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The tollowing applies for equipment being installed in
existing safety systems to be environmentally qualified
for normal operation and seismically qualified so as
not to degraie the safety related equipmenc.

The appli-able codes and standards for interfaces
between non-safety and safety systems are:

IEEE 279-1971 Criteria for Protection Systems for
Section 4.7 Nuclear Power Generating Stations.

IEEE 323-1974 IEEE Standard for Qualifying Class lE
Equipment for Nuclear Power Generating
Stations.

IEEE 344-1975 Recommended Practices for Seismic
Qualification of Class lE Equipment for
Nuclear Power Generating Stations.

CR=3~E247~A Electrical Separation Criteria for
Control Boards, Equipment Cabinets and
Relay Racks.

10CFRS0
Appendix R

The applicable NRC requirements concerning the ATWS
System (Diverse Scram System (DSS) and ATWS Mitigating
System Actuation Circuitry (AMSAC)) are:

10CFRS50.62 Requirements for Reduction of Risk from
Anticipated Transients Without Scranm
(ATWS) Events for Light-Water Cooled
Nuclear Power Plants.

NRC Genaeric Quality Assurance Guidance for ATWS
Letter 85-06 Equipment that is not safety-related.




Safety Classification

The ATWS system, DSS and AMSAC, are non-safety systenms
and these portions u.re described in the NRC Generic
Letter 85-06. “uWS is not designed to meet IEEE 279,
however it 1s designed and engineered for high
reliability to preclude unneceilsary challenges to
existing safety systemus. The interfaces with the
safety related systems, Remote Shutdown System (RSS),
Gamma Metrics (GM), and Emergency Feedwater Initiation
ang Control! System (EFIC) will be treated as safety
related.

Identification of Maior Equipment

Remote Shutdown Auxiliary Equipment (RSAE)
Cabinets: Provide DSS isolated analog signals for
Reactor Coolant (RC) wide range pressure to the
NNI cabinets.

2. Gamma Metrics Channels: Provide AMSAC isolated
analog signals for reactor power level to the NNI
cabinets.

3, NNI Cabinets: a) Provide DSS test capability,
signal processing of RC wide range pressure, and
CRD trip and enable contact outputs, and b)
Provide AMSAC test capability, signal processing
of MFW flow and reactor power level, alzra
outputs, trip contact outputs to turbine generator
main control board (MCB) TGR panel and Emergency
Feedwater (EFW) initiate contact outputs to EFIC
cabinets (A and D eonly).

4. CRDCS Cabinets: Provide DSS test capability,
relay logic for trip enable, channel interlock,
trip lockup/reset, alarm outputs, and SCR gate
drive trip outputs to regulating rod group power
supplies.

8. MCB TGR: Provide relay logic for AMSAC turbine
generator trips.

6. EFIC Cabinets: Provide digital isolation for
AMSAC trip inputs from NNI and the logic necessary
to initiate EFW from anticipatory trip input.

7. SER Cabinet: Provide logic for test and trip
alarms for DSS and AMSAC., This is a programming
function eonly and will not require any internal
rewiring.




D.

Eunctional Description

1. Dss

The principal function of the DSS is to prevent an
ATWS by tripping the reactor if, for any reason,
the rods have failed to drop in response to an RPS
trip. The DSS must function to provide reactor
trip, diverse from the existing Reactor Trip
System (RTS), for all ATWS transients which
require reactor trip (in addition to AMSAC
actions) to prevent a potential for damaging over
pressurization of the RCS. A design standard for
DSS pressure limitation has been arbitrarily set
at 3250 psia as stated in B&W Document 47-1158904-
oo.

2. AMSAC

The principal function of the AMSAC is to mitigate
the effects of an ATWS in the unlikely event of no
rod drop from either RPS or DSS. The AMSAC must
function to actuate EFW and trip the turbine on
ATWS transients where required to prevent sarious
RCS over pressurization, maintain fuel integrity
and meet 10CFR release requirements. A design
standard for AMSAC pressure limitation has been
arbitrarily set at 4000 psia in accordance with
the analyses in BAW-1610.

The ATWS transients of concern for the B&WOG plants
have heen shown to be the Loss of Main Feaedwater (LMFW)
and the Loss Of Offsite Power (LOOP) leading to LMFW.

Consideration for avoidance of inadvertent actuation
dictate that there be at least two channels, powered
from separate sources, coupled with appropriate
ceincidence capability.

Breliminary lLavouts

See attachments 1 and 2.

Brelinminary Flow Diagrams

Not applicable



Identification of Interfaces and Interface Requirements

The interfaces with IE systems will be designed to meet
the applicable codes and standards listed in Section A

above.

The following is a list of the interfaces:

1 pss
' Exom po-] isolation
RSAE Cabinets A&4B Non-Nuclear Instrumentation 1E to 1E
(NNI) cabinets
NNI Cabinets Control Rod Drive Control 1E to 1Ef
System (CRDCS) Cabinets
CRDCS Cabinets Sequence of Events 1E to 1E
Recorder (SER)
r i AMSAC
Gamma Metrics (GM) Channels A&SB NNI Ceoinets 1E to 1E
NNI Cabinets EFIC A&D 1E to 1E
NNI Cabinets MCB TGR 1E to 1E
NNI Cabinets SER 1E to 1E
See Preliminary Interface Requirements, Attachment 3, for

detailed interfaces.



all Interlocks
DSS & AMSAC

Primary input signals will be diverse from
existing protection systems from the sensor
output to final actuation device.

The system will be electrically independent
from existing protection systems.

Channel separation shall be provided in
accordance with plant specific requirements
for routing non-safety signals.

The system shall be designed to minimize
challenges to safety systems. This require-
ment dictates the use of at least two
channels with appropriate coincidence logic.
Both systems will employ an "energize-to-
trip" legiec.

To aveoid the potential for inadvertent
actuations of this non-safety system, the
syctem shall be designed so as not to revert
to a l-out-of-l status during channel test.
This dictates that the system shall beconme
inoperable during channel test.

The system shall Dbe designed such that
electronic delay shall contribute no more
than one second to the overall time required
to actuate the final actuated device.

The system shall inccrporate a channel taest
capability. All power tests shall be
performed at 6 month intervals. Complete
system tasts shall be performed every
refueling. The test function should simul-
tanecusly test a channel together from sensor
to final actuated devica.

Except for DSS: Input sensors.

Except for AMSAC: Input sensors, final
actuated device.




h. The system shall be designed to provide
status output to the control room for channel
trip, system trip and test status.

2. DSSs Only

a. The DSS shall cause a reactor trip by
interrupting power to the SCR gate drivers
for rod groups 5-7 and auxiliary power
supplies by a means other than the existing
SCR control relays driven by RPS.

b. To prevent CRDM damage due to rachet trip
(attempted re-energization of CRDM with a
moving leadscrew), the DSS shall incorporate
trip lock up and manual reset activated by a
true DSS trip.

c. DSS 1is based on using a Very High RCs
Prassure input and shall use a setpoint of
2450 = 25 psig.

d. No startup bypass is required on DSS with the
r:actor coclant pressure signal as the trip
signal.

e, DSS channels shall be configured with a total
input instrument s'ring error of no more than
1% under normal operation.

3. AMSAC Only

a. The AMSAC shall initiate EFW and cause a
turbine trip by actuating devices that are
within the existing circuitry for EFW
initiation (EFIC) and the turbine trip
circuits.

b. AMSAC shall be designed to actuate the AMSAC
features on a trip setpoint representative of
a complete (100%) loss of feesdwater flow.

c. Startup bypass on conditions of reactor power
greater than 25% full power for AMSAC will be
automatically removed. Manual actuation can
o8 achieved by placing the channel in test.

d. AMSAC has no stated accuracy requirement.

Bl P




4.

See Attachment 4 for DSS Logic, one-line, and
Schematic Sketches, and Attachment 5 for AMSAC
One~line and Sc .ematic Sketches.

Identification of Specific Power Sources and Regquire-

Safety related power supply is not required.
Operability during Loss 0Of Offsite Power is

required.
Dss
a. CRDM de-energization resulcting from a LOOP

will accomplish the intended function of DSS.

Thus DSS need not be supplied from safety
related sources. Supply of the D$S from
safety related sources is permissible,

zrovidinq that appropriate separation and
solation is maintained.

FSAR Section 14, page 14-25 (Loss of All
Power) 14.1.2.8.4.a) states "a loss of power
results in gravity insertion of the control
rods and trip of the turbine valves."

AMSAC

Continued operability during LOOP dictates
that AMSAC power be derived from safety
related sources. The AMSAC equipment housed
in the NNI cabinets receive power from both
vital and regulating sources. The equipment
housed in GM and EFIC are also powered from
battery backed vital sources. The battery
backed vital source provides for proper
operation of the AMSAC aquipment during a
loss of offsite power.



Identif'cation of Instrumentation and Regquirements
Refer to preliminary B8il]l of Material, Attachment 6,
for detiiled items contained 4in the following

equipment.
a. NNI Cabinets X&Y
b. RSAF Cabinets A&B
c. CRDCS Cabinets
d. MCB TGR
e. EFIC A&D

See applicable codes and standards in Section A above
for tlie requirements on DSS and AMSAC instrumentation.

NNI-X
2=5=-1-1, 2618 Input from RSAE Cab. A (RC
Press)
2=7=2-23424 Output - CRD Enable
2-7=3-344 OQutput = CRD Trip 1
2=7=5-17 thru 20 Input = CRD Contacts for Test
Lamps
MNI=X
8-7-6-10,11612 Input from RSAE Cab. B (RC
Press)
8=7-6-162 cutput - CRD Enable
8-7-6~344 Qutput -« CRD Trip 2
§-7-6-5 thru o Input <« CRD Contacts for Test
Lamp
BSAE Cab. A
TBS~4,566 Quiput ©o NNI-X (RC Press)
BSAE Cap. B

TBS~4,546 QuUEtpUt to NNI-Y (RC Press)




CRRCS DC Hold Supply Cabinet A

TBl4~1l thru 8

TBl3i-1&2

-3&4

-546
TBl0~1 thru 10
TBl2~1 thru 8

(New Terminal
Blocks)

Input from NNI-X (Znable &
Trip) and OQutput to NNI-X
(Indication)

Qutput to SER (Enable)

Output to SER (Trip 1)

Qutput to SER (Trip 1)

AC PWR and SCR Row Trips

Input from NNI-Y (Enable &
Trip) and Qutput to NNI =Y
(Indication)

TBll-1l&2 Qutput to SER (Enable)
=364 Qutput to SER (Trip 2)
~5&6 Output to SER (Trip 2)
TB%~1 thru 10 AC PWR & SCR Row Trips
Each SCR Cabinet 5A,6A,7A & Aux(A) TBll-548-
Trip Wires
SEP - To be assigned
AMSAC - Input/output List
GM _Channel A
T2 1,243 Output o NNI X(Neutron Flux
Signal, 0-l0V)
GM _Channel B
T8B2 1,2&3 Qutput to NNI Y (Neutron Flux
Signal, 0-10v)
MNI=X

2-9-5-13,1444

23=9-1-748
2=9-3-11,12,19420

2-9-4~-18419
2-9-4-20621
23-9-4-22423

Input from GM A

(Neutron Flux Signal)

Qutput to EFIC A (AMSAC Trip)
Outpu® to Turbine MCB TGB

(AMSAC Trip £ Cont.)

