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Fort Calhoun
1. SOMMARY AND RECOMMENDATIONS

The Fort Calnoun Emergency Response Facility design package
did not contain a sufficient amount of information %0 make an
evaluation ot the IRF's. The following areas concerning the TSC,
20F, and OSC must be addressed in more detail:

The design package does not address the functions of the
=C

T™e licensee must provide more details regarding the
distribution of office space in the TSC.

A detailed locaticmal diagram is needed which identifies
personnel work stations and equipment at each station.

The size of the TSC is not adequately addressed.
The radiclogical habitability of the TSC must be addressed.

Supplies of protective clothing, respiratory equipment,
ets., located in the TSC must be addressed.

The licensee needs tc provide additicnal informaticn to
evaluate how long it takes for the TSC t©o become fully
functional.

The licensee failed to provide a description of the records
available in the TSC and of the procedures established =o
insure the records are current and complete.

No informacicn was provided on the control roam and the
ocperaticnal support center.

Not enough detail was provided on the locatiocn of the ZOF to
determine whether the locaticn facilitates carrying out the
funcrions specified for the ICF.

The availablility of protective clothing, respiratery
equipment and potassium iodide for the IF was not
addressed.

Mcre information must be provided on records availability
and management.

The Cmaha Pwblic Power District propeses a data system in
addition to the plant process data system that will be used -0
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Fort Calhoun

support the Emergency Radiation Facility functions. The computer
system will acguire data from meteorclogical, safety, non-safety
ana off-site sensors. This computer system will support three
sets cf ERF displays, located in the Control Room, Techincal
Support Center (TSC), and Emergency Operaticns Facility (EOF).
Although the basic design of the systam is good, the submitted
design description £for this ERF data system lacks information
necessary to complete an analysis of the system. Areas lacking
information are as follows:

The DAS system .s to bDe purchased as a turnkey system from
cne vencdor. The DAS system would include a computer system
and associated system hardware, operating software,
training, documentaticn, and installaticn. This methoé can
yield satisfactory results if the vendor is a reputable,
reliable one and that a comprehensive design document is
prepared and strictly achered to.

The licensee states that the system will have an cperaticnal
availapilicy goal of at least 99%. However, specific
details describing how this goal is to be met are not
included.

Figure Cne in the proposal shows IRF displays present in the
Contrcl Room, TSC and TOF. No detailed description of
display type or number is given. Also missing is a
description of ne.essary hard copy units.

The licensee has stated that currently available sensors of
types A,38,C,D, and E as specified by Reg. Guide 1.97 will be
implemented. The licencee is wnable to commit itself to
meeting all requirements of Guide 1.97 by the 198 refueling
outage (Nov. 82 - Feb. 83). Existing instrumentaticn will be
connected to the DAS system. If necessary, nevw
instrumentation will be added to meet 1.37 requirements.

Secticn 9.1 describes an implementation plan for the ERF
System and <the plant process computer. The ERF system will
be designed to display both plant and ERF data. During
installaticn, the ERF system will be dJdedicated to ZRF
processing. The plant system processing will be gradually
added to the ERF system. Whereas this provides a backup
system for the plant process system, it does not provide a
backup for the ERF system. Also, care should be taken such
that the additicn of plant data processing ©o the ERF data
system dJoes not degrade the response performance of the ERF

system.
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Fort Calhoun

No reference of 2 nuclear data link is made.

No descripticn of the commmnication protocols is supplied.

The TSC will be equipped with fire prctection facilities,
byt the location of the ERP data system is not known. It is
not possible to comclude that the DAS would be
satisfactorily protected.

Figure Twe, showing a conceptual drawing of the proposed
computer sSystem, is referenced but not included in the
report.

Figure Two is to show two opticns for integrating the ERF
system with the SPDS and providing seismic backup for the
SFDS, but is nct included in the report.

A hierarchy ot displays is proposed. The hierarchy consists
of a top level display which will show the overall critirzl
safety functicn status of the plant. The next level will
show the ‘ndividual functicn status and the third level will
show subfunction diagnostics. No other detailed description
of display formats is given.



Fort Calhoun

2. TECHNTCAL SUPFORT COENTER

2.1 Integration with Overall Plaaning Subject not addressed.

1. The design of the Technical Support Center
(TSC) addresses the following goals:

a. Provides plant management and
technical support to plant operatiocns
personnel uring emergency
conditicns;

D. Relieves the reactor operators of
peripheral duties and communications
not directly related to reactor
system manipulaticns;

C. Prevents congestion in the control
roam; and

d. Performs IOF functions for the Alert
Emergency class and for the Site Area
Emergency class and General Emergency
class until the EOF is functicnal.

2. The TSC shall be the amergency cperaticns
work area for designated technical,
engineering, and senior licensee plant
management personnel; any other
licensee—designated personnel required o
provide the needed technical support; and
a small staff of NFC personnel.

3. The TSC shall have facilities to support
the plant management and ‘*echnical
personnel wno will be assignea there
during an emergency and will be the
primary onsite communications center for
the plant during the emergency. TSC
personnel shall use the TSC data system %o
analyze the plant steady-state and dynamic
tohavior prior o and throughout the
course of an accident. The results of this
analysis will be usad to provide cuidance
to the control room cperating personnel in
“he management of abncrmal conditiors and
.1 accident mitication. TSC personnel will
also use the envirommental and

Page 2-1
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2.3 Size

Fort Calhoun

Does the route between the control
toom and the ISC have a radiological
monitor or are there provisions for
detemining exposure rates
periodically?

Facilitate face to face interaction
with contreol roam persomnel.

Are there additional means (e.g.,
closed circuit TV) between the TSC
and the control roam %o facilitate
visual as well as aud; tory
commmnication?

What are the factors that impede
face~-to-face interaction?

Afford access to any control room
information not available in TSC data
systanm.

How can data not available in the TSC
data system be provicded to the TSC?

1. The TSC shall provice:

3.

Working space, without crowding, for
the perscnnel assigned to the TSC at
the maximum level of occupancy
(minimum size of working space
provided shall be approximately 735 sq
£t/person) .

How much space
work station?

i5 assigned to each

Is an cperaticnal sequence diagram
provided that describes the
interaction among operators, —work
stations and items of equipment?

COMMENT

Subject not addressed.

Subject not acddressed.

Swpject not addressed.

Subject not addressed.

Inadequate inforomation.
The licensee states that
there is office space for
25 persens. Ne details
regarding the distribution
of this space are jiven.

Subject not acddressed.



Port Calhoun

Is a locaticnal diagram provided that
shows where rersonnel work staticns
and items of equipment will be
placed? Is the scale of the diagram
provided?

Is each work station equipped for its
function?

Are personnel grouped by function?
Does each work station have
sufficient space to carry out its
assigned function?

Explain how the location of
faciliti and aguipment is
consistent with the patterns of
interperscnal interaction and machine
utilizations that will take place.

Wwho needs access o which machines?

what is the flow of informaticn
Detween perscns and groups?

Are personnel performing related
tasks located adiacent o cone
another?

Describe the organization of the work
stations. Are they organized
according to Figure 2.17?

Cescribe how the workspaces are
designed to contrel traffic and noise
(mechanical and conversaticnal) .

Space for TSC data system equipment
needed to transmit data to other
locaticns.

Where is the data displayed?

Show how layouts of displays are

coordinated with working space
layouts.

Page 2-4
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How much space is available for
working with maps, diagram::,
drawings, etc?

Where are the maps,
drawings, etc. located?

Is there a description of the
characteristics of the machines in
the TSC that provides a basis for
detemmining their compatibility with
anthropometric quidelines (e.g. Van
Cott & Xinkade, Human Engineering
Guice to Equipment Design)?

Are the characteristics of the data
display devices compatible ith
anthropometric guidelines?

diagranms,

Sutficient space to repair, maintain,
and service equipment, displays, and
instrumentation.

How much space is provided to allow
access to backpanels for repair?

What spare wocdules are available?

mnhindered access ©o
commmnications equipmen: Dby all TSC
personnel whe need communicaticons
capabilities to perform  their
functicns.

