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Draft' NUREG-0814, if taken literally, imposes en" ^ ~ ~ ~ ~

excessively burdensome task on utilities to provide~ k.
documentation, descriptions, and proposals to the NRC.1:? w Also, it is too hardware oriented, and as such- ~

_ result in the best methodology for evaluating a, site'sdoes not
-

.h " capability to1 respond-to emergencies.r 6. ._
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Observance of emergency exercises and evaluation of the
the overall emergency organization is the best means ofeffectiveness of the Emergency Response Facilities withini

*
verifying-the adequacy of these facilities.
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ABSTRA'CT
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This draft report was prepared, largely from the criteria in NUREG-0696'

by MRC staff assisted by contractor personnel. The questions in this '

report, presented in draft form for public coment and interim use, will
be used in final fonn by the staff to review the Emergency Response ;

-

Facilities conceptual designs wiich are presently being submitted by
nuclear power reactor operators.

This doctanent is issued for comment, and to provide affected licensees
an early insight into the approach the staff will use in reviewir.g Emer-
gency Response Facility p;oposals. Comments consisting of markup pages
will be most useful in revising the document.

Neither this draft nor the final evaluation methodology imposes any new a
~ +requirements. This approach is a tool for use by the staff 1n evaluatihg

The questions have been drawn in large
'

' proposed or ' existing facilities.
part from NUREG-0696, " Functional Criteria for Emergency Response Facilities",
(February 1981) and the requirements of 10 CFR 50.33, 50.47, 50.54 and

Many of the items in NUREG-0814 are not coveredAppendix E of Part 50.
explicitly either by the criteria of NUREG-0696 or by the regulations but
are set out as a means of reviewing the functions needed to meet the
criteria and the regulations. The NUREG-0814 questions represent only
one approach to meeting the regulations and other techniques are equally
acceptable but are not included for the sake of brevity. The purpose of
NUREG-0814 questions are to remind the reviewers that similar functions
must be perfomed by ERF personnel and equipnent.

$ Q C.0f 7'fhST W /l

es m B M
cet7teth AM 7

ggp ygm3 pp
pt p'u EGG ~ - O& W

i
.

#

|



. _ _ _ - _ _ _ ___ _ ,, , . ..

.
. ,. .

'

s- .

,.

.c
,

'

.' PREFACE '
'' ' ' '

The draft report has been compiled with the assistance of the personnel'

of the Radiological Sciences, Engineering Physics, and Human Affairs 1

Research Center at Pacific Northwest Laboratory. Contributions from :

I

the following persons are acknowledged: . ,

|

j Contributors:
: A. E. Desrosiers
i

E. E. Hickey
;J. R. Lewis;

' M. K. Lindell
! R. L. Cheatham

V. L. Crow
,

- G. E. Driver
E. Duvernoy
T. Earle.

W. D. Meitzler
J. G. Myers
M. Robkin

;
,

!

.

>

j

|

1

.

,

|

'

!

|

|
'

I

i
.

|

|
|

'

|
__ _ __

1



-. . _ , _ __ _ _ _ _ _ _ _ . ._ - -_

-

r

e

.
- .

*
. ..

;

TABLE OF CONTENTS . ,

.
.

ff

1. SUMMARY AND RECOMMENDATIONS................................... 1-1

2. TECHNICAL SUPPORT CENTER...................................... 2-1'

,

2.1 In'tegrat i on wi th Ov erall Pl anni ng. . . . . . . . . . . . . . . . . . . . . . . . 2-1 '-
.

2.2 Loc at i on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-2
)

2.3 51:e..................................................... 2-3 i
)

2.4 S t ruc t u re . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 -6 1

2.5 Habitability............................................. 2-7,

<

2.6 Staffing................................................ 2-10

2.7 Communications.......................................... 2-12
2.8 Instrumentation, Data System Equipment and ,

Po we r Su p pl i e s . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . 2-14 )
2.9 Techni c al Dat a and Data Syst em. . . . . . . . . . . . . . . . . . . . . . . . . . 2-14
2.10 Reco rd Av a il ab il i ty a nd Mana g ement. . . . . . . . . . . . . . . . . . . . . . 2-15 |

1;
'

CO NTR OL R00M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-1
;

3.
I

3.1 Integrati on with Overall Pl anning. . . . . . . . . . . . . . . . . . . . . . . . 3-1 )
,

3.2 S t a f f i n g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3- 2
3.3 Cannu n i c at i on s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-3

;

3.4 ERF Ph a s e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-3
)

*

4. OPERATIONAL SUPPORT CENTER.................................... 4-1

4.1 Integrati on wi th Overall System. . . . . . . . . . . . . . . . . . . . . . . . . . 4-1
4.2 Habitability............................................. 4-2
4.3 Communications...........................................

4 3

4.4 Staffing................................................. 4 4
4.5 512e.....................................................4-4 -

-

5. EMERGENCY OPERATIONS FACILITY................................. 5-1'

i

i 5.1 Int egrati on wi th Overall Pl anning. . . . . . . . . . . . . . . . . . . . . . . . 5-1
5.2 Locati on , Structure and Habi tability. . . . . . . . . . . . . . . . . . . . . 5-2
5.3 Staffing................................................. 5-5

5.4 512e.....................................................
5-7

S.5 Radi ol ogi c al Moni toring. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 5-10
,

'

5.6 Communications..........................................
5-13

5.7 Instrunentation, Data System Equipment and
Po wer Su p pl i e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-16

--

5.8 Techni c al Da t a and Dat a System. . . . . . . . . . . . . . . . . . . . . . . . . . 5-16
5.9 Reco rds Av a il abil i ty and Manag maent . . . . . . . . . . . . . . . . . . . . . 5-16

;

'
:

1

.

4

o
.

Ie
'l

1

.

- - - - - - _ _ . - - - _ - - - _ _ - - . - - - - - - - _ _ _ - , -n_ - , .-- --



. _ ,

1

*. |.

<

6. DATA AC QU I S ITI ON SYSTEM. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 6-1 - . ,

!
'

! 6.1 DAS Funct i onal De scri ption . .'. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-1 .
,

! 6.2 DAS Facilities........................................... 6-1
| 6.3 DAS Equi pment Spec i fi c ati ons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-3
i 6.4 Sen sor Dat a to be Ac qui red . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-7
: 6.5 Data to be Pr ov i d ed for Do se As se s sment. . . . . . . . . . . . . . . . . . 6-8

7. DATA DISPLAY SYSTEMS.......................................... 7-1'

.

! 7.1 Functional Di s pl ay Devi ces . . . . , . . . . . . . . . . . . . . . . . . . . . . . .'. . 7-1 |

7.2 SPDS..................................................... 7-8
! 7.3 Other Di s pl ay Devi ces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-8 I

i

j 8. DATA COMMUNICATIONS........................................... 8-1
i

! 8.1 Description.............................................. 8-1
8.2 General..................... 4........................... 8-1-

| 8.3 Added Questions for Data Links Using EIA Standard
) I n t e rf 4 C e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-2

8.4 Add ed Questi ons for Voi ce-Frequency Li nks . . . . . . . . . . . . . . . . 8-2
8.5 Ap pl i c abl e St a nd a rd s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-2

i

) 9. SYSTEM SUPPORT REQUIREMENTS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-1
;

9.1 Documentation............................................ 9-1
9.2 Training................................................. 9-3
9.3 Qu al i ty As s u r a nc e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 3;

j 9.4 Re11 ability.............................................. 9-6
9.5 Maintenance.............................................. 9-7

10. REFERENCES................................................... 10-1

..
p

l

I
:
I .

:
O
1

i
)
a

.

'

-\
4

>

|

+
4

6

4

- - - - - -- - ., e-



._ _. . . . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ .-

. , -
'

%
- .

;
,

. ..

COMMENT,

,

.

1. SumARY' AND REC 0!14ENDATIONS

! (Intentionally left blank.)

NWY cf evK COMttfWrf ARE /V 3 CryggAL

O TZ60R/f5 ksHtcN ARG t
*

.

/, NEu REVVIREMCHTS ~

Ag Hart /bfM/Rfb AS "NEW Rf9VikMEWS ytrespye

ecsttpIA. eoWrNWEb /W NVRGS-09/Y 6eH*sW AMC Nor
bocuotENTS ,

AWeGG-oc14 oc ktMrKb
/W

Ap1H 07Hig Anec heeswgyry
k INesweruiNT

BLEttfurf ef $496CG= 09/$ h/NiCN s4tC MF77HCR$ AWg e*WneHIcr THE cesrectA
eopts,trty7 wrw et teen M NVr!G-odK ,oyon, m ,
er 07N< M?c hrewswrs swN.

3. 06TPLY PR6s<nt97'1VE
7WC Cet!Enid op* wwg.,_

iwE NAVE egrggaetseb MdH /H QU* IndsneurM otsty icWcsemenv2v

TNEY fric)pt j+ AgvgL of bCrklL W CH t$ gerggg

R&Gyuynay s+ff&retWet pne pwg
/H &tfeet*tthit )%g

CTNGMM56
8'b CQ UA C V" O f [Hf8 GENE > /9tt/6/71SS Gk

PEtwIVC.C plc Cirru77 of 7WE /LEristurt Nicerc4ey-

70 /MMCHENT 196 />st FWienVE grfggcesve.y

89C/L/7?ff 70 Mggf fpg LW/fVf M"Of . Osv TMC .j

\ ynLITY As/> JTT 6*MitcCNet st*St%kCC 7Eh!, ,

!

; -

1
|

-

.

Page 1-1 i
i

.|

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



_._. _ _ _ _ _

,,,

.
-

..

C0fmENT' * *
.

,

.

2. TECHNICAL SUPPORT CENTER

2.1 Integration with Qverall Planning ,

.