Qutput to SER (Test Alarm)

Qutput to SER (Trip Alarm)

Qutput to SER (Trip Alarm)



NNI=X
§=7-2-13, 1446

8-7-2-748
8-7-2-15,16,17&18

8-7-2-19620

8-7-2-214&22
8-7-2-23624

, EXIC A

TBD7-9&10
TBE2-74&8

EFIC D

TBD7-9&10
TBE12-748

MSR TGR
TB15-17&18
TB15-19420

TB15-216&22
TB12-23624

Project Manager.

Not Applicable

SER -~ To be assigned

Input from GM B
(Neutron Flux Signal)
Output to EFIC D (AMSAC Trip)

Qutput to Turbine MCB TGR

(AMSAC Trip)
Qutput to SER (Test Alarm)
Output to FER (Trip Alarm)
OQutput to SER (Trip Alarm)

Input from NNI-X (Trip)
Input from Isolator

Input from NNI-" (Trip)
Input from Isolator

Input from NNI-X (Trip)
Qutout to NNI-X (Canfirm)
Input from NNI-Y (Trip)
Qutput to NNI-Y (Confirm)

L. Bxeliainary Safety Analvsis
See Modification Safety Evaluation, Attachment 7.
Preliminary safety analysis indicates a potential for

Technical Specification change. Engineering Project
Manager must inform Nuclear Licensing and the Sita

M.  ALARA Cxiteria and Approach




N.

Environmental Qualification Implicaticns

1. Florida Power Corporation's Environmental and
Seismic Qualification Guide Specification and Data
SP-5095 Zone #13 Elevation 145'~ 0" specifies the
environmental conditions at the SER, NNI, and MCB
TGR locatisns. The environmental conditions are:

Temperature 70-80°F
Radiation 1x104 Rad - 40 year Total
Integrated Dose

3. Zone #43 Elevation 108' 0" specifies the enviren-
mental conditions at the RSAE Cabinets and Zone
#58 Elevation 124'~ 0" for the CRD Cabinets, EFIC,
and GM. The environmental conditions are the same
for Zones #43 and 58 and are:

Temperature 70-80°F
Relative Humidity 40-60%
Radiation i1x10% Rad ~ 40 year Total
Integrated Dose
Eire Plan Implication

Not applicable

1l



II. Zotal Project Scope and Work Breakdown

A. General Total Project Scope
1. Detailed Design Package (MAR)

a. Desiy.1 Development

b. Site Visits

c. Verification

d. Project Cost Estimate & Schedule

: 2. Purchase Equipment

a. Bailey
b. Grayhill
S. Vitro

d. Dialigrt
e. Potter & Brumfield
L. MMIS
3. Conduit Hangers
a. Evaluation of 014
b. Design New
- Manufacture New
d. Install New
4. Conduit Installation
8. Cable Installation
6. Fabricate Test 3witch Module
7. Fabricate Test and Relay Panel for CRODCS
8. Install DSS Equipment & Wiring
a. RSAE Cabinets A4B
b. NNI Cabinets 2,3,5,748
c. CRDCS DC Hold Supply Cabinet A and SCR Power
Supply Cabinets

9. Install AMSAC Equipment & Wiring

a. NNI Cabinets 2,3,5,643
b. MCB TGR Panel
S EFIC Cabinets A&D




10.

11.

12.

13.
14,
18,

Terminate Cables for DSS

a.
b,
c.

d.

RSAE Cabinets A&B (to NNI 248)

NNI Cabinets 2&8 (from RSAE A&B and to CRDCS)
CRDCS DC Hold Supply Cabinet A (from NNI 248
ana to SER)

SER (from CRDCS)

Terminate Cables for AMSAC

a.
b.

c.

d.
..
£.
q.

GM Channels A&B (to NNI 248)

NNI Cadinat 2 (from GM A and to MCB TGR, EFIC
A and SER)

NNI Cabinet 8 (from GM B and to MCB TGR, EFIC
D ard SER)

MCB TGR panal (from NXT 248)

EFIC A (Jrom NNI 2)

EFIC D (from NNI 8)

SER (from NNT 2:a8)

Systen Testing

a.
b.

Oss
AMSAC

Final As-Built Drawings

Instruction Manual Updates

Project Closecut

1)



Retailed Engineering Scope

1.

Tasks and Outputs

a.

bl

MAR Package (A/E)

(1)

(2)

(3)

(4)

(1)

Administrative and Technical Support
Information.

(a) Transmittal Memo

(b) MAR Form

(¢) Project Assignment Memo

(d) Design Data Sheet

(e) Design Input Record

(£) Correspondence Related to Design

Design Support

(a) Verification Report

(b) Analysis/Calculaticon Sheet:s
(¢) Engineering Study

(d) Work Order

(e) REI Form

(£) Data Transmittal sheets

Installation, Examination, Test & 1ISI
Requirements

(a) Engineering Instruction

(b) Interim Drawings

(¢) MAR Sketches

(d) Cable Pulling and Data Sheets

(e) Cable Termination and Test Data
Sheets

(£) Bill of Materials

(§) Vendor Information

Reference Material
(a) Reference Crawings

(b) Procurement Requisitions/Purchase
Orders

Interface with A/E

St. Petersburg Engineering, I&C (80%)
and Electrical (20%)

14



c. Review and Approval of MAR Package

(1)

St. Petersburg Engineering, I&C (80%)
and Elaectrical (20%)

d. Interface With Site Engineering

(1)

St. Petersburg Engineering, I&C (80%)
and Electrical (20%)

e. Interface With Plant Engineering

1)

St. Petersburg Engineering, I&C (80%)
and Electrical (20%)

Interim Drawings

a. Dss
(1)

(2)

(3)

RSAE A4S

E-201-337

8§8-211+-047, RC-I

B-2085-019

Equipment Lists & Bill of Materials

RSAE A
EC=210-746
EC=210-747
212's

RSAE B
EC-210-749

EC-210-750
2l2's

18



(4) NNI

D8034033 sh. S&ud

D8034013

D8034044

D8034023

D8034042 sSh. 243

Module Arrangement List Cab. ? Row J&4
Cab. 5 Row 344
Cab. Row 3&4
Cab. Row 546

~N

EC -209~-178 sSh. 1l&2
EC-209-179 Sh. 2

(S) CRDCS

EC~-209-024, DR~15
§8-211-024, DR=-22
707101-1253
707091~-125%
707100-1049
707083-10132
707356~-1248
703007-125%7

212's

(6) SER
B=204-024
RIS B~-1013-586 Sh (no. to ke determined)
EC-209~168
b. AMSAC

(1) Gamma Metrics

§8-211-042, NI-25
§8-211-042, NI-24
209-042, NI-03
209-042, NI-04
212's




(2) NNI

D8034042 Sh. 243 (identified above)

D8084034 Sh. 1,2,34&4

D8034017

D8034021

EC-209~178 Sh. 2 (identified above)

EC-209-179 Sh. 2 (identified above)

Module Arrangement List <Cab. 3 Row &4
Cab. 5 Row &4
Cab. 6 Row 344

(3) EfIC

3801-3003 sh. 1l&2

3801-3008 Sh. 44&7

J801~-3005 sh., 1

J801-3021 sh. 1

EC-210-769

EC-210-773

§8-211-026 Sh. EF-I3 & EF-22
212's

(4) MCB TGR

B-208~057 Sh. TB-20

EC~-210~051

EC-210~082

E-201~-1138

8§8-211-087 Sh. TB-20

Equipment List and Bill of Material for
TGR

(S) SER

B~204-024
RIS B-1011-386 Sh (no. to be determined)

DSS & AMSAC Conduit

224~-103 Sh. 35,236,425 .224,63 & 170
E-215-031 sh. 2

E-215-032 sh. 2&3

E-215-03) 8h. 1




3.

New Drawings
a. Dss
(1) CRDCS
EC-209-024,DR~15A
EC-201- For test and
EC-210~ relay panels and trip bex
b. AMSAC
(1) NNI
D8034034 sSh. S
(2) EFIC

(Existing Vitro drawings - New FPC
release)

3801~-1323
3801~-1124
0423-2645%
Revised Specifications
None
New Specifications
None
Analysis
a. Seismic & Environmental
(1) RSAE Cabinets A&B
(2) EFIC Cabinets A&D
(3) GM Cabinets A&R
b. Calculations

(1) Time Delay Calculations for DSS & MMSAC
(2) Accuracy Calculations for DSs

i8




7.

Trips

a. CR-] Site
(1) Detail Design Cevelopment
(a) One Engineer from A/E
(b) One Engineer from St. Petersburg or
Site Engineering
(2) Confirmation Walkdown
(a) One Engineer from A/E
(b) One Engineer from St. Petersburg
Engineering
(¢) One Engineer from Site Engineering
(d) One Engineer from Plant Engineering
(e) Operations Personnel
(f) Maintenance Personnel
(g) Training Personnel

Assunmptions

a. CRD safety groups 1,2,3 and 4 will not be
tripped by the DSS.

b. DSS and AMSAC test and trip status will not
be input to RECALL/SPDS or the plant annun-
ciator.

c. The NRC review, approval, and/or comments on
the B&W Owners Group "Design Regquirements for
DSS and AMSAC" (B&W Document 47-1159091-00)
will not change the requirements of that
document or any work done for the conceptual
design.

d. The mass and thermal loads added by the new
equipment will be within the qualification
envelope of the Er.C system, RSAE cabinets,
and GM channels.

e. It is assumed that the wide ranje RC pressure

transmitters RC 158~-PT and RC 159-PT will be
calibrated for a 0-3000 psig range by another
MAR.

