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PLANT SYSTEM _1
'

3/4.7.3 COMPONENT COOLING WATER SYSTEM

LIMITING CONDITION FOR OPERATION

3.7.3.1 At least two independent component cooling water (CCW) trains shall be !;-

OPERABLE.
,

APPLICABILITY: MODES 1, 2, 3 and 4.
}

t

ACTION: |

With only one CCW train OPERABLE, restore the other train
to OPERABLE status within 72 hours or be in COLD SHUTDOWN within the |
next 36 hours.

|

SURVEILLANCE REQUIREMENTS -|
;

'4.7.3.1 The CCW System shall be demonstrated OPERABLE:

a. At least once per 31 days by verifying that each valve
(manual, power operated or automatic) servicing safety
related equipment that is.not locked,-sealed, or otherwise
secured in position, it in-its correct position.

( b. By verifying that each CCW pump is OPERABLE when tested
pursuant to Specification 4.0.5.

|

c. At least once per 18 months, during shutdown, by verifying that >

each automatic valve servicing safety related equipment, except
those valves in Specification 4.7.3.1.d, actuates to its correct- -

position on a Containment isolation signal,

d. At least once per 18 months, during shutdown, by verifying that
valves MO-3294, M0-3296, M0-3300, and MO-3320 actuate to their
correct position on:

1. A Containment isolation signal coincident with a low
CCW surge tank level, and i

2. A high-high Containment pressure signal,

e. By verifying that each power operated (excluding automatic)
valve is OPERABLE when tested pursuant to Specification 4.0.5.

,

'

TROJAN-UNIT 1 3/4 7-13 Amendment No. 7#, 12#, 141
.iune 9, 1989
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I PLANT SYSTEMS

COMPONENT COOLING WATER SYSTEM

LIMITING CONDITION FOR OPERATION
;

i

3.7.3.2 At least one component cooling ' water (CCW) train capable of. supply- '

ing' cooling water to equipment needed in MODES 5 and 6 shall be OPERABLE. T

!: APPLICABILITY: MODES 5 and 6.
,

|
ACTION:

,

With less than the required number of CCW trains OPERABLE, declare,

supported equipment inoperable.

SURVEILLANCE RE0VIREMENTS
,

\'

4.7.3.2 At least one CCW train shall be demonstrated OPERABLE by verifying '

that necessary components (the portion necessary to support equipment which
is required to be OPERABLE in the applicable MODES above) are OPERABLE '

when tested pursuant to Specification 4.0.5.

t

.

3

i
;

,

t

i

TROJAN-UNIT 1 3/4 7-14 Amendment No. 7#, 77#, 141
June 9, 1989
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PLANT SYSTEMS,.

BASES

3/4.7.3 COMPONENT COOLING WATER SYSTEM !

The OPERABILITY of the CCW System ensures that sufficient cooling |capacity is available for continued operation of safety-related equipment
during nornal and accident conditions. The redundant cooling capacity
of this system, assuming a single failure, is consistent with the i

,

assumptions used in the accident analyses.

3/4.7.4 SERVICE WATER SYSTEM;
.

The OPERABILITY of the service water system ensures that sufficient
cooling' capacity is available for continued operation of safety related
equipment during normal and accident conditions. The redundant cooling
capacity Of this system, assuming a single failure, is consistent with -

the assumptions used in the accident conditions within acceptable limits. i

! 3/4.7.5 ULTIMATE HEAT SINK

The Columbia River is the ultimate heat sink and ensures that
sufficient cooling capacity is available to either 1) provide normal ,

;

cooldown of the facility, or 2) to mitigate the effects of accident
conditions within acceptable limits.

;

i
The limitations on cooling tower basin minimum water level and *

neximum temperature are based on providing an adequate (approximately
.

100 hours) cooling water supply to safety related equipment in the event :the no mal water supply from the intake structure is lost. The required
amount of water is adequate to provide normal cooldown of the facility
until makeup flow from the Columbia River to the cooling tower basin can
be restored. ,

!

t

;

i

1

TROJAN-UNIT I B 3/4 7-4 Amendment No. 129, 141
June 9, 1989
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3 /4. 7. 3 COMPONENT COOLING WATER SYSTEM !

LIMITING CONDITION FOR OPERATION '

'

.

;

-tre m s3.7.3.1 At least two independent component cooling water (CCW)-loops"shall be /\
OPERABLE.eth u.; trek-4eelettHfem-Seismit-Cet; pry H-leeds, it; sper;~ ( A 41\ ;

.

-CCW ;. ; shtll b; 073Attth

APPLICABILITY: MODES 1, 2, 3 and 4.