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

a. Provides plant management and
technical support to plant operations
personnel during emergency
conditions;

..

b. Relieves the reactor operators of
peripheral duties and connunications
not directly related to reactor

4

system manipulations;

c. Prevents congestion in the control
room; and

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

q
2. The TSC shall be the emergency operations

] work area for designated technical,
engineering, and senior licensee plant

1

i management personnel; any other

| .
licensee-designated personnel required to

i provide the needed technical support; and
a small staff of NRC personr.e1.

,

3. The TSC shall have facilities to support'

the plant management and technical
: personnel who will be assign.ed there
i during an emergency and will be the

primary onsite connunications center for ..

the plant during the emergency. TSC;

personnel shall use the TSC data system to .

analyze the plant steady-state and dynamic:

behavior prior to and throughout the*

course of an accident. The results of this-

analysis will be used to provide guidance .

'

to the control room operating personnel in |

the management of abnonnal conditions and |,

|

|
In accident mitigation. TSC personnel will :

also use the environmental and

;

j - Page 2-1
i,
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radiological information available from-

the TSC data system to perfom the;

necessary fuhetions of the EOF when this'

! facility is not operable.

4. Since the specific allocation of functions
assigned to emergency facilities will

< differ from design to design, the proposal
should clearly state which functions

,

(Operations, Radiological Assessment,'

etc.) are assigned to the TSC.
,

! 2.2 Location

.

| 1. The TSC should:
s

! a. Be in the same building as the
| control room if possible; if not,

then where is it located?i

,

b. Be within 2 minutes we.1 king distance
frem the control room.

Is the TSC within the security OVKd&P FEsce/PMM,'

I perimeter?
fYfif NM /Z N*Y

Must someone pass through security
/M('offT M // Ncheckpoints to move from the TSC to

the control room? gggg g
What provisions have been made for O@vEpassing through security checkpoints g /f/#FT
quickly and easily?

What stairways, corridors or
equipment spaces must be traversed?

Is the route between the TSC and ,

control room exposed to air-scattered
or direct radiation from the
containment?

What is the maximum exposure a person
will receive while walking from the
control room to the TSC during a

,

design basis accident (less than or
equal to 5 rem, including all other
exposures, during the course of an
accident)?

.

Page 2-2
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i Does the route between the control
room and the TSC have a radiological
monitor or are there provisions for
detamining exposure rates

|
periodically? ,

.

c. Facilitate face *.o face interaction
; with control room personnel.'

.

|
Are there additional means (e.g., / Nfs./ /efft</Mese
closed circu t TV) cetween the TSC

1
; and the control room to facilitate
| visual as well as auditory

communication?4

What are- the factors that impede
face-to-face interactient

gyp)Apr p /7y4
i

d. Afford access to any control room
infomation not available in TSC data

|
system. g, g,yg

| How can data not available in the TSC )

|
data system be provided to the TSC7

| 2.3 Size
,

Sf MW Y g g/:! 1. The TSC shall provide: ,

Mgoft'4 /I perTM M'; a. Working space, without crowding, for 7W SfM
,

the personnel assigned to the TSC at
M 7N 78 Cthe maximun level of occupancy g# #

M psM78p jfge/thtrf g g
|

(minimum size of working space'

provided shall be approximately 75 sq

@ft Gbd *
; ft/ person).

is assigned to etch I pgu #E99#Ket*7't fHow much spac
work statio i

QVfALY f*0|GSMlP71V6 -

Is an ocerational secuence diaaram

i provided that describes the hw47 gg py P:

stations and items of equipment? y rk
interaction among operators, p,

- bATA D.r1rf/4 CPMef784,

!

gg 4COWACL gMp00704

.

.
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,

Is a locational diagram provided that
shows where personnel work stations OygALY SEJoeib7'vE
and items of equipment will be
placed? Is the scale of the diagram
provided?

Is each work station equipped for its
;

i function?

j Are personnel grouped by function?
Does each work station nave

: sufficient space to carcy out its ;

|assigned function?

| Explain how the tocation of
; facilities and equipment is
j consistent with the patterns of

interpersonal inter?ction and machine
j utilization that will take plack.
,

| Who needs access to which eachines?
!

1
What is the flow of information

i

between persons and groups?

I Are personnel performing related
; tasks located adjacent to one -

another?

Describe the organization of the work'

stations. Are they organized
4 according to Figure 2.17

Describe how the workspaces are
' designed to control traffic and noise ,

, '

; (mechanical and conversational). j
b. Space for TSC data system equipment

needed to transmit data to other
' locations.

Where is the data displayed?i

i Show how layouts of displays are
coordinated with working space

j layouts.

!

i

'

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

~

Where are the maps, diagrams, ..

drawings, etc. located?
;

Is there a description of the CWP /MTMiNs
characteristics of the machines in
the TSC that provides a basis for

. detennining their compatibility withi p
j anthropometric guidelines (e.g. J,gIL DNP W N W 4-CT00 .
i Cott & Kinkade. Human Enaineer< na

'GuideTo EqulEmdnt Design)?'

Are the characteristics of the data
display devices compatible with

i anthropometric guidt.eines?

c. Sufficient space to repair, maintain,
and service equipment, displays, and

,

instrumentation.

ibw much space is provided to allow.

access to backpanels for repair?
,

What spare modules are available? fOOI
:

I d. Space for unhindered access to

i comunications equipment by all TSC
| 3rsonnel who need comunications
! capabilities to perfons their
j functions.

I Is there a description of the layout
Lj of the telephones in the TSC7 bpge,,/ ggqsMN!W W

How much space is provided for
i each telephone? (one sq. ft. pyg y g*g(f&/fMi

minimus)4

-
,

How can a ringing telephone be
eastly identified (i.e., do
telephones light up when ringing)?

:

Page 2-5
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e. Space for storage of and/or access to .

plant records and historical data.

How much work space is dedicated to M L/ UfW# MIN'

this task? ,

. .f. A separate room, adequate for at j

least three persons, to be used for
private NRC consultations.

Are three of the five NRC work
stations afforded sufficient privacy

for meetings and telephone

| conversations?

Does this room have a speaker i MM M###
(|

telephone? -

- gwgry / %tsett m vf) What size is this room? (200 sq. ft.
;

| minista)
!

| C. The TSC working space saall be sized for a
| minimum of 25 persons, including 20
; persons designated by the Itcensee and
; five NRC personnel.

How many people are assigned to the TSC by
the emergency plan, including five NRC;

; personnel?
IIs 'ehe work space adequate for these

; people to perfonn their functions? -

!
' 2.4 Structure

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

fpeeWsts7tpr A** VM
i Can the TSC be operable during a 100-year
j flood? -- Anat$C- 664f , RCt,MG'

N NN DEN"
Can the TSC withstand a 100-year
windstonn?

;

? Is the TSC accessible during floods and
storms?

.

.
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2.5 Habitability
)

i

1. The 'TSC shall have the same radiological
!

-~

habitability as the control room. l

'

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

What are the whole body radiation doses |

during plume passage (less than or equal j
,

to 5 rem)7

| 2. The TSC ventilation system shall be
functionally comparabic to the cuntrol .

room system. (i.e., high efficiency

particulate air and charcoal filter). .

Automatic isolation is not required. |

Briefly describe the HVAC system )
'

i
filtration system.

|
'

<

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

,7 difference.
iIs the HVAC system controlled to isolate

-

the intake?

At what airborne activity level does I

NSW SQWNMgW,isolation cccur?;

How is the level determined? M e /M N#I A W

/#MM# M"M ;
Where are the sensors located?

*
_

|

i
.

' .
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3. Radiation monitoring systems shall be
either permanently installed or shall be
dedicated portable-type instruments (e.g.,

| dose rate and airborne radiation
,; detectors). Detectors shall be able to
! detect radioionine as low as IE-7 '

.

microcuries/cc. The licensee shall provide
! the TSC with installed radiation monitors
j or , dedicated ' portable monitoring

equipment.
,

; Are dedicated dose-rate instrunents,

survey meters, and airborne radioactivity'

monitoring instruments assigned to the
TSC7

| Which instruments will be used?
~

,

How many of each?'

Where are they located?
,

How was the type, number and placement of
monitoring instruments determined?'

What are the ranges of these instrtrients?'

Do the instrument ranges cover the values
.

expected if the TSC's HVAC decontamination
: capability fails during a DBA?

Who is assigned to monitor the TSC

habitability?

i .
What are the qualifications of this OVK4'> /oppremerWE1

|
pe.rson?

If there is no one assigned, are there
fixed instruments equipped with audible
and visual alams?

!

t

i

!

I
'
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At what radiation levels will these
instruments alarm?

Does tfie system provide a warning of the -
~ -*

precautionary radiation levels in a timely
takemanner to allow the TSC personnel to

protective actions?

Are unattended instruments in continuous
operation?

hcw is .odine monitored?

Is the detectibility for airborne I-131 as
-

low as 1E-7 microcuries/ce?

What is the reliability of the
continuously-operating instruments, i.e.,

|pp q wegngar $is there back-up power for the
instruments? Do the instruments meet the
manufacturers specifications for gyggs,7 ppggeapprWE
availability and accuracy? How often are
the instrianents calibrated? ;

4. Supplies of protective clothing,

respiratory equipment and potassitan todide
shall be readily available to all TSC
personnel.

.

If this is not the case, how many

individuals can be supplied?

! Are reserves of this equipment available
in the TSC or some other nearby location?

Where?;.

Are instructions for use of KI available?

How is the need for such supplies _

determined, i.e., when will personnel don

|
respiratory equipment? |

j'
|

Is tt.e protection factor for respyttory /i

equipnent equivalent to a full face mask?' -

|

|

Page 2-9
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2.6 5taffing (NUREG-0696 and PNL T'SC/ EOF l

Staffing Study) |.

1. The TSC shall:
'

a. Bs fully functional within 30 minutes
of activation.