19



It is assumed that the GM Channel A will be
added by another MAR.

It is assumed that if the time delay and
accuracy requirements cannot be met that the
setpoints will be set as not to violate the
analysis.

Exclusions

None

Deliverables

a. Complete MAR

i outa
a.

Install DSS E¢
Install AMSAC E
Terminate Cable
Terminate Cable
System Testing f
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Safety/Non-Safety

Safety

(1)

(2)

(3)

(4)

(5)

(€)

(7)

(8)

(9)

MAR Package

(a) Interfaces with Safety Systems Only
(See I.G)

Purchase Equipment

(a) Vitro
(b) Safety related MMIS items (See Bill
of Material

Install DSS Equipment in RSAE Cabinets
A&B

Install AMSAC Equipment in EFIC Cabinets
A&D

Terminate Cables for DSS 4in RSAE
Cabinets A&B

Terminate Cables for AMSAC in:

(a) GM Channels A&B
(b) EFIC Cabinets A&D

System Testing DSS
(a) RSAE Cabinets A&B
System Testing .MSAC

(a) GM Channels A&B
(b) EFIC Cabinets A&D

Final As~Built Drawings
(a) DSss

See II.B.2.2.1,263, and II.B.2.c
(b) AMSAC

See II.B.2.b.1,&3, 1II.B.2.c, and
11.8.3.0.2

2l




(a) RSAE Cabinets A4B
(b) EFIC CAbinets A&D

\
|
|
(10) Seismic and Environmental Analysis ‘
|

(¢) GM Channels A&4B

b, Nen-Safety

(1)

(2)

(3)
(4)
(S)
(6)
(7)
(8)

(9)

(10)

MAR Packags

(a) Everything except interfaces with
safety systems (See II.C.2.a.l)

Purchase Equipment

(a) lailo¥

(b) <Crayhill

(c¢) Dialight

(d) Non-safety MMIS items (See Bill of
Material)

Conduit Hangers (See II.A.3)

Conduit Installation

Cable Installation

Fabricate Test Switch Module

Fabricate Test and Relay Panel for CRDCS

Install DSS Equipment and Wiring

(a) NNI Cabinets 2,3,5,7&8

(b) CRDCS DC Hold Supply Cabinet A and
SCR Power Supply Cabinets

Install AMSAC Equipnent and Wiring

(a) NNI Cabinets 2,3,5,648
(b) MCB TGR Panel

Terminate Cables for DSS
(a) NNI Cabinets 248

(b) CRDCS DC Hold Supply Cabinet A
(¢) SER

22



(11) Terminate Cables for AMSAC
(a) NNI Cabinet 248
(b) MCB TGR Panel
(¢) SER
(12) System Testing DSS
(a) NNI Cabinets
(b) CRDCS DC Hold Supply Cabinet A
(e) SER
(13) System Testing AMSAC

(a) NNI Cabinets
(b) MCB TGR Panel

(¢) SkR
(14) Final As-Built Drawings
(a) Dss

(1) II.B.2.a.4,56&6 and II.B.3.a.l
(b) AMSAC
(1) II.B.2.b.2,445 and II.B.3.b.1
3. Craft
a. Electrical

(1) Conduit Hangers

(2) Conduit Installatioen

(3) Cable Installation

(4) Terminate Cables for DSS
(5) Terminate Cables for AMSAC

b. I&C

(1) Fabricate Test Switch Module

(2) Fabricate Test and Relay Panel for CRDCS
(3) Install DSS Equipmant

(4) Install AMSAC Equipment

(S) Systea Testing

23




4. Plant Area

Modifications will be made in the following plant
areas:

See conduit layout sketches, Attachment 8, for
layout for areas a,c,e&q.

(a) RSAE Cabinets A4B

Control complex elev. 108' 0" 4160V
ES SWGR Rooms A&L

(b) NNI Cabinets 2,3,5,6,7&3

Control complex elev. 145' 0" Control
Roonm

(e¢) CRDCS Cabinets
Control complex elev. 124' 0" CRD Room
(d) SER

Control complex elev. 145' 0" Control
Roonm

(e) GM Channels A&B

Control complex elev. 124' 0" 480V SWGR
Rooms A&B

(£) MCB TGR Panel

Control complex elev. 145' 0" Control
Reoeon

(g) EFIC Cabinets A&D
Control complex elev. 124' 0" EFIC Rooms
s. Controlled Work Area/Non-Controlled Work Area
All work to be done is in a controlled work area.
6. High Radiation Zone/Low Radiation Zone

All wvork to be done is in a ilow radiation zone.

24




3 b2l M N
“
223 ° -
2 >
e, -um = SO080 vt 43 -9
sl
£3g .
M 05
-
18-
1 =7 L
bl
4 L,
. j |

A-1wd XN 23¢




ATWS CONCEPTUAL DESIGN

Attachment 2

AMSAC Layout

bun o = AT H
. b -
* " e
v oo
»*4 :Wn
V< -3 Vs oWy VSt~ 2n Vo1
,08 "R/ —p ol =t ) O —~1
VsE-¥7 -5
\sv'
SINE _ 1 - -
Bl ‘ ..
L Frw \ X Jrow bR
17 o ¥Sf-¥3-%
2 3¢ ,oh

. Por ,o07




ATWS CONCEPTUAL DESIGN

Attachment 4
Sheet 1 of 12

DSS Logic - MNI
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ATWS CONCEPTUAL DESIGN

Attachment 3

Preliminary Interface Requirements

Lecation Runcsion Requirements
RSAE Provide isolated RC 1. Qualified device
- Cabinects A&B Wide Range Pressure for analog iggla-
Signal to NNI tion(1lE to 1E).
Cabinets

2. Output 0~10VDC
represents 0-3000

pPsig.

3. Will be refer-
enced to NNI
signal common.

NNI Cabinets Trip & Enable Contacts 1. Contact rating,
to CRDCS DC Hold Supply 120VAC, 2 amp
Cabinet A minimua.

CRDCS DC Held Test & Confirm contacts 1. Contact rating,
Supply Cabinet A for NNI lamps lioz:g; 1 amp
min ]

2. To light high
brightness neon

lanmps.
Test & Confirm contacts 1. Contact rating,
for SER input 125VDC, 1/2 amp
ainizun.
Powver for DSS 1. Burden #120VAC:
Circuitry~-from Power 280VA inrush
Distribution Panel 118VA sustained

naxizum,



Location

Gamma Metrics
Channels A&B

NNI Cabinets

EFIC Cabinets
A&D

NNI Cabinets

MCB TGR

Eunction

Provide isolated
Reactor Power Lavel
Signals to MNI
Cabinets

EFW Actuation Contacts
to EFIC

EFW Actuation Digital
Signal Isolation

Turbine Trip Relay
Contacts

Test and Confirm
Contacts for SER
input

Turbine Trip Relays

2.

3.

1.

Regquirements

Qualified device
for analog iggla-
tion (1E to 1E).

Output 0-10VDC
represants 10-8
to 200 &% Full
Powver.

Will be refer-
enced to NNI
signal commeon.

Contact rating,
120VAC, 1 amp
nininun,

Qualified Digital
igglation device
(1E to 1lE).

Input (1E):
120VAC applied is
low resistance
output.

Output resistance
low/hlzh compat-
ible with EFIC
logic.

Contact Rating,
120VAC, 2 amp
ainimun,

Contact Rating,
125VDC, 1/2 amp
aininunm

Coil, 120VAC,
1 anmp maximum,

. Contact Rating,
125VDC, 2 amp
inductive ainimun
(actuated device
zener-zener
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DSS Logic - CRD

TesT 2
ENABLE

'?‘ TRI? {

TRIPZ

ENAD LE

TEST &l
SELELT

Tesry

ACTUATEE

i TRIPZ

ENABLE —

ACTVIATE



ATWS CONCEPTUAL DESIGN

Attachment 4
Sheet 3 of 12
0SS One Line - NNI X (NN1 Y Similar)

(30erz) 200w ISl 1t rve SE MDY DAY S R diTE reolitind AIFG]

31 aVyn3
-0
_ axd
ol
w3ty MM 2 ey NMM
.~.= » - .‘0\ -
- o
et o

L

HE!

fhidh

75<

151

IS

rﬂv.

fwsane

b

. I dsmens

Ay L vk




Sheet 4 of 12

ATWS CONCEPTUAL DESIGN
Attachment 4
0SS - RSAE A & 8 Schematic
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Attachment 4
0SS - NNI-X Schematic Cont'd
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« NNI-Y Schematic
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DSS TRIP CONTACT LOCATION
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AMSAC ~ NNI X Schematic Cont'd
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AMSAC - TGR Schematic
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BILL OF MATERIAL

r

BULOFMATERIALS _ REV. seer ! of O
man no. 84-06-07-01 FCNMO. FCR NO. WORK REQUEST NO DATE REQUIRED
mEM | SAFETY ITEM DESCRIPTION QuanTiTy | MECMO. STOCK DATE MMIS / REEQUISITION NUMBER
NUMBER ANCLUDE DESIGN CODE I CLASS) uil o— ory | REQUIRED (PRI MMIS §/ NPA)
1 Triple DC Signal Generator 4ea N/A 63705114
Bailey P/N 6623835-3 '
2 Signal Monitor 6ea N/A 63705687
Bailey P/N 6623819-1
3 24VDC Auxiliary Relay 6ea N/A 52600057
Bailey P/N 6624913-1
5 Two Input Auctioneer 2ea N/A 63705316
Bailey P/N 6624523-1
5 Three Position Test Switch 4ea PR (Grayhill)
Grayhill P/N 44145-03-2-38
6 Test Lamp, Neon Cartridge, Red 1Cea PR (Dialight)
Dialight Corp. 507-4537-0931-673
7 Test Lamp, Neon Cartridge, Yellow 1llea R (Dialight)
Dialight Corp. 507-4537-0936-673
8 Test Lamp, Neon Cartridge, white 10ea PR (Dialight)
Dialight Corp. 507-4537-0935-673
o Lamp Holder 3lea PR (Dialight)
Dialight Corp. 250-7445-14-504
rPcEnGiNeeR M) K N foew vor P ¥ Ll le STP | maTemiaLs ) e T
pwone (313 ) 566 -S325 e o385 -2/03 SITE PHONE - ol e o -
DT el | oave _so/25/8¢ CONSTR | DATERETURNED

