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Director of Nuclear Reactcr Regulation
Attention: Mr. John F., Stoiz

Operating Reactor Branch No. 4

Division of Operating Reactors

United States Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Mr. Stolz:

This is in response to the Safety Evaluation Report (SER) dated April 30,
1984 (Log No. 1503) which addressed the proposed modificaticns tc the
Toledo Edison's Davis-Besse Nuclear Power Station, Unit 1, Reactor Trip
System. These modifications were developed in response to the Required
Actions Based on Generic Implications of Salem ATWS Event (Generic Letter
83-28, Log No. 1322 dated July 8, 1983).

In the SER, the staff concluded that certain aspects of the originally
proposed design were inadequate. Toledo Edison has modified its Reactor
Trip System design and has included the details of this design in the
attachments. Within this submittal, responses to each specific concern
identified within the referenced SER are included.

TED concludes that the mndified TED design is consistent with the B&W
Owners position, and is similar to the AP&L design for ANO-1 nuclear unit
which is now approved by the NRC. Additionally, the modified TED design

satisfies the conditions for approval set forth in the conclusion of the
SER (Lcg No. 1503).

Very truly yours,

RPC:JSH:nlf
enclosures
cc: DB-1 NRC Resident Inspector
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REACTOR TRIP BREAKER
SHUNT TRIP CIRCUIT MODIFICATION
DAVIS-BESSE UNIT NO. 1
BACKGROUND

By letter dated December 9, 1983 (No. 1012)) Toledo Edison Company (TED)
submitted a response to Item 4.3 of Generic Letter 83-28. The submittal
included a description of the TED's design of shunt trip modification
(TED's design) for the reactor trip breakers (RTBs) at Davis-Besse Nuclear
Power Station (DBNPS) Unit No. 1. Also, described were the differences of
Arkansas Light and Power Company's (AP&L) design for Arkansas Nuclear One
Unit No. 1 (ANO-1) and TED's design for DBNPS Unit No. 1. In addition,
TED's submittal included responses to specific questions identified in the
NRC evaluation of the ANO-1 design which was provided to Toledo Edison
Company by the NRC letter of September 22, 1983.

Subsequent to thi review of TED's submittal, staff issued, by letter dated
April 30, 1984 ( 503), a Safety Evaluation Report (SER), indicating the
acceptable and viacceptable aspects of the TED's design. The staff
requested that 1.D submit the modified design along with the proposed
technical specification for the shunt trip by June 22, 1984.

As indicated in the SER, approval of the modified design would be con-
ditioned on TED's response to Items (a) thru (f) described in the Con-
clusion (Pages 8 thru 9) o[ che SEk.

Toledo Rdison has modified the design for the addition of shunt trip
devices, on the reactor trip breakers, to be consistent with the B&W
Owners Group's position and to answer the concerns indicated in the SER.

PURPOSE

This letter describes the TED's modified design and addresses Items (a)

thru (f) of the SER conclusions. TED intends to implement this modification
during the 1984 refueling outage.

MODIFIED DESIGN

The TED's modified design of the shunt trip modification is same as the
AP&L design for AC breakers. The specifics of the TED's design are as
follows:

UV Sensor
(Sketches Nos. 26370-2, 26371-2)

In the modified design the Model ITE-27H-211R relay, operable from a Class
IE 125 VDC power source, is used to actuate the shunt trip attachment.
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TED will assure that the seismic qualification of this relay envelops the
design basis seismic conditions of the location of RTBs at DBNPS Unit
No. 1.

Power Suppl

(Sketch No. 26372-1)

Power to shunt trip attachment of each reactor trip breaker (RTB) will be |
provided from a separate Class 1E power source. The cable carrying the

control power will be Class 1E qualified and the associated conduit run
will be installed to Seismic I category.

Control power to the non-safety related source interruption device (SID)
will remain from the existing non-safety related 125 VDC source. Isolation
between the non-safety related and the safety related wiring has been
provided within the breakers and the cable routing outside the breakers.

Shunt Trip Attachments
(Sketch Nos. 26370-2, 26371-2)

In the modified design, the shunt trip attachments will be designated as
safety related. The shunt trip attachments in all four breakers will be
seismically qualified, based on the qualification testing of similar
attachments in AK-2 breakers of Unit Electric Control, Inc. We will
assare that the test results in this report are acceptable according to
the industry standards and applicable to the RTBs at DBNPS Unit No. 1.

