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Diablo Canyon Units 1 and 2

Response to NRC Request for Additiona! Information Regarding License
Amendment Request 02-05, “Revision to Technical Specification Table 3.3.1-1,
‘Reactor Trip System Instrumentation,’ and Revised Reactor Coolant System Flow
Measurement”

Dear Commissioners and Staff:

On April 22, 2003, the NRC staff identified additional information required to
complete the evaluation associated with PG&E License Amendment Request
(LAR) 02-05 for Diablo Canyon Power Plant (DCPP) Units 1 and 2.

LAR 02-05 proposes to revise the term “minimum measured flow per loop” to
“measured loop flow” in the allowable value and nominal trip setpoint columns for the
Reactor Coolant Flow-Low reactor trip function contained in Technical

Specification 3.3.1 Table 3.3.1-1, “Reactor Trip System Instrumentation.” In
addition, LAR 02-05 proposes to allow an alternate method for the measurement of
reactor coolant system (RCS) total volumetric flow rate through measurement of the
elbow tap differential pressures on the RCS primary cold legs. LAR 02-05 was
submitted by PG&E letter DCL-02-097, “License Amendment Request 02-05,
Revision to Technical Specification Table 3.3.1-1, ‘Reactor Trip System
Instrumentation,’ and Revised Reactor Coolant System Flow Measurement,” dated
August 27, 2002.

Previously, PG&E provided responses to NRC requests for additional information in
PG&E letter DCL-03-056, “Response to NRC Request for Additional Information
Regarding License Amendment Request 02-05, Revision to Technical Specification
Table 3.3.1-1, ‘Reactor Trip System Instrumentation,’ and Revised Reactor Coolant
System Flow Measurement,” dated May 15, 2003, and PG&E letter DCL-03-079,
“Response to NRC Request for Additional Information Regarding License
Amendment Request 02-05, Revision to Technical Specification Table 3.3.1-1,
‘Reactor Trip System Instrumentation,” and Revised Reactor Coolant System Flow
Measurement,” dated June 26, 2003.
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PG&E’s response to the April 22, 2003, request for additional information is included
in Enclosure 1.

The additional information does not affect the results of the safety evaluation or no
significant hazards consideration determination previously transmitted in PG&E
letter DCL-02-097.

If you have any questions regarding this response, please contact Stan Ketelsen at
805-545-4720.

Sincerely,

S\ o

James R. Becker A :
Vice President - Diablo Canyon Operations and Station Director

kjs/4328

Enclosures

cc: Edgar Bailey, DHS
Thomas P. Gwynn
David L. Prouix
Diablo Distribution

ccl/enc: Girija S. Shukla

A member of the STARS (Strategic Teaming and Resource Sharing) Alliance
Callaway ¢ Comanche Peak ¢ Diablo Canyon ¢ Palo Verde ¢ South Texas Project « Wolf Creek
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

Docket No. 60-275
Facility Operating License
No. DPR-80

In the Matter of
PACIFIC GAS AND ELECTRIC COMPANY

Docket No. 50-323
Facility Operating License
No. DPR-82

Diablo Canyon Power Plant
Units 1 and 2

e et et St e St o’

AFFIDAVIT

James R. Becker, of lawful age, first being duly sworn upon oath states that he is
Vice President - Diablo Canyon Operations and Station Director of Pacific Gas and
Electric Company; that he has executed this response to the NRC request for
additional information on License Amendment Request 02-05 on behalf of said
company with full power and authority to do so; that he is familiar with the content
thereof; and that the facts stated therein are true and correct to the best of his
knoWledge information, and belief.

Jame‘R Becker
Vice President - Diablo Canyon Operations and Station Director

Subscribed and swom to before me this 1% day of August 2003.

Dind oSO

“Notary Public
County of San Luis Obispo
State of California | SR, SR R a0

SR Notary Public - California

Ssan Luis Obispo County
My Comm. Expires Jan 12, 2006
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PG&E Response to NRC Request for Additional Information Regarding
License Amendment Request 02-05, “Revision to Technical Specification
Table 3.3.1-1, ‘Reactor Trip System Instrumentation,’
and Revised Reactor Coolant System Flow Measurement”
Questions Received on April 22, 2003:

NRC Question 1

Provide justification that the kinetic energy effects between the hot leg and the cold leg
have a negligible impact on the elbow tap flow measurement.

