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at 190 F »~4 208 deg F

CALCULATION PREPARATION, REVIEW AND APPROVAL
FORM PED-QP-3.3  FORM Page No.2 of § CALCULATION NO.
Ec- 0541
PRODUCTION ENGINEERING CALCULATION .
| SUMMARY SHEET | Rev. No. A
METHODS :

To determine the Diesel Generator Upper Ambient Air Temperature
Limit, the following steps are necessary.

1. Determine the KW Capacity of the diesel generator without
considering the effects of elevated air temperature on jacket
water temperature or turbo charger intake.
2. Predict Turbocharger intake temperature at elevated conditions

3. Predict Jacket Water temperatures at elevated conditions:
a. Determine fan floi' rates at elevated temperarures
b, Compare fan flows to required flows to maintain jacket water

4. Determine Deration factors from the predicted jacket water
temperatures and turbocharger intake temperatures

5. Plot Derated Power vs Time and Required Load fur each deisel
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CALCULATION PREPARATION, REVIEW AND APPROVAL
FORM PED-QP-3.3  FORM Page No.3 of & CALCULATION NO.
FC-5% 16
PRODUCTION ENGINEERING CALCULATION
SUMMARY SHEET Rev. No. . ®&
ASSUMPTIONS
1. Ambient air pressures are ~onsidered constant

The diesels are in a cold shutdown condition with the jacket
water at a temperature of 125 F prior to the start of the
accident,.

Turbocharger inlet air temperature delta T with outside ambient
air Jdoes not change dre—ztically with outside air temperature
increuses, ie the outsic .r temperature to turbocharger intake
dalta T from 90 deg F a. int can be used to predict
turbocharger intake temperatires at 110 deg F ambient
conditions.

The radiator fan intake is equivalent to outdoor temperature +
1 deg F. This is validated by test da-a gathered during the last
“est performed on DG~-2.

For DG-1, the test data requires some interpretation. During the
hot weather testing performed in 1991, the outdoor ambient
temperature recorded was 95 deg F with fan inlet temperatures of
96 deg F on the north side of the radiator and 100 F on the
south cida. The majority of air flow in DG-1 entering the fan
comes from the north side of the engine (ref EA-%0-091 rev 0 ,
attachment 8.8 f.g 6A and & 7a). The configuration of the
equipment in the room is such that a natural plenum is formed
between the north wall and the engine skid through which the
fresh air travels. The air on the south ¢.de is mostly eddies
formed from fan blade tip recirculation containing heat
rejected from the radiator.

The 1 deg F assumption is justifiable based on the following
factors:

a. The fan snroud/fan blade tip clearance was reduced

substantially when the new fan blades were installed. This
resulted in reduced tip recirculation.

b. The majority of the makeup air comes from the north side of

the engine down the natural plenum

€. Any preheating ¢ the air supplying the radiator is done by

heat rejected b’ the radiator or the diesel engine itself.
Heat removal from the engine by this air reduces the thermal
loading on the jacket water cooling system., Air that
backwashes from the blade tip /fan shroud gap removes heat
from the radiator but is not measured as fan flow during
testing, which indicates that more air cooling is supplied to
the radiator than can be meausured in a test configuration.

Only the minimum aiount of emergency safeguards equipment
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CALCULATION PREPARATION, REVIEW AND APPROVAL :
FORM PED-QP-3.3  FORM Page No.3 of § CALCULATION NO. *

PRODUCTION ENGINCERING CALCULATION
SUMMARY SHEET Rev. No. &

ASSUMPTIONS

FC =59\

required to respond to a large break LOCA is considered to be
the required load for the diesels. Additional optional loads
that may be desired to assist operations in accident response,
such as station air compressors, are not included in the
required electrical load calculations,

6. Although the new fans draw more air , the air flow in the room
is such that the turbocharger inlet air temperature is assumed
to be unaffected.