Space fcr

Is there a description of the
of the telephcnes in the TSC?

layout

HBow much space
sacn ‘telephone?

is provicded for
(cne sg. ft.

minimum)
Sow can a ringing telephone be
easily icentifi (l.2., do

telephcnes light up when ringing)?

Page 2-3

Subject not addressed.

Subject not addressed.



Fort Calhoun

e. Space for stcrage of and/or access to
plant records and historical data.

How much work space is dedicated to
this task?

£. A separate room, adequate for at
least three persons, to be used for
private NRC consultations.

Are three of the five MNRC work
stations afforded sufficient privacy
for Teetings and telephcne
conversations?

Does this roam have a speaker
telechone?

What size is this roam? (200 sg. ft.
minimum)

2 me_sc werking space shall be sized for a

minimum of 25 persens, including 20
persons designatad by the licensee and
£ive NRC perscnnel.

How many pecple are assigned to the TSC by
the emergency plan, including five MRC
personnel?

Is the work space adequate for these
pecple to perform their functions?
Structure

The TSC complex must be able to withstand
reasonably expected adverse conditions.

Can the TSC be operable during a 100-year
£flood?

Can the TSC withstand a  100-year
windstorm?

Is the TSC accessible during floods and
storms?

Page 2-6

QOMMENT

Subject not addressed.

Subject nct addressed.

Subject nct addressed.

16 including 5 NRC persconnel
in addition, there are 19

augmenting TSC personnel.

Subject not addressed.

Acdequate

Adequate

Acdequate

Acdecuate

response.

response.

response.

response.
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l.

2.

Fort Calhoun

Habitability

The TSC shall have the same radioclogical
habitability as the control room.

Which accidents were analyzed to determine
what radiation doses would be received i
the TSC during the most severe accidents?

What are the whcle body radiation doses
during plume passage (less than or egual
to 5 rem)?

The TSC ventilation system shall be
functiomally comparable to the control
room system (i.e., high efficiency
particulate air and charcoal filter).
Automatic isolation is not required.

Brietly describe the HVAC system
filtraticn system.

Is the decontamination capability (D.F.)
of the TSC system different from the
control roam system? Briefly describe the
difference.

Is the BVAC system controlled to isolate
the intake?

At wnat airborne activity level does
isolation occur?

How is the level determined?

Where are the sensors located?

Page 2-7

Not specified.

Subject not addressed.

Subject not acddressed.

The TSC will be kept at
positive pressure and build
ing air will be passed
through a pre filter, HEPA
filter and charcoal filter.

Subject not addressed.

Jes

Subject not addressed.

Subject not addressed.

Subject not addressed.



Fort Calhoun

3. Radiation monitoring systems shall be

either pemmanently installed or shall be
dedicatad portable-type instruments (e.g.,
dose rate and airborne radiation
detectors). Detectors shall be able to
detect radiciodine as low as 1E-7
microcuries/cc. The licensee shall provide
the TSC with installed radiation monitors

or dedicated portable monitoring
quipment.
Are cedicated dJdose-rate instruments,

survey meters, and airborne radicactivity
monitoring instruments assigned to the
=

Which instruments will be used?

Sow many of each?

Where are they located?

How was the tType, number and placement of
monitering instruments determined?

What are the ranges of these instruments?
Do the instrument ranges cover the values
expected if the TSC's HVAC decontaminatiocn
cavability fails during a DBA?

Who is assigned to monitor the TSC
habitability?

What are
person?

the qualifications of this

If ther: 3 no one assigned, are <there
fixed instruments eguipped with audible
and visual alamms?

Page 2-8

QOMMENT

The TSC will be provided
with an area monitor and a
Particulate, Iodine and
Noble Gas Monitor.

Yes

Ares Monitoring-a Victcreen
Model 808D, and an tberline
Model SA-6 ccmbined parti
culate, iodine and ncbele
gas sampler which draws a
sample from the HVAC duct
(inlet side).

The Victoreen detects camma
radiation above SCKEV.
Sucject not addrassed.

WA

WA



Fort Calhoun
COMMENT

At what radiation levels will these Subject not addressed.
instruments alam?

Does the system provide a warning of the Subject not addressed.
precautionary radiation levels in a timely

manner to allow ti;e TSC personnel to take

protective actions?

Are unattended instruments in continuous Subject not addressed.
operation?

How is iodine monitored? By the Iodine Subsystem in
the Eberline SA-6.

Is the detectibility for airborne I-i3l as Subject not addressed.

low as 1E-~7 microcuries/cc?

What is the reliability of the Subject not addressed.
continuously-cperating instruments, i.e.,

is there Dback-up power for the

instruments? Do the instruments meet the

manufacturers specificaticns for

availability and accuracy? How often are

the instruments calibrated?

Surplies of prctective clothing, Subject not addressed.
respiratory equipment and potassium iodicde

shall be readily available to all TSC

perscnnel.

If this is not the case, how many Subject not addressed.
incividuals can be supplied?

Are reserves of this equipment available Subject not addressed.
in the TSC or some other nearby location?

Where? Subject not addressed.
Are instructicns for use of KI available? Subject not addressed.
Bow is the need for such supplies Subject not addressed.
determined, i.e., when will personnel don

respiratory equipment?

Is the protecticon facter for respritory Subject not addressed.
equipment equivalent to a full face mask?

Page 2-9



2.6 Staffing (NUREG-06% and PNL TSC/ECF
Staffing Study)

1. The TSC shall:

a. Be fully functiocnal within 30 minutes
of activation.

How long does it take TSC equipment
to become fully functional?

Consist of sufficient technical
personnel needed to support the
contrel room includine individuals
who can handle situations involving
cperations, mal
administration, security,

and commnicaticns (Figure 2.1 is an
example only) .

Has the licensee identified the tasks
that may need to be performed and
specified the characteristics (e.g.
skills, experience and training) of
the persons needed to accomplish
these tasks?

2. Allocaticn of tasks to personnel should be

valicated by an analysis of error likely
situations, especially those situations
that might exceed the human operator's
capability in the areas of perception,
memory, information integration and
manipulation of controls.

What is the total number of personnel
assignad to the TSC?

Are there adequate numbers of personnel

assigned to the TSC to carry out its
function?

Page 2-10

Insutficient information.
Comnmmnicaticns is stated as
being fully functicnal with
in 30 minutes.

Adecuate response.

Tasks are identified in the
Fort Calhoun Station Emer
gency Plan.

Sutject not addressed.

11 supervisory, 19
augmenting.

Tes







2.

-
/

l.
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Canmunicaticns

If  existing licensee communications

vems are to be used to meet TSC
emergency reguirements the licensee must
demonstrate the system's ability to handle
added TSC requirements under emergency
conditions.

TSC telephone access to commercial
comxn-carrier services must bypass any
onsite or local offsite switching
facilities that may be susceptable to lcss
of power during emergencies.

HSow many switchboard independent
commercial telephcne lines to the plant
are available for use by the TSC during
amergencies?

TSC voice commnications must consist of a
reliable primary and backup system and
include:

a. Botline telephone in the NRC
consultation roam on the ENS to the
NRC Cperations Center.

What is the backup system for
commnications to the NRC?

5. Dedicated telephone in NRC office
space on the NRC Health Physics
Network.

What is the Dbackup system for
communications to the NRC?

C. Dedicated telephones to the control
room, OSC, and ECF.

Do these telephones provice
non-interruptable service between the
TSC, ECF or control roam?

d. Dial telephones that provide access
to cnsite and offsite locations.

Suwbject not addressed.

Adequate response.

Adequate respon<.

Adequate response.
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Fort Calhoun

Administrative Supervisor with

Corporate 3Q

Backup communications
Security force

ECF

Rad/Chem Supervisor with

Radio to HP technicians
HP control point

csC

Qhemical laboratory
EOF

State/local goverrments
HPN

Engineering Superviscr with

Corporate 3Q

Control Room

csC

ECF

Vencors

NRC

Radio to corrective action teams

2.8 Instrumentaticn, Data System Zguioment,
and Power Supplies

These methodologies are addressed in
Sections 6, 7, 8 and 9.

2.9 Technical Data and Data System

These methodclogies are addressed in
sections 6, 7, 8 and 9.

