Power Generation, and I am responsible for
17 supervision of all operationally related activities.
18

19 courses:

I have completed the following formal training

20

23

24

25

Stanford University Nuclear Engineering Curriculum as
required by AEC Scholarship Program.

Digital Computer Applications for Nuclear Reactor
Calculations, UCLA Extension.

Diablo Canyon Design Lecture Series - Series of lectures
given by designers of Diablo Canyon systems and equipment,
Westinghouse APD.

In-Place Filter Testing Workshop, Harvard School of Public
Health.///





Refresher Training in Radiological Engineering, General
Electric Vallecitos Nuclear Center.

Short Course in Reactor Noise Analysis, University of
Tennessee.

Simulator Training - Westinghouse Nuclear Training Center,
Zion, Illinois. Option III (three-week course) and OptionII (one-week course).

Metallurgy for Non-Metallurgists, one week course given by
Center for Professional Advancement.
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PROFESSIONAL QUALIFICATIONS OF

STEVEN M. SKIDMORE
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My name is Steven M. Skidmore. I am a Registered

Professional Engineer in Nuclear Engineering in the State of
California.

My educational background is as follows:

Oregon State University - BS in Physics, 1962

Stanford University — MS in Nuclear Engineering, 1969

From June, 1962 to March, 1965, I was employed by

General Electric Company, Hanford Atomic Products

Operations, as an engineer in pile physics and from March to

September 1967, I was employed by General Electric Company

Nuclear Energy Division as a Nuclear Safety Engineer.
I

During this time, I advised the BWR fuel manufacturing

facility .and plutonium production laboratory on their
critical mass safeguards program.

From September, 1967 to December, 1971, I was

enrolled as a graduate student at Stanford University and

concurrently employed as a research assistant in the PGandE

Department of Mechanical Engineering.

From June, 1972 to June, 1978, I was employed by

PGandE as an engineer in the Special Projects Group of the

Mechanical and Nuclear Engineering Department. My

activities were in the areas of, reactor physics computer
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programs for Diablo Canyon fuel cycle calculations and fuel

cost estimates for Diablo Canyon.

From June, 1978 to March, 1980, I served as an

engineer in. the Safety and Licensing Analyses group of the

Mechanical and Nuclear Engineering Department. My

activities involved coordinating development of PGandE's

Corporate Emergency Response Plan, acting as PGandE's

representative to the Westinghouse Owners Group, and a

continuation of duties above.

From March to May, 1980, I was the assistant to

the Nuclear Projects Engineer in the Nuclear Projects

Department and from May, 1980 to May, 1981, I held the

position of Technical Assistant to the Vice President,

Nuclear Power Generation. In this position, my activities
involved responsibility for development of the Corporate

Emergency Response Plan, responsibility for development, of

the Nuclear Power Generation Department manual, Corporate

Nuclear Power Training and Professional Development, Public

Relations Technical Support, Management Audit Action Plan

(Nuclear), Corporate Strategic Planning (Nuclear), Shielding

Analysis, Nuclear Power Generation Budget Development, and I

was a representative to the Westinghouse Owners Group.

In May of 1981, I was appointed Supervising

Personnel and Environmental Safety Engineer.

///
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I have completed the following formal training
courses:

3 Westinghouse PWR Information Course.

Exxon Nuclear Fuel Management Training Course.
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PROFESSIONAL QUALIFICATIONS OF

WILLIAMB. KAEFER

My name is William B. Kaefer. I am a Registered

Professional Engineer in Mechanical Engineering in the State

of California.
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My educational background is as follows:

Purdue University — BS in Mechanical Engineering, 1966

From July, 1966 to December, 1970, I was on active

duty in the U.S. Navy. I was commissioned from Officer

Candidate School as line officer and served in various

shipboard assignments in submarine service. During this

time, I received operator training on the Navy S5G prototype

reactor (GE-PWR) at the Naval Reactor Facility, Idaho

Falls, Idaho and gualified as Engineering Watch Officer.

Also, I was assigned to the engineering department of New

Nuclear Submarine Construction (W-PWR) at the Mare'sland

Naval Shipyard. I gained experienced in primary .and

secondary systems construction, testing, and initial core

loading.

From January to August, 1971, I was employed by

PGandE with various training assignments at the Humboldt Bay

Power Plant. I participated in the 1971 refueling outage as

a shift nuclear engineer. I also participated in *the

startup preparations for Diablo Canyon as a member of the



l"

f'[



10

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

Diablo Canyon Task Force. In August, 1971, I was assigned

to Diablo Canyon as a Power Production Engineer. This

included an assignment to the Point Beach Power Plant for
one month during October, 1971 to observe power operation of
Unit 1, review physics testing procedures, and assist in
startup preparations for Unit 2.