ACTION:

W4th-the spere re ; ie.epereble, re: tere the :per+-;r ; te SPIRA&it-statu*
+4th ' ?? h = r: er be " COLD 5"L'?ST" eithia theaer.t M heers,o -

With only one CCW train and spare pump OPERABLE, restore the other train
to OPERABLE status within 72 hours or be in COLD SHUTDOWN within thenext 36 hours.

SURVEILLANCE REOUIREMENTS

4.7.3.1 The CCW System shall be demonstrated OPERABLE: [
a. At least once per 31 days by verifying that each valve 1

;

(manual, power operated or automatic) servicing safety
related equipment that is not locked, sealed, or otherwise .

i secured.in position, is in its correct position.

b. By verifying that each CCW pump is OPERABLE when tested
pursuant to Specification 4.0.5. ,

At least once per 18 months, during shutdown, by verifying that ;
c.

each automatic valve servicing safety related equipment, except
those valves in Specification 4.7.3.1.d, actuates to its correct- -

position on a Containment isolation signal,
i

d. At least once per 18 months, during shutdown, by verifying that '

valves M0-3294, MO-3296, MO-3300, and MO-3320 actuate to their '

| correct position on:
,

1. A Containment isolation signal coincident with a low
| i

CCW surge tank level, and

2. A high-high Containment pressure signal,

e. By verifying that each power operated (excluding automatic)
j valve is OPERABLE when tested pursuant to Specification 4.0.5.

'
4,-At leest enc +-per-al-day; by ver4fy(*g-that-e4thee-CV-SSO4-enM~;

-4V426&r-or-CV4303 end CrV4241r-4M-4466+# h
.g . At least-onc,e per 92 44ys by-varif yiag thet-poweA-44n-be-tupp1444A

. Mo-the-spere-CCW pump-f ra heth bees. "
TROJAN-UNIT 1 3/4 7-13 Amendment No. 74. 725,ll1

May 3, 1988
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COMPONENT COOLING WATER SYSTEM ,

LIMITING CONDITION FOR OPERATION '

m c. .P-
3.7.3.2 At least--twe40mponent cooling water (CCtl) train!d capable of supply- |
ing cooling water to equipment needed in MODES $ and 6,ar-et-least-one-tr44nA '

'
Jand-the-space CCW-% shall be OPERABLE.

APPLICABILITY: MODES 5 and 6. '

AUlE!!: !
,

With less than the required number of CCW trains OPERABLE, declare
supported equipment inoperable.

W4th-enly-+ne-CCW-train-OPERA 4LE-and-the-spare pe p %operele, de:lere --%--
,

-supported equi; ent-i^epereM e. &___. 4 |

SURVt1LLANCE REOUIREMENTS

At leasM CCW trairts Wne-train-and-the-spart-CCW pumI4.7.3.2 hall 4
be demonstrated OPERABLE by verifying that necessary components (the portion
necessary to support equipment which is required to be OPERABLE in the
applicable MODES above) are OPERABLE when tested pursuant to ,

Specification 4.0.5.
i :

!

,

,

TROJAN-UNil 1 3/4 7-14 Amendment No. 7d. Tid. I'l ;

May 3. 1988 '
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t

( !
3/4.7.3 COMPONENT COOLING WATER SYSTEM '

.

The OPERABILITY of the CCW System ensures that sufficient cooling |
capacity is available for continued operation of safety-related equipment !
during normal and accident conditions. The redundant cooling capacity .

of this system, assuming a single failure, is consistent with the
assu tions used in the accident analyses. %;.

[ The OPERABILITY of the CCW System with one train isolated from t
>

(Seismic Category 11 loads ensures that suf ficient cooling capacity is i
available for continued operation of safety-related equipment following

\ a seismic event. The OPERABILITY of the spare CCW pump ensures the
.

availability of a CCW loop even with a single-failure concurrent with '

a seismic event.

Operation in Modes 1 through 4 is permitted with one CCW train
i! noperable for up to 72 hours provided the spare CCW pump is OPERABLE. .|}During this 72-hour time period, the OPERABLE CCW train should not be "I

! isolated f rom Seismic Category 11 loads to ensure a continuous supply
of CCW cooling to the reactor coolant pumps. The spare CCW pump is

,

considered OPERABLE provided Surveillance Requirements 4.1.3.1.b And
|4.7.3.1.g have been met.
,

_ _ . _ . , _

;