9 IN3WHOVLLY = NDIS30 TWNLd3INOD SMLY



e BILL OF MATERIAL '

Comsumat uw

2 5
BILL OF MATERIALS® REV. SHEET OF
man no. 84-06-07-01 FCN NO. __ FCR NO. WORK REQUESTNO._____ DATE REQUIRED
TEM | SAFETY ITEM DESCRIPTION ouanTiTy |  RECMD. STOCK DATE MM:S | REEQUISITION NUMBER
NUMBER | CLASS NCLUDE DESIGN CODE | CLASS) uin Yin ary | REQUIRED (PRI MMIS # | NPA)
10 »s Relay, PsB PROALIAJA 2ea PR (Potter & Brumfield)|
11 NS Relay, Clark 5U12-76 2ea N/A 62840709
12/ w8 Relay, Clark 5'8-76 4ea N/A 62840693
13| w8 Pushbutton, Momentary (N.C.), 2ea PR (Grayhill)
Grayhill P/N 10-101
14 NS FPuseholder, Indicating, Bussman 2ea NA 01265683
HKL~X
15 NS Fuse, Slo Blo, Bussman MDX-5 2ea N/A 01280409
16 NS Terminal Block, Kulka 602-JJ-10-F 6ea N/A 65230743
17 S Voltage to Voltage Isolator 2ea WA 52601302
Foxboro $N-2A0-VAI w,‘opt 0-10VDC
18 S EFIC Digital Isolator, 120 VAC 2ea NA 52601210
Vitro #0423-2645-4
1y S Misc. EFIC Wire & Acces.
1/C cable, 22AWG Mil-W-22759 200ft PR (Vitro)
Wire Lug, T&B RAT-853 or equal B
Wire Lug, T&B RAT-863 or equal A
Wire Sleeve, .065 1.D. Sft
FPC enew RH. Low R omnt; ﬁli@éé__ stp MATERIALS
pHONE (V/3) §E& - S3a8 PHONE $-263  SWE___ PHUNE L
DATE ) . _|DATE  /o/2K/B¢  CONSTR | DATE RETURNED At Bt .= -

ne v Pren

9 IN3WHOVLLY = NDIS30 IWNL43INDD SMLY



BILL OF MATERIAL

@

BILL OF SATERIAL® B L D T
uan no. B4-06-C7-01  gopuo FCR NO. WORK REQUEST NO DATE REQUIRED
TEM | SAFETY ITEM DESCRIPTION quanmiy |  RECMD. STOCK DATE MMIS | REEQUISITION NUMBER
NUMBER | CLASS ONCLUDE DESIGN CODE / CLASS) v Yin ary | REQUIRED (PRI MMIS § 1 NPA)
20 NS Module Frame 4ea R (Bailey)
Bailey P/N 6629506-1
21 NS Module Connector, 36 pin 2ea PR (&uq)
Bailey P/N 1945304-2 (Elco)
22 NS Fastener Stud 8ea R (Bailey)
Bailey P/N 197285-1
23 NS Brg, Washer Bea PR (Bailey)
Bailey P/N 197296-8
24 NS | Retaining Ring Bea PR (Bailey)
Bailey P/N 197301-18
25 NS Cable Clip Bea PR (Bailey)
Bailey P/N 1943187-¢€
26 NS Module Receptacle, 32 pin 2ea PR (Bailey)
Bailey P/N 69035-1 (Blue Ribbon)
27 NS Module Comnector, 32 pin 2ea PR (Bailey)
Bailey P/N 691371-1 (Blue Ribbon)
28 NS 0.112-40x0.25 LG (D PL.STL PAN 4ea PR (Bailey)
HD SEMS. EXT
FPC ENGINEER PM) Kobf loee | omaiNaTOR KM__ m MATERIALS P o
prone (511) 846 - 53«5 | pHONE @For) 385 2703 PHONE Tl WL e =L
- DATE /o/Q¥/&%& coma _ | oATE RETURNED o ]

9 INIWHOVLLY = NDIS3Q TWNL43INDD SMLY




Q% BILL OF MATERIAL

9 IN3WHOVLLY = NDIS30 TWNLd3INOD SMLY

BULOFMATERIALSY REY. SHEET ‘ OF 5 .
wan no 54-06-07-01  oppe FCANO. WORK REQUESTNO.____ DATE REQUIRED
EM | SAFETY ITEM DESCRIPTION ouasviyy | BECHA. STOCK DATE MMIS /| REEQUISITION NUMBER
NUMBER | CLASS @NCLUDE DESIGN CODE | CLASS) Ui m— ory | REQuIRED (PRI MMIS # | NPA)
29 NS Screw, Mach 2-56x1/2" Flat Head 4ea PR (Local)
CAD, PLT, STL
30 NS Lockwasher Int. #2 ID, CAD PLT 4ea PR (Local)
STL
32 NS Cable Clip Hardware
10-32x1/2" CAD SS FLT HD Bea 01710491
10-32 STL Hex Nut Bea 01150512
#10 Plain Washer Bea 01150010
33 NS Cable EK-18W, I/C 14 AWG. HIK 400ft N/A 01270419
34 NS Wire Lug, Burndy YAE 12-N 100ea N/A 01267852
35 NS Wire Sleeve 20 ft
36 NS Wire, 22 Solid Mil-W-76B, HLK 2000ft | N/A 01270329
37 S Wire I/C, 14 AWG,SIS, Red 30ft N/A 01270360
38 S Wire, 1I/C, 14 AWG, SIS, GRN 30ft N/A 012706361
39 S Wire Lug, #20-14, 6-8 Stud 1box N/A V1267874
£PC enom Al loa  |omemajon 2% s __ MATERIALS i
pwone 73 6 - __|erone (So¢/RES-2:a3 smE___ | PHONE SRS
T — - DATE ,oA%/B(  CONSTR_ | DATE RETURNED ity oo

e REV Ot RESP Mo v o 1 rrpuns



@r= BILL OF MATERIAL
BILL OF MATERIAL # REV. SHEET __ 0 oF O
MAR NO. H4-06-07-01 FCN NO. WORK REQUEST NO DATE REQUIRED
wousen | ‘CLass SNCLUDE DESIGN CODE ) CLASS) e Fon T o me| i aumman
40 NS Cable, EX-35A, 2/C, 14 AWG. BIK 2500" N/A 01270427
41| =S Cable, EX-18BE, 5/C, 14 AWG, BIK 400' NA 01270417
42 NS Cable, EX-18J, 9/C, 14 AWG, HK 435 N/A 01270396
43| ns 1-1/2* Conduit & Assoc. Pittings 350*
44 s 1* Conduit & Assoc. Fittings 600"
45| NS AL PNL-Approx. 10"x19"x1/8 Make from 01574117
46 NS AL PNL-Approx. 10"x24"x1/8* L
47 NS Relay, P&B P/N R10 E1 120VAC 27E461 8 ea PR (Potter & Brumfield)
48| s Terminal Block, Kulka P/N 37TB-16 8ea | WA 65230754
49 NS Huffman Box P/N A-808SC 4 ea PR (Huffwan)
Frcenaveenem A4 (oo, ORIGINAT ér&féL | maTERALS
puone (8/3) Séé-s325 - L z -2/08 | pvone DATERECVD.
DATE _ B nn( 74/t 5/8¢ | DATE RETURNED

NDIS30U TWNLJ3INCD SMLY
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ATWS CONCEPTUAL DESIGN ATTACHMENT 7
MODIFICATION SAFETY EVALUATION

Sheet 1 of 2
uasvo, 34,607 . 01
SAFETY EVALUATION: Answer the following questions and provide specific justification
(use attachment Lf necessary).
[. Is the probability of an occurrence or the consequence of an accident or malfunction
ot equipment important to salety as previously evaiuated in the Final Safety Analysis
Report, INCREASED? YES ___ NO_X
Because:
See Attacned Sheet
2. ls the possibility for an accident or malfunction of a different type than any
previously evaluated in the Final Safety Analysis Report, CREATED? YES Nno X
Because:
See Attached Sheet
3. ls the margin of safety, as defined in the basis for any Technical Specification,
REDUCED? YES ___ NO _X_
Because:
See Attached Sheet
LICENSE REVISION REQUIRED: Final Safety Analysis Report: ves X NO
Technical Specification: yes T NO
NRC Authorization for Change Required: YES NO _
Semi-Annual Reporting to NRC Required:  YES NO __
|0CFR 50,59 CHECKLIST
Does the propased action change the Final Salety Analysis
Report or require additional description to be added to the
fety A is R ?
YES( X l NO( )
Notify Manager, Nuclear Licensing
and Fuels Management j
L 2
Is a Change to the Technical
Specifications Required?
yes(X) { NO ( &[
Is any unreviewed safety question invoived, Le.,
(1) ls the probability of an accurrance or the consequences of an accident,
or malfunction of equipment important to safety previously evaluated in
the Safety Analysis Report increased? YES __ NO
(2) ls the possibility far an accident or malfunction of 4 diiferent type
m;;\ any previcusly evaluated in the Safety Analysis Report created?
Y
(3) s the margin oT safety, as defined in the dasis for any Technical
Specification reduced? YES __ NO
Any answer YES( ) i All answers NO
i
Request and receive NRC
Authorization for change
Document Change Including:
(1) Description of change
(2) Written Safety Evaluation which pravided basis
for items (1), (2), and ()) above,
Authorization Received () Description Safety Evaluation Complete

3 x

[lmtucc Installation of Modilication

*Required changes to Technical Specifications Prepared by é /% /'/ll/&(
should be processed in parallel to this checklist. te
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ATTACHMENT 7
Sheet ¢ of ?

ATWS CONCEPTUAL DESIGN
MODIFICATION SAFETY EVALUATION

No, the utilization of a DSS trip provides a diverse trip
actuation to the control rod drive SCR's. The DSS is a
redundant backup to the Reactor Protection System trip
functions. The AMSAC provides a trip sigaal to the turbine
and EFW initiation on a two-out-of-two trip. DSS and AMSAC
are physically and electrically isolated from protection
gsystems.

No, the DSS provides a backup trip function, of the RPS, to
the SCR's. The AMSAC provides a trip signal to the turbine
and EFW initiation. None of these are different than
evaluated in the FSAR.

No, the DSS trip is a backup to the RPS trip and the AMSAC
does not reduce the margin of safety as it is a mitigating
system.