Page 2-14



2.10 Records Availability and Management

1. The TSC personnel shall have ready access

to Jp-to-date records, oOperatiomal
specifications, and procedures that
include out are not limited to:

a. Plant metecrclogical data,

b. SPD systems,

C. Plant technical specificaticns,

d. Plant cperating procedures,

e. Dmergency operating procedures,

£. Final Safety Analysis Report,

g. Plant cperating records,

n. Plant operaticns reactcr safety
-ommittee records and reports,

i. Records needed to perform the
functions of the EOF when it is not
cperaticnal, and

j. Up-to-date, as-tuilt drawings,
schematics, and diagrams showing
conditions of plant structures and
systems down to the component level,
as well as in-plant locations of
these systems.

. Checklists, guides, worksheets and
other job performance aids.

2. The licensee shall have all of the above

recorée in the TSC in current form when
the facility is fully activated.

What procedures have Deen established <o
Jpdate these records as necessary o
ensure that they are current and complete?

Describe the method of storage and
presentation of the TSC records which
ensures their availability and ecase of
access under emergency conditions.

Page 2-1S

Not specified.

Insufficient information.
Records are retrievable
either via a computer
system or manually. Zase

of access in the TSC is not
directly discussed.




Fort Calhoun

3.0 CONTRCL ROCM

3.1 Integration with Overall Planning

l. e design of the control ream (CR)
addresses the following goals during
normal cperation:

a. e control rcam is the onsite
locaticn from which the nuclear power
plant is operated. It contains the
instrumentation, contrels, and
displays for:

nuclear systems,

reactor coclant systems,
steam systeams,

electrical systems,

afety systems, and
accident menitoring systems.

b. The control room is staffed during
normal cperations by a minimum of:

a shift supervisor who is a senior
licensed resactor operator and
whose duty station may be in the
immediate vicinity outside of
the control room itself;

a shi.% foreman who is a senior
lien 2d reactor operator and
whose duty station is in the
control roam;

control room operators, =)
licensed reactor cperators,
whose duty stations are in the
control roam;

auxiliary cperaters, ftwo reactor

operators, whose duty
assignments are se’ oy the shift
supervisor.

Page 3-1
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Fort CQalhoun

3.3 Coomnications

1. ™Me following onsite and offsite
commmnication links for continuous
information exchange must De available.

commercial telerhone
dedicated telephone
radio

plant intercom

Are these communication systems described?

2. T™e shift supervisor, shift foreman, and
technical advisor or their designates must
be immediately notified of an abnormal
conaition. .ndicate expected average and
maximum netification times.

3. After the TSC is cperaticnal, the control
room staff must verify that =C
cormnication links with emergency teams
are established and functicnal.

4. Verification must be made that information
going %o ERF's is correc:.

3.4 IRF Phase

After tne TSC is operaticnal, does the
Control Room staff relingquish the
following functicns:

managing plant cpecations, and
peripheral duties and commmnications not

directly related to reactor system
manipulations.
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CONTROL ROOM ORGANIZATION

—

| SHIFT SUPERVISOR

l
| (SENIOR LICENSED |
_REACTOR OPERATOR |

TECHNICAL | gcommumcmcﬂi | SHIFT FOREMAN
ADVISOR o l | | (SENIOR LICENSED

l | REACTOR OFZRATCR)
: l

|
|

l

-
|

TECHNICAL

ASSISTANTS

CONTROL ROOM
| (AS REQUIRED) |

OPERATOR

OPERATCR!

|
| (LICENSED REACTOR
| 2

|
|

AUXILIARY
OPERATCR
n 1

| AUXILIARY

| OPERATCR
1

|

FIGURE 3.1
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FUNCTTONA, ORGANIZATION - CONTROL ROOM

| COMMUNI CATIONS |

| EMERGENCY |

| QES’ONS‘ |

TAZILTIES |
(COMMUNICATIONS| | |COMMUNICATIONS | MAMNAGE | TAKE | | “ONITOR TRENDS |
| OFFSITE SERSONS | | | ONSITE PERSONS | PLANT &=t CCRRECTIVE F=¢ IN PLANT |
| | | | | OPERATIONS | ACTION | | PARAMETERS |

L ] L Il

CLASS ‘ L3NO |
-3/ J(_g V‘A
. EMERGENCY :

CONDITIONS |

ASNCRMALPLANT1
PARAMETER VALLES
OR IND!CATORS

FUNCTIONAL UNTIL TSC CPERATIONAL

FIGURE 3.2
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Fort Calhoun

CPERATIONAL SUPFCRT CENTER

Integration with Overall Planning

The design of the Operational Support
Center (OCC) addresses the following
goals:

a. Provides a location where plant
logistic suprort can be cocrainated
during an emergency, and

0. Restricts control room access %o
those support perscanel specifically
recuested by the shift supervisor.

An onsite operaticnal support center is
separate from the control roam and the TSC
and is where licensee operations support
personnel will assemble in an emergency.

Where is it located?

Describe the isolaticon of the OSC from the
TSC and control roam.

Where are the backup OSC sites and are
they accessible (e.g. onsite or nearsite)
ana habitable?

Will the back-up OSC be habitacle if the
primary GSC is not?

Provision shall be made for an alisrnate
healt: physics control point. Where is it
located?

The health physics control point shail be
mmediately accessible to the 0SC. (i.a.,
will perscnnel traveling from the OSC %o
the 5.P. control point receive less +han 3
rem wnen combined with other exposures
during the course of an accident?)

Page 4-1
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Can personnel access storace facilities
without receiving greater than 5 rem (when
combined with other exposures) during the
course of an accident?

Habitability

No specific habitability requirements are
estaplished for the CSC.

Is the OSC as habitable as the control
roam? Discuss.

Is the shielding comparable to the control
roam? Discuss.

Is the ventilation comparable to the
control roam? Discuss.

If the OSC habitability is not comparable
£o that of the control room, procedures
shall be available for evacuaticn of OSC
personnel in the event of a large
radicactive release.

If CSC has to be evacuated, what are the
criteria for evacuaticn?

Have key pecple been selected to remain
cnsite (or nearsite) to continue CSC
functions?

Are cther personnel, evacuated offsite
from the OSC, available to provide
additicnal CSC functions if required?

How are radiaticn levels determined in the
ose?

Page 4-2
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Smergency supplies (protective clothing,
respirators, survey meters, dosimeters and
KI) shall be available in the OSC for all
personnel assigned at the facility.

What alternate supply arrangements have
been made?

Where are aquipment and supplies stored?
How does OSC staff octain their equipment?
(".@., 18 it signed cut, just taken, etc.)
Cammunications

There shall be a direct and dedicated
primary communication link with the
control roam and TSC.

Cammnications with the TSC and control
roam shall be available at the backup OSC.

A dial phone shall be available in the CSC
for cther onsite and offsite locations.

Direct voice intercommunicaticns and/or

reliable direct radic commmnications may
be used for supplementing telephone links.

Page 4-3
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Fort Calhoun
5. EMERGENCY OPERATIONS FACILITY

5.1 Integration with Overall Bmergency
Planning

1. The design of the BSmergency Operatiocns
Facility (ECF) addresses the following
goals:

a. Management of overall licensee Adequate response.
emergency response;

B. Coorainaticn of radiclogical and Adequate response.
envirommental assessment;

C. Determination of recommended public Adecquate response.
protective acticns; and

d. Coordination of emergency response Adequate response.
activities with Fecderal, State, and
local agencies.

2. Te IOF shall be staffed by licensee, Adequate response.
Federal, State, local and other emergency
personnel dezignated Ly the amergency
plan.

3. Facilities shall be provided in the EOF Adequate response.
for the acquisition, display, and
evaluation of all radioclogical,
metecrological and plant system data
pertinent to cdetermining offsite
protective measures.

4. The licensee shall use the IOF to Adequate
coordinate its emergency response
activities with thcse of the local, State,
ana Federal agencies, including the NRC.
Licensee personnel in the IOF will assess
potential cffsite effects and make
appropriate protective action
recommendations for the public %o State
and local smergency response agencies. The
IOF may be used as a location for
information dissemination to the public
via the news media by designated
spokespersons in  accordance with the
licensee's emergency plan. The licensee

"

esponse.