214.7.4 SERVICE WATER SYSTEM ' - ' '
;

The OPERABILITY of the service water system ensures that suf ficient i
'

cooling capacity is available for continued operation of safety related
equipment during ncemal and accident conditions. The redundant cooling |

capacity of this system, assuming a single failure, is consistent with '

the assumptions used in the accident conditions within acceptable limits. 1

3/a.7.5 ULTIMATE HEAT SINK

.The Columbia River is the ultimate heat sinL and ensures that i

suf ficient cooling capacity is available to either 1) provide normal
,

cooldown of the f acility, or 2) to mitigate the ef fects of accident !

conditions within acceptable limits.
1

The limitations on cooling tower basin minimum water level and )
maximum temperature are based on providing an adequate (approximately i,

| 100 hours) cooling water supply to safety related equipment in the event j
! the normal water supply from the intake structure is lost. The required

1
L & mount of water is adequate to provide normal cooldown of the f acility i

! until makeup flow from the Columbia River to the cooling tower basin can
be restored.

l'

TRO.1AN-UNIT 1 B 3/4 7-4 Amendment No. 720, 141;

May 3, 1988 i

|
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f SEISMIC UPGRADE OF THE SEISMIC CATEGORY II (SC II)
'

PORTION OF THE COMPONENT. COOLING WATER (CCW) SYSTEM

; 1

OBJECTIVE |

n The SC 11 portion of the CCW system was seismically upgraded to ensure ;

I that the structural integrity of the piping supports, equipment nozzles, '

equipment anchorages, and the associated system presture boundary is +

'maintained for seismic events, including a safe shutdown earthquake
(SSE). Although the SC 11 portion of the CCW system has been upgraded to !

!
'p ensure pressure boundary integrity, it is not required to remain func-

tional following an SSE since the components served by the SC 11 portion r, 'of.the system are not essential for safe shutdown of the Plant. For this
reason, the system will retain the SC II designation. ;

SYSTEM DESCRIPTION

The CCW system provides heat removal from safety-related and non-safety- I
related components during normal operation, shutdown and cooldown of the
reactor, and f rom safety-related components af ter any accident leading to
an emergency shutdown. In addition, the CCW system provides a monitored,
intermediate barrier between the reactor coolant system (RCS) and the +

heat sink provided by the service. water system (SWS). The portion of the |
- system that supplies cooling water to engineered safety feature (ESF)

,

equipment is safety-related and complies with the appropriate regulatory!-
,

requirements with regard to design, equipment qualification, redundancy, 4

and separation. 1

'

The CCW system consists of two Seismic Category I (SC !) flow paths, each
of which serves a single train of identical ESF equipment and a conynon
SC II, nonsafety-related flow path. Each train of CCW has SC I air- ;

operated, interface isolation valves to provide automatic isolation of
~

the SC I portion of the system from the SC 11 portion of the system upon
receipt of a safety injection signal (SIS), or a low CCW surge tank level
signal. One purpose of this automatic isolation capability is to ensure i

that the failure of SC II equipment and components (including piping)
does not adversely affect the operation of the ESF equipment essential to i

safe shutdown of the Plant.

During the Nuclear. Regulatory Commission's Safety System Functional
L Inspection conducted during August 1986, it was determined that in the
; event of a full-area rupture of the SC II piping, due to a seismic event. '

'

the automatic interf ace isolation valves may not close f ast enough to i
' prevent blowdown of the safety-related portion of the two CCW trains.

Based on this finding, the SC 11 portion of the CCW system was upgraded
to meet the basic requirements provided in the objective above. The
following paragraphs provide the description of the upgrade and the
criteria used in analyzing the system to ensure the objective was met.

'

5
- - - -
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,

SEISMIC CATEGORY !! UPGRADE

:, General Description'

i All large bore piping, small bore piping, and equipment in the SC 11
i portion of the CCW system was seismically analyzed or evaluated up to,
p and including, that portion of the system designated as SC Ix. The SC Ix
'

designation is used to describe that portion of the system piping down-
stream of the SC 1-interface isolation valve up to, and including, the
first anchor or the first three supports in each direction analyzed,

L designed, and constructed to SC 1 requirements. The SC Ix design does
p not meet all the criteria for designation of SC 1, but ensures the
j- capability of the interf ace isolation valves'to perform their isolation

function and maintain the integrity of the SC I portion of the system
during a seismic event. The upgrade of the CCW system to ensure the
integrity of the pressure boundary does not change the system's quality'

group or SC 11 designation.

The analysis for the seismic upgrade of the CCW system was performed by
the 1rojan architect / engineer in accordance with the American National
Standards Institute (ANSI) Power Piping Code B31.1 for piping and the,

American Institute for Steel Construction (AISC) Code for supports.
These are the design basis codes for this portion of the CCW system.
Based on the results of the analysis, piping and equipment supports were
modified or added to prevent rupture of the pressure boundary at points
of high stress as-determined by the criteria below.