AV Loldle  so/28/8¢




ATWS CONCEPTUAL DESIGN
Attachment 8
Sheet 1 of 3

Conduit Layout

#© ,AE\ '0213
sl Trw) ap weoy

jollwc) ap x°f 4O, ) NOLINAINIT x37d WoD 1W0PLMOD
MOYIWAL  wedy
¥ 16 i e i ——
! NE ooy BE wooy
o VINS 52 A QBH WIS 53 A 0D
A 9
.-.,3.-0 uaUmO—b
+15 o g
»%.M —EQ.@ \ w9
s [#\m S £

l—or ] meae, N N
e J

o oS~ 1

.




Attachmen g
Conduit Layout

ATWS CONCEPTUAL DESIGN
t
Sheet 2 of

#O JhTL Ty
O P 4O L DAL

WE wOoy
WeMSs ‘33
AORh o 4n

#© 801 NMOWYAT NI A WoD  ojano>

4%

#\ ¥F wooy

v/ WIMS ‘S A Q9w

08

. P8

b
L S
,S *an0 IVWSH

W WS

1 | 7&E O O

B wooy
S3I A0

-5 0 0O

o —q e 03
o rnl

X

b— ,Sh




o, $21-73 SH°° 2133

o

¥2+0. 6

s:.¢~
0 42|
3R

t
Sheet 3 of

Conduit Layout

3
Rion
2 &
5 £
g 3
g 2
m

T

rou
‘..."‘

/
el

-0
!\S.o

, TT™

oo e , St~ —q4




TRIE REPORT ¢ DATE 4/10/86
TRIP REPORT AUTHOR: B.J. Shepherd % BILE NO. NSS-7/77.2
QRCANIZATION VISITED: Florida Power Corp. COPIES

LOCATION: Crystal River Unit 3

RATE OF TRIP: 4/3/86

PURPOSE: ATWS Conceptual Design Walkdown

RERSONNEL ATTENDING:
RaW ERC
B.J. Shepherd Ron Carbiener Paul Fleming
Ed Good W.A. Stephenscon
Jack Tunstill Hugn Gelston
R.H. Low Ray wWhittman

Rick Currier

The Conceptual Design Walkdown for the Diverse Scram System (DSS)
and ATWS Mitigating System Actuation Circuitry (AMSAC) was
conducted on April 3, 1986, The design for DSS & AMSAC was
reviewed with the above personnel. During the walkdown it was
determined that the NNI System drawings identified some Module
spaces & terminals as spare when modules were already installed
and wires existed on terminals.

Where required the location of DSS & AMSAC Modules will be
changed in the Conceptual Design to unused module spaces.

For terminals shown as spare where wiring exists, it should be
determined if the wiring can be removed from the system.

FPC Personnel desired to further review the DSS & AMSAC design
prior to answering gquestion numbers 16 and 17 on the walkdown
check list. It is anticipatad that FPC's review will be complete
by 5/5/86.

The draft DSS & AMSAC Conceptual Design is being routed to FPC
Personnel for comments. It is anticipated that FPC comments will
be trans: .tted to B&W by 5/5/86. Upon receipt of comments B&W is
to review and resolve the comments. revise the Conceptual Design
Draft and issue the Final Conceptual Design Package.



DESIGN WALKDCWN CHECKLIST

H At Crystal River Unit No. 3
84-06-07-01 ATWS | 4/3/86 ‘
ATWS Conceptual Design ’ Q Conceptual Q Confirmation |
""T.»‘.’l!i."fﬂ’ni‘ﬁ"' FIRM & DEPARTMENT TELEPHONE
Ron Carbiener FPC N.O.M. 4456 ‘
€d Good FPC Nuc. Licencing 4602
"Jack Tunstil FPC Nuc. Licencing 4691
R.H. Low FPC Nuc. Engineering §325
Paul Fleming FPC Nuc. OPS. Trng. 795-0504(126)
W.A. Stephenson FPC Nuc. Plant OPS Al 4171
Hugh Gelston FPC Nuc. Plant Engr. 4397
Ray Wittman FPC Nuc. Plant OPS 4184
Rick Currier FPC N.O.M. 4406
B8.J. Shepherd 1 BAW Plant Engr. Services : (804)385-2777

WALKDOWN INSTRUCTIONS

1. The Design Engineer |s responsible for notitying the FPC Engineering Project Manager to arrange design
walkdowns,

2. The FPC Enginaeering Projact Manager |s responsible for arranging all necessary access clearances and
notifying site walkdown attendees.

3. The Dasign Enginear is responsible for preparing the Dasign Waikdown Checklist (to de completed fully
~N/A In advance as appropriate) and for recording walkdown observations on the Observations page.

4, Each observation should be sliearly identified Includlng location such as, building, room number, «levatiaon,
plant coordinates, etc.

. Claritying photographs or sketches should be utilized when appropriate.
. Individual obsarvations should not be lumped Into single entries.

. An appropriate contact person for follow-up should be dentified.

. The Design Engineer is responsible for the resolution of all observations.

o oo v oo

. Coples for eariier walkdown checklists with attachmaents shall be provided for subsequent walkdown
refarancs.

W07
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WALKDOWN QUESTIONS

SECTION A
(Complete for Conceptual and Confirmation Walkdowns)

e
| %% QUESTION v —

1 Are there special work area access problems? (Bulky or heavy squipment,
limited access of work spaces, atc.)

2 Do work areas require special considgerations for construction, operation, or
maintenance? (Raspirators, temporary work anclosures, radiation access,
security, spacial work parmits or clearances.)

3 s there need to reinove temporarily grating handrails, structural steel, conduit,
tubing, piping, supports, equipmant, or Instrumaents to facilitate finai
instailation?

4 |s there need to remove permanaently grating, handralls, structural steel, conduit,
tubing, piping, supports, equipment, or Instrumaents to facilitate construction?

5 Do design or work complexities require special Installation, or testing
' procedures? (Special vendor installation requirements, special lifting ‘acilities,
interferences removal, etc. for maintenance.)

€ Do unrelated morilfications atfect the work areas creating potential
interferances?

WIill temporary shielding be required?

WIIl permanent shieiding be required”?

Will the design increase radiation/contamination levels?

10 _WIll the design increase radlation/contamination spread?

11 Is instrumentaticn/operating aquipment located (0 minimize installation and
operating personnel axposure?

12 Are alternate designs feasible to reduce potential exposure?

13 Does the anticipated routing (conduit, tray, piping, tubing) exhibit the clearest
route relative to installing supports, restraints at¢e.?

14 Does the design provide for afficient maintenance of existing
equipment/system?

15 Does the design provide for afficient maintenance of new aquipment/system”?

16 Does the design orovide for afficiant opaeration of axisting equipment/system?

17 _Does the design provide for efficient cperation of new equipment/system?

18 Does the design provide for afficient testing of axisting equipment/system (on
line calibration of instrumentation feasible)?

19 Does the dasign provide for afficiant testing of new aquipment/system?

20 Does the design provide for afficient IS| of existing equipmaent/system?

21 Does the design pravide for etficient ISI of new equipment/system?

Are flammable materials deing added to the area?
Does design impact Appendix R’ requirements?

24 Does the equipment deing installed/aitered Increase fire hazaras in the area’?
It the aquipmaent (s salaty-ralated, do fire hazards axist in the area which may
impair its operability?

26 Are fire barriers being breachad by the design?

27 Are security barriers being breached by the design?

28 If safety-related, is naw aquipment (ocated in proximity to high anergy pipe
whose failure could impair operability due t0 pipe whip, (et impingemaent,
pressure or temparature conditions?

29 It naw equipment is a high energy system, (s it located near safety-related
aquipment whose cperability could be impaired due to failure of the new
aqQuipmant? x
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QUESTION

s

wen
0.
30

7l the new squioment (s safety-related, are there existing non-seismic items
located such that their fallure could Impair the new equi t's safe

function?

0l

31 If the new squipment |8 non-selsmic, could its fallure impair adjacent safety-
related equipment functions? =0 =
32 Have adequato measures been taken to maintain required separation between
redundant equipment? M S O
33 Are existing structures adequate for support of new equipment? ¥ 8 C .-
34 Mas all adjacent equipment been Identified to allow for answers to all of the .
questions? x Qo
SECTIONB
(Complete for Contirmation Walkdown only)
et
% QUESTION o e S
35 Are all temporary remaovals of grating, handralls, structural steel, conduit,
tubing, piping, supports, equipment or instrumants Identitied on Installation
drawings? e 8 O
36 Are a!l permanent removals of grating, handrails, structural steel, conduit,
tubing, piping, supports, equipment, or instruments /dentified on 'nstallation
drawings? g & o
37 Do installation drawings clearly define locations based on dimensions from
existing physical objects? 0 8 Q0
38 Does design provide appropriate tolerances? g 0 G
39 It moditication deals with changing control board, were human factors
considered? a0 c

Are there axisting holes in the floors or walls to allow devices to be passed
through?

0
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WALKDOWN OBSERVATION
1 OBSERVATION RESOLUTION
_(Attach sketch If required)

1] 2 Clearance & work permits will be
required for work in:

NNI System Cabinets, Remote Shutdown
Aux. Equipment Cabinets, Gamma
Metrics Equipment Boxes, EFIC System,
Events Recorder Cabinets and Main
Control Board TGR.

. 4

21 5§ Special testing procedures will be
required to verify the ATWS DSS &
AMSAC equipment operation after
ifnstallation.

3| 6 MAR's for RG 1.97 and Bailey "“BY"
transmitter replacement will be
installed at the same time as this
modification. Coordination of modi-
fication installation to enable access
to equipment cabinets will be re-
quired.

’ 4 | 11 | Equipment for this modification will
be installed in existing equipment
cabinets located in the control com-
plex. Radifation exposure to person-
nel is therefore minimized. |
|
§ | 13 | Conduit routing has been chosen which
provides for minimum effort in in-
stallation of conduit & supports.

6§ | 14 | The design does not change the main-
tenance efficiency of the axisting
systems.

:
l
7 | 15 | The design utilizes modular type |
components which can be replaced with
minimum work effort.
I
|

8 | 16 ' RN low to provide response by 5/5/86

w7 e
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e | oves | OBSERVATION RESOLUTION
(Attach sketch If required)

9 | 17 | RH Low to provide response by 5/5/86

10 | 18 | The design provides for easy check of
the bistable trip setpoints.

11 | 19 | The design has built in capability
for testing of bistable trip setpoint
and *rip actuations. Bypasses where
required during testing are automat-
fcally implemented during testing.