PED-QP-3.30 %
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oS
PRODUCTION ENGINEERING CALCULATION
SUMMARY SHEET Rev. No. _A
INPUTS / REFERENCES REF
NO.
1. Letter From Ted Fryar to Randy Mueller , Dated 2/10/80 contained
in EA-FC~90~062 r 2 Attachment 8.2~b
2. MWO 913677 Replace Fan with Substitute Replacement Item per ECH
91-306
3. MWO 913676 Replace Fan with Substitute Renlacement Item per ECN
91-306
4. Diesel Generator Deration Curves from EA~FC~90-~062 r 2
Attachment d.2-a
5. Fax Transmission from Young Radiator Company to Dan Borcyk dated
4/8/91
6. Fax Transmission from Young Radiator Company to Dan Borcyk dateq
4/15/91 found in EA-~FC~90~062 r 2 Attachment 8.9a
S
7. FC03382 r A Diesel Generator LOCA Loads
8. Mechanical Engineering Review Manual Seventh Edition
9. EA-FC~90-062 r 2 Diesel Generator Upper Temperature Operating
Limits
10. MWE 92234k PAoViIOE A OTEUAILE SUPPOAT el TO S upPetT
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CALCULATION PREPARATION. REVIEW AND APPROVAL

FORM PED-QP-3.3  FORM Page No. § of § CALCULATION No.
FC - GQ.,

PRODUCTION ENGINEERING CALCULATION

SUMMARY SHEET Rev. No. P

CONCLUSIONS

DG~1 Upper Ambient Air Temperature Limits:

DG-1 will satisfactorily supply the minimun reqguired power to
support Emergency Safeguard equipment in a post LOCA scenario with
a 50 % ethylene glycol coolant solution in the Jacket Water system
up to an outdoor ambient condition of 104 deg F

DG~1 will satisfactorily supply the minimum r- (. sd “ower to
support Emergency Safeguard equipment in a post 1908 « ' 1o vith
a treated water coolant solution in the Jacket W tu E¥e TSt 1 wug

an outdoor ambient condition of 110 deg F
DG~2 Upper Ambient Air Temperature Limits:

DG-2 will satisfactorily supply the minimum regquired power to
support Emergency Safeguard equipment in a post LOCA scenario with
a 50 ¥ ethylene glycol coolant solution in the Jacket Water system
up to an outdoor ambient condition of 110 deg F

DG-2 will satisfactorily supply the minimum required power to
support Emergency Safeguard equipment in a post LOCA scenario with
a treated water coolant solution in the Jacket Water system up to
an outdoor ambient condition of 110 deg F with a wide degree of
margin that could be used for optional loads.

NOTE:

Generator Limitations: The generator portion of the Emergency
Diesel Generators is limited to a maximum power output of 2718 kW
for DG-1 and 2656 KW for DG-2 based on power factor as discussed in
Calculation FC-03382. This calculation (FC~5916) only considers the
derated power capabilities of the Engine.
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CALCULAH N PREPARATION, REVIEW AND APPROVAL CAL
ORM PED-QP-3.4  Form Page No.1 of 1 CULATION No.
fl-054 (g
PRODUCTION ENGINEERING DIVISION
CALCULATION SHEET Rev. No. __*
: REF.
: NO,
Temperature Corrected Air Flows
FCS Emergency Diesel Radiator Fans
Tenp Ka SCFM SCFM
DG~1 DG-2 |
90 1.038 108,721 995925 WHKb |
100 1.0566 106,807 SF4r542 (o4 sen
101 1.058 106,666 BF 423 104153
102 1.060 106,464 Bl 288 (04,82
103 1.062 106,264 997046 | 08, 2L
104 1.064 106,064 967664 (o "ur
105 1.066 105,865 96,682 (o038
106 1.068 105,667 96,8500 cp M
107 1.070 105,469 86,330 (02 M2
108 1.072 105,272 96340 oo
109 1.074 105,077 955963 104 13
110 1.076 104,881 85,983 (09 vig A
LB\
NEXT PLOT THE SVPLIED FLOWS ALOVE AGAMNST TaadeLatULsE
AD PLOT THE REQURED FLOWS Faoa RevFelavces
5 AVD Six ACAINST TEMPELATURES o~ THE Sang
(o AaP v
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RADIATOR FAN FLOWS
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CALCULATION PREPARATION. REVIEW AND APPROVAL