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

b. Consist of sufficient technical
personnel needed to support the
control room including individuals
whn can handle situations involving
operations, maintenance,
administration, security, Rad / chem,
and comunications (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. Allocation of tasks to oersonnel should _ht,,, p g 7:

| validaQd _D_y an andysis of error lik Q (-
! .,,,J i t ua tlo n s, especiaT1y those situations ..

that might exceed the human operator's
capability in the areas of perception,
memory, information integration and
manipulation of controls.

I What is the total nunber of personnel
' assigned to the TSC?

.

Are there adequate numbers of personnel
assigned to the TSC to carry out its
function?

.

. !.
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TSC ORGANIZATION J

*
-

.

1

|-

,

'

I
.

TSC

MANAGER

: I

I I I I -

NRC ADMINISTRATIVE RAD / CHEM ENGINEERING |
SUPERVISOR )-

SUPERVISOR -
SUPERVISOR -

LIASON -

| 1 1 1 1

!

COMMUNICATORS CHEMIST MECHANICAL
ENGINEER

_
| 2-3 1

_ -

1

SAFEGUARDS HEALTH

PHYSICIST INSTRUMENT AND
COORDINATOR

' -

CONTROL ENGINEER
-

1 2-4
-

I

DOSIMETRY, POSTING, HEALTH ELECTRICAL-

AND RECORDING CLERK PHYSICS ENGINEER-,_

1 TECHNICIAN g

I.
! -

HYDRAUllC
DOSE ASSESSMENT ENGINEER

.

' -

COMMUNICATOR I
AND RECOP. DER

-

I SYSTEMS ENGINEER'

AND LI AISON :
'_ -

TO VENDOR

I
!

PROCEDURE CLERK
.

,

AND RECORDER |-

1
l*

!

FIGURE 2.1 .
-

i
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2.7 Comunications
.

1. If existing licensee communications
systems are to be used to meet TSC-

emergency requirements the licensee must
demonstrate the system's ability to handle
added TSC requirements under emergency
conditions.

2. TSC telephone access to connercial
comon-carrier services must bypass any
onsite or local nffsite switching
facilities that may be susceptable to loss
of power during emergencies.

<

3. How many switchboard independent'

commercial telephone lines to the plant
are available for use by the TSC during
emergencies? .

4. TSC' voice communications must consist of a
reliable primary and backup system and
include:

a. Hotline telephone in the NRC

consultation room on the ENS to the
NRC Operations Center.

What is the backup system for
comunications to the NRC7

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

.

What is the backup system for

communications to the NRC7

c. Dedicated telephones to the control
room. OSC, and EOF.

Do these telephones provide e

non-interruptable service between the
TSC, EOF or control room?

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

l
'
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e. Intercomunications systems between
any separate work areas within the *

TSC.

!s there an intercom to connect the/pgW 889F/ftMfar .
. '

TSC manager and supervisors? (

f. Comunications to licensee mobile
monitoring teams.

. .

g. Comunications to State and local
operations centers.

h. Radio comunications with onsite and f
response jg u M v h KAT

3,.fgte organizations and
,

*
groups.

5. A't least two additional dial telephone /QgfriouA1, 70 AMeld 0 61 N ,P
lines must be provided for use by NRC
personnel.

.

6. Facsimile transmission capability between
the TSC, EOF and NRC Operations Center
must also be provided.

7. Provision must be made for 24-hour per day
.

notification to and activation of the
State / local emergency response network,
with 24-hour per day manning of
comunication links that initiate

emergencyresponseactions(NUREG-0654).
'

8. A coordinated comunication link for fixed
and mobile medical support facilities -
shall be provided (NUREG-0654).

'

9. Are there descriptions of how the
following comunications needs are met? p gg

TSC Manager with M Ex e /VE , ,

Corporate HQ AurreurA770d -

Control Room ff9WMMMEOF
OSC .
NRC

'

State / local governments
Vendors

Page 2-13
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Administrative Supervisor with

! Corporate HQ

! Security force Q Vgg s.y fRETcMpyg,Backup communications

l EOF ,

Rad / Chem Supervisor witn

Radio to HP technicians
; HP control point

OSC'

Chemical laboratory'

j EOF
State / local governments

'
HPN

j Engineering Supervisor with
,

Corp ~ orate HQ
Control Room
OSC
EOF:

i Vendors
NRC

' .

Radio to corrective action teams
;

j -
.

.

: 2.8 Instrtmentation, Data System Equipment, ,

! and Power Supplies
j

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

|

| 2.9 Technica1 Data and Data System -
1 -

| Thes'e methodologies are addressed in -

sections 6, 7, 8 and 9.
J

"
,r

/

.

i .

/
. /.

,

: * <
,

7,
.,

*
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2.10 Records Availability and Managerunt

1. The TSC personnel shall have ready access
to up-to-date records, operational .-

specifications, and procedures that
include but are not limited to:

i

a. Plant meteorological data,
botr TN!! htestA/Gu RE\pertensky .

b. SPD systems * M tWTEWAust R Keeekt , $95C t ,gr1r pqw
c. Plant technical specifications, $fbf Th* M AC ## 7TC f

**UKd. Plant operating procedures,

e. Emergency operating procedures,

f. Final Safety Analysis Report,

g. Plant operating records,

h. Plant operaticas reactor safety
committee records and reports,

;

1. Records needed to perfom the
functions of the EOF when it is not
operational, and

J.dp-to-date, as-built 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.

k. Checklists, guides, worksheets and pgp f9gp4//#fM&P
other job performance aids.

, .

2. The licensee shall have all of the above - -

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

What procedures have been established to
update these records as necessary to
ensure that they are current and complete?

Describe the method of storage and

presentation of the TSC records which
ensures their availability and ease of.

access under emergency conditions.
.

.
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3.0 CONTROL ROOM
-

3.1 Int'egration with Overall Planning , ,

,

1. The - design c' the control room (CR)
;

'

addresses the following goals during
normal operation:

a. The contrM room is the onsite
location from which the nuclear power
plant is operated. It contains the
instrunentation, controls, and

displays for:
_

nuclear systems,
. reactor coolant systems,

steam systems.
electrical systems.*

safety systems, and-

accident monitoring systems.
I

b. The control room is staffed during
normal operations by a minimum of: /RAE4g wr AN)

a shift supervisor who is a senior gy ggypp e.T g nFH
licensed reactor operator and
whose duty station may be in the OW WWfimediate vicinity outside of *

the control room itself;
R69WRCM M J

a shift foreman who is a senior
licensed > reactor operator and
whose duty station is in the
control room;

- two, operators,control room
reactor operators, licensed

whose duty stations are in the, ..

' control room;'

" auxiliary op,erators, two reactor
operators, whose duty

-.

assignments are set.by the shift-
isupervisor. .

i

e

s
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2. The design of the control room addresses -

the following goals during amergen:y
condition operations:

a. At the start of an eme 3ency
situation, the control room staff
performs the following functions:

,

monitor plant pararneters,'
. analyze abnonnal conditions, " '

i take corrective actions, -

classify emergency, i
4

j make initial notificatioa to shf*t l

supervisor, |
t

shift for eman, and shift
a. technical advisor,

establish initial trends to plant
parameters,,

establish necessary contal room
'

staff changes,
establish comunications with plant,

i

emergency response teams,i

| establish comunications with
Emergency Response Facilities,

! and
manage plant operations.'

| -

!

3.2 Staffing
!

1. The personnel organization in the control #N NEf## UNI **I k
room is shown in Figure 3-1. y

2. Tne succession of authority if the senior
person is incapacitated or unavailable $4M OIMM
must be addressed. g

3. The functional organization in the control
room during an abnormal event is shown in
Figurt 3-2.

.
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|3.3 Comunications
|

1. The folkwing onsite and offsite
comunication links for continuous ~

-

information exchange must be available.

comercial telephone
dedicated telephone
radic
p;&nt intercom

Are these comunication systems described?

2. The shift supervisor, shift foreman, and
tecteical advisor or tneir designates must
be imediately notified of an abnormal

, ggg g,y pggyem mwgcondition. Indicate expected average and '
maximin notification times.

s

3. After the TSC is operational, the control
room staff must verify that TSC

comunication links with emergency teams
are established and functional. W 6JpggwesM#.

4. Varification must be made that information)t pgv my atenprmet . ALso
going to ERF's is correct. . ppg

>gtAt ou McAME ef Motm'
-

0F HFD .
.

3.4 ERF Phase

After the TSC is operational, does the
Control Room staff relinquish the*

following functions:

managing plant operations, and

peripheral duties and communications not
directly related to reactor system ..

manipuiations.

1

1

.
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1 CONTROL ROOM ORGANIZATION
',

*

|VA W!*M# f*A

pig poc vME WT;

-

,

!

SHIFT SUPERVISOR
,

; (SENIOR LICENSED
: REACTOR OPERATOR)

,

I- I
i TECHNICAL COMMUNICATOR SHIFT FOREMAN

1 (SENIOR LICENSEDADVISOR
-

REACTOR OPERATOR)

-
~

1'

1
1

TECHNICAL
;

ASSISTANTS CONTROL ROOM-

(AS REQUIRED) OPERATOR

(LICENSED REACTOR -

! OPERATOR)-

:
'

2

)
!

~

AUXILIARY
! OPERATOR -

! n1

AUXILIARY,

OPERATOR
-

'

1
.

*
.

-
,

FIGURE 3.1
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FUNCTIONAL ORGANIZATION - CONTROL ROOM

3

I |

. .!!

, ,
. -

|
;

)

i

COMMUNICATIONS
EMERGENCY

RESPONSE
FACILITIES

n
,

MANAGE TAKE MONITOR TRENDS
COMMUNICATIONS COMMUNICATIONS

PLANT * CORRECTIVE -+ IN PLANT
OFFSITE PERSONS ONSITE PERSONS

OPERATIONS ACTION PARAMETERS

y y ga
a

I 4
ANALYSIS OF .