12 | 23 | Iselaiion . ““a remote shutdown
system is accowy. . “uah
Foxboro safety gr de .~..ige/voltage
fsolation module’ .

13 | 26 | Conduit must pass through existing
1] fire and security barrier walls.
27

14 | 32 | Safety grade Foxboro V/V isolation .
modules are used to isolate signals
between the remote shutdown aux.
equipment cabinets and the NN! system
cabinets. !

Safaty grade digital isolators are
used to fsolate signals between the
NNI system cabinets and the EFIC
system cabinets.

15 | 33 | Existing cabinets have space to
support the addition of the new
equipment.

LR
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WALKDOWN OBSERVATION

OBSERVATION

IIGOLUTNDN

e | oues
v | wo
15 | 33

NNI system drawings identified

locations 3-5-5, 3-5-6, and 3-5-7 as
spare module locations. Equipment is
already inctalled in these locations.

NNl system drawings identified the
following terminal board terminals as
spare. However, wiring exists on
these terminals.

8-7-6-1 thru 12
2-9-3-74 8
2-9-3-11, 12, 19 § 20
2-9-4 - 18 thry 23
2-9-5-13 4% 14

The 0SS modules originally planned for
these three locations will be relocated
to positions 5-3-13, 5-3-14, and 5-3-15.

To enable the above location change,
AMSAC modules were relocated as follows:

fron To

5-4-9 3-3-12
5-4-13 §-4-12
§-4-15 5-4-14
§-3-15 5-4-15

Determine 1f wiring is required for
system functicns or if it is no longer
required and can be removed.

LA ]
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O DESIGN DATA SHEET

Crystal River Unit 3
% SHEET 1 OF 2
R MAR Mmoo Oare
ﬁj‘ Ob‘o"O\ /0/“46
Pt Srotom
WTWS - 0SS § ATMSARGC SYSTEMS R
SAFETY CRITERIA: O Safety Listing Rev. Dated Page

& Saftety Classification Review Form (attach copy)
SAFETY RELATED: X Yes 2 No

wo APPLICABLE DESIGN INPUT REQUIREMENTS:

Basic functions of each structure, system and component.

Parformance requiremaents such as capacity, rating, system output.

Codes, standards, and regulatory requirements Including the applicable Issue and/or
addenda.

Design conditions such as pressure, temperature, fluid chemistry and voltage.

Loads such as seismic, wind, thermal and dynamic,

Environmental conditions anticipated during storage, construc.ion and cperation such as
pressure, temparature, humidity, corrosiveness, site elevation, wind direction, nuclear
radiation, electromagnetic radiation and duration of exposure. WCFRS0.49 applicadility =
For electrical aquipment only, referance above Safety Listing page ~r attach copy of
Environmental Qualification Requirements form.

Interface requirements including definition of the functional and physical interfaces
involving structures, systems and companents,

Matarial requirements including such Iterns as compatibility, electrical insulation properties,
protective coating and corrosion resistance.

Mechanical requirements such as vibcation, stress, shock and reaction forces.

Structural requiremants covering such items as equipmaent foundations and pipe supports.
Mydraullc requiraments such as pump net positive suction heads (NPSH), allowable
pressure drops, ang allowable fuid velocities.

Chemistry requiremants such as provisions for sampling and limitations on water chemistry.
Elactrical requiremants such as source of powar, voltage, raceway requireaments, electrical
Insulation and motor requiraments.

Layout and arrangemaent requiremaents, to Include potential adverse affects of non-
seismically qualltied masonry walls.

Qperational raquirements under various condi/ions, such as plant startup, normal plant
operation, plant shutdown, plant amergency operation, speciai or infrequent operation, and
system abnormal of amergency operation

Instrumentation and control requiraments Iincluding Indicating instrumaents, controls and
alarms required for operation, testing, and maintenance. Other requirements such as the
type of instrument, installad spares, range of measuremaent, and location of ingication
shoul!d also be included

Access and administrative contral requiramaents for piant security.

Redundancy, diversity and separation requirements of structures, systems and components,
Failure effects requirements of structures, systams and componants, including a definition
of those avents and accidants which they must be designed to withstand.

Test requirements Including in-plant tests and the conditions under which they will be
performed.

Accessibility, maintenance, repair and inservice Inspection requiremaents for the plant
including the conditions under which these will be performed.
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0 DESIGN DATA SHEET
w Crystal River Unit 3
ower SHEET 2 OF 2
A MAR NUMBER DATE
gy -Cg-00-0\ 10/28/86
PROLECT SYSTEM
ATWS - DSS & AMSAC SYSTEMS RC
s APPLICABLE DESIGN INPUT REQUIREMENTS: (Continued)

~O

X Personnel requirements and limitations including the qualification and number of personnel
available for plant operation, maintenance, testing and inspection and permissibla
personnel radiation exposures for specified areas and conditions.

23. © X Transportability requirements such as size and shipping weight, limitations, |.C.C.

regulations.

N
0

24, T X Fire pratection or resistance raquirements:

a. Changes or additions/dcletion of fire detection/suppression systems or equipment.
b. Changes or additions to the plant configuration that change the effectiveness of
existing fire detection/suppression systems.

25. ® O Handling, storage and shipping requirements,

26, © @& Other recuirements to prevent undue risk to the health and safety of the public.

27. £ T Materials, processes, parts and equiment suitable for application.

28 ® T Safety requirements ‘or preventing personnel injury including such items as radiation
hazards, restricting the use of dangerous materials, escape provisions from enclosures, and
grounding of electrical systems.

29. T (X Addition or relocation of safe shutdown aquipment, systems, components, or circuits that

require compliance with the separation criteria stated in 10CFRS0, Appendix R.
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g DESIGN INPUT RECORD
rower Crystal River Unit 3 shoet L ot 3
e 84=-06-07 -0\ ih /9/2¢ /36

project RTLLWS - 0SS ¢ AMSAC SYSTEMS
|

I

1. The principal function of the DSS is to prevent an ATWS
by tripping the reactor, diverse from the existing PPS,
to prevent a potential for damaging overpressurization
of the RCS, if, for any reason, the rods have failed to
drop in response to RPS trip.

! The principal function of the AMSAC is to mitigate the
effects of an ATWS by actuating EFW and tripping tha turbine
to prevent serious RCS overpressurization, maintain fuel
integrity and meet 10CFR release requirements in the
unlikely event of no rod drop from either RPS or DSS.

2. Performance requirements for the DSS are that the systen is
energize to trip the power to the gate drivers for the CRD
SCRs of the regulating ana auxiliary groups when reactor
coolant pressure exceeds 2450 psig. The total input
instrument string error requirements is that it shall not
axceed 1%, The electronic delay should not add more than
one second to the overall time required to actuate the final
actuated device.

The undervoltage trip remains the safety related CRD trip
licensing basis for reactor protaction. The DSS function
will be a backup to the undervoltage trip functien.

Parformance requirements for the AMSAC are that the systen
is energize to trip the turbine and initiate EFW on a 100%
loss of main feedwater. The electronic delay should nct add
nore than one second to the overall time required to actuate
the final actuated device.

3. The separaticn between the safety related systexms and non-
safety related will be designed to meet FPC requirameats
document CR-3)~E247-A "Electrical Separation Criteria for
Control Boards, Egquipment Cabinets and Relay Racks", IEEE
279~-1971, and 1OCFRS0, Appendix R.

The equipment installed in safety related system will be
environmentally qualified to IZEE 323-1974 requirements.
The seismic qualification will be as to not degrade the
safety grade equipment and will be designed to meet IEEE
J44~-1975 and IEZEX 323-1974.
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g DESIGN INPUT RECORD

Tower Crystal River Unit 3 Shoet 3ot _2_
T GaA - /

§4-06-07-0) ro/28/86
proect ATLS ~ DSS T AMSAC SYSTEMS

4. Cont'd |

Zone 43 - Elev., 108' 0", attached, specifies the
environmental condition at the RSAE and Zone 58 - Elev. 124'
Q", attached, for CRD Cabinets, EFIC, and the GM. The
Environmental conditions are the same for Zone 43 and 58 and
| are:

Temperature - 70-80 °F
Relative Humidity - 40-60%

Radiation - 1 x 104 Rad - 40 year Total
Integrated Dose
Yoltage -

The DSS and AMSAC systems will be powered from existing
power sources within the systems where the new equipment
will be located.

s. Florida Power Corporations "Environmental and Seismic
Qualification Program Manual" Table A and Figure 14,
attached, specifies the seisnmic design basis for the RSAE
eguipment. Table A and Figure 15, attached, specify the
seismic design basis for EFIC, and GM equipment. The
equipment selected to provide isolation between safaty and
non-safety systems for implementation of the DSS and AMSAC
functions will be qualified by the vendor to IEEE 344-197S.

Test reports and vendor certification will be obtained
during equipment procurement to document equipmaent
qualification.

Seismic qualification of RSAL, EFIC and GM cabinets
reflecting the additional equipment required to implement
D85S and AMSAC functions will be documented.

6. Operational environmental conditions for the eguipment are
those identified in No. 4 above. Prior to installation DS3
and AMSAC electrical modules should be stored in a location
meating the raquirements of ANSI Né¢S.2.2 Level A, The
remaining equipment maybe stored in Level B.
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m DESIGN INPUT RECORD
2 At Crystal River Unit 3 Sheet Lot 2
§Y-06-07-0¢ /0/28/66

prowct  ATLS - DSS § AMSAC SYSTEMS

7. The following is a list of the interfaces:

1. Dss
oo pa-) Isolaticn Anction
RSAE Cabinets ALB Nen-Nuclear Instrumentation 1E to 1E frovide isolated
(NNI) Cabinets RC WR Pressure
signals
NNT Cabinets Control Rod Drive Control IEt1f Trip & Enable
System (CRDCS) DC Hold Supply Cortacts
Cabinet A
CRDCS DC Hold mczm 1E o If Test & Confimm
Supply Cabinet A  Recorder (SER) Crtacts
CRDCS DC Hold NNT Cabinets IEtoIF Test & Confirm
Supply Cabinet A Cantacts
2.  AMSAC
Garma Metrics (@) NNI Cabinets 1E to 1F Provide isolated
Chamnels A4B Reactor Power
Leal signals
MNI Cabinets EFIC ASD 1E %o 1£ EFW  Actuation ,’
|
NNT Cabinets MCB TGR 1E to 1f Turbine Trip E
Ralay Contacts |
NNT Cabinets SIR 1T %0 18 "ost any Sonfirm |
Contacts '
|
1
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g DESIGN INPUT RECORD
8 vt Crystal River Unit 3 Sheet _S ot 7
AL AR

13.