Indicating Lights
(Sketch Nos. 26370-2, 26371-2)

Two indicating lights are provided in the modified design. One will be
lit when power is available for the shunt trip attachment, and the second
will be lit when power is available for cthe under voltage sensor.

RESPONSE TO TTEMS (a) THRU (f) IN THE CONCLUSION OF SER ON PREVIOUSLY
SUBMITTED TED DESIGN

Item (a) Confirmation of the seismic qualification of the UV sensor
(ITE-27H-211B).

Response

The modified TED design no longer contains this relay. The new
relay is Model ITE-27H-211R, which is same model as in the AP&L
design. We will assure, prior to use, that the seismic qualifi-
cation of this relay envelops the RTB's seismic requirements at
the DBNPS Unit No. 1.

Item (b) Ceonfirmation that the breakers with AC shunt trip coils are
seismically qualified.
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Item (c)

Item (d)

Response

TED's modified design no longer uses AC shunt trip coils,
therefore this question is not applicable. The DC coils used
will be verified to be seismically qualified, prior to use, for
Davis-Besse Station.

Designation of the automatic shunt trip circuits as safety-related
and incorporation of design features as defined in Items 4 and 5
above.

Response

The shunt trip attachments are now designated as safety related.
Both undervoltage and shunt trip circuits of each RTB are
powered from the separate Class 1E sources (120 VAC and 125 VDC
respectively), thus maintaining the chaunnel separation among the
RTBs.

There is channel separation in the cable routing of the UVD trip
circuits, and the same be provided in the routing of cables for
shunt trip circuits.

Isolation of non-safety related SID from the 1E shunt trip will
be provided through the coil to contact isolation of a Class 1E
relay (94). (see drawing 26370-2)

A result of the modified design is that the statements made in
Section 4b of the SER are not applicable.

Incorporation of status indicating lights in the design and sub-
mission of revised test procedures as defined in Item & above.

Response

The additional status indicating lights are included in the
modified design. The test outline is included as Attachment II
to this letter.

Submission of revised technical specification as defined in
Item 7 above.

Response

Davis-Besse Unit 1 is covered by standardized technical specifica-
tions. Attachment III contains copies of the applicable portions
relating to Reactor Trip Breakers. Section 4.3.1.1.1 requires
that surveillance testing be accomplished by performing a

CHANNEL FUNCTIONAL TEST of the Control Rod Drive Trip Breaker on
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a monthly basis. The definition of CHANNEL FUNCTIONAL TEST
(Attachment III, Page 1-3) includes verification of alarm and/or
trip functions.

TED interprets trip functions to include all trip functions
which encompasses the shunt trip attachment to reactor trip
breakers. The test of the shunt trip attachment can only be
done independent of the test of the UVD to assure its function.
TED's surveillance test procedures will be modified to include
testing of the shunt trip attachments when they are installed.

We therefore conclude that the exist:.ng technical specifications
explicitly state that testing independently confirms the oper-
ability of both the shunt and undervoltage trip attachments.

Item (f) Submission of revised electrical schematics to reflect the
changes defined in Items 4, 5 and 6 above.

Response

Revised electrical schematics Nos. 26370-2, 26371-2 and 26372~1
are attached to this letter.
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TEST OUTLINE

1.0 OBJECTIVE:

The purpose of this outline is to list the seguence of operations
required to independently verify the operability of the UVD and shunt
trip attachment of the four reactor trip breakers A, B, C & D. It is
being assumed that Anticipatory Reactor Trip System (ARTS) will be in
normal functional state at the time of this testing.

2.0 PROCEDURE: (Refer to Sketches Nos. 26370-2 and 26371-2)

2.1 Testing of UV trip circuit and the alarm relay (typical for all
four breakers).

2:.1.1 Verify that the breaker under test is in closed
position and the control power to the shunt trip
circuit of the breaker is ON (DC indicating light on
the breaker is lit). Also verify that Reactor Pro-
tection Syster (RPS) is energized and the AC indi-
cating light on the breaker is lit.