CLASSIFY - ABNORMAL>
'

EMERGENCY CONDITIONS

t
ABNORMAL PLANT

PARAMETER VALUES

OR INDICATORS

-

FUNCil0NAL UNTilTSC OPERATIONAL

FIGURE 3.2

1

i
.
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4. OPERATIONAL SUPPORT CENTER

|

. .

4.1 Integration with Overall Planning

1. The design of the Operational Support

Center (OSC) addresses the following
goals:

a. Provides a location where plant
logistic support can be coordinated
during an amergency, and

b. Restrii:ts control room access to
those support personnel specifically
requested by the shift supervisor.

2. An onsite operational support center is
separate from the control room and the TSC
and is where licensee operations support
personnel wi.ll assemble in an emergency.

Where is it located?

Describe the isolation of the OSC from the'

TSC and control room.
;i

! Where are the backup 05C sites and are
i theyaccessible(e.g.onsiteor nearsite)
i and habitable?

,

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

f- 3. Provision shall be made for an alternate
health physics control point. Where is it'

located?
, ,

4. The health physics control point shall be
imediately accessible to the OSC. (i.e.,
will personnel traveling from the OSC to
the H.P. control point receive less than 5
rem when combined with other exposures
duringthecourseofanaccident?)

; .

"
,

:

; ,[Page 4-1
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.

| S. Can personnel access storage facilities
| without receiving greater than 5 rem (when
: combined with other exposures) during the -

course of an accident?
,

!
'

i 4.2 Habitability

i

f, - . . - .

i f 1. No specific habitability requirements' are
\

i established for the OSC.

Is the OSC as habitable as the control 'f/Ep gdputeENEvrf
! room? Discuss.

$640esnEMD bE'*M"S':

Is the shield.ing comparable to the control!

room? Discuss.

Is the ventilation comparable to the
j control room? Discuss. i

2. If the OSC habitability is not comparable4

'

to that of the control room, procedures-
: shall be available for evacuation of OSC

personnel in the event of a large-

radioactive release.
'

If OSC has to be evacuated, what are the
criteria for evacuation?

,

Have key people been selected to remain
4

onsite (or nearsite) to continue OSC
functions?

4 .

Are other personnel, evacuated offsite
from the OSC, available to provide
additional OSC functions if required?

3. How are radiation levels determined in the
OSC7

4 ,

!

,
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4. Emergency supplies (protective clothing,
* meters, dosimeters and

respirators, surve$ able in the OSC for all / gs&J /PKpveAt#Ks/1KI) shall be avai
fpersonnel assigned at the facility. -

.

.

What alternate supply arrangements have O Vf#8 P f4KIC M *F'#8 *
been made? p e9t!!vt M M 'in OE

-

Where are equipment and supplies stored? g pg)
,

How does OSC staff obtain their equipment?
(i.e., is it signed out, just taken, etc.)

.

4.3 Communications

1. There shall be a direct and dedicated
primary corrinunication link with the
control room and TSC.

2. Comunications with the TSC and control
room shall be available at the backup 05C. .

3. A dial phone shall be available in the OSC
for other onsite and offsite locations.

4. Direct voice intercomunications and/or
reliable direct radio comunications may .

be used for supplementing telephone links.

.

s

- .

.

|

|
*

l
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4.4 Staffing

1. Personnel shall be assigned to the OSC
;

for: l
i

a. Damage control -
,

b. Fire Brigadei

! c. First Aid
d. Radiation Control
e. Decontamination:

| f. Radiological and Environmental
'

i Surveys
9. Maintenance / Repairs

, h. Other Operations Personnel
;

! 2. When the OSC is activated, it shall be
supervised by Itcensee management .

personnel designated in the licensee's
; emergency plan to perform these functions.

Who will be in charge of the OSC7' .

*
be assigned for each f I M # I" W3. Team leaders shall

; functional group. ) Jort BMGNoH**
I

.

4.5 Size
-

4

1. The OSC shall be large enough to
accomodate assigned personnel and,

equ.ipment to be stored in the OSC (e g t / p f s/ F#FWMM8FM;

; so. dL per person for evaluative purposes (
!

! only).

PS t W #K M8 d C M 8)
|

2. Decontamination facilities should be I pgy
readily available. ans raws 70 bewr

i Where are they located? int m t S/SE ?
i

,

.

.

:

i
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5. EMERGENCY OPERATIONS FACILITY'

:
.

'
~

wi. h Overall Emergency5.1 Integration t ,
, ,

Planning

1. The design of the Emergency Operations
; Facility (EOF) addresses the following'

goals:

d. Management of overall licenses
: emergency response;

b. Coordinatun of radiological and

i
environmental assessment;

! c. Determination of recommended public
i protective actions; and

d. Coordination of emergency response
4 activities with Federal, State, and'

local agencies.
,

! 2. The EOF shall be staffed by licensee,
-

Federal, State, local and other emergency,

'

: personnel designated by the emergency
plan.4

3. Facilities shall be provided in the EOF
4

for the acquisition, display, and'

evaluation of all radiological,
meteorological and plant system data
pertinent to detenntning offsite
protective measures.

4. The licensee shall use the 50F to
coordinate its emergency response
activities with those of the local,' State,,

i

and Federal agencies, including the NRC. - .

Licensee personnel in the EOF will assessi

potential offsite effects and make

appropriate protective action
recomendations for the public to State
and local emergency response agencies. The
EOF 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

Page 5-1
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also may use the EOF as the post-accident
recovery management center. Since the
specific allocation of functions assigned
to emergency facilities will differ from
design to design, the proposal should
clearly state which functions
(Radiological Assessment, Security, i

Coordination with Offsite Agencies) are |
-

assigned to the EOF. .

5.2 Location, Structure and Habitability

i 1. The atting of the EOF should include the
following criteria:

a. Whether the location facilitates
| carrying out the functions specified
; for the EOF (i.e.. determination of .

pub 1 h protective actions to be'

recomended by the Itcensee to

offsite officials, and coordination
j

i
of the licensee with Federal, State,
and local organizations).'

I Describe the transportation network
in the vicinity of the EOF adequate'

to assure rapid coverage of the EPZ
| by monitoring teams.'

| Is the EOF placed in a location that
is readily accessible by road to

! Federal, State, local government
officials as well as the licensee's

; corporate and site operations
personnel?>

Has the selection of the EOF location
been coordinated .with State / local

'

officials?*

)

.

i

!

l
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b. What radiation doses would be
expected when the EOF is accessed'

during DBA or other specified
; nt (less than or equal to g

| Is .the EOF accessible during

|
periods of radiation releases?

:

Is there an alternate EOF 7

2. The EOF must be able to withstand
reasonable expected adverse conditions.
(e.g., 100 year floods and high

i

winds)

How would the 100-year water levels
and winds affect the operation of
the EOF 7

3. 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 beyond 10 miles of the TSC.
Protection factor is defined in
tenns of the attenuation of 0.7 MeV -

gama radiation.
-

.

>

- .

.
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4. The EOF ventilation system shall be
functionally comparable to the control
room system and TSC (i.e., high efftetency

no charcoal) if
particulate air filter; leslocated within 10 mi of TSC If

located beyond 10 miles from the TSC, the
EOF 'needs no ventilation protection. ,

To what level will the HEPA filters reduce'

particulate levels? ,-
,

!s the HVAC system controlled to pemit
isolation of the intake?

:
; At what level of airborne activity is

isolation performed?

How is the level detemined?

Where are the sensers located?

i Where is this level monitored?
I5. Protective clothing, respiratory equipment
Iand pctassium iodide shall be readily

available to all EOF personnel.i

If not, how many people would be supplied? -

j

Are reserves of suppifes svailable? |

Where are they located?
*

,

How is the need for these supplies
determined? (i.e., when will respiratory
equipment be used?)

Is the protection factor for respiratory I gwppy
equipment equivalent to a full face mask? j'

Are instructions for KI use provided in ,

the EOF 7
,

1

'
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5.3 Staffing'(NUREG-0696 and PNL TSC/ EOF '

Staffing Study)

' .-
% The E0F shall:.

a. Be functional within one hour of
activation;

What equipment takes 'mcre than 60
-

minutes to become operational?

How long does it take to fully staff
the EOF 7

What is- the procedure to ensure
notification of the minimum EOF
staff?

h. Incluos' staff to engage in onsite and
offsite radiological monitoring and a
senior management person to be in
charge of all Ifeensee activitier in
the EOF. An example of additional
staffing needs for the EOF are given

[ py y 7pty bowngq
ic Fdcure 5-1 (from the PN1 Ttc/ EOF

Staffing 5tudy.)

c. 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. Allocation of tasks to personnel should be
validated 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
assigned to the EOF 7 Are there 6dequate
numbers of personnel assigned to the EOF i

to carry out its fun: tion?,

|

l
i

'

i
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EOF ORGANIZATION

i

1-

|| *

EOF

MANAGER

|-

| I l |
_ ~

DOSE LIAISON
| ADMINISTRATIVE

SUPERVISORASSESSMENT -~

i SUPERVISOR
' 1 SUPERVISOR 1

-
,

! 1

SECURITY NRC LI AISON 1

! COORDINATOR FIELD TEAM 11 ENGINEER !.

-

1 DOSECOMMUNICATOR ENGINEERING1 -

|
-

1 SUPLRVISOR ASSESSMENT)

| GUARD (ASSISTANT 1
_ -

1 FIELD DATA MANAGER)

RECORDER - PUBLIC' -

I AFFAIRS
i DOSIMETRY - ~

CLERK OFFICERj- -

TSC g
! 1

COMMUNICATOR
AND RECORDER 5 TATE / LOCAL.

: COMMUNICATIONS I GOVERNMENT-

| TECHNICIAN
1

-

1 - 1
HEALTH

| PHYSICIST EOC~

} LOGlSTIC5 CLERK' 3 LIAISON-

i ADMINISTRATig I
i ASSISTANT,-

j RECORDER

j 1

POSTING (STATUS) ,

CLERK-

1
.