Page 5-1
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alsoc may use the IOF as the post-accident
recovery management center. Since the
specific allocaticn of functicns assigned
to emergency facilities will differ from
design to design, the proposal should
clearly state which functions
(Radiological Assessment , Security,
Coordination with Offsite Agencies) are
assigned to the ECF.

Location, Structure and Habitability

The siting of the EOF should include the
following criteria:

a. Whether the location facilitates
carrying out the functiocns specified
for the LF (i.e., detemmination of
public protective actions to be
recommended Dy the licensee =0
offsite officials, and coordinaticn
of the licensee with Federal, State,
and local organizations).

Describe the transportation network
in the vicinity of the IOF adequate
to assure rapid coverage of the EPZ
by moniteoring teams.

Is the EOF placed in a location that
is readily accessible by rcad to
Federal, State, local government
officials as well as the licensee's
corporate and site cperations
personnel?

Has the selection of the EOF locaticn

been coordinated with State/local
officials?

Page 5-2

Subject not addressed.

Subject nct addressed.

Not specified.

Subject not addressed.
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b. What radiation doses
expected when the IOF
during DBA or
accident (less
rem)?

would Dbe
is accessed
other specified
than or equal to 5

Is the EOF accessible during periods
of radiation releases?

Is there an alternate EOF?

T™e BCF must bDe able to withstand
reasorabl @ expected adverse conditions.
(@.9., 100 year floods and high winds)

Bow would the maximum 100-year water
levels and winas arfect the operation of
the EOF7?

The EOF shall have a protection factor
greater than or equal to five if located
within 10 miles of TSC; no protection
level is necessary if located Dbdeyond 10
miles of the TSC. Protecticn factor is
defined in terms of the attenuation of 0.7
MeV gamma radiation.

Page 3-3

QOMMENT

Subject not addressed.

Yes, the EOF is 17 miles
from the plant.

N/A
Adequate response.

Not specified.

The EOF is greater than 17
miles from the plant.
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QMMET

4. The 2OF ventilation system shall be The EOF is greater than 10
functicnally cumparable to the conrol miles from the TSC.
room system and TSC (i.e., high efficiency
particulate air filter; no charcoal) if
located within 10 miles of TSC. 1If
located beyond 10 miles from the TSC, the
EOF needs no ventilation protection.

To what level will the HEPA filters reduce NA
particulate levels?

Is the HVAC system controlled to permit VA
isclation of the intake?

At what level of airborne activity is N/A
isolation performed?

Bow is the level determined? N/A
Where are the sensors located? N/A
Where is this level monitored? N/A

5. Protective clothing, respiratory equipment Suwbject nct addressed.
and potassium iodide shall bte readily
available to all ECF personnel.

If not, how many pecple would be supplied? Subject not addressea.

Are reserves of supplies available? Subject not addressed.
Where are they located? Subject not acdlressed.
Bow is the need for thesa suppliss Subject nct addressed.

determined? (i.e., when will respiratory
equipment be used?)

Is the protection factor for respiratory Subject not addressed.
equipment equivalont to a full face mask?

Are instructions for KI use provided in Subject not addressed.
the ECF?

Page 5-4
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5.3 Staffing (NUREG-069% and PNL TSC/ECF
Staffing Study)

i. The ECF shali:

a. Be functiocnal within one hour of Subject not addressed.
activation;

What aquipment taker more than &0 Subject not addressed.
minutes to become cperational?

Eow long does it take to fully staff Subject not addressed.
the ECF?

What is the procedure %o ensure Subject not addressed.
notification of the minimm EOF
staff?

b. Include staff to engage in onsite and Adecuate response.

offsite radioclogical monitoring and a
senicr management person to be in
charge of all licensee activities in
the EOF. An example of additiocnal
staffing needs for the IF are given
in Figure 5~1 (from the PNL TSC/ECF
Staffing Study.)

C. Has the licensee identified the tasks The tasks are identified in
that may need to De performed and the Fort Calhoun Station
specified the characteristics (e.g. Emergency Plan.
skills, experieice and training) of
the persons needed to accomplish
these tasks?

2. Allocation of tasks tc personnel should be Subject not addressed.
validated Dby an analysis of error likely
situaticns, especially ‘“hese situations
that might exceed the human coperater's
capability in the areas of percepticn,
memery, informaticn integration and
manipulation of controls.

What is the total number of personnel Adequate response.
assigned to the GICF? Are there adequate 2l licensee versconnel are
numbers of personnel assigned to the IOF assigned to the ZCF.

to carry aut its functicn?
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5.4 Size

1. The BOF building or building complex shall
De large enocugh to provide:

a. Working space for the personnel

assigned to the EOF as specified in
the licensee's emergency plan,
including State and local agency
personnel, at the maximum level of
occupancy without crowding (minimum
size of total working space provided
shall be approximately 7% q
£t/persen) ;

Bow much space is assigned %o each
work station?

Is an operaticnal sequence diagram
provided that describes the
interaction among EOF staff, work
stations and items of equipment?

Is a locatiocnal diagram provided that
shows where perscnnel werk stations
ana items of egquipment will be
placed? Is the scale of the diagram
provided?

Is each work station equipped for its
function (i.e., manager, liaison,
dose assessment, engineering,
adminmistration etc.)?

Are perscnnel grouped by function?

Does each work staticn have
sufficient space o carry out its
assigned function?

Explain how the location of
facilities and aquipment is
consistent with the patterns of
interpersonal interacticn and machine
utilizations that will take place.

Who neecs access to which machines?

Page 3-7

Adequate response.
The DOF is large enough for

35 pecple, each having a
minimm of 75 sq. ft. per
person.

Adequate response.
(Pigure 3)

Subject not acddressed.

Adequate response.

Insufficient information.

Yes

Tes

Subject nct addressed.

Subject not addressed.
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What is the flow of information
between persons and groups?

Are
tasks
another?

personnel
located

performing related
adjacent to one

Describe the organizations of the
work stations. Are they organized
accerding to Figure 5.2?

Describe how the workspaces are
desianed to control traffic and noise
(mechanical and conversaticmal).

Space for ICF data system egquipment

neeced to transmit data to other
locations.

Where is the data displaved?

Are layouts of displays coordinated
with working space laycuts?

dow much space is thera for werking
with maps, diagrams, drawings, etc.

Where are the maps, diagrams,
drawings, etc., located?
Is there a description of the

characteristics of the machines in
the IOF that provides a basis for
detemmining their compatibility with
anthropometric guidelines (e.g. Van
Cott & Kinkade, Human Engineering
Guide to Equipment Design)?

Are the characteristics of the data
display devices compatible with
anthropometric guidelines?

Sutficient space to perform repair,

maintenance, and service of
equipment, . displays., and
instrumentation;

Page 53-8

COMMENT

Subject not addressed.

Suwject not addressed.

Insufficient information.

Subject not addressed.

Insufficient information.

Net specified.

Not specified.

Not specified.

Subject not addressed.

Subject not addressed.

Insufficient information.
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How much space is provided to allow
access to back panels for repair?

Wwhat spare modules are available?

Is a workinc station assigned for
repair and maintenance?

Space for unhindered access to
commmnications equipment by all = °
persornel who need ~ommunications
capabilities to perform their
functicns.

Is there a description of the layout
of the telephcnes in the EOF?

How much space is provided for
each telephone (about 1 sq. £t.)?

How can a ringing telephcne be
easily identified (i.e., do phones
light up when ringing)?

Space for ready access to functicnal

displays of EOF data.

Is there space to display maps of the
EPZ?

Space for storage of plant records
and historical data. Reccrds, data
and drawings may be kept in TSC if
they can be displayed in the EOF Ly
an automated method of retrieval.

How much work space is dedicated to
this task?

Separate cffice space tc accommodate
at least five NRC perscnnel during
periods that the IOF is activated.

Bow much office space is allocated
for NRC use (at least 250-375 aq.
££.)?

Does this room have a
telephone?

speaker

Page 3~9

COMMENT

Subject not addressed.

Subject not addressed.

Subject not addressed.

Insufficient information.

Subject not addressed.

Adequate response.

Adequate response.

375 q. ft.