FORM PED-QP-3.4  Form Page No.1 of 1 CALCULATION No.
Er-08%1e

PRODUCTION ENGINEERING DIVISION :

CALCULATION SHEET Rev. No.

REF.
NO.

From the Deration Curve (Ref 4) select the deration % for
the corresponding Jacket Water and Turbocharger Inlet
Temperatures.

Note: From discussion in EA-FC~90-062 r 2 the Jacket Water
system does not immediately warm up. Usually it takes more
than 15 minutes of engine operating time before the TCV
valve is fully open and the Jacket Water has reached its

normal operating eetpoints temperatore

The Turbocharger intake temperature is taken from
information contained in attachment 8.8a-1 of
EA-FC-90-062 r 2.
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CALCULATION PREPARATION, REVIEW AND APPROVAL | CALCULATION NO
FORM PED-QP-3.4 Form Page No.1 of | - AH
—r e 00\
PRODUCTION ENGINEERING DIVISION A
CALCULATION SHEET Rev. No,
P s e - s v
REF.
DG-1 Derated Power [ NO
T IWC DEe AMBIGENT TEMP 4
440 deg F Fan Inlet, Ethylene Glycol Coolant ,/ék
/
Time Turbo inlet JW temp P Derate Derate
min Tenp F F init L 3 KW
0 118 125 2627 100 2627
10 118 174 2627 .99 2601
20 120 200~208 2627 «+915 2404
30 122 200-208 2627 91 2391
40 123 200~208 2627 907 2383
50 122 200~208 2627 .91 2391
60 123 200~208 2627 «907 2383
70 124 200~208 2627 .905 2377
90 124 200~208 2627 905 2377
120 125 200~208 2627 903 2372
DG~1 Derated Power
lod DEs F AMB BT ALl
105 deg F Fan Inlet, Ethylene Glycol Coolant
Time Turbo inlet JW temp KW Derate Derate
min Temp F F init ] KW
0 +2e 12 125 2627 106 .° 2627 '
10 438 174 2627 B9 10 2603 2617
20 20 114 150 2627 585 | O 2588 1617
30 222 e 190 2627 975 BT 2563 %3
40 23 1 120 2627 B33 29 2553 Leoe
50 22 UL 190 2627 B35 995 9561 16}
60 F23 17 150 2627 AP 98 2553 L@
70 24 uB 180 2627 A3 a8 2553 153
90 324 L 190 2627 S¥P A87 2855 M
120 25 .« 150 2627 O3 80 2998 %) /P’E
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CALCULATION PREPARATION, REVIEW AND APPROVAL