2.1.2 Turn the key operated hand switch to "UV Test"
position and hold.

I Observe that the DC indicating light goes out and
confirm that an alarm is received in the Control Room
indicating a loss of shunt trip circuit control power.
Also observe that the AC indicating light remains lit.

2.1.4 At the Reactor Trip Module of the RPS, place the
Reactor Trip Module Reactor Protection channel
switches "A" and "B" in the "Sim Trip" position. This
will actuate the relay Contacts A and B in the under-
voltage trip circuit of the breaker associated with
the RPS channel actuated.

2.1.5 Verify breaker tripping by observing the breaker local
indication and the AC indicating light going out,
instanteously.

2.1.6 Observe that upon releasing the test switch knob, the
DC indicating light is lit again indicating resumption
of control power to the shunt trip and the AC indicating
light remains out.
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2.2 Testing of the shunt trip circuit (typical for all four breakers).

2.2.1

2.2.2

Verify that the breaker under test is in closed
position and the control power to the shunt trip
circuit is available (DC indicating light is lit).
Observe that the AC indicatimg light is also lit
indicating th: RPS energized.

Turn the key operated hand switch to "shunt trip"
position, the breaker will trip and the two indicating
lights go out.

3.0 ACCEPTANCE CRITERIA:

Each Reactor Trip Breaker trips normally, both on UV and shunt trip

tests.

jh a/6
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REACTOR PROTECTION SYSTEM INSTRUMENTATION

 Serial NG.
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E 3.3-1 (Continued

TABLE NOTATION

*Nith the control rod drive trip breakers in the closed position and
the control rod drive system capable of rod withdrawal.

**iyhen Shutdown Bypass 1s actuated.
#The provisions of Specification 3.0.4 are not applicable.

#$4Wigh voltage to detector may be de-energized above 10 '" amps on both
Intermediate Range channels.

(a) Trip may be manually bypassed when RCS pressure < 1820 psig by
actuating Shutdown Bypass provided that:

(1) The Wigh Flux Trip Setpoint is < 53 of RATED THERMAL

{2) The Shutdown Bypass Wigh Pressure Trip Setpoint of < 1820
psig is imposed, and

{(3) The Shutdown Bypass is removed when RCS pressure > 1820 psig.

(b) Trip may be manually bypassed when Specification 3.10.3 is in
effect.

{c) The minimum channels OPERABLE requirement may be reduced to one
when Specification 3.10.1 or 3.10.2 is in effect.

ACTION STATEMENTS

ACTION 1V - With the number of channels OPERABLE one less than required
by the Minimum Channels OPERABLE requirement, restore the
inoperable channe)! to OPERABLE status within 48 hours or
be in at least HOT STANDBY within the next 6 hours and/or
open the contrul rod drive trip breakers.

ACTION 2 - With the number of OPERABLE channels one less than the
Tota) Number of Channels STARTUP and/or POWER OPERATION
may proceed provided all of the following conditions are

satisfied:

a. The inoperable channel is placed in the tripped
condition within one hour.

b. The Minimum Channels OPERABLE requirement is met;
however, one additional channe! may be bypassed for
up to 2 hours for surveillance testing per
Specification 4.3.1.1.1,

DAVIS-BESSE, UNIT 1 3/4 3-3
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TABLE 3.3-1 (Continued)

and the inoperable channel above mey be bypassed for
up to 30 minutes in any 24 hour period when necessary
to test the trip breaker associated with the logic
:fat?o]crm being tested per Specification

€. Either, THERMAL POWER is restricted to <« 753 of
RATED RATED THERMAL and the High Flux 1’719 Setpoint
is reduced to < B5% of RATED THERMAL POWER within 3
hours or the QUADRANT POWER TILT is monitored at
Teast once per 12 hours.

ACTION 3 -  With the number of OPERABLE channels one less
Total Number of Channels STARTUP and POWE R ovnt:?'x'o:”:n
mm“mvim both of the following conditions are

a. The inoperable channel is pla i pped
condition within one buv'.p e e

b. The Minimum Channels OPERABLE uvirement is
met; however, one additiona) c:qml may be bypassed
for up to 2 nours for surveillance testing per
Specification 4.3.1.1.1, and the inoperable channel
above may be bypassed for up to 30 minutes in any 26
hour period when necessary to test the trip breaker
associeted with the logic of the channel being
tested per Specification 4.3.1.1.1.