PG&E Response

The difference in the kinetic energy (KE) per unit mass between the reactor coolant
system (RCS) hot leg and cold leg resistance temperature detectors (RTDs) has been
calculated to be -0.00018 British thermal units (BTU) per pound mass for Diablo Canyon
Power Plant (DCPP) Units 1 and 2. This difference is considered to be negligible and
therefore the effects of KE can be ignored for the calculation of elbow tap flow using
baseline RCS flow calorimetrics. The calculation of the difference in the KE per unit
mass between the RCS hot leg and cold leg RTDs is contained in Enclosure 2.

NRC Question 2

What was the heat loss rate between the RCS hot legs and cold legs assumed in the
RCS calorimetric calculations? What were the RCS makeup and letdown mass flow
rates and the locations that were assumed in the calculations?

PG&E Response

The net heat loss between the RCS cold and hot leg RTDs on the core side that is
currently used by PG&E in the RCS flow calorimetric calculations is 1.089 million BTU
per hour for each loop. Individual charging flow energy, reactor vessel heat loss,
pressurizer spray flow energy, control rod drive mechanism heat loss, and RCS piping
heat loss terms are quantified in the heat loss calculation. The heat loss calculation is
contained in PG&E Calculation N-196 Revision 0 which is attached in Enclosure 3. ltis
noted that the baseline flow calorimetrics that were performed in Cycles 1 and 2 for
DCPP used an older value of 1.835 million BTU per hour instead of 1.089 million BTU
per hour. This older value resulted in slightly lower (more conservatlve) RCS baseline
flows for the elbow tap normalization.

The heat loss calculation considers a charging flow of 25,025 pounds mass per hour
(50 gallons per minute at a temperature of 100 degrees Fahrenheit and a pressure of
2250 pounds per square inch absolute) that enters the RCS via the normal charging
line. The charging flow is based on a letdown flow of 75 gpm, a reactor coolant pump
seal retumn flow of 11 gpm, and a net RCP seal injection flow of 25 gpm.
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Evaluation of Effect of Kinetic Energy Difference Betwéen
RCS Hot and Cold Leg RTDs on RCS Flow Calorimetric

With the kinetic energy term, the loop reactor coolant system (RCS) flow calorimetric
equation becomes:

M = Q/(Ah + A(KE)) [Equation 1]
‘M = loop mass flowrate (pounds mass (Ibm)/sec)

Q = net heat removal between hot and cold leg resistance temperature detectors
(RTDs) (British thermal units (BTU)/sec)

Ah = enthalpy rise between cold leg and hot leg RTDs (a positive value)
(BTU/by,)

A(KE) = increase in kinetic energy (KE) per unit mass between RCS cold leg and
hot leg RTDs (BTU/lby,)

Note that if A(KE) is negative, then it is conservative to ignore it.

The ratio between the KE at the hot leg and the KE at the cold leg is given by:
(ViVe) = (pc?dc)/( p ldn®) [Equation 2]

where |
KE =V?/(2x32.174) (foot pounds forcefib,)  [Equation 3]

M = pcVcAc = puViAn (Equation 2 is derived from this conservation of mass
equation) :

M = loop mass fiow rate (lby/second (sec))
p = water density (Ibn/cubic feet (ft))

\') = water velocity (feef (ft)/sec)

A = flow area (square feet (ft?))

d = pipe inside diameter (ft)
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The RCS flow calorimetric is performed at (or near) 100 percent reactor thermal power.
At full power, the following nominal conditions exist in the RCS cold and hot legs at
Diablo Canyon Units 1 and 2.

RCS Cold Leg 'RCS Hot Leg

de = 27.5"=2.292 ft | dy=20"=2417ft
Ac = 4.1247 An = 4.5869 fi?