FORM PED-QP-34  Form Page No.1 of | GALGUATION K.
—r e O\
PRODUCTION ENGINEERING DIVISION A
CALCULATION SHEET Rev. No.
REF.
DG~1 Derated Power NO.
109 108 deg ¥ AMBIEST AL
496 deg F Fan Inlet, Water Coolant
Time Turbo inlet JW temp KW Derate Derate
min Temp F F init L] KW
0 16 1L 125 2757 +66- . 445 BIEF 2743
10 % 174 2757 v89- 995 39 LM
20 +20 1 E 190 2757 985 87 2949 273
30 2# (20 190 2757 e WS 2668 275
40 33T 190 2757 D32 63 2680 27\0
50 9 (0 190 2757 B35 987 2686 2715
60 29 121 180 2787 V999 483 2580 70
70 -l 122 190 2757 A3 N8 2680 270!
90 4 122 190 2757 B33 8 2680 el
120 2386 123 190 2787 LI 9T peTe 26YY
DG=1 Derated Power
T8 "he J..‘) F AvapitwT Al
+4+6 deg F Fan Inlet, Water Coolant
Time Turbe inlet JW temp KW Derate Derate
min Temp F F init % KW
0 118 125 2757 100 94 2563 2727
10 118 174 2787 99 2727
20 120 200-208 2757 «915 2522
30 122 200-208 2757 «91 2509
40 123 200~208 18?7 907 2500
50 122 200-208 2757 «91 2509
60 123 200-208 24757 907 2500
70 124 200~208 2757 «905 2495
90 124 20C-208 2757 . 905 2495
120 125 200-208 2757 .903 2489
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CALCULATION PREPARATION, REVIEW AND APPROVAL
FORM PED-QP-3.4  Form Page No.l of 1 SRIARATION %0
e 2SO
PRODUCTION ENGINEERING DIVISION
;_w.cuunou SHEE!’ Rev. No. A
RE.
N .
DG~2 Derated Power o
1o dey F Ambresr A
uo deg F Fan Inlet, Ethylene Glycol Coolant
Time Turbo inlet JW temp KW Derate Derate '
min Tenp F F init L] KW l
0 121 125 2627 400 U 26232 2587 /;\
10 124 174 2627 973 2556 —
20 127 200~208 2627 895 23851
30 129 200~208 2627 .89 2338
40 129 200-208 2627 .89 2338
50 132 200~-208 2627 .88 2312
60 133 200~208 2627 .88 2312
70 132 200~208 2627 .88 2312
90 133 200~-208 2627 .88 2312
120 136 200~208 2627 875 2299
DG-2 Derated Power
ke (L °F AafievT AR
9% deg F Fan Inlet, Ethylene Glycol Coolant
Time Turbo inlet JW temp Fw Derate Derate
min Temp F F init % KW
0 v » SAL) 125 2627 306 94 Y 22T UM
10 22421 174 2627 972 AT 2553 1587 .
20 223 124 190 2627 968 513 2529255 I
30 129 2 190 2627 AT . 4uT7  aBi41LS%e |
40 129 20 190 2627 D83 € B34 wery| tTw
50 232 (29 190 2627 4?7 480 v TV
60 $39 (%o 190 2627 4B aST  paga BN 6 ‘
70 32 124 190 2627 BT 57 peee wree| 1T
90 33 (30 190 2627 P45 155 peg2 W l
120 136 (3 190 2627 a0 5T o469 1WT
/8\
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CALCULATION PREPARATION, REVIEW AND APPROVAL
FORM PED-QP-3.4  Form Page No.1 of 1 CALCULATION NoO.
FL-OF116
PRODUCTION ENGINEERING DIVISION
CALCULATION SHEET Rev. No.
o o e o -y
REF.
DG~2 Derated Power NO.
T 0% F AMB BT
403 deqg F Fan Inlet, Water Coolant
Time Turbo inlet JW temp KW Derate Derate
min Temp F F init L] KW
0 48y 20 125 2787 1006 a8 29589 216
10 494 123 174 2757 A NOF 2600 2rh
20 427 (2% 190 2757 D60 T 2646 Lk
30 329 128 190 2757 957 v 2638 LM
40 139 10 190 2757 D53 e 2639 Lot
50 332 3! 190 2787 4T YT 2630 2633
60 139 |32 190 2757 9% A5 2605 04
70 333 131 190 2757 94T 5% 2640 2699
90 333 132 190 2757 45 V5 pe08 240
120 436 35 190 2787 -840 .9M% 25064 wew
DG-2 Derated Power
i o F AniAiedT ALA.
225 deg F Fan Inlet, Water Coolant