Subject not addressed.
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The HOF working space shall be large
enougi: for at least 35 persons, including
25 persons designated by the licensee, 9
persons from NRC, and 1 person from FEMA.
This minimum space shall be increased if
the maximum staffing levels specified in
the licensee's emergency plan, including
representatives from State and local
agencies, exceeds 25 persons.

HSow many pecple are assigned to the IOF by

the Bmergency Plan including the MNRC
personnel and cne FEMA person?

Is the workspace adequate for these pecple
to perform their functions?

Are workspaces designed to control noise
and traffic and to avoid unintended
dissemination of confidential informaticn?
Are provisions made for liaison persens

from offsite organizaticns (if desired by
these crganizaticns)?

Radiological Monitoring

The licensee shall provide the IOF with
installed radiation meonitors or dedicated,
pertable monitoring equipment.

Are Adedicated dcse rate instruments,
survey meters and airborne radicactivity
monitoring instruments assigned to the
ECOF?

Which instruments will be used?

Where are instruments located?

How many cf each?

How were types of, number of, and
placement of monitors determined?

What range do these instruments have?

Page 5-10

Adequate response.

31 individuals assigned to
the EOF.

Yes

Insufficient information.

Yes

Not addressed.



2. These systems shall continuously indicate

radiation dcse rates, airborne
radicactivity concentrations and the
presence of radiciodine as low ac 1B-7
microcuries/cc in the ECF.

Is somecne assigned to monitor the EOF
habitability wnen radiation releases are
taking place?

What are the qualifications of this
person?

If not, are there fixed instruments which
are equipped with aucible and visual
alamms?

At what radiation levels will these
instruments alam?

Are unattended instruments in continuous
cperation?

How is iodine monitored?

Is the detection limit for airborne I-131
as low as 12-7 microcurries/cc?

what is the reliability of the
continuously operating instruments? (i.e.,
is ther:z bick-up power for the
instruments? Do the instruments meet the
manufacturers specifications for
availability and accuracy? Bow often are
the instruments calibrated?)
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These monitoring systems shall include
local alams with trip levels set to
provide early warning to ECF personnel of
adverse conditions that may affect che
habitability of the EOF.

What are the “rip levels of these
instruments?

Does the instrument system provide a
warning of precauticnary radiation levels
in a timely manner to allow the EOF
personnel to take protective acticns?

Coes the EOF have a counting room?

What instruments are available in the
counting roam?

Where are backup counting rocms located?

Is the counting room or receiving room
readily accessible to offsite EOF
personnel and monitoring teams?

Is the monitcring equipment stored at the
EOF? If not, where is it stored?

Supplies of protective clothing,
respiratory equipment and KI shall be
readily available for all rpersonnel who
may need access to the plant or may enter
the airborn plume.

Are instructicns for the use of KXKI
available?

Are reserves of equipment available in the
EOF or some nearby location?

Where?

How is the need for such supplies
determined? i.e., when will personnel don
respiratory equipment?

Is the protection factor for respiratory
equipment equivalent to a full face mask?

Page 5-12

A laboratory is identified
in the package, but its
£nction and equipment are
not addressed.
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3.

e. Intercammunications systems between
work areas of the XCF, if needed for
the ECF functional performance and if
the XIF is comprised of separate
functicnal areas;

Is there an intercom to connect the
EOF manager and supervisors?

f. Radio commnicatiocns to licensee
mobile menitoring teams:;

Are there provisions o use
commercial telephones as a backup?

g. Coomunicaticns to State and local
cperations centers;

What are the primary and backup
communications?

Are they diverse, redaumndant and
dedicated?

h. Caomunications to facilities ocutside
the ICF used to provide supplemental
support for ICF evaluations.

Are there primary and backup
communications to corporate HQ?

T™he EOF communication system shall also
include cesigrated telephcnes (in addition
t0 the INS and HPN talepnones) for use by
MRC personnel. The licensee shall provide
at least two dial telephcne lines for such
MRC use when the X0F is activated. The
licensee szhall also furnish the onsite
access facilities and cables %0 the NRC
for the ENS and HPN telephones.

Facsimile transmissicn capability between
the XOF, the TSC, and the MNRC COperations
Center snhal. be provicded.

Is facsimile ‘transmission capability

installed and tested for compatibility
with NRC and offsite authorities?

Page 3-14

Adecuate

Adecuate

%
§

response.

response.



S. Are there descriptions of hnow the
following communications needs are met?

ECF manager with

Corporate HQ
=C

Control Room
NRC

State Goverrment
Local Govermnment
ECOF Supervisors

Administrative supervisor with

Corporate 5Q

TSC Security communication center
Qutside telephcne lines

EOF manager

Telefax

Phetocopying
Dose assessment supervisor with

HPN telephone

=C

ECF manager

Cutside line

Radio to monitoring teams

Engineering supervisor with

Control Room
TsSC

Corperate
Cutside lines
Vencors

Liaison supervisor with

Corporate HQ

NRC

State Goverrment

Local Goverrment

TV Monitor (news stations)

COMMENT

Insufficient informaticn.
The communications facili
ties available to individ
Gal personnel are not
described.



5.7 Instrumentaticn, Data System BEguipment,
and Power Supplies

These methodologies are addressed in
Sections 6, 7, 8, and 9.

5.8 Technical Data and Data System

These methodologies are addressed in
Sections 6, 7, 8, and 9.

5.3 Records Availability and Managessment

1. ECF

personnel shall have ready access to

p~to~date records, cperational
specifications, and procedures that
include but are not limited to:

a.

b.

£.

Flant meteorclogical data.

Does the ECF have access to primary
and packup meteorological data?

Are dcse  assessment procedures
designed t0 use either data set?

Up-to-date records related to
licensee, State, and local emergency
response plans.

Does the ECF have up-to-date copies
of State, local and Federal emergency
response plans and procedures?
Safety Parameter Display System.
Cffsite population distribution data.
Plant technical specificaticns.

Are specifications, records,
drawings, and reports the current
ones (what are the most current
dates)?

Evacuation plans.

Page 3-16

Insufficient information.
The specific documents
available at the ECF are
not identified.

The licensee states that
all "safety related records
to comply with federal and
industry codes and
standards” are available.
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g. Plant cperating procedures.

h. Environs radiclogical monitoring
records.

i. Emergency cperating procedures.

3. Licensee employee radiation exposure
histories.

K. Final Safety Aralysis Report.

1. Cp~to-date, as-built drawings,
schematics, and diagrams showing:

Conditions of plant structures
and systems down %0 the
component level, and

In-plant locations of these
systems.

m. hecklists, guides, worksheets and
other job performance aids.

2. These records shall either be storad and Adequate response.
maintained in the IOF (suck as hard copy
or microcfiche) or shall be readily
available via transmittal to the IXF £from
another records storage locaticn. The
method of stcrace and presentaticn of che
OF records shall ensure ease of access
under emergency conditions. The records
available to the ICF shall be completely
updated as necessary tC ensure currency
and completeress.

How are records stored and maintained in Subject not addressed.
the ECF?

Are records readily available for Sibject not addressed.
transmission ¢to the IF from another
storage location?

Are recora stored so as to be readily and Suweject not acdressed.

easily accizsible?

dow are reccrds updated? Supject not addressed.

HZow are the records accessed? Suwpiect not addressed.
Page 5-17
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Data Acguisition System

6.1 OAS Puncticnal Descripticn

The function of a data acguisition system
(DAS) in the context of this methodology
document is %o provide a basic source of
data for all anergency response
facilities. A functicnmal block diagram,
showing the facilities to be used for data
acuisition and their functiomal
Lterconnection to IRP's and cther plant
facilities snhould be provided. Figures 2
and 3 of NUREG-06% are examples of such
diagrams.

6.2 DAS Facilities

It is anticipated that a dedicated data
acquisition system, consisting of a single
facility cr a functionmally integrated,
physically distributed facility will be
propesed for most sites. However,
NUREG~0696 does not reguire that utilities
provicde specific, dedicated DAS
facilities, only that they perfomm
specific data acquisition functions. Same
Sites may propose to perform DAS functions
by sharing other <facilities such as the
plant process control computer. In either
case, any facilities wused for the
acquisition of any and all data relating
to safety parameters and ERF's should
address the fcllowing areas.