Tc = 540 degrees Fahrenheit (F) ~ Tu=604F |

Pc = 2300 pounds per square inch absolute (psia) Py = 2250 psia

pc = 47.526 Iby/ft pn = 42.817 Io/ft®
he = 534.79 BTU/bp, hy = 618.97 BTU/Ib,
Then Equation 2 gives:

(Vw/Veo)? = 0.9962
Because this ratio is less than 1.0, A (KE) is negative in Equation 1. Therefore, it is
conservative to ignore this term in the RCS flow calorimetric calculation. The magnitude
of this conservatism is quantified below.

The nominal volumetric flow rate at the RCS cold leg is 91,000 gallons per minute,
which is 202.749 ft®/sec.

The velocity at the RCS cold leg is given by:
(202.749 ft*/sec)/(4.1247 f®) = 49.155 fi/sec

Equation 3 gives the kinetic energy pe'r unit mass at the RCS cold leg as:
(49.155)%/(2x32.174) = 37.55 ft-lbg/lby, = 0.04825 BTU/br,

The kinetic energy per unit mass at the RCS hot leg is:
(0.04825 x 0.9962) = 0.04807 BTU/lby,

The A (KE) term in Equation 1 is:

0.04807-0.04825 = -0.00018 BTU/iby, -
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The A (KE) term in Equation 1 is very small compared to the enthalpy rise between the
cold leg and hot leg RTDs term (Ah) and thus the increase in KE per unit mass between
the cold leg and hot leg RTDs can be ignored.

Therefore, the effects of ‘KE can be ignored for the RCS flow calorimetric calculations.
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PG&E Calculation N-196 Revision 0
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PACIFIC GAS AND ELECTRIC CO.
Nuclear Power Generation
Nucleat Technical Services
Heactul Kngineering

ENGINEERING CALCULATIONS

1. Purpose

" The purpose of this calculation file is to revise the Reactor Coolant System .
(RCS) net heat input for the RCS flow calorimetric (STP R-26) using the
lateat RCS net heat input data obtained from Westinghcuse ([(1). The new heat

- addition terms will result in slightly lower calorimetric powers and flows.

- This calculation file applies to both DCPP units.

IZ. RCS Net Heat Input For Flow Calorimetric

A. Definition
STP R-26 determines the RCS volumétric tlowfate at the elbow taps in the
cressover piping. This is accomplished. kéy performing an energy balance
acrcss the reactor vessel between the cold leg and hot leg RTDs. For each
loop, the flow calorimetric equations are:

'“.l - Q-q"_,‘h“'h','. ‘EQN- l!

GPM, = Vo, X ¥, /8.02083 (EQN. 2)

Qq.l. - Q—.j. - ‘L ‘EQN- 3)

Quns = Oy - NPHA (EQN. 4)

Q..,._ = core powver going to leop .Le® mv/u:)

4 = che met heat addition between the hot and cold lcg RT0s on tha
core side divided by ¢ (BTU/hr) - _ :

NPHA, = 12. 2 x 10° BTU/hr « total KPHA dmaoa by 4 1)

v, = the acs loop mass flowrate st the hot Iag R70s detesmined w
- the ncv ealerimetric (lb.lur) ,

hy = hot leg on:!u!py in loop *L* (BTU/1L,)

hc = cold leg enthalpy in loop *L°* (BTU/3h,)

ve = €old log specific volumo {fc'/Qhy,) 7
'GP, = volumetric flovrate st olbow taps (CPM)

-

We are {nterested in calculsting 4.

A2 oaes z6: wn.wa
e

Date: W0:38.4C tore . 2 0f __£.,
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Reactor Engineering

ENGINEERING CALCULATIONS

B. Control Volums Equation and ESimplifying Approximaticons

The selected control volume will enclose the reactor vessel and will
include: the RCS piping between the reactor vessel and the b7t leg RTDs and
between the reactor vessel and the cold leg RIDs. Normal charging and the -
pressurizer gpray line cross the boundary of thie control volume. Mowever,
letdown and the pressuriter surge line do not {2, 3]. Then the energy input
terms are given core power, the four cold legs, and normal charging. The
enexgy ocutput terms Are given by the four hot legs, normal pressuviter spray
line, and the radiative and convective heat losses from: the reactor vessel,
contrel rod drive mechanisms, and piping (within control volume).

An energy balance over the control volume yields the following equatien.