ACTION & = With the number of channe’s OPERABLE one less than re-
Quired by the Minimum Chamnels OPERABLE requirement and
with the THERMAL Power level:

a. < 5% of RATED THERMAL POMER restore the inoperable
channel to OPERABLE status prior to increasing
THERMAL POWER above 5% of RATED THERMAL POMER.

b. > 5% of RATED THERMAL POWER, POWER OPERATION may
continue.

DAVIS-BESSE, UNIT 1 3/4 3-4
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§525 g=r2ar xr= = ACTION 5 - With the number of channel: OPERABLE one Tess than required
573 £ S = £ =S by the Minimum Channels OPCRABLE requirsment and with the
4:§=§ = = § < ] S 3® & THERMAL POWER leve):

¢ - i
3?_55 ! § 3 i‘ ‘-3 % ! =] . < 107" smps on the Intermedtate Range (1R) fn-
L s = £ g > Strumentation, restore the fnoperable channe! to
gi B ' s 3 g 3 OPERABLE gtatus prior to fncreasing THERMAL POWER

. < 2 e = - = sbove 10" " amps on the IR instrumentation.

- »

o — - P
gg :j i - ! ‘ 4 - g . > 107'0 sups on the In instrumentation, operation
.=.§_ Ei i g s ot :_‘: may continue.
i- i s " - =4 ACTION 6 -  With the number of channels OPERABLE one less than re-
iz g= ' 2 2 =4 quired by the Minfmum Channels OPERABLE requfrsment,

.} i‘ f E > ~ E verify compliance with the SHUTDOWN MARGIN requirssents
g-.23 S 2 3 g |2 of Specification 3.1.1.1 within one hour and st least
i:v 4 - E 5 s - - e once per 12 hours thereafter,

-~ = |

i a. — i3 = Ir ACTION 7 - With the number of OPERABLE channels one Tess than the
82 3% i g P Total Mumber of Channels STARTUP and/or POWER OPERAT]ON
=& a:'. i ®ay proceed provided all of the following conditions are
2% o3 g 2 = satisfiec:

p: :. o - :

i’ ,.r 5 g 8. Within 1 hour:

g ~ |- 1. Place the inoperable channel in the tripped

$(g% SIS (S condition, or

S s s encesnas ]

3 /== ® 2 ® o De e ® g & - | 2. “ll:n power supplied to the control rod trip‘

T < el ol . ol ce associated with the inoperative channel.

§)3 $:fxexpizisfz

® i 4 £ i = = = jon b.  One additfonal channel may be bypassed for wp to 2

=~ €= s s s s hours for surveillance testing per Specification

& 2 -4 -2 z = - 4.3.1.1.7, and the fnoperable channe! sbove may be

- =2 bypassed for to 30 minutes in any 24 hour period

== when necessary to test the trip bresker associated

33 with the logic of the channel being tested per

- Specification 4.3.1.1.1. The inoperable channe! above

"=~ WLy nct be bypassed to test the logic of a channel

ac of the trip system associated with the {noperable

.g. channel.

—— e ———————— —— ” "
= ACTION B~  With the number of channels OPERABLE, less than required

by the Minimun Channels OPERABLE requirement, be in at least
HOT STANDEY within 6 hours.
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1.7 A OWGWEL FUNCTIONAL TEST shall be:

4.  Analog channels - the injection of a simulated signal into the
Channel as close to the primary semsor as practicadble to verify
OPERABILITY including alarm and/or trip functions.

b.  Bistadble channels - the injection of a simulated signal into
-~ to verify OPERABILITY including alarm and/or

[EORE AL TERATION

1.12 COPT ALTERATION shall be the movement or manipulation of any com-
ponent within the reactor pressure vessel with the vessel head removed
and fuel in the vessel. Suspension of CORE ALTERATIONS shall not preclude
completion of movement of a component to a safe conservative position.

S/TO0M ARSIN

1.13 SHUTDOWN MARGIN shall be the instantaneous amount of reactivi which
the reactor 15 subcritical or would be subcritical fram fts mt“ .
icondition assuming:

&. No change in axial power shaping rod position, ang

b. ATl comtrol rod assemblies (safety and regulating) are fully
inserted except for the single rod assembly of highest reactivity
wOrth which is assumed to be fully withdrawn.