- Piping Analysis Criteric

1he SC 11 CCW piping was divided into two categories for analysis. The
first category is large bore piping which consists of that piping with ,

diameters greater than or equal to 2-1/2 inches. The second category is
small bore piping less than or equal to 2 inches in diameter.

The calculated stresses and loads for the large bore piping were combined
as shown in Table 1. Only primary stresses were considered in the
analysis since the design operating temperature for the CCW system is
200*F and secondary stresses need not be considered for system operating
conditions less than 300'F.

To ensure CCW system pressure boundary integrity following an SSE, the ;

calculated piping stresses were maintained below the primary stress .

limits determined by the following equations: )
.

P Do + 751(MA+M) ID B1. $ 1.5 Sy (except for tees and branch connections) !

4tn Z

/

;

l

!

I

l
4

a r
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L

P Do , g (MA + M ) $ 2.0 S .(for tees and branch connections)D B
'

B)2tnL 2. y2
2j- -

. ,

where.
| Bi and By are component stress indices,
[. Do is the outside diameter of the pipe,
r MA is the resultant moment loading on the cross section due to

sustained loads.;

MB is the maximum of all upset, emergency, or f aulted
occasional loading conditions,

.PD is the design pressure stress.
Sy is the material yield strength.-

; in is the section modulas of the pipe.

The above equations and terms are as defined by the piping codes.

Detailed seismic analyses were not performed for sma11' bore piping due to
.

| the' inherent resistance of small bore piping to earthquake conditions as'

documented in NUREG/CR-1665, * Equipment Response At 1he El Centro Steam
Plant During 1he October 15, 1979 Imperial = Valley Earthquake", and data
from testing conducted by ANCO Engineering as reported in the American
Society of Mechanical Engineering (ASME) Papers 82-WA/PVP-4 and 83-PVP-34.
To ensure applicability of the test data to Yrojan piping systems, the
To110 wing criteria were established:

#

L 1. Weight spans will be less than or eq1a1 to the spans in Tabic 2.

2. Piping flexibility was reviewed to assure that thermal expansion,
thermal anchor movements, and seismic anchor movements do not result

.

in a stress range greater than the limits defined by equations (1).
1 and (2) above.

3. - Lateral restraints were located adjacent to valves with large
eccentric masses.

4. The Trojan response spectra applicable to the piping system was
compared to the' spectra used for the small bore seismic testing.

Pipe Support Analysis

In conjunction with the CCW piping stress analysis and evaluations, the
g- piping supports were analyzed using the loading combinations in Table 3.
'

Calculated stresses were maintained below the f aulted allowable limits
defined by the codes. Snubbers and anchor bolts were also evaluated for
seismic loadings.'

!

\
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Based on the results of the piping and support analysis, several supports
were removed, modified, or added to ensure system and structural integ-
rity will be maintained under SSE loadings. Although the supports have

: been evaluated and/or modified to ensure their integrity under SSE load-
ings, no naterial upgrades were made, and the supports rencin designated
as SC II.

i:

Equipment Analysis

Equipment supplied by the SC 11 CCW system piping was evaluated to ensure
system pressure boundary integrity under SSE conditions. Specifically,
nozzle and support evaluations were performed for the spent fuel pool
cooling water heat exchangers, the boric acid evaporator and gas stripper
packages, the. primary sampling panel, and the waste gas compressor
skids. The radwaste evaporator package, which is no longer in use, was
isolated by cutting the CCW supply and return lines and abandoning the
package in place. A detailed seismic hnalysis was not performed due to
the inherent resistance of these types of components to seismic damage as
documented in NUREG/CR-1666.

The equipment nozzles.for which detailed piping analyses have been*

performed were analyzed for stresses utilizing a Bijlaard analysis.

The equipment supports were evaluated by combining SSE loads, nozzle
. loads, and dead loads transmitted by all components connected to the
supports. The maximum stress limits used for the evaluation are 0.9F y
for bending and tension stresses, and 0.5F for shear stresses, whereyf is the material yield strength.y ;

,

Although equipment supports were modified to ensure system integrity
based on the evaluation results, the equipment designation remains as ?

SC !!. '

!

Instrumentation Evaluation
,

small bore piping and cantilever beam methodologies were used to evaluate
instrumentation lines. Instrumentation lines were determined to be rigid
and therefore requiring no additional supports if the seismic induced
frequency of the instrument line was greater than 33 Hz, using the canti-

,
lever beam methodology. The instrumentation evaluations demonstrated
that although the instrumentation may fail, there will be no adverse
affect on the system pressure boundary. Instrumentation associated with
the SC 11 portion of the CCW system is not essential for safe shutdown.