15.

16.

project TS - 0SS 7 AMSAC SYSTEMS

All equipment added for this modification shall be new and
not previously used. Equipment that has been in storage
since manufacture and has not been previously used ?l
considered new.

Power for the DSS and AMSAC equipment will be obtained froa
power sources within the existing systems where the
equipment will be mounted. Wire insulation for DSS and
AMSAC equipment installation shall be of the same type as
the system in which the equipment is located. Cables used
to interconnect the systems shall be safety grade from the
CR=3 cable Bill of Material.

The AMSAC and DSS needs to be operational only during power
operation and those conditions indicative of an ATWS which
are IMFW and LOOP.

The DSS input parameter shall be RC Pressure, from the RSAE
cabinets, ad changed will have a range of 0 to 1000 psig.

The AMSAC input parameters shall be main feedwater flow from
the NNI system which has a range of 0 to 6 x 10% #/hr and
reactor power from the Gamma Metrics system which has a
range of 10°% to 200% power.

Installed spares for the DS§ and AMSAC systems are not
required.

Analog indications of DSS and AMSAC system functions are not
required, Analcg indications of DSS and AMSAC input
parameters are already installed whera required.

Inputs acre to be provided to the seguenca events recorder to
identify when the USS or AMSAC systems have actuated or have
be«n placed in taest,

The DSS systenm is to provide trip of the reactor based upoen
high RC pressure, Modules and componants to achieve this
control action are to be mounted in the NNI and CRD systens,
Tha RC pressure signal is to be derived from the RSAE

cabinets.,

g




m DESIGN INPUT RECORD
2% Artu Crystai River Unit 3 Sheet & ot 27
AL AA ..

Sace
$Y=-06-0>=0) /0/28/86
Project ATLLS - DS AMSSC SYSTE M
16. Cont'd

The AMSAC system is to provide turbine trip and initiation
of EFW based upon total lcss of main feedwater. The modules
and components to achieve this control action are to be
mounted in the NNI, MCB TGR, Gamma Metrics and EFIC systenms.
! The main feedwater flow signals are availabla in the NNI |
cabinets. Reactor power level will be obtained at the Gamma
Metrics equipment.

Safety grade ¢to non-safety grade isolation is provided
between safety and non-safety systems.

17. Existing administrative controls are a agquate.

18. Redundancy = Two chanrel system for both DSS and AMSAC

Separation and isolation will be required from the following
*nfety related systems: 1) RSAE A&B, 2) EFIC A&D, 3) GM A&B.

19. CRDMS must deenergize on Loss of Offsite Power (LOOP) so as
to have an energize-to~trip DSS.

AMSAC nust initiate on a LOOP.
20. DSS =~

Upon completion of installation of the DSS, testing is tn be
performed to independently verify operation of the tutal
: circuitri used to trip the CRD gate drivers. After the
| initial installation tasting the DSS shall be tested every 6
months and every refueling. Testing at any time does not
include the input sensors or dropping of the control rods.

AMSAC -

Upon completion of installation of the AMSAC, testing is to
be performed to independently verify oparation of the total
circuitry used to trip the turbine and initiate EFV. After
initial installation testing the AMSAC shall be tested every
6§ months and every refueling. TFsting at any time does not
include the input sensors or final actuation device.
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om DESIGN INPUT RECORD
9 Ayt Crystal River Unit 3
S AN e
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_8Y-06-07-0) { /0/25/a¢

Project:

21'

F

28,

29.

1

- $S ¢ P A-C Y $

The safety related portions of the ATWS system, inputs from
GM, RSAE and EFIC actuation, will continue to use the
maintenance, repair, and inspection procedures that apply.
The maintenance, repair, and inspection procedures used for
non-safety systems will be used for the non-safety DSS and
AMSAC circuitry.

Electronic modules handling, storage, and shipping
requirements will be in accordance with ANSI N4S5.2.2 Level
A.

All other items on the bill of material are to be handled,
stored, and shipped in accordance with standard vendor/FPC
methods for that type of material.

The electrical components, wire and cable required for this
modification shall be new and suitable for use in the systen
and environment in which it is located. Equipment that has
been in storage since manufacture and has not been
previously used is considered new.

Normal plant procedures for fabrication, instailation,
checkout, and cperation of egquipment are to be followed.

The equipment added in the RSAE Cabinets will be in
compliance with the separaticon criteria stated in 10CFRSO,
Appandix R.
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FLORIDA POWER CORPORATION
Crystal River Unit 3

lone Environmental Data

13
Revision 2

Date 10/88
DESCRIPTION: Elav. 145' « Comerol Complex, Batween Columms 30! and 303
Paramatenry Normai Envirorment Ervironment for Loss Environment for m Energy
Qf Coolant Acardent Line Break (tm.':l & 18)
I ™ R T Temo.
*n 8760 70 to 80 /A N/A
Pressure (PSIG) Atmosphenc Ime Sress, Ime Bress,
N/A N/A -
feiatve 40 2o 40 N/A Ime b1
resnbeht i TR /A /A
Radiation (Rags) | 40 Year Dose Time Post
AcQgent Roie
1.0 x 104 1 Ar N/A N/A
| Day N/A
5 Days N/A
30 Days N/A
§ Monchs N/A
40 Yr. Total » § Mo, =
1.0 x 10% Tocal
Submergence /
(Reod Lovet N/A N/A N/A

CEGEND: WA = Not Apgpiicanie. NC 2 Net Calculatee

NQTES




FLORIDA POWER CORPQRATION

Crystal River Unit 3 IONE# &
Zone Enviranmental Data Revisian !
Date 4/83
QESCRIPTION: Elev. 95' and 108' - Control Complex
Parametery Normai Environment Environment Far Lass Environment for migh En
Qf Coolant Accident Line 3reak (Inude A8 & /18)
Temperature | moumvear  lsmg Tme Tme Temg.
N 8760 70 to 80 N/A N/A
Pressure (PSIG) | Atmespherc Ime Press. Time Press.
M/A N/A "
Relative " Ime b ]
Humidity(%) 40 3¢ 60 N/A
n'A
Chemical Soray
(pm) $/A N/A N/A
Raciauon (Rags) | 49 Yeer Doss Time Post
Acident LY )
1.0 x 10% l &r Nocta | N/A
+ Day Note |
S Days Noce |
JO Days Noce !
£ Moaths Noce |
40 Yr. Total « § Mo, =
1.0 = 10% Tocal
Submargence
N/A N/A N/A

(Floed Levet)

WEGEND: WA s Notapoiicanie, NC = Not Calculates
NOTES. (1)Tocal 4 Mooth {ategrated Accident Dose < 100 Rads,




FLORIDA POWER CORPORATION

Crystal River Unit 3 ZONE # 58
Zone Environmenta: Data Revision _
Date 4/83
DESCRIPTION: Elev, 124' & 134" « Control Complex
Faramatery Normal Environment Environment For Lass Environment for mign uwv
Qf Coolant Accident Lne Break (Inside AB & 12
emperature | Hourvvear Temp. Tme " lemp.
*n 8760 70 to %0 N/A N/A
Pressure (PSIG) Atmospheric lime Press. Time Press
N/A N/A .
Relative 40 to 80 N/A Tme 3
Mumidity(%) W/A
Chemical Spra
(p™) L N/A N/A
Radiation (Rads) | 40 vear Sose Time Post
Agigent 221
1.0 = 104 l & N/A N/A
1 D‘y N/A
b Days N/A
30 Days N/A
§ Months N/A
40 Yr. Total * 6§ Mo, =
1.0 = 10* Total
Submergence .
(Flooa LQOVOI N/A N/A N/A

LEGEND: N/A = NotApplicabie, NVC = Not Calculated
NOTES:




Reactor
leactor
Reactor
Reactor
Reactor
Reactor
Reactor
Reactor
Reactor
Reactor

Building
Building
Building
Building
Building
Building
Building
Building
Building
Building

Building

FLORIDA POWER CORPORATION
CRYSTAL RIVER UNIT 3}

IABLE A

PANEL/CABINET MOUNTED EQUIPMENT
GROUND RESPONSE SPECTRUM FACTORS

Shell
Shell
Shell
Shell
Shell
Interior
Interior
Interior
Interior
Interior

Auxiliary Building
Auxiliary Building
Auxiliary Building

Control
Control
Control
Control
Control
Control

Building
Buildirg
Building
Building
Building
Building

Intersediate Building
Diesel Cenerator Building
Ground Response, Base Mat

Reactor, Auxiliary,

Iatermediate, Control, and

Diesel Cenerator Buildings varies
Auxziliary Building
Auxiliary Building
Emergency Feedvater Tank Facility 118.%

106.00
123.00
139.00
207.00
118.00
123.00
135.00
160.00
180.50
119.00
143.00
162.00
108.00
124.00
134.00
145.00
163.83
183.83
149.00
143.00

193.58
209.08

Evergency Peedvater Tank Facilicy 143.0
Emergency Feedvater Tank Facility 168.0
Notes:

Elevation  Damping (1)

1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
1/2
172

1/2
1/2
1/2

GRS Factor(l)

10.8
21.0
33.0
45.0

17.7
20.7
9.7
49.2
60.0
16.2
27.0
a2

8.1
12.0
15.9
20.4
28.4
5.9
21.8
21.0

5.7
101.0
131.0

20.1
12.0
115.0

(L) The Required horizontal OBE Response Spectirum (RRS) to bde used for
qualification of panel/cabinet mounted devices is obtained by multiplying
the Regulatory Cuide 1.60 Cround Response Spectrum (CRS), Figure 24, by
the above factor associated with the appropriate building and elevation
vhere the equipment is located.