1. DAS Layocut

ribe the layout of the DAS. A drawing
or photograph of the system(s), showing
equipment roam laycut and operatt
console(s) may be sufficient,

Page §-1

Insufficient information.
A general functicmal desc-
ription is provided in Fig-
ure 1. Reference to a Fig-
ure 2 is made, but not

No physical descripticn
is provided.



2. DAS Envirorment

a. Where is the DAS located?

D, What fire prou ‘tion facilities are
crovided?

c. Is the roam temperature ~qncrolled?

What is the heat output of the
equipment?

What is the heat remcval capacity of
the air conditioning system?

d. What humidity controls are provided?

e. Concerning electrical power:
What power sourcesz are availaple?
What are the DAS power reguirements?
Is the source minterruptable?

What is the backup scurce?

3. DAS pPhysical Security and Access

a. Describe the security procedures which
determine who may access DAS equipment.

b. Identify the authorized personnel.

Can the user stop the system via a
normal display device?

Can the user stop the system without

entering the DAS rescurce restricted
area or enclosure?

Page 6-2

Not specified.

TSC has auto detection sys-
tem,portable extinru.shers,
sprinklers in generatcr roam
'Computer room has ceen
given special HVAC
consicerations®,

Not specifieq.

13.8 RV power fed w/ 200 KW
stand-py diesel . enerator.
Not specified.

Yas,

30 min. UPS w,’ battery
tackup to DAS.

Not specified.



6.3 DAS Bquipment Specificaticns

In order to evaluate the capability of a
proposed DAS to acquire and distribute
data in a manner oconsistant with the
functional criteria in NUREG-0696, the DAS
equipmet configuration must be wr.derstood
in detail. The following questions are %0
e applied to any swsystem of a
dedicated, distributed DAS, as well as %o
any system wnich shares DAS functions with
other plant functions.

1. Dedicated DAS

arat <acilicies are provided for the
acguisition of data to be provided for
ERF's?

a. Specify the computer hardware
configuration:

Wizt vendor?
what mocel number?

What iz the processer's
computation
speed?

What is the system's
configuracicn?

instructions/sac.

Number of processors:__

Mage 6-3

T™e DAS is a ledicated
system, sharing senscrs
with the plant process
computer. Plant process
functions will gradually
bDe added to the ERF system
for increased reliability.

Not specified.
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42 eath processor or

subsystem, indicate the

following:

Working ctorage: ___ _bvtes.
What type? (ccre, MOS, etc.)

Error deteccicn and/ar
correction capability?

On=-line disk storage:
Number of controllers:

Number of drives:
“otal capacity: _____bytes.

Maximum access
time:_____sec.

Minimum transfer
rate: ___ bytes/sec.

Tape stcrage:
Drive type: (7 or 9 track)
Number of drives:

Maximum
density:____bytes/inch.

Speed:______inches/sec.

Page 6-4



b.

C.

d.

Fort Calhoun

Data Acguisition Hardware:

Number of analog
channels:

Sampling rate per
channel: ____samples,sec.

Resolution per
channel: ____bits,

Number of digital
channels:

Bits per digital
channel:

Data communications hardware:

Number of ports:

V35, ete.)

Average data rate per
port:_____bits/sec.

What software cperating system is
used?

will this operating system
software be specially modified for
use with the DAS? If so, describe
the proposed modifications and
their justificatiocn.

Identify any other software
components of the DAS and their
source.

Page 6-3
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2. Adgiticnal Reguirements f£cor Non—dedicated
TAS

a. If the plant process control computer, or
any other computer facility not fully
dedicated to acguisition of data for
ERF's, is to be eamployed, the following
information must be understood in addition
to that specified in 6.3.1.

what facilities, hardware and
software, are included in the
configuration to insure that
emergency response facility data
acguisition functions and other
functions do not interfere with and
degrade sach other?

Does the oconfiguration include
&ual processors with separate
functions?

Do programs and data for the
separate functiocns reside in
physically separate working
storage and con-line  storage
facilities?

Does the <ocperating system
software provide for the
implementation and isolation of
separate functicnal tasks?

What user-callable system
services are provided to
facilitate non-cocperating,
concurrent processes?

HSow does the cperating
system deal with
conflicting requests for
system resources?

Wwhat is the system's

deadlock avoidance
mechanism?

Page 6-6

None specified.
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6.4 Sensor Data to be Acguired

1. Plant variables of Type A, B, C, D, and E,
as specified in Requlatory Guide 1.97
Revision 2 Table 1(BWR's) or 2(PWR's), are
required; identify any exclusions,
deviations, or additicns and describe the
justification for each.

TSC display system will con-
gist of current instrument-
ation for variable types A,
8,C,D,E and meteoroiogical
data. If required and felt
necessary, instrumentation
2. Metecrological data described in will be later upgraded.
Fegulatory Guide 1.2 Revision 1 is

required; identify any exclusions,

daviations, cor additions and cdescribe the

justification for each.

3. For each automatically monitored sensor:

At what location is th2 dat. from the
sensor physically cbtained ror the ™A3?

Is isclation provided? If so, describe.

Describe the cabling Detween the senscr
and the DAS.

If the sensor signal is not connected
directly to a DAS input, describe any
and all intermediate circuits and/cr
equipment.

At what rate is the senscr
sampled: samples/sec.

At what resolution is the sensor data
read: _____ bits,

4. For any data which is entered by a manual
crocess describe:

The method of entering the data.
The time required t0 enter the 4data.

Procedures which have been established
for entering the data.

Jerification processes used to insure

the data has been entered correctly and
in a timely manner.
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'Suitable isolation will be
provided’. Safety system
rignals will come thr.ugh
safoty grade isclators pr.or
to entering the computer
system.

Sensor data will be sampled
at a rate consistant with
the use of the data.

Ncne specified.
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£§.5 Data %0 be Provided for Dcse Assessment

NUREG-0696 requires that, in additicn to
radiclogical and meteorclogical data
specified in 6.4, the cutput obtained from
a Cass A transport and diffusion
(dispersion) model , described in
WREG-0654, Revision 1, Appendix 2, be
displayed in the ECF. If these transport
and diffusion estimates are to be sent to
the ZOF via the DAS, identify:

The source of thess data;

The manner in which these data enter
the DAS;

The volume of data generated by the
model; and

The rate at which these data are
input to the DAS.

Page 5-8

Subject not addressed.
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Data Display Systems

7.1 Functional Display Devices

Data is acquired and processed by the DAS
for presentation in the TSC, the IOF, and
on the SPDS displays in the control room.
A functional description cof the display
devices used in each of these facilities
is required to determine their ability %o
meet the requirements of NUREG-0656.

1. Displays Required

There must be a minimum of the following
display units present in each ERF
location.

a. Control Room Displays

The primary SPDS display must be in the
control roam.

b. TSC Displays

There must be a dedicatad mimic SFDS
display wnit in the TSC.

Since trend informaticn must be
displayed, there must be at least one
graphical display unit in the TSC. If
trend informaticn is not displayed on a
graphical display unit, an alternate
method of display must be provided and
justified.

There must De at least one dedicated
terminal available to call w and
display data specifically related to
TSC functicns (i.e., plant system
variables other than those included in
the SFDS).
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General description shown
in Figure l.

Figure 1 shows ERF displays
present in control room, but
does not refsrence a SPDS.

Figure 1 shows ERF displays
present in TSC, but does not
reference a SPDS.

An instrument roam may
contain analog trend
recorders. (Pg. 3)

Display area includes
werk stations each
equipped with twe general
purpose CRT censoles to
provide an overview of
plant parameters. (Pg. 3).
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There must be at least one termi~al
deaicated for display of in-plant nd
offsite radiological variables and
meteorological informaticn, for
exclusive use in performing EOF
functions in the TSC.

There must be at least one hardcopy
device available for printing
information displayed on the (RT's.

There must De at least cne hard copy
device capable of displaying graphics
information. It is not necessary for
the graphics printer to have the
resclution or color equivalent of the
graphics screen.

If static pictcrial records such as
area maps, ouilding drawings, component
drawings or system diagrams are kept on
a computer for call up, a second
dedicated grapnics display device must
be provided for this purpcse.