FIGURE 5.2
,
,

!
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5.4 Size

1. The 'E0F building or building complex shall
' -

be large enough to provide: -

a. Working space for the personnel J

assigned to the EOF as specified in i

the Itcensee's emergency plan, )
iincluding State and local agency
lpersonnel , at the maximum level of

occupancy without crowding (minima
size of total vAing space provided
shall be approximately 75 sq
ft/ person);

.

How much space is assigned to each
work station?

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

Is a locational diagram provided that
shows where personnel work stations
and items of equipnent 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,
administration etc.)?

Are personnel grouped by function?

Does each work station have
sufficient space to carry out its ,*

assigned function? ,

| Explain how the location ofI

| facilities and equipment is
: consistent with the patterns of

interpersonal interaction and machine*

.

-

utilizations that will take place.l

Who needs a'ccess to which machines?

Page 5-7
.

.- e - -- ~ ~. - - # ,



_. _ _ _ _ - _ - _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____-

.

'

COMMENT .- ..
.

.

.

What is the flow of infomation
between persons and groups?

Are personnel perfonning related
tasks located adjacent to one
another?

Describe the organizations of the J OVf# W [## "## I '

work stations. Are they organized j ,

according to Figure 5.27

Describe how the workspaces are
designed to control traffic and noise
(mechanical and conversational).

b. Space for EOF data system equipment
needed to transmit data to other
. locations.

.

Where is the data displayed?

Are layouts of displays coordinated
with working space layouts?

'How much space is there for working
with maps, diagrams, drawings, etc.

Where are the maps, diagrams,
drawings, etc., located?

Is there a description of the I

characteristics of the machines in -

the EOF that provides a basis for
determining their compatibility with og VSE.

50.11 A KMid3Juman Enn13te.ering N pop fanthropometric guidelines (e.o. Van

Guidet70_quipmen,t Desisis)? q-

Are the et.aracteristics of the data
disp 1.ay devices compatible wi,th
anthropometric guidelines?

c. Sufficient space to perfona repair,
maintenaa:e, and service of
equipment, displays, and
instrumentation;

'

.
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.

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

What . spare modules are available?
*

.

Is a working station assigned for
repair and maintenance 7

d. Space for unhindered access to ,,

comunications equipment by all E0F

personnel who need communications
capabilities to perform their

functions.

Is there a description of the layout'

of the telephones in the EOF 7 ,

How much space is provided for
each telephone (about i sq. ft.)?

How can a ringin telephone be
easily identified (gi.e., do phones
light up when ringing)?

e. Space for ready access to functional
displays of EOF data.

Is there space to display maps of the
EPZ7

f. Space for storage of plant records
.

and historical data. Records, data
and drawings may be kept in TSC if
they can be displayed in the E0F by
an automated method of retrieval.

,

How much work space is dedicated to
this task?

-

g. Separate office space to acccannodate
at least five NRC personnel during
periods that the EOF is activated.

How much office space is allocated
for NRC use (at least 250-375 sq.
ft.)?
Does this room have a speaker
telephone?

.

Page 5-9

- -

| .



-
-

. . ;. .

.

COMMii(T
''' *

,

.

; 2. The EOF working spaes shall be large
enough for at least 35 n-tuns, includingi

! 25 persons designated by the Ifeensee, 9
! persons from NRC, and 1 person from FEMA. I

; This sintam space shall be increased if i
; the maximum staffing levels specified in 'i
i the' licensee's emergency plan, including

representatives from State and local;
^ agencies, exceeds 25 persens.

i How many people are assigned to tha EOF by
I the Emergency Plan including the hPC
j personnel and one FEMA person?
r

.

1 Is the workspace adequate for these people
| to perform their functions?

*
;!

Are workspaces designed to control noise
and traffic and to avoid unintended
dissemination of confidentiel infomation?

|

J Are provisions made for liaison persons
from offsite organizations (if desired by

'

; theseorganizationt)?
1

|
!

i.5 Radiological Monitoring

I 1. The licensee shall provide the EOF with
installed radiation monitors or dedicated,
portable monitoring equipment.j

-
Are dedicated dose rate instruments,
survey meters and airborne radioactivity

;
i monitoring instruments assigned to the
! EOF 7

'

Which instruments will be usad?

Where are instruments located?

How many of each?
.

| How were types of, neber of, and

; placement of monitors determined?

What range do these instroents have?' ,

'
.-
1

.

1 -

'!
^
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|

2. These systems shall continuously indicate
radiation dose rates, airborne,

radioactivity concentrations and the
-

presence of radioiodine as low as IE-7 .- .

microcuries/cc in the E0F.
.

Is someone assigned to monitor the EOF
habitability when radiation releases are -

taking place? ,

What are the qualifications of this
! person?

If not, are there fixed instruments which-

are equipped with audible and visual
alarms?

At what rad'iation levels will these
instruments alare?

Are unattended instruments in continuous
-

operation?

How is iodine monitored?

Is the detection limit for airborne I-131
-

as low as 1E-7 microcurries/cc7

What is the reliability of the
continuously operating instruments? (i.e.,* -

is there back-up power for the
instruments? Do the instruments meet the

~

manufacturers specifications for
availability and accuracy? How often are
the instruments calibrated?)

|
'

,

= .

.

1
.
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' .! 3. These monitoring systems shall include -

local alarms with trip levels set to
provide early warning to EOF personnel of
adverse conditions that may affect the
habitability of the EOF.

What -are the trip levels of these :
instrments?

Does the instruent system provide a
'

-

warning of precautionary radiation levels,

in a timely manner to allow the EOF
personnel to take protective actions?

g /C6[/MM4. Does the EOF have a counting room? I

What instruents are available in the 4counting room? gm WE;
.

Where are backup counting rooms located? gy ppy M4P
! Is the counting room or receiving room

readily accessible to offsite EOF 85 Wgb RF TF#FIP IEd"II

; personnel and monitoring teams? -

Is the monitoring equipment stored at the
EOF 7 If not, where is it stored? -

,

',
.

Supplies of ' protective clothing,
respiratory equipment and KI shall be.

readily available for all personnel who
may need access to the plant or may enter-

; the airborn pi m e.

Are instructions for t!.e use of K!
available?

4

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

Where? .

How is the need for such supplies
detemined? 1.e., when will personnel don
respiratory equipment?

i

Is the protection factor for respiratory
I

-

equipnent equivalent to a full face mask? |

|
*

i
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5.6 Comunications

1. E0F telephone access to comercial
telephone comon carrier services must -

bypass any local telephone switching -

facilities that may be susceptible to loss
of powr in emergencies.

How many switchboard independent
comercial telephone lines are available
in the EOF 7

2. EOF voice comunications must consist of a
reliable primary and backup rystem and
include:

-
.

a. Hotline telephone located in the NtC
office space fand also in the
licensee space if des 1rea ny the

licensee) on the emergency'

notificationsystem(ENS)tothe NRC
Operations Center;

What is the backup system for
communications to the NRC7

.

b. Dedicated telephone located in the-
NRC office space (and also in the
licensee space if desired by the

l licensee) on the NRC Health physics -
network (HPN);.

What is the backup system for
bcomunication to the NRC7

c. Dedicated telephones for management
comunications with direct access to
the TSC and the control room;

Do these telephones provide .
~

non-interruptable service between EOF
and TSC or control room 7

access [ W # #d. Dial telephones that provide
P/f0FES f' to onsite and offsite locations;

Page 5-13
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e. Intaccomunications systems between
work areas of the EOF, if needed for
the EOF functional performance and if
the E0F is comprised of separate
functional areas;

.

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

f. Radio comunications to Ifeensee
mobile monitoring teams;

Are there provisions to use

| comercial telephones as a backup?

g. Comunications to State and local
operations centers;

What are the primary and backup

comunications?

Are they diverse, redundant and
.

dedicated? ,

h. Comunications to facilities outsideEOF used to provide supplementalthe
support for EOF evaluations.

there primary and backup
Are
comunications to corporate HQ7

EOF comunication system shall also' 3. Theinclude designated telephones (in additionfor use by
to the ENS and HPN telephones) hall provide
NRC personnel. The licensee s
at least two dial telephone Ifnes for such
NRC use when the EOF is activated.

The

also furnish the onsitelicensee . shall istC
access facilities and cables to the
for the ENS and HPN telephones.

,

4. Facsimile transmission capability between
4 the EOF, the TSC, and the MRC Operations

Center shall be provided.

Is facsimile transmission capability
.

:talled and tested for compatibility
* HRC and offsite authorities?

.
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, 5. Are there descriptions of how the
! following communications needs are met?

| EOF manager with

.~
! Corporate HQ .

! TSC
i Control Room
j MC

State Goverreent'

j Local Government
j EOF Supervisors

1 Administrative supervisor with
(
j Corporate HQ
i TSC Security comunication center
j Outside telephone lines
j EOF manager ,

j Telefax
Photocopying

)

| Dose assessment supervisor with
*

HPN telephone
j TSC

1
EOF manager .

1 Outside line
i Radio to monitoring teams
4

3

j En'gtneering supervisor with -

Control Room

! TSC

f
Corporate

| Outside lines
Vendors,

;

Liaison supervisor with

Corporate HQ ,
,

t RC
1 State Government

Local Government'

TV Monitor (news stations)
;

.

/
/

!

< e .j
/
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5.7 Instrunentation, Data System Equipment,
and Power Supplies

.

4ese methodologies are addressed in
Sections 6, 7, 8, and 9. *

*

.

5.8 Technical Data and Data System
. . -

addressed in i

These rethodologies are
Sections 6, 7, 8, and 9.

5.9 Records Availability and Management

:

1. EOF personn'el shall have ready access to
up-to-date records, operational

specifjcations, and procedures that

include but are not ifmited to:
.

a. Plant meteorological data. .

Does the EOF have access to primary
and backup meteorological data?

.