In March, 1979, I was appointed Senior Power

Production Engineer, and in April, 1980, I was appointed

Technical Assistant to the Plant Manager. At the Diablo

Canyon Power Plant, I participated in the preparation and

review of licensing material for Units 1 and 2 including the

FSAR, the equipment description and operating manual, test
procedures, and the administrative procedures and

operational guality assurance manual. I participated in the

preparation of PGandE's Apprentice Control Technician

training program and in the startup test program. I was

responsible for SNM accountability as special Nuclear
0

Material Custodian and for supervising nuclear engineers,

routine plant scheduling, and the surveillance test program.

I have completed the following formal training
courses:

Six-months officer course of Navy Nuclear Power School, Mare
Island Naval Shipyard, Vallejo, California.
Six-months operational reactor training at NRF, Idaho Falls,
Idaho.

Simulator Training at the Westinghouse Nuclear Training
Center, Zion, Illinois, Option III (three-week course) and
Option II (one-week course).





PROFESSIONAL QUALIFICATIONS OF

ROBERT PATTERSON
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My name is Robert Patterson.

My educational background is as follows:

Cooper Union School of Engineering — BME in Mechanical

Engineering, 1953

From June to September, 1953, I worked at PGandE,

being given general indroctrination and training in power

plant engineering.

From'eptember., 1953 to September, 1955, I served

in the U.S. Army, assigned to the Ballistic Research

Laboratory at the Aberdeen Proving Ground.

From October, 1955 to July, 1959, I had various

assignments at PGandE involving power plant engineering and

technical operations. I was involved in one conventional

power plant startup.
From July, 1959 to May, 1961, I was a staff

engineer with assignments in the nuclear power field at

Vallecitos and Dresden. At Vallecitos, I observed various

phases of plant operation including the initial startup of
the AVBNR. My Dresden experience included the initial
loading and low-level testing and the half-power to

full-power testing.





From May, 1961 to April, 1962, I was engaged in
Humboldt Bay Unit 3 startup preparation and from April, 1962

to November, 1964, I had various assignments in power plant
4 nuclear engineering and other technical operations at

Humboldt Bay.

7

10

12

16

At Humboldt Bay, I participated in prestartup

activities including preparation of training material,

initial loading and low-level testing procedures. I
conducted training of operating personnel for the AEC

license exam and received an AEC Senior Operator's License.

I participated in preoperational testing of equipment and

systems, directed initial loading and testing programs as a

shift nuclear engineer, directed the preparation of reactor

refueling procedures subsequent to initial fueling, and

directed the performance of this work on shift. I was

responsible for the theoretical analyses of reactor core

20

23
I

24

nuclear and thermal-hydraulic performance, plus evaluation

of the performance of plant safeguard and other auxiliary
equipment.

From November, 1964 to January, 1968, I was

assigned to the Potrero Power Plant for the startup of a

220 MWe conventional unit. I also had various assignments

in power plant engineering and other technical operations at
H

'otrero,and was reassigned to Humboldt Bay during refueling

outages to participate as shift nuclear engineer.
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From January, 1968 to January, 1969, I was given a

special assignment involving preparation of the Company

power plant operators training program and the related
manual. From January, 1969 to July, 1970, I was assigned to
the Company's General Office engaged in Diablo Canyon

license preparation. This included a six-month assignment

to the R. E. Ginna PWR Plant, where I conducted a training
program for operators taking the AEC operator license

examination. I par'ticipated in the preoperational testing
program and review of test results for acceptance of
systems. I also participated in initial loading, low-level

physics and power operation testing programs.

From July, 1970 to August, 1971, I was engaged at,

Humboldt Bay, in Diablo Canyon startup preparation, and on

the Diablo Canyon Task Force, and in August, 1971, I was

assigned to Diablo Canyon as Supervisor of Operations. In

April, 1980, I was appointed Plant Superintendent. At
Diablo Canyon, I have participated in the preparation and

review of licensing material for Units 1 and 2 including the

PSAR, FSAR, and Technical Specifications. I also supervised

the operating staff in the preparation of equipment

operating procedures and related material prior to the

startup of the plant.
I have completed the following formal training

courses:
26
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Introduction to Nuclear Physics — University of Cal'ifornia
Extension

3
Nuclear Reactor Engineering — University of California
Extension,

Radiological Health — USPHS and California Health Department

Neutron Physics - University of California Extension

Nuclear Radiation Detection - University of California
Extension

10

12

13
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Radiation Biology — University of California Extension

Reactor Survey Course — General Electric APED (sections on
instrumentation, core design, and operation).
Diablo Canyon Design Lecture Series — Series of lectures
given by designers of Diablo Canyon systems and equipment,
Westinghouse.

Simulator Training — Westinghouse Nuclear Training Center,
Zion, Illinois. Option III (three week course) and OptionII (one week course).
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