R i AR N S —
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CONTROL BLDG. EL. 108.00
FI0. NG: 24 CURvVE: CR-C1
DAnF: 0.5 X IPA: B._B46

FREQUENCY ACCELERATION FREQUENCY ACCELERATION FREQUENCY ACCELERATION FREQUENCY ACCELERATION

6.%00 o050 0.400 .04 .70 0045 8. .800 o._sae

oo 8.11s 1.000 0.15) 1.100 e.17) 1.200 0.1%

1.300 e.200 1.400 e.200 1.580 .20 1.600 0.200

1.700 $.200 1.800 8.200 1.%00 e.200 2.0008 0.200

2.100 0.200 2.200 0.200 2.300 .20 2.4 8.200

2.5% e.200 2.400 8.200 2.768 8.202 2.8008 0.20)

Z.%00 0.205 .00 0.206 3.15e 0.209 1.300 0.210

3.450 .21t 3 400 0.220 .80 .23 4000 8. 240

4. 200 9.25%e 4.400 0.25% 4. 600 0.242 4.800 0.265

5.000 0.2¢) 5.2% 0.210 5.500 0.2 5.75%8 8.2¢7

6. 00 8.2¢8 6. .25 0.240 6.500 8.25% .75 8.248

7.000 $.2% 1.2%8 0.228 F.500 0.225% 71.158 0208

8. 002 o .1% 8.508 0175 9. 000 .15 .50 0.145

19 000 8.140 18._500 e.1450 il.000 e.140 11.500 6144

12.009 8.147 12.500 c.158 13.000 0.160 13.500 0144

14._000 s.178 14.500 8.185% 15.000 o.1% 14.000 8.202

17.000 .21} ia. 000 0.218 20.000 0.220 22.000 8.2l

2%.000 8.1 28 000 0.8} 31.000 e.180 S 000 o181

36.000 8.185% 40._000 e.188 45.000 8. 140 50.000 8.140
DAMP: 1.0 X% IFPA: 0_ 046

FREQUENCY ACCELERATION FREQUENCY ACCELERATION FREQUENCY ACCELERATION FREQUENCY ACCELERATION

0.%00 8.040 8. .400 0.048 e.700 0048 0.a00 0.

e %00 0.114 1.000 8.158 1.100 0.1 1.200 0 138

1.%0 6.182 1.400 o 162 1.500 8.140 1.600 0. 1ée

1.700 o158 1.800 0.15%e 1.900 8.14a 2.6800 0 147

Z2.100 s._148 z2.200 0.142 2.300 8.149 2.400 e._15%0

2.500 8.15%2 2. 400 8.15) 2.700 0.154 2.800 0154

2.900 8.155 3.000 0.162 3.15 0.163 3.300 0 .12

3.45%0 0.180 600 6.1% 3.0 .21 4.000 0.720

.20 8.2%0 $.400 8.255% 4.600 8.240 4.800 e 240

5.000 0.240 5.2% 0.260 5.500 .25 S.7158 8.235

6. 000 .220 6£.2%0 .21 6.500 .10 4.750 0.1

7.000 0.1460 7.2% 0.15% 71.500 0.142 7.150 8140

8. 000 0.13% 8.5 0.13% . 000 0.120 9.500 e.118

. 16.000 .11 10.500 o.10a 11.000 .14 11.5%00 8.16s

12.000 8.2 12.500 8.114 13.000 .11 13.500 e i0e

14.000 8.082 14.500 0.082 15.000 e.:00 16.000 8140

17.000 e.15%8 12.000 8150 20 000 0.12e 22.000 0.100

25%.000 0.075 28.000 b.0%0 31.000 e.120 34 . 000 0120

36 000 8.100 40.000 0.080 45.000 .00 58.000 8.080
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.% SAFETY CLASSIFICATION REVIEW
Crystal River Unit 3

L] aemoarent

ATLWS~ 0SS 4 AMSAC SYSTEM S

Gonode O Yes Gﬂe Application
PRe— An Mo ™ [Frvegy

R <L

Safety Related X Yes [0 No

C Yes Does (he itemvaervice assure the integrity of the
acior CoOlant system doundary (| e Pressure
aning a8 defined n ASME Boiler and Pressure
Vessel Code)?

X Not pant of reactor coolant system

3 Not pressuresetaning per Code.

X No

£ Yes

Doas 1Ne 1ervaervice assure (he CADAD: ity 10 shut
down the reactor and 1o Maintain [t in a sale shut-
down condition?

(I no, justification (s on attachmaent)

= Ne

O Yes

Does (he eMVervice assure 1he CADAD Ity 1O pre-
vent or mitigate the consequences of accigents
which could resull in potential offsite sxposures
comparadie to those referred 10 in 1OCFR100. 117
(It na, justification |8 on atachment)

S Ne

itemvSaervice (8 Salety Relsted temvSarvice '3 Non Satety.
Reiatec

NOTE
i1 itam |3 considersd [0 De elecince equipment, ihe Enviroamental Qualitication Requirements Review
form must De compieted 10 detemine 10CFRSD 49 appiicadility

e e W ow Ehgreetcg

7 Vol /Wlé ﬂ/ M;_, / l/ 2 7/}? 7'/ /»74.—«4 o/ f/f-‘

AET e of M RERS Nuoiew Ops Bng W7 0
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FIRE PROTECTION REVIEW
Crystal River Unit 3
DA
€4-06-c)-0| r0/25/86
STaTEm
ATOs- pgs €t AMSAC sYSTEMS R
Y w0
1. Does the design/design change Involve the modificaiton, addition, removal, or relocation of
any of the following? If yes, explain In space provided.
K © a Combustibles (oil, hydraulle fluid, grease, wood-based materials, cloth, charcoal, PVC,
cable insulation, carpet, etc.) |
: —Specifc guamties % boes oF coblefuire nscladion
T X b Available Fire Protection (detectors, fire extingu rs, hose stations, sprinklers, halon
system, CO2 system, etc.)
C A e Equipment, components, or cables that would interfere with the operation of axisting
fire detection, emergency lighting, or other fire protection features.
O X 4. Penetrations, penetration seals, or condult seals.
X O e Space Separators (walls, ceilings, floors, doors, curbs, dampers, etc.)
s - - \
mﬁi@&%mm o,
X [t Fireproofing, exposure fire protect™n, cable tray covers/wrapping, conduit wrapping, etc.
—Specie comduid/ cak\e dray wrcapoing il b
2. T A WIl this design/design change require d revision to the Fire Hazards Analysis? Reference
EG4, Sect. V.O.
3. O X Does this desigr/design change deviate from any applicable NFPA Fire Code requirement in
safety-related or safe shutdown areas/zone? f yes, explain below and obtain Fire Protection
Engineer review and concurrence.
OESGN EndinELR JaTR FIAE PRQTECTION ENQINEER 1 SONOLTINCE SOwered Dy e B OalE
| # Z edlele AILL
- QRIGINAL  WAR YELLOW - & Nusew Fue Peotecton Soecaensl AT e o Rgen B RIS Nucew Engreesnng  $00 %)

T F o/ ye




TEST QUTLINE
Diverse Scram System (DSS)
NNI-X (NNI-Y Similar)
1. Place test switch in enable.
2. "Enable" light 1lit.
3. "Trip 1 Enable" light lit. (NNI-X & Y)
' 4. DSS in Test - SER on.
S. Place test switch in test.
6. Adjust voltage source above setpoint to rrip bistable.
7. “CRD Actuate" light lit.
8. "Trip 1l Confirm® light lit.
9. DSS Trip 1 - SER on.
10. Place test switch in enable.
11. *"Trip 1 Confirm® light off.
12. DSS Trip 1 - SER off.
13. "Enable® light lit.
14. "Trip 1 Enable® light 1lit. (NNI-X & Y)
15. Place test switch in off.

16, DSS in Test - SER off.

17. All lights off.




CRD Test and Seal-in Circuit
1. "Trip 1 Armed® light lit.
2. "Trip 2 Armed" light lit.
3. Place Sl-1 in enable.
4. "Test 1 Enable/Bypass” light lit.
S. "Trip 2 Armed" light off.
e 6. DSS in Test - SER on.
7. Place Sl-1 in test.
8. "Trip 1 Confirm®™ light lit.
9. DSS Trip 1 - SER on.
10. Place §1-2 in enable.
11. *"Trip 1 Confirm®™ light off.
12. DSS Trip 1 - SER off.
13, "Test 2 Enable/Bypass® light lit.
14, "Trip 1 Armed® light off.
15. Place S1-2 in test,
16, "Trip Lockup® light 1lit,
17. Place 81-2 in off.
18. “"Trip 1 Armed" light lit,
19. "Test 2 Enable/Bypass” light off.
20. “Trip 1 Confirm® light 1lit.
21, D88 Trip 1 - SER on.
22. Reset 52
23. "Trip Lockup" light off.
24. Place 51-2 in test.

25. “Test 2 Enable/Bypass®" light lit.

26. "Trip 1 Armed" light off.




27. "Trip 1 Confirm"™ light off.
28, DSS Trip 1 - SER off.

29, "Trip Lockup" light on.

30. Place Sl-1 in off,

31. "Trip 2 Armed" light 1lit,
32. "Test 1 Enable/Bypass” light off.
33. "Teip 2 Confirm" light lit.
34, DSS Trip 2 - SER on.

35. Reset Sl

36. "Trip Lockup" light off,
37. "Trip 2 Confirm"™ light 1lit.
38. Place 81-2 in off,

39. “"Trip 2 Confi:zm" light off.
40, "Trip 1 Armed® light 1lit,
41, DSS Trip 2 - SER off.

42. DSS in Test - SER off.



ATWS Mitigation System Actuation Circuit (AMSAC)

NNI-X

1.
2.
3.
4.
S.
6.

7.

8.

9.
10.
11.
12.
13.
14,
15.
16.
17.

18,
19.

20.
2l.
22.
3.
24.

(NNI-Y Similar)
Place test switch in enable.
"Enable” light 1lit.
AMSAC in Test - SER on.
Place test switch in test,
Adjust voltage source of flux bistable above setpoint.

Adjust voltage source of loop A main feedwater flow signal
above setpoint,

*"Trip®" light lit.

*Turb Trip Conf" light 1lit.

AMSAC Trip - SFR on.

EFIC A EFW Tripped -~ on EFIC panel.

Place NNI-Y test switch in enable.

*Turb Trip Conf" light off.

Piace NNI-Y test switch in off,

*Turb Trip Conf"® light lit.

Adjust voltage source of flux bistable below setpoint,
*Trip" and "Turb Trip Conf" lights off.

Adjust voltage scurce belcow setpoint of loop A main
feedwater flow signal.

Reset EFIC A.

Repeat steps 6-13 for other voltage source for loop B main
feedwater flow signal.

Place test switch in enable.
*Turb Trip Cont® light off.
Place test switch in off.

AMSAC {n Test - SER off.

All lights off.




TO OFFSITE POWER VIA Ul
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