Are dose assessment procedures
designed to use either data set?.

i

b. Up-to-date records related toi

State, and local emergency
licensee, lans.response p

.; Does the EOF have up-to-date copies
of State, local and Federal emergency

*

; response plans and procedures?

c. Safety Parameter Display System.
,

d. Offsite population distribution data.t

e. Plant technical specifications.

Are specifications, records,

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

f. Evacuation plans.

~
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i ,

g. Plant operating' prvedures.

h. Environs radiological monitoring
records.
'

~
' ti. Emergency operating procedures.

J. Ucensee amployee radiation exposure
histories.

k. Final Safety Analysis Report. |

1. Up-to-date, as-built drawings,>

schematics, and diagrams showing:

Conditions of plant structures
and systems down to the
component level, and

~

I In-pl ant locations of these
systems.

I

m. Checklists, guides, worksheets and
'

other , job performance aids.

2. These records shall either be stored and
maintainedintheEOF(suchas hard copy
or microfiche) or shall be readily'

available via transmittal to the EOF frum
another records storage location. The 1-

method of storage and presentation of the
EOF records shall ensure ease of access

,

under emergency conditions. The records
i available to the EOF shall be completely ,

! updated as necessary to ensure currency
and completeness.'

!
.

records stored and maintained inHow are-

the EOF 7

|
Are records readily available for . ,

transmission to the EOF from another
storage location?

,

Are records stored so as to be readily and
j

easily accessible?~
i

How are records updated?
!

How are the records accessed?
-

.
,

; ,a,e .u
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6. Data Acquisition System -

#r f

| .
-

'
-

-

..

6.1 DAS Functional Descriptien

The function of a data acquisit lo'n' sysigi g#tf TfArt /J Wrth /r e

(DAS)inthecontextof this meDixfology ~

doctanent is to provide a basic source of @ NWI# U N#84 '

jdata for all emergency responsa g7, y/ , p g g
facilities. A functional block diagram,
showing the facilities to be used for data gg gp7ygg .psygn, pyg
acquisition and their functional
interconnection to ERF's and other plant 752M AKK)f ye RE c4A#/hrh -

- - ,

facilities 'should be pFovided.. Figures 2
''

-'

and 3 of NUREG-069'6 are exa6ples of such A#Y WIKA 'sAAffo#F.
ci.agrams._ f [. ., ,

.

,

- _

- -
. -

6.2 DAS Facilities ; .

It is anticipated that a dedte'ated data
.

acquisition system. *oaatsting of a single
facility or a functionally integrated,
phy.utly distributed facility will be ~-

.-
proposed for _. most sites. However, ,

NUREG-0696 does not require thsf utilities
, _

provide specific, dedicated DAS < -

facilities, only that 'they. perfo m .

specific data acquisition functions. Some '

sites may propose to perfom-DAS functions
by sharing other facilities such as the
plant process contpol cortputer. .In either -

case,- any facilities 'used .-for the
,

. ,

acquisition of any and all data relating
to safety parameters and ERF's should '

address the following areas. -
'

.

. ~
/ ..

1. DAS Layout
~

| Describe thejlayout of the DAS. A drawing ,

l or photograph of thesystem(s), showing
equipment . room layout and operator-

| console (s) may be sufficient. -

,J

1
!

' -

; ,
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2. DAS Environment

a. Where is the DAS located?

b. What fire protection facilities are
provided? OvfRe7-

c. Is the roon temperature controlled? g gyggf M
What is the heat outpuc of the
equipment?

What is the heat removal capacity of
the air conditioning systemt

d. What humidity controls are provided?

e. Concerning' electrical pcwer:
'

What power sources ars available?

What are the CAS power requirements?

Is the source uninterruptable?
'

What is the backup source?
'

,

'
~~ _ _ . _ _ _

3. DAS Physical 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 gKM W#NI'

4

normal af splay device?
pgns,Y fR W W E

Can the user stop the system without
ent'ering the DAS resource restricted
area or enclosure?

'
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6.3 DAS Equipment Specifications'

-In order to evaluate the capability of a /jyf7 ppb of k LitT
'

.

proposed DAS to arquire and distribute
data..in a manner consistant with the gp pygy p f M,Mb # ~.
fractional criteria in NUREG-0696, the DAS
equipment configuration must be understood d gops psgp /& /NMAV@
in detail. The following questions are to

pq gg " herg #fbe applied to 'any subsystem of a

dedicated, distributed DAS, as well as to
any system which shares DAS functions with gy pf7gg

rother plant functions. n

htCHIT!CTdf.
I 1. Dedicated DAS

What facilities are provided for the
acquisition of data to be provided for
ERF's?

a. Specify the computer hardware
,' configuration:

What vendor?

What model nunber?

What is the processor's
computation
speed? instruction */****

.

anat is the system's
configuration?

.

Nunber of processors:

.

:

'

.

1
-

!

i

i

: 4 -- .

.

;
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i For each processor or
i

subsystem, indicate the; -

following:i

Working storage:_ bytes.
.

1

nihat type? (core, MOS, etc.);

',

! Error detection and/or .

correction capabil1ty?

\
On-line disk storage: g;

i

Number of controllers:'
_

Number of drives:
,

-
, Total capacity:_ bytes.!
-

Maxim a access
time:_ sec.
Minime transfer
rate:_ bytes /sec.

!
Tape storage: |

1

Drive type: (7 or 9 track) f

Neber of drives: - ..-
%

Mar.fm m _ _ _ _ . . - - ~

density: bytes / inch.

-

Speed:- in_ ches/sec.
.

I

!
I

i.
''

I
,

f

.

I

$

i
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Data Acquisition Hardware:

Number of analog
_ channels:

-
.

Sampling rate per g,PT ,,gg ops
channel: samples /sec.

Resolution per (NI. f| .- 13
--

channel: bits.

Number of digital *
channels:

,_

~
,

Bits per digital |
channel: l

l

Data communtcations hardware: )

Number of ports:
'

Type of ports: (RS-232, |' '

V35,etc.)

Average data rate per
.

port; bits /sec.
*b. What software operating system is

used?

c. Will this operating system
software be specially modified for

- use with the DAS? If so, describe
the proposed modifications and
their justification.

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

;

1

-

.

i .

.

I
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2. Additional Requirements for Non-dedicated I) DAS
I

*

! a. If
! the plant process control computer, or

any other computer facility not fullyi

dedicated to acquisition of data for
i

ERF's, is to be employed, the following
ir. formation must be understood in addition;

-

to that specified in 6.3.1. COMN^

j What facilities, hardware and g, ( -3
;

software, are included in theconfiguration to insure that
i

emergency response facility data I
acquisition functions and other.

functions do not interfere with and || degrade each other? '

.

Does the configuration include,

! dual processors with separate'

functions? -

Do programs and data for thei

separate functions reside inphysically separate workingstorano and en-line storage
,

facilities?
4

. _ _ .
~'

__

Does the operating system. '

i

'

-

software provide for the
implementation and isolation of,

j separate functional tasks?
,

; What user-callable systemj services are provided to
i facilitate non-cooperating,i

concurrent processes?
'

How does the operating
system deal with
conflicting requests for
system resources?

!
What is the system's !deadlock avoidance
mechanism? ;

i
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6.4 Sensor Data to be Acquired dj 8M O #I*

1. Plant variables of Type A, B, C, D, and E,
as specified in Regulatory Guide 1.97 .- .

Revision 2 Table 1(BWR's) or 2(PWR's), are
-

required; identify any exclusions,
deviations, or additions and describe the
justification for each.

2. Meteorological data described in |

Regulatory Guide 1.23 Revision 1 is
;

required; identify any exclusions, j

deviations, or additions and describe the ;

justification for each.
TD

3. For each automatically monitored sensor: | fg g ppyp4gg
y /yWWAt what location is the data from the / 88Yg8

sensor physically obtained for the DAS?

!s isolation provided? If so, describe. 8sfW83M
Describe the cabling between the sensor 7#8 AM#
and the DAS. b M N ###P

-

If the sensor signal is not connecteif D8Ilp gypyyWJ-

directly to a DAS input, describe any f:gp6cH.,

'

ind all intermediate circuits and/or
equipment.

At what rate is the sensor .

sampled: samples /sec.

At what resolution is the sensor data
read: bits.

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

~'

-
The method of entering the data.

:

The time required to enter the data.

j Procedures which have been established
for entering the data. !|

-

Verification processes used to insure
the data has been entered correctly and

|in a timely manner.

|
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6.5 Data to be Provided for f'ose Assessment
.

NUREG-0696 requires that, in addition to
radiological and meteorological data
specified in 6.4, the output obtained from
a ' Class A transport and diffusion -

(dispersion) model, described in
.

NUREG-0654 Revision 1. Appendix 2, be
| displayed in the EOF. If these transport-

and diffusion estimates are to be sent to
; the EOF via the DAS, identify: d VdCd t- PREro/FrivE

The source of these data;

; The manner in which these data , enter
the DAS;

The vol'une of data generated by thei

model; and

The rate at which these data are
|

input to the DAS.

i

.

;

|

i

i

.

4

!

1

.

'
.
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7. Data Display Systems .

. \
,. ;

7.1 Functional Display Devices
MMDa'ta is acquired and processed by the DAS g jg , ,v s/sTgy r . A MIC4- 0( M ii

for presentation in the TSC, the EOF, and
on the SPDS displays in the control room.

A F/%Abd FMXII/k/ T
08

A functional description of the display
devices used in each of these facilities 4 qusMA bLreMyf >
is required to determine their ability to
meet the requirements of NUREG-0696. 43 pug 4(- 04/1 NWW

| yege/ptc D$bM47F) bl5eM ef.
1

1. Displays Required

There must be a minimtsn of the following
display units present in each ERF

Tocation.

a. Control Room Displays
i

f The primary SPDS display must be in the
control room.