Tiwe Turbo inlet JW temp KW Derate Derate
min Temp F ” F init % KW
0 .21 125 2757  -100- 4ps 2953 2716
10 124 174 2757 .973 2682
20 127 200-208 ~757 .895 2467
30 129 200~208 2757 .89 2454
40 129 200~208 2757 .89 2454
50 132 200-208 2757 .88 2426
60 133 200208 2757 .88 2426
70 132 200-208 2757 .88 2426
90 133 200~208 2757 .88 2426
120 136 200-208 2757 .875 2412

REV.
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DG-2 ENGINE DERATED POWER
AND POST-LOCA POWER YEMAND
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Calc Preparation, Review and Approval
PED-QP-3.5 Page | of 2 CALCULATION NUMBER

Reviewer's Checklist-Calculations
FC-059e A

I8 N A
L Is Calculation Cover Sheet attached ana y//’ l/////
compieted, as required,*o thz calculation?

2. Is the calculation ok jective stated? was /////f'
this achieved? o

3. Are inputs correctly se ected and incor- /////f
porated into the analysis? ol

4, Have inputs and/or assurptions which rtquint//

confirmation at a later data, been identified
n the Calculation Co er Sheet and in t

calculation body? v’
5. Are the applicable codes, standardy’
regulatory requirevents, and othef references
including issue anc addenda identified such o
that they are tracesble tc sowrce document?
6. Was an appropriate calcuipyion method used?
Was ihe basic theory appropriate? el
7. Have assumptions beep noted and justified? 7~
8. Are the calculatigns free of arithmetic .
errors’ v~
9. s the calcyfation consistent with the .
design Lasfs requirements? o
10, Is the £onclusion stated? ol
1. Is the calculation legible and suitable for e
my€rofilming?
PEC-QP-3.34
Rev. 2
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Calc Preparation, Review and Approval
PED-QP-3.5 Page 2 of 2
Reviewer's Checklist-Calculations

CALCULATION NUMBER

FL-05a(lb A

12. Are all blocks on the Calculation Cover
Sheet addressed correctly?

13. Have Forms PED-QP«3.2, 3, 4 and § been used
and correctly completed?

14, If the calculation has been prepared to
sugoruodo another calculation, has all the
valid information been transferred in the
new calculation?

REVIEWER COMMENTS:

é/t(// 4-20-92
Reviewer Date

XS N

-

"ED-QP-3.35







Calc Preparation, Review and A _val
PED-QP-3.5 Page 2 .. 2

CALCULATION NUMBER

Reviewer's Checklist-Calculations

e

| Are 1) blocks on the Calculation Cover
Shee addressed correctly?

13, Have ‘orms PED-QP-3.2, 3, 4 and 5 been used
and ¢ rrectly complieted?

14, If the calculation has been prepared to
super. *de another calculation, has all the
valig Information been transferred in the
new ci ‘culation?

REVIEWER COMMENTS:

Mj@( / //f/’z

Datve

Fe~S416 ¢ 8
S X NA
- -
9%

PED-QP-3.35
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Calc Preparation, Review and Approval
PED-QP-3.7 Page 1 of | CALCULATION NUMBER

Independent Reviewer's Checklist - Calculations
FL-05QAle

A

XS M /NA

L Are the calculation methods accurate F
and appropriate? il //

 § Are input data sufficiently devailed?

o
3. Are the calculation assumptions reasonable? Vi;g//

4, Has the basis for engineering judgement ¥ 4
been includcd in the calculation, when /
used? P

/
5. Is the c2lculation documented sufficiently /
such that the analysis is understandable gd/
someone competent in the discipline ‘
without recourse to the Preparer? / v

6. Have the design inter ace roquirenenté
been satisfied? '

2 Are the resul s reasonable and do they

resolve the calculation objective? v

/
8. If an alternate calculation was used to
verify the adequacy of the analysis, is it
attached to the calculatipn?

9. If qualification testipg was used to verify
the adequacy of the amalysis, has it been
documented using a rétrievable source, or
attached to the cg}tulation?