{06717 16D Loarage
.14 IDENTIFIED LEAKAGE shall be:

2. Leakage (except CONTROLLED LEAKAGE) into closed Systems, such
2s pump seal or valve packing leaks that are captured and
conducted to 2 sump or collecting tanmk, or

L.  Leakage into the contaimment atmosphere from sources that are
:: auvﬂa::, l:o: and known either not to interfere
operation kage detection systems or not to be
PRESSURE BOUNDARY LEAKAGE, or

CAVIS-BESSE, wNIT 1 1-3

|

1.0 DEFINITIONS o

—_—

DEFINED TERMS

Il.l The DEFINED TERMS of this section appear in capitulized type and are
applicable throughout these Technical Specifications.

THERAL POVER

1.2 THERMAL POMER shall be the total reactor core heat transfer rate to
L‘m reactor coolant.

RATED THERMAL POWER
1.3 RATED THERMAL POWER shall be a total reactor core heat transfer rate
to the reactor coolant of 2772 Mut. A
RAT]
1.4 An OPERATIONAL MODE shall cor any one inclusive compina-

to
tion of core reactivity condition, leve) and average reactor
coolant temperature specified in Table 1.1.

i

ACTION

1.5 ACTION shall be those addi:iona! requirements specified as corollary
statements to each principle specification and shall be part of the
specifications.

1.6 A system, subsystem, train, component or device shall be OPERABLE or
have OPTRABILITY when it s capable of performing its specified function(s).
Implicit in this definition shall be the assumption that all necessary

attendant instrumentation, controls, normel and emergency electrical power
sources, cooling or seal water, lubrication or other auxiliary equipment,
that are required for the system, subsystem, train, component or device
to perform its function(s), are also capadble of performing their related
support function(s).

DAVIS-BESSE, uNIT 1-1



Reactor coolaat 1
- s mlu;l. eakage through & steam genmerator o

UNIDENTIFIED LEAKAS

11.15 UNIDENTIFIED LEARAGE shall be all leskzge which s mot IDENTIFIED
LEAKAGE or CONTROLLED LEARAGE .

(PR SoURE SUUNUAR

1,16 PRESSURE BOUNDARY LEAKAGE shel) be leskage (except stess

Teskage) through & mon-isolable fault in a Reactor Coolant System

body, pipe wall or vessel wall.

i
]

DEF INITIONS

REPORTASLE OCCURRENCE

1.7 A REPORTASLE OCCURRENCE shall be any of those conditions specified
in Specifications €.9.1.8 and 6.9.1.9.

CONTAIWNENT INTEGRITY
> 8 CONTAIMMENT INTEGRITY shall exist when:

a. A1) penetrations required to be closed during accident con-
ditions are either:

1. Capadtle of being closed by the Safety Features Actuation
System, or

Closed by manua)l valves, blind , or deactivated

sutomatic valves secured in the.r closed positions,

m!’ . ‘u provided in Table 3.6-2 of Specification
Y.

A1) equipment hatches are closed and sesled,
Each airiock is OPERABLE pursuant to Specification 3.6.1.3,

Th: fuzmi-—nt leakage rates are within the limits of Specification
3.6.1.2, sng

e. The sea) mechanism associated with each penetration (e.g.,
welds, bellows or O-rings) is OPERABLE.

CHNANNEL CALIBRATION

1.9 A CHANNEL CALIBRATION shal) be the adjustment, as mecessary, of the
channel output such that 1t responds with necessary range and accuracy

to kmown values of the parameter which the channel monitors. The CHANNEL
CALIBR """~ shall encompass the entire channel including the sensor and
aiarm and/or trip fusctions, and shall include the CMANNEL FUNCTIONAL TEST.
CHANNE . CALIBRATION may be performed by any series of sequential, over-
lapping or tota) channe) steps such that the entire chamne! is calibrated.

CHAINEL OMECK

1.10 A CHANNEL CHECK shal) be the qualitative 2ssessment of channel
behavior during operation Dy observation. This determination shail

include, where possible, comparison of the channe! indication and/or
status with other indications and/or status derivec from independent
instrument channels measuring the same parameter.
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