Qe + w‘OOh(‘R * "('h("l * (wcbc’; + (wche)y o (whe),
s O * Q.,y., + Qcarm * Q,.-, ¢ (why), o (wvh),
o Wh)y e tebd, . (EQH. S)

‘where the subscript "CH* refers to charging flow.

To simplify this calculation, we will ageume perfect syrmetry between the
four cold legs and between the four hot legs, i.e., assume the fulloving:

Ve & W B Wy B W, & W
Vg ® W ® Wig B Wy, & Wy
Bey « Ry & hy s by = be
hui & Bic ® hp = Dy = Ny

Wy = Ve ¢ 'a,‘

Then Equation § can be written as

Qo = Cuv * Qen = Coxrm * Qromy = VP * (Vv /I = Vo
| (&N, €

Detine Q- « Vohe. AlEo, from EQusticn 3, Qu, & Wyihu'hc), Then we can solve
o .. : . . ’

Prepared By: ' tate: L/ 00k, Bo. AlofPl, L0
Revieved By: _ ‘pate) W-LBAS pagemo. 3 00 L. 0
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ENGINEERING CALCULATIONS

‘l - Qo-l/‘ b Qu-'
® Qc/4 - Qu/t + Quv/8 3 Q,., /8 +Qam/t + Q.. /¢ (EQX. 7)

C. Soluticn of Egquaticn Por Net MHeat xnpui:

In Equation 7, Q; is calculated from wahc. Oy, Qave Quuyr &0 Qpu are taken
directly from Reference 1. Q. for the control volume will be approximated
by taking half of the total piping losses given in Reterence 1.

The charging flow to use in the above control velume equanon {call {t
*Charging®) is the portion of the total charging flew which 8 into the
RCS wvia the normal charging line. The total measured rging flow
{including seal injecticn) is €6 and the normal letdown flow {(not
ancluding gesl return) is 75 gpm {1]. Since 75 gpm is leaving the RCS, 7S
gp: must be entering the RCS via the chargiuq and RCP seal injecticn. Call
'geal an.er::lon' the porticn of cthe RCP seal-injection flow wvhich goes into
the RCS en

*Charging® + "Seal Injecticn” = 75 gpm

Algc, the total flow leaving the CVCS (€€ gpm) must equal the tonl tlow
returning to the CVCS. Therefore,

*sLetdown® + *Seal uetum' = 86 gpm

Since "lLetdown® « 75 gpm, then *Seal Return® « §6-75 = 11 gpm. For each RCP,
the geal injection flow is $ gpm [1). Then the total RCP seal injesticn flovw
- 48 4x9 = 3€ gpm., Then

*geal Injection® « 36 -11 « 2% gpm

*Charging® = 75 - *Seal Injecticn® e 75 - 25 » 50 gpo
Therefore, woy = (50 gpa) (62 4 1b /ft’) (8.020833)) 25035 lh.lhr Tha
charging wvater density corresponds to 100 *F and 2250 psia, And N« $34.0¢

BTU/1b, at 540 *F and 2250 peia. Then Q. = 125625 1b,/hr) (534.84 BIV/Ib,) »
13.38 MBTU/hr.

Prepared By: & Date: /0-' 75 voc, 8o, Mﬂ
S
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Nurlea:r Power fieneystion
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ENGINEERING CALCULATIONS

Next, we have from Reference 1i:
O & 11.72 mw/hr
Quw = 0.23 MBTU/hr
Qe = 0.41 MBTU/hr
Quin = 1.98 MBTU/hr
Qmw = 0.25/2 = 0.075 MBTU/hr

Then Equaticn 7 gives

(13.38 - 32,72 + .23 & .41 « 1.96 + .075)/¢

111. Sunmary

The sppropriate net heat input value to usé -in converting core {:mr e
“loop® power in the ST? R-2€ flow calorimetric is approximately 1.08%
MBTU/hr for each locp. o

IV. References

(1) Westinghouse Letter PGE-95-572, °“Revised RCS FHet Heat Input
g;;;;;;a:im'. J.C. Hoebel tec M.J. Angus, $/11/95, PGLE Chrean. FKe.
2) OCPP OVID 106707, Rev. 2%, Unit 1.

DCPP OVID 107707, Rev, 26, Unit 2.
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