/
10. Are calculationy involving Technical
Specification yalues and associated margins

of safety id;ﬂt1f1ed?
/

/
/
mospznom?nsuzn COMMENTS::

/

/
rd

/
/ﬂ S
— Pfé& [ %20-62
[ndependent-fayiewer Qate

PEC-QP-3.38




Calc Preparation, Review ang Approva)

PED-0P+3.7 Page | of | | CALCULATION NUMBER

Independent Reviewer s Checklist « Calculations &

KLL-as55/6 £33

I8 L")

l. Are the calculation methods accurate

NA

and appropriate? §
2. Are input data sufficiently detailed?

L

3. Are the calculation assumptions reasonable? _‘25:_

4, Has the basis for engineering judgement
beer included in the calculation, when
used?

5. Is the calculation documented sufficiently
such that the analysis is understandable to
someone competent in the discipline
without recourse to the Preparer?

been satisfied?

% Are the results reasonable and do they

6. Have the design interface requirements 14{/
resolve the calculation objective? AJX/

8. If an alternate calculation was used to
vorif{ the adequacy of the analysis, is it
attached to the calculation?

9. If qualification testinY was used to verify
the adequacy of the ana ¥$1s, has it been
documented using a retrievable source, or
attached to the calculation?

10. Are zalculations involving Technical
Specification values and associated margins
of safety identified?

INDEPENDENT REVIEWER COMMENTS:

K K Kk

{
|
]
{
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12 Blade, 22 Degree Piteh, 06-2, 6-%-92
Standard Velecity /Tewperature Measurement

& = DA TG R oew, N
1 R 41
Vel = 2600 2360 - vel.=
Vemp. = 156 ° 156 Temp.=
Jeii ,"gf ¥ Z L% - ,'n'. ;,_...l:f
12 ; 32 £ ™ : = e
veli .= 2610 . vel.= 2719 yel .= 2270 - Vel .= 3 935 vet .=
Terp. = 156  Temp.= 150 VYemp.= 153 ° Temp. - 155 Temp.= 157 . Teap.-
- -3 :
Lk 3 i 33 : 3 ' 53 63 Y 3
Vel = 2800 vel.= 3020°% vet .- 2696 vel .= 2490 vel .= 960 =i Vel .= 2370 ‘el .=
Tong. = 146 lemp. = W7 temp.> 153 tomp = 156 Temp.= 155 Temp.= 151" Yemp. =
i % % % : 54 e ; %
Vel .= 2630 Vel .= 2895 . vel .= 2600 vel.- 2530 Vel .= 860 . Vel .= 2190 - vel .=
Temp. = e Temp = e Temp, = 8 Vemp.= W7 Tesp. - WY Temp. = Vb ’h-p.=
% 2 35 5 B : &5 -
vel = 2380 vel.s 2460 Vel = 2080 Vet.= 2100 ° vel .- 890 vel.= 2000 . vet .=
Tecp = 3 femp = e Jewp. = 62 Temp. - e Temp.= L lemp - 139  Tenp.=
$ 2 : " A ey s vl e &b & ‘a
Equipment used= 151 Model 8350 Velocicalc, MT-00077.Digitat Teep. MT-10104
Vel. = Velocity in Fe_/Min. (standardized 1o 70 § and 14 7 Psia)
femp. = Temperature in degrees
Ti@me constant = 15 seconds
Inlet femperatures - (N. = 775, (E. = ™ ), (. = 77.2 £), (5. = 77.2%)
o 92236 :
> I ETN wils L A S
Page 1§
T R —— R e ~
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2350 ivet
153 tomp.-
':“4
a2
2620 Vel -
1 i temp. -
. om . 3
2400  vel =
K7 Temp. = 3
0 !
& :-_‘ e ‘.‘_:'l_ x & u.’
3. &% 9%
2080 ' vel._= 210 Vet = 2260
W3 Yemp.: 141 Temp. =~ e
& I8 ",:.":’~ » 3
; s @ ¥ 3
1960  yet .- 2180 vei_= 2070
Y Temp. = 132 Temp.= 39
A
|
n
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12 Blede, 22 Degree Pitch, DG-2, 4-16-92
N Calculated Flow Rates
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S