3142N
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( TABLE 1

:

I. STRESS COMBINATIONS FOR LARGE BORE
I COMPONENT COOLING WATER (CCW) PIPING
t

;.
! Service Condition Design Loading Combinations

'

1. Normal Pp + DW
t-

| 2. Upset Po + DW + OBE
L Po + DW + RVC
'

Po + DW + FV
Po + DW + RVO + OBE

3. Emergency Po + DW + OBE + RVC*
Po + DW + OBE + FV*

4. Paulted Po + DW + SSE + RVC* or RVO or FV*
Po + DW + DE

Po - Design Pressure RVO - Relief Valve Action Stress -
Po - Operating Pressure Stress Open System (sustained)
DW - Piping Dead Weight Stress DE - Dynamic Events Stress

SSE - Safe Shutdown Earthquake Associated with the
Stcess Faulted Condition

OBE - Operating Basis Earthquako
Stress

TV - Fast Valve Closure Stress
RVC - Relief Valve Actuation

Stress - Closed
System (transient)

.

*May be combined with OBE and SSE by square root of the sum of the
squares (SRSS) method.

3142W
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TABLE P-
,

'

WEIGHT SPANS'FOR SMALL BORE
L COMPONENT. COOLING WATER (CCW) PIPING |

f

-4,

Weight. 5 pans 'for: HBD-34 piping, to the ANSI,831.1 criteria of :1,500 psi'
,

stress and 0.1-inch deflection: i
'

,

h| i. Nominal Pipe Size. Weicht Span
F <

hi 3/4 in. 6-ft 11.in.
N 11in... 7-f t 10 in.
La li 1-1/2 in. - 9-ft 11 in.
i/ .2 in. 11-ft 2.in.'

't
[.

: -
! .- s

' I

D:

|1.
I

it

F

?:
,

h

f

f

r

r J.

e,
'

$ 5
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TABLE 3

C0KPONENT COOLING WATER (CCW) -

PIPE SUPPORT LOAD COMBINATIONS

Nuclear Class 2, 3 ,

Service Condition and Balance of Plant (BOP)
:

Normal Ty + W t

t
<

Upset TU + W + OBE + RVO[
; TU + W + FV or RVC

Emer6ency TU + W + OBE + FV(2) or RVC(2)
tt.

Faulted Ty + W + SSE + FV(2) or RVC(a)
..
*!'

or RVO j

Ty + W + DE
i

'

Hydro Wg ,

I
'

(1) May be combined with OBE or SSE by SRSS.

TN = Maximum Normal Operating Thermal Load

Tg = Maximum Normal or Upset Thermal Load

Ty = Maximum Normal, Upset, or Faulted Thermal Load

W = Normal Dead Weight Load

WH = Hydro Test Load

t0BE = /(OBEInertial)8 + (SAMOBE)#
,

ttSSE = /(SSElnertial)8 + (SAMSSE}*

SAM = Seismic Anchor Movement

RVO = Relief Valve Thrust (Open System)

RVC = Relief Valve Transient (Closed System)

'

FV = Fast Valve Actuation Transient

DE = Dynamic Evento Associated with Faulted Condition

3142W
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UNITED STATES OF AMERICA j

NUCLEAR REGULATORY COMMISSION |
'

.j

In the Matter of ) ]
} I

PORTLAND CENERAL ELECTRIC COMPANY, ) Docket 50-344 )
THE CITY OF EUGt.NE, ORECON, AND ) Operating License NPF-1 i
PACIFIC POWER & LIGHT COMPANY ) I

) |

(TROJAN NUCLEAR PLANT) ) |
)
!

CERTIFICATE OF SERVICE
i
.E

I hereby certify that copies of License change Application 178, to the
Operating License for Trojan Nuclear Plant, dated November 13, 1989, have
been served on the following by hand delivery or by deposit in the United |

'

States mail, first class, this 13th day of November 1989:
,

:

Mr. David Stewart-Smith f
State of Oregon !
Department of Energy

'

'

625 Marion St NE
Salem OR 97310

Mr. Michael J. Sykes f
Chairman of County Commissioners
Columbia County Courtht,use

;

St. Helens OR 97051 !

Y ho
S. A. Bauer, Manager

Nuclear Regulation Branch *

Nuclear Safety & Regulation
,

!

Subscribed and sworn to before me this 13th day of November 1989, r

"OMyCommissionExpires:
&& 4 xs

Notary Public of O't;egon
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