, .

b. TSC Displays'

There must be a dedicated mimic SPDS ' NN AA9 W' *MW * /N"**'"#
wrW *We# bouM Ee#T .display unit in the T5C. ,

#7Since trend infonnation must be MN 8/9F#'

displayed, there must be at least one
graphical display unit in the TSC. If

trend information is not displaye on a
graphical display unit, an. al ta.i. aate
method of display must be provided and
justified.

There must be at least one dedicated .

tenninal available to call up and *

display data specifically related to
TSC functions (i.e., plant system,

variables other than those included in,

the SPDS).|

|
'

'
.

.!
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There must be at least one terminal
dedicated for display of in-plant and
offsite radiological variables and NU gkweggg
meteorological infomation, 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 CRT's. ,,

There must be at 19ast one hard copy
device capable of d' splaying graphics
information. It h not necessary for
the graphics printer to have the
resolution or color equivalent of ther

graphics screen.
'

If static pictorial records such as
area maps, building drawings, component

.

drawings or system diagrams are kept pn-

a computer for call up, a second
dedicated graphics display device must
be provided for this purpose.

c. EOF Displays gg7 g
unt e7HJ We*QThere must be a dedicated mimic Sp0S ,py,,my,

; display unit in the E0F.

There must be a dedicated display '

! device for the monitoring function to
; monitor radiological, meteorological
- and plant variable data. /VI6J y ggyrf
i

I If the radiological evaluation function
i in the EOF is performed with the aid of

a computer, there must be a dedicated
terminal for this function.

There must be ,a dedicated display
device for obtaining information needed
by offsite officials. ,

1

Since trending information must be
displayed, a graphical display unit is
required. This unit could also be used
to display graphical data related to
offsite dose predictions (i.e., plume

,

dispersion, maps). J

'

.
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!
If static pictorial records, such as
area maps, building drawings, component % L/ Mf/4EWedf
drawings or system diagrams are kept en;

a computer for call-up, a second,

dedicated graphics display device must .. ,,

be provided for this purpose.
,

If a teminal is used for news media
briefings, it cust be an additional:

separate teminal.

I There must be at least one hardcopy
device available which is capable of
printing the displays on the CRT's.,

|

There must be at least one herd copy
device capable of displaying graphics

| infomation. It is not necessary for
i

the graphics printer to have the
resolution or color equivalent of the

.

graphics screen.4

l

!

)

2. Display Device Functional Descriptions

15 bHMg
!

For each parameter specified in 6.4 and A S Ys7V46.5 describe:
i

|
a. The infomation to be v.f splayed at the fp0H NI N J

TSC and the EOF.
.gg

j up4
b. The fomat in which it will be FSINA /MU#U<

i displayed.
U U

|
c. The method required to initiate the

: display of the parameter. (i.e., /NCWW4 Aoperator request, continuous display, gstPAAP

bgtcM PW W Wetc.)!

! ad. Describe the method for display .of MgdNMf4 , -trending infomation. p g gy;

) e. Describe the method for recall and
tdisplay of historical data.

. !

| -

i .

!
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j 3. Display Device Hardware Description

! What equipment is provided to display data
in the ERF's?

-CRT Terminals:
1

Vendor name / Model Nunber?

I/O data rates? dtffAbr /'MI8'####
' As a minimun CRT screen capacity
|

should be 80 characters by 24 lines. pg graygyrg
If the screens do not meet this.

requirement, specify their capacityi

and the justification for using the
.

smaller capacity.!

Define any special functionfoveed,y /Wts*W -

"

: keystroke input to be used. |
; .

j What is the physical screen size? p W -0700 /he #6 W

j !s there control ovar the character fptagedy cwsstat.hTFewff
| brightness?
I

If the terminal is intelligent,
'

describe any special features that OVggs,p [RSSMIOf'

]
would be used, and how.

!

!
! 1

'

j Hardcopy printers:

f Vendor name / Model number?

j Print rate (1tnes/ minute)? _ pp g.p. ( R S3t:W P W

I What is the nunbar of characters per
line?*

.

What is the character set available?
1

Does the printer have graphics
! capabilities that will be used? If
; so, what are they and how will they

be used?
,
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Is the noise level generated by the I

printer when it is operating #tGP&P M* fN;
' acceptable for the environment in

which it is located?
i .- .

,-

Graphics equipment:
| ,

Is the display hardware raster or *

vector driven?
4

'

If the device is vector driven, what
1

is the addressibility (number of
spatial resolution. points on thwj'

display screen)? _512 X 256 is the fpgy gyggMis/'7'
minimum acceptable.- ji

.

What is the line width of vectors |

j drawn? 0.05__ inches isthemaximum/pgs,,/ MpWMM##
; acceptable.

-

s

What is the speed at which vectors
are drawn on the screen (full screen<

j vectors or inches persecond)? ) geg#$Ad7
s|N; _ full screen vectors oer second

the ininimum acceptable. -i

1 If the display is a raster device,
; what is the pixel size and -

resolution (numberofpixelsonthe ympyyrg,
j screen)? O
,

l If the raster device is monochrome,

how many levels of gray are'

available? How many are actually'

used?
,

,

If the device is color, how many'

| different colors may be displayed
sinultaneously? How many are - -

-

actually used?

| What is the data transfer rate to
| the device? (specify pixels /second,

vectors /second, or bits per second).'

4

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

,.

.

|

P
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l What is the refresh display rate of
the/ggj Rgpvpf wthe display device? 3 Hertz is

minimum acceptable e resh rate.*

Does the device have hardware vector
. generation capability?'

,

~

Does the device have hardware
character generation capability?

; .
.

.

4. Availability of functional display data to
the ERF display systems

a. What is the maximum response time to
queries for infomation required during an
emergency situation? The mini ==
acceptable reenante time is three seconds _ Q g ppd #gg'

_ Tor at ' east 90% of the cuartes for
|Information.

b. If a response takes longer than 2-3_fpgg ggpfyg
seconds. is the operator informed that the f

-requested operation is in progress?

c. If the displayed data is inconsistent or
faulty, how is this deficiency indicated?

5. Functional Display Fonnat ..

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

'b. Is the display c" sufficient quality and
simplicity that it may be seen and
understood from the distances required by
staff location? Factors to consider: pseS(r--0700 N

!s the most important infonnation jges.yggey
grouped in the upper-right-hand g
quadrant of the display? g g g ggf ,

I How are related items of information
.

grouped together on the screen?

| How are sub-areas of the display
| separated?

|

Page 7-6 .

'

,

W
.

- - - - , - - - - _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ - . _



- - . __ . _

.

*
.

|
* .-

!
- -

COMMENT.

I

Does eve.ry display page have a

hV MhNos tent
i If color is used to highlight and .-

,

.

differentiate portions of display'

fomats, how many different colors
are used and for what purpose is each

..
: used?

j What other display dimensions

| (reverse video, size, blinking

characters,etc.) are used in the
.

- display formats and for what purpose
is each used?

.

6. Operator Interface to System
-

8gegnedub OfLGTC st$'

- a. Can the operator call up optional displaysi

with simple word or keystroke comands? gW dad # F#s y DFTEN4f.

g g gyng"examples of comands should be

|
b. What is the maximun time required te enter

|
a request for information? (30 seconds f g g pqgipe//HWSAT
should be the maximum time). f'

i

c. What are the levels of expertise needed to f c4p./ 7WS J"#ur784 M #*f##ED
operate the system? fp pg

e-7. Functional Display Position
;

;
a. What is the neber of displays in each

facility (TSC and EOF)?

b. What is the position of each display I
.

device in the room 7 p g
-

! c. What is the maxima neber of people who //& M M M
|

must view the display in an emergency

t'e o st > ER&TM*S ?situation?
.' o

d. What are the distances and' angles at which
i the display must be viewed?

,

e. Are there any room ill aination contrcls
which must be utilized for proper viewing
of the display devices?

:

;
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| 7.2 SPDS

i 1. Availability of ' safety parameter data
i for the SPDS displays

\
| ff.It*WS- t |j .What are the n a t. aas

.

i mHebit to the SPDS?
.

| Are there any times when any such
! parameters are unavailable?

| 2. Recognizability of the SPDS display !

$4AR|GG-eneO AM
What features of the SPDS display p gr

; distinguish it from the other
'displays and devices in the ERF andi

g g ., gyp 3y /%econtrol rooms?

gfgp#j 3. SPDS Location

a. Describe the location of the SPDS 64 W #84
|

displays in the ERF's and control pytt:66 - @l N #p'

i room.

b. How does the location of the SPDS MN b "
| insure that it can be easily y,7.ggy
| accessed by the staff members
i requiring the safety information
i displayed? gWc. Is the SPDS physically compatibit

| p57FCT W ggyse,( A4t with the existing facilities?

4 d. Does the SPDS present a hazard or gf
} _

obstacle to normal operation of the f//Mg pg

{ gmg g [ O[,ERF7

j 4. SPDS Staffing
(
i The SPDS should require no staff in

addition to that necessary for the
operation of the ERF. How does the
design of the SPDS insure that this

,

! is the case?

| 7.3 Other Display Devices

j If display devices other than those
'

j required by NUREG-0696 (EDF. TSC,
- and SPDS) are connected to the DAS,

what are these devices and their'

degree of impact on DAS perfomance.
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8. Data Comunications
.

-f-

8.1 Description
|

1. Provision must be made for adequate and |
'

reliable transfer of data among the "'

components of the Data Acquisition System,
and between the Data Acquisition System
and the:

Technical Support Center
,

Emergency Operations Facility g) MT #8
yACTDMM |

Safety Parameter Display System displays Y |8gf WN |Nuclear Data 1. ink comunications equipment

Meteorological Data Facility 88V AffW/ W I*
2. Provision must also be made for access to

meteorological data in the DAS by the NRC
Operations Center, and certain state and
local agencies, if this service is not
provided by facilities other than the ERF.

i

3. Block diagrams should be provided to show i

these data paths and the methods of |
|transmissicn employed.

-

!