2OF Displays

There must be a dedicated mimic SPDS
display wnit in the ECF.

There must be a dedicated display
device for the monitoring function to
monitor radiological, meteorological
and plant variable data.

If the radiclogical evaluation function
in the ICF is performed with the aid of
a computer, there must be a dedicated
terminal for tnhis function.

There must De a dedicated display
device for obtaining information needed
by offsice otficials.

Since trending informaticn must be
displayed, a graphical display unit is
required. This unit could also be used
to display graphical data related to
cffsite dose predictions (i.e., plume
dispersion, maps).
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QOMMENT

A separate metecrological
roam contains a CRT with
hard copy to display met-
ecrological information,
maps, calculated cffsite dos
off-site radiation monitor
readings, release data, and
other relevant information.

Insufficient information.
"..printout devices will be
provided..." (Pg 16)

Figure 1 shows ERF displays
present in EOF, but dces not
reference a SPDS.
Insufficient information.
Figure 3 shows a CRT display
area but does not specify
any details on the number

of displays. State the ECF
will have displays for
meteorological data,
radiclogical data and plant
data, No further informa-
tion is provided.
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3. Display Device Hardware Description Neot specified.

¥hat equipment is provided to display data
in t-e ZRF's?

G Terminmals:
Vendor name , Mocel Numper?
I/0 data rates?
As 2 minimum RT sCreen <capacity

snould be 20 characters oy 24 lines.
If the screens doc not neet this
requirement, specify their capacity
ana the justificaticn for using th
smal ler capacity.

Define any special Suncticn
Keystrcke input to be used.

What is the pnysical screen size?

Is there contrcl over the character
Srightness?
If the temminal is intelligent,

describe any special features that
would be used, and how.

Hardcopy printers:
Vencor name / Mocel numper?
Print rate (lines/minute)?

Wwhat is the rnumber of characters per
line?

Wwhat is the character set available?
Does the printer have graphics
capabilities that 11 be used? If

S0, what are they and how will they
be used?

Page T-4
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Is the noise level generated by the
printer wnen it is operating
acceptable for the envircrment in
wnich it is located?

Graphics equipment:

Is the display hardware raster or
vector driven?

If the device is vector driven, what
is the addressibility (number of
spatial resclution points on the
display screen)? 512 X 256 is the
mimimum acceptable.

What is the line width of vectors
drawn? 0.05 inches is the maxisum

acceptable.

What is the speed at which vectors
are drawn on the screen (full screen
vectors or inches per second)? 30
full screen vectors per seconc is

the minimum acceptable.

I£ the display is a raster device,
wnat is the pixel size and
resoluticn (number of pixels cn the
screen)?

If the raster device is monochrome,
how many levels of gray are
available? How many are actually
useq?

If the device is ooler, how many
iifferent colors may be displayed
simul tanecusly? Bow many are
actually used?

what is the data transfer rate =0
the device? (specify pixels/secona,
vectors/second, or bits per second).

Does tne data transfer rate support
the device's display capability?

Pace 7-5
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What is the refresh displav rate of
the display device? 30 Rertz is the
minimum acceptable refresh rate.

Does the device nave hardware vector
generation capabilitv?

Does the <device have hardware
character cereration capabilitv?

Availability of functicnal displav data to
ERF display svstems

What is the maximum response time 0o
queries for informaticn required during an
emercency situation? The minimum
acceptable response time is three seconds
for at least 90% of the cueries for
information.

If a resvonse takes lcnger than 2-3
seconds. is the cperator informed that the
requested operatica is in progress?

If tne displayed dita is inconsistent or
faulty., how is this deficiency indicated?

Functional Display Format

What is the primary format used for data
display? (Actual examples are preferred).

Is the display of sufficient qualitv and
simplicity that it mav be seen and
uncerstood from the distances required by
staff location? Factcers to consider:

Is the most important information
grouped in the worer-richt-hand
cuadrant of the displav?

How are related items of information
arouped together on the screen?

Hdow are sub-areas
separated?

of the displav

Pace 7%

Not specified.

Insufficient information.
A hierarchv of displavs is
croposed. Top level dis-
plavs will show overall
critica. safety function
status. Next will show
individual function status
and third level will show
swbfunction diacnostics.
The displavs will also
incorporate a feature
which al.ows monitorina

of all critical safetv
functions while pacina
through the displavs.



Does every displav pace have a
header. and are the headers
consistent?

If color is used to hichlicht and
differentiate wortions of displav
formats. how manv different colors
are used and for what purpcse is each
used?

What other displav dimensions
(reverse video- size. blinking
characters. etc.) are used in the
display <{ormats and for what purpcse
1S each used?

6. Operator Interface to Svstem

a.

-
-

Ce.

a.

e.

Can the operator call up optional displavs
with sumple word or Kevstroke commands?
Scme examples of commands should be
orovided.

What is the maximum time recuired to enter
a recuest for information? (30 seconds
should be the maximum time).

What are the levels of expertise needed to
operate (e svstem?

- Functional Display Position

What is the number of displavs in each
facilicy (TSC and 20F)?

What is the woositicn of each displav
devi.e in the roam?

What if the maximum number of pecple who
must view the display in an emercencv
situation?

What are the distances and angles at which
the display must be viewed?

Are there anv roam illumination controls
wnich must be utilized for proper viewinc
of the display devices?

Not specified.

Nct specified.
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7.2 SPDS
1. Availability of safetv varameter data for
the SPDS displays
What are tnhe safetv parameters available
to the SPDS?

Are there anv times when anv such
parzneters are umnavailable?

2. Recognizabilitv of the SPDS displav

What features of the SPOS displav
distinguish it from the other displavs and
devices in tne ERF and contzol roams?

3. SFDS Location

a. Describe the location of the SPDS displavs
in the ERF's and control roam.

. Bow does the location of the SPDS insure
that it can De easily accessed by the
starf members requiris the safetv
information displayed?

Cc. Is the SPDS physically compatible with the
existing facilities?

d. Does tne SPDS present a hazard or cbstacle
to normal cperation of the ERF?

4. 3F0S statfing

The SPDS should recuire no staff in
addition to that necessary for the
operation of the ERF. How does the desian
of the SFDS insure that this is the case?

7.3 Ctner Display Devices

If display devices other than those
required bv NUREG-059 (EOF, 7TSC, and
3PDS) are coonnected to the DAS. describe
these devices and indicate their decree of
impact on DAS performance.

Pace 7-8

COMMENT

Document. states IRF svstem
includes provisions for the
SFDS. Presumeacly displavs
in the control rocam are for
SPDS.

Monitor critical safetv
functions of core reactivity
core heat removal., RCS in-
ventcery. RCS pressure. RCS
heat removal. containment
temperature and pressure.
contaimment isolaticn and
radicactivity release.

Not specified.

Not specified.

Not specified.

Not specified.
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Data Conmunications

Description

Provision must be made for adecuate and
reliable transfer of data among the
components of the Data Acguisition System.
ana between the Data Acguisition Svstem
and the:

Technical Support Center

Enercency Crerations Facilitv

Safety Parameter Displav Svstem displavs

Not specified.

Nuclear Cata Link communications equirment

Metecrological Data Facilitv

Provision must alsc be made for access to
metecrological data in the DAS by the NRC
Operations Center. and certain state and
local agencies. if this service is not
provided bv facilities other than the ERF.

Block diaqrams should be provided to show
these data vmaths and the methods of
transmission emploved.

General

Is the link capacitv sufficient £for the
maximum recuired rate of transmission?

Can all cf the data channels meet the 0.01
unavailabilitv recuirenent as defined in
NUREG 06%. Section 1.5, under all
conditions above cold shutdown?

Is ail rowered data commnications
equipment on an uwminterruptible power
suroly?

Bow are the cata channels protected from
unauthorized moaification?

Not specified.
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Are all data channels, plus ecuipment
svares. tested as part of the periodic

testing program?

Stancard Interfaces

l.

8.4
l.

Do the voltace levels and impedances
conform to the standard?

Does tne data rate adhere to the standard
for tne distance spanned?

Are cables and connectcers appropriate to
the standard?

Added Questions for Voice~Frecuency Links

Is error detection and correction
pcrovided, if not ctherwise surolied by the
orotocal?