8.2 General P&#A## .1. Is the h eapacity sufficient for the/QAAT
maximun required rate of transmission?

2. Can all of the ria*m rhaan 1= ===+ +he 0,01 [ pge,/ Mu/AFMG#. 744f SteCfN
N#N #

Sec 5, unde a
,

conditions above cold shutdown?

3. Is all powered data comunications //ff*ust Ns&/ A|$$6424#E*C/r ts jascegp/andb W *Wequi nt on an uninterruptible power

supp y?
b # '

the data channels protected from4. How are
unauthorized modification?

j #
-

/|
*

/
'l .Page 8 1
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plus equipment pg @WR//vgw5. Are all data channels,
spares, tested as part
testing program?

.

8.3 Mded Questions for Data Links Using EIA ,

Standard Interfaces

1. Do the voltage levels and impedances
conform to the standard?

2. Does the data rate adhere to the standard
for the distance spanned?

OVSt&Y /**** *""
3. Are cables and connectors appropriate to

the standard? .

'

8.4 Mded Questions for Voice-Frequency Links

1. Is error detection and e..rection
provided, if not otherwise suppt -d by the

,

protocal?

2. What provision is made for testing the
voice-frequency segments?

3. Is the data rate within the specification *

for the modems for the distance spanned?

l. 4. Are spare modems stored on site?

| S. Are there redundant data Ifnks, physically
separate and without comon failure mode,
in all locations where them is a

reasonable probability of service failure?

'

8.5 Appitcable Standards

Typical standards that may be specified
for serial data and control signal
transmission are:,

1
; EIA Standard RS-232-C. " Interface
l between data terminal equipment and

data communication equipment
employing serial binary data
interchange." August 1969.

~
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,

FED-STD 1020. " Electrical
characteristics of balanced voltage
digital interface circuits." 08/6&d P [88/dtt/804
September,1975.

.- .

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

EIA Standard RS-422-A. " Electrical
characteristics of balanced voltage
digital interface circuits."
December 1978.

EIA Standard RS-423-A. "El ectrical
characteristics of unbalanced voltage
digital interface circuits."
September 1978

*

EIA Standard RS-449. " General
purpose 37-position and 9-position
interface for data terminal equipment
and data circuit-terminating

equipment employing serial binary
data interchange." November 1977.

- .

.

.

.

\ .

.

I
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9. System Support Requirements

9.1 Docmentation
. .-

.

1. Describe the location where doc e entation
is stored and the personnel who require
access to this docuentation. The minimm
documentation to be included must be a
user or operators manual, functional
system doc mentation, hardware
docmentation and softwars doceentation.'

.

! 2,, User Doc eentation
!

| a. Is there an operator's manual or its
equivalent for each display device or
facility that is adequate to explain
the use of the display as well as

i -instructions for resolving problems?

include [
?b. Does the doc uentation I'

as a minimum:-

i !

.
Table of Contents that is well

{
indexed for easy reference? ggy
Description of how to use the

}
QV6tby ffATf-||AlITNSmanuai?

System startup procedure?
i

l System failure procedure?

Reference to support services

| (bothhardwarsandsoftware)?
i

|
Operating instructions for each

!
piece of equipment?

|
-

h Operating instructions for each .

: request the user may initiate
and response to be received?

References to other subsystems
;
- and documents?
4

c. Is the user docmentation self'

supporting such that no other
documentation is necessary to operate
the system?

! -

'

.
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0gp ggycAspyrvtd..Does the user docunentation contain ;
guidance on the limitation of
instrument tvudings and their

reliability following serious
accidents:-

;

3. Functional System Documentation

! a. What documentation describes in 9 7Wil MT4
~

86M4 Og jg ~ '2 I

i
detail the DAS, the communications

.

i
systems and the display systems from

functional perspective, as well as Ogg.,gpg y#WO O
| the means of implementation? i

a

h $$GW$37W.,

';
- b. Does this docunentation have

reference to all d::umentation for
subsystems which interface to the
DAS, consnunications equipment, and '

display systems?

4. Hardware Docunentation

a. What hardware documentation provides
infonnation for the engineers or
technicians other than the system
designer to maintain the system? ,

b. Does this hardware documentation
include:

Theory of Operation?

Meci.anical Prints?

Electrical Prints?

5. Software Documentation

a, What documentation is available to
maintain and evaluate the software 7

b. What procedures are to be followed to
insure that the code contains

| sufficient coments for efficient
| maintenance and verification of the
! software?

I

-

~.
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6. Docunentation Update Procedure f

I gnqstLY f%$GtifWG
i a. What procedure which has been
i established. for maintaining the

i manuals and ather necessary - ..

; documentation to assure that any

|
changes in the DAS, comunications

; system or display systems are
; reflected in this documentation,

b. Who will be responsible for the
: updates?

;
4

.

I

9.2 Training

) MMMWM #O
Training for 6perators and maintenance
personnel must be provided. p ,g p g j g pg g g f y g f,g

.

1. User Training g ggjpg g Ag TsPE ;

;

!- a. How will operators of display systems INFEM. MI AJ/'s II
be tratned? p,g,p gy gpgpgpr

b. Who will perform this training? gga.g snev, snFSW .bfJ8##, 4

c. What review of the training procedure /4AW7S&W A*4 #WPN8P
* NE W M N##

ange in h y te ?
Art 0V4- streG4 n G T.(

2. Maintenance Training

a. How will the maintenance personnel
,

i responsible 'for the DAS,

communications equipment and display'

| devices be trained?

b. How will the training of personnel be
;

verified? ,

- 9.3 Quality Assurance
I

1. Software Verification / Validation gfA4thkyted 69 ?> r!SW
a. What verification or validation plan

has been developed for the software /6fM M M' N N8

i for the DAS and display systems? gg 97,

.{
'

j
,
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b. Does the test plan outline procedures
for testing the following error
types?-

,

Logic Errors .

'
'

Doctsnentation Errors (especially
. 60HMAT 8#

e

in the User documentation)

Dyerload Errors g. 9 - 3
,

!Timing Errors1

Throughput and Capacity Errors i

Fallback and Recovery Errors '

f c. Does the test plan specify the
,

,

overall test and integration '

philosophy, strategies, and
'

methodologies to be employed?

I d. Who will perform the independent j
quality assurance function? '

| e. Is there an adequate method to verify {
j that there is a correlation between

output data from the DAS and readings
,,

observed by the operators in the ;4

control room 7 Describe this method. !
i i

A string test from the individual ;

sensor through the necessary [
processors and cables to the data '

.

output device shall be a part of this
'

method.'

i2. Hardware Verification / Validation .

I

a. What is the verification or
validation plan for the hardware i

necessary for the DAS, communications
Iequipment and display systems?

b. Who will perform the independent'

quality assurance function on this
hardware?-

r
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3. System Log
I

a. Will a system log be maintained?

b. Minimun information in this log yQMT ,. ,,

should be:

All system modifications

All systen failures including
time, reason and resolution

All planned outages

.

.

.

.

.

.

*1
i

.
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! 9.4 Reliability
;

{ NUREG-0696 specifies that data systems,
j instrumentation, and facilities of ERF's
: shall operate with an unavailability (
i factor of 0.01, be down no more than 16 g (,,e QW188MM

orAh e w d a t henever t IMM'

| reactor is above cold shutdown status. p M6 - OdTs
j Furthennore, any equipment affecting SPDS *g ggfgpwpp EMosh
j shall operate with an unavailability
I factor of 0.2 during cold shutdown. In py M &#"WMA

order to detemine if DAS equipment, gg
display devices, and comunication equip-:

ment meet this criterion, the following-

must be reviewed:-

I

| a. For' each of the following sub-

: systems:
:

! DAS equipment,
I

| Functional display devices, .

SPDS display devices, and

| Communications equipment,

gMM) review the following: g

* MF IIj Whu is the claimed mean pp .

time between failures? e
:

MMIWhat is the claimed mean
I time to repair? A #d/N

What is the vendor's recem- p ,o/
j mended preventive maintenance y Af SSI
| schedule?

M M MLABlM Oi
What backup systems or ? e,|

i components are provided? gotM6A *

!
-

b. How are these claims justified?
r (Yalid examples include historical'

equipment, vendor provided records
of longtenn test runs, and records'

of acceptance tests run on the;
' proposedequipment.)

:
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9.5 Maintenance
- --

-

In order to insure that the data systems,
instruentation, and facilities of ERF's meet
.the unavailability requirement the following . ,

minime hardware and software maintenance
requirements should be reviewed.,

.

1. Hardwure Maintenance gy og

a. What is the hardware maintenance g . T-3 ##
plan?

I

ppFEtC %#b. How does the plan work to assure'

minimum unavatlabfitty?

c. Concerning maintenance personnel:
-

'

What personnel are identified
for the DAS, comunications
equipment and display systems?

Where ' are these personnel
located?.

How are the personnel qualified
for the hardware they will be
working with?

d. Concerning spare parts:'

Where are spare parts located
- for minim a practical

replacement time?

Where are critical items located
on-site?

If spare parts are to be

.
supplied by outside sources,

! what is the maxima availability - .

delay that can be assured?

Is the quality of the spare'

parts equivalent to the original
,

equipment?'

a. Is maintenance support equipment
available on demand?

)
.

e

i
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COMMENT I,,

and verification of [rD E wH F'48d E#1'and proceduref. What is the schedule
for calibration

Itest equipment?

2. Software Maintenance>

.

;
-

anda. Wh'at is the software maintenance
re-verification plan?

b. Who will maintain the software for
the DAS and display systems?

i

c. What is the procedure for providing
adequate qualified backup software

|
maintenance personnel?,

j d. What is the DAS update procedure?

Does this procedure insure that:'

,

Changes to the software are
authorized?

,

.

Any changes to the software are
adequately tested and validated
before they are implemented?

i A description and date of the
change have been recorded in a
manner which can be easily

; . reviewed?

.

.

.

.

.

n
?

|l
.
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