What orovision is made for testing the
voice~frequency seaments?

Is the data rate within the specification
for the mocems for the distance spanned?

Are spare modems stored on site?

Are there redundant data links, chysically
separate and without common failure mode.
in all locatiuns where there is a
reasonable nrobabilitv of service failnre?

Applicable Stancards

Tvoical standards that mav be specified
for serial data and control sicnal
transmission are:

EL. Standard RS-237-C. T"Interface
between data terminal ecuipment and
data communicaticn equipment
emploving serial Sinary data
interchance.” Aucust 1969.

Not specified.

Not specified.

Not specified.
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FED-STD 1020. "Flectrical
characteristics ot balanced voltage
dicital interface circuits.”
September 1975.

FED-STD 1030. "Electrical
characteristics of unbalanced voltage
dicital interface circuits.”
September 1975.

EIA Standard RS-422-A. “Electrical
characteristics of balanced voltace
dicital interface circuits.”
Decemper 1978.

EIA Standard RS-423-A. "Electrical
Ccharacteristics of unbalanced voltage
dicital interface circuits.”
September 1978

EIA Standard RS~449. "General
purpose 37-position and 9-gosition
interface for cata terminal ecuirment
and data circuit-terminating
equipment emploving serial binmary
data interchange." November 1977.

Pace &~3
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System Support Recuirements

9.1 Documentation

1. Describe the location where documentation

is stored and the personnel who reguire
access to this documentation. The minimum
documentation to be included must be a
user oOr operators manual. functicnal
svitem documentation. hardware
documentation and software documentation.

2. User Cocumentaticn

a. Is there an operator's manual or its
eguivalent for each displav device or
facility that is adecuate to explain
the use of the displav as well as
instructions for resclving problems?

b. Does the documentation must include
as a minimum:

Table of Contents that is well
incexed for easv reference?

Descripticn of how %0 use the
manual?

Svstem startup procedure?
Svstem failvure procedure?

Reference to supoort services
(both hardware and software)?

Cperating instructions for each
viece of ecuipment?

Cperating instructicns for each
recuest the user mav initiate
and restonse to be received?

References to other subsvstems
and documents?

C. Is the user dJdocumentation self
sucvorting such that no other
documentation is necessary to operate
the svstem?

Page 3-1

It is intended that the
computer svstem be purchased
as a turnkev svstem.
Documentation would be
included with the svstem.
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d. Does the user dJocumentation contain
cuidance on the limitation of
instrument readings and their
reliability following serious
accicdents?

3. Puncticnal System Documentation

a. what documentation describes in
detail the DAS. the conmunications
svstems and the displav svstems from
a functicnal cerspective. as well as
the means of implementation?

2. Does this documentation nave
reference to all dJocumentation for
subsvstams wnich interface to the
OAS. commmications emuipment. and
display svstems?

4. Hardware Cocumentation
a. What hariware cocumentation provicdes
informatiun for the engineers or
technicians other than the svstem
desicner to maintain the svstem?

0. Does this hardware documentaticn
include:

Thecry of Operation?
Mechanical Prints?

Electrical Prints?

5. Software Documentaticn

a. What docu ticn is available %o
maintain and evaluate the software?

O. What procedures are o be fcllowed to
insure that the <ode <contains
ficient comments for efficient
maintenance and verificaticn of the
scftware?

Pace =2
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5. Documentation Undate Procedure

a. What ©orocecure wnich has been
establisned for maintainina the
manuals and cther necessary
documentaticn %0 assure that anv
changes in the DAS. communications
svstam or displav svstems are
reflected in this documentation.

b. Who will be responsible for the

updates?
9.2 Training
Training for operators and maintenance

sersonnel must be provided.
1. User Training

a. How will cperators of displav svstems
De trained?

D. Whe will perform this training?

C. What review of the training procedure
will be followed tc restord to
changes in the svstams?

<. Maintenance Training

a. Sow will the maintenance npersonnel
restonsible for th CAS.
commnicaticns ecuipment and displav
devices be trained?

S. How will the training of perscnnel be
verified?

3.3 Quality Assurance
1. Software Verification/Validaticn
a. What verification or validation olan

nas been developed for the software
for the DAS and displav svstems?

Pace 5=3

It is intended that the
comouter svstem De purchased
as a turnkev svstam. Train—
ing of perscnnel would be
included.

It is intended that the
computer svstem be ourchased
as a turnkev svstem.

There would be stringent
acceptance tests both

at the contractor facilities
and at the site.



b.

C.

a.

b‘

Does tne test plan ocutline procecdures
for testing the following error
tvoes?

Logic Errors

Cocumentation Errors (especially
in the User documentaticn)

Overload Errors

Timing Errors

Throughput and Capacitv Errors
Fallback and Recovery Errors

Does the test cvlan specify the
overz1ll test and inteqration
ohilosophy, strategies., and
methocoloaies ) be ampl oved?

Who will perform the independent
quality assurance function?

Is there an adecuate method to verify
that there is a correlation between
cutput data from the DAS and readinas
cbserved bv the operators in the
control roam? Describe this method.

A string test from +the individual
sensor through the necessary
processors and cables to the data
cutput device shall be a part of this
method.

2. Hardware Verification/Validaticn

What is the verificaticn or
validation plan for the hardware
necessary for the DAS. communications
ecuipment and displav svstams?

Who will verform the independent
Qquality assurance functicon on this
hardware?




svstem log be maintained?

Minimum information in this
should be:
modifications
failur including
ason and resclution




9.4 Reliability

NUREG-0696 specifies that data svstems,
instrumentation. and facilities of ERF's
snhall cperate with an 'mavailibitv factor
of 0.01, be down no more than 16 hours per
calancer quarter. anc be restcrable within
30 minutes wnenever the reactor is above
cold shutdown status. C[Furthermore. anv
ecuipment affecting SPDS shall operate
with an unavailabilitv factor of 0.2
during cold snhutdown. In order to
determine if DAS ecuipment. displav
devices. and communicaticns ecuirment meet
this criterion. the fcllowing information
must be reviewed:

a. For each of the following subsvstems:
DAS ecuipment.
Functional displav devices.
SPUS display devices, and
Camunications ecuirment.
re-. 3w the follc ring:

What is the claimed mean time
between failures?

What is the claimed mean time to
repair?

Wwhat is the vendor's recommended
oreventive maintenance schecule?

what tackup svstems or
components are provicded?

How much time is recuired %o
oring a cackup svstem on-line?

. How are these claims Jjustified?
(Valid examples include historical
records of other users of similar
equipment . vendor-provided reccrds of
long-term test runs. and records of
acceptance tests run on the proposed
ecuipment.’

Pace 36

Report states that these
requirements will be met.
Neo specific description

is given.
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3.5 Maintenance Not specified.

In order to insure that the data svstems,
instrumentation. and facilities of ERF's meet
the unavailabilitv requirement the followinag
minimum hardware and software maintenance
requirements should de reviewed.

1. Hardware Maintenance

a. Wwhat is the hardware maintenance
elan?

b. How does the plan work to assure
minimum wavailabilitv?

c. Concerning maintenance personnel:

What personnel are identified
for the DAS. communications
ecuipment and displav svstams?

where are these personnel
located?

How are the personnel cualified
for the hardware thev will be
working with?

d. Concerning -vare garts:

Where are spare parts located
for ninimum practical
replacement time?

Where are critical items located
on-site?

If spare varts are to be
sucplied bv outside sources.
what is the maximum availabilitv
delay that can be assured?

Is the aqualitv of the spare
rarts eguivalent to the criainal
equipment?

e. Is maintenance surcort ecuipment
available on demand?

Pacge 3-7
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What is the schedule and rprocedure
for calibration and verification of
test ecuipment?

2. Scoftware Maintenance

a.

b.

What is the software maintenance and
re-verification plan?

Who will maintain the software for
the DAS and display svstems?

What is the procedure for oroviding
adecuate cualified backup software
maintenance personnel?

What is the DAS update procedure?
Does tnhis procedure insure that:

Changes to the software are
authorized?

Anv changes to the software are
adecuately tested and validated
before they are implemented?

A description and date of the
change have been recorded in a
manner wnich can Dbe easily
reviewed?
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