2 ECIRe 2326 675
121 Yemp. = 112,627

=
5:3 ?g £y
Escrws 220015 scams i 264 iz scims 1955, ugm- 1088
Elew.s 107,435 Temp. 28 m we-p = 107455 Tep. =
e an S

g e
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12 8lade, 22 Degree Pitch, 96-2, 6 10-92
Caleulated Flow Rates
A ..4; ’*z‘*‘i v 3"'355"""‘“'.% s et T L “t':':'."'".:" t;-::p. :-Ew - g-, i 5?l : p: "‘"o:":‘: r.. ) ?‘p'. :.,.,‘:- _‘—.
$ 1 “ i 3 6 8t 7 ‘;'l 81 e o
ngum: w.zz_’;suu: mr.;'oii.’sunx 2022, zz. SCPM= 291191 sorm=  2611.11 LoScPs 271y, ng:'scmn 297.78°
153 . Temp. - 15" Tomp. = 1 ‘} iop = 157 Temp. « 155, Temp = 153 heup. e 150 Temp - 150
$ if = :
1 4 ¢ e *
X i 32 % 42 §: 4 52 ' 62 i 2 e 82 : ‘
SChm= 2900 . SCiM=  30%1_ 41 , SCPM= 2522.22 25:!!- 2577.73 3 scrm= ”3.09 scm- 2566.67  scrm= 293111 SSCFR=  3077.78 scim- 2733.33
Temp = 156 - Temp.= 150 Temp.= 155 "l«m "5 v'_lcw 157 Jemp - T Temp. = 151 femp. - 157 dewp = w©s
. v e, R ; 4 e yp e LT : 5t A T A T tr
" 2 E 5 - e ". wit F 3 N L . 4 i 3 s _"b. S A"
3 2 33 e ; 53 63 ; e x - -+ R
SCin= EARA N §  SCEm= 3155 .56 . scPm: 2766 .67 - ﬂ:fﬂf 2766 .67 mn: Y086 67 . sCiu- ?6!3.3!... L SCFM= 2666.67v SCF- ”» SCFM= 286667
Temp = E  Tewp. = 157 Feap. = 153 &% r-p 15 " Temp, = ns;’n-.p.z 151 femp. = 167 Temp. - S Temp, = 1%
it (12 At A i SHrima e BT LEEAER St , <t e i-’f’,_s‘. FAE A 0 ey
% 2 3% ,' “ 54 4 ) e -
- SCEN= 2922 22 scrm= 3116.67 . SCFM= 2888 89 ' SCrK- 281101 sCEm= 955 556 sCPm=  2433.13 SCFM= 2319 “ m 2677 . n SCim= 2511, "
temp = We  Vewmp. - e - Temp. - 18 . Temp.= %7 Temp.= %9 Towp = 6 demp = %8 lalp- ol Temp = o -
L
3 g S ey -"’-‘»..'","E ; - ."~“ go , - 1 »,'o Lui ;i
" E 35 %o g 55 &5 A 7 a8 i 5
SOFM= 264446 soPm- 271111 SCFN- 231198 CsCRM- 233333 scm- 88.389  SCIM= 222222 ‘sceme 2117.7!:7;9("" A22.22  ScPM= 2322 22
fewp. = 143 temp.: %0 lemp. - 12 Yewmp = WL Teap = 164 - Temp. = 139 temp. - %1, Jeap.: 138 . Vewp. - 1%
s o : g : ; segnlics s o r o Gt O TR ‘ £
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Calrulated Flow Retes
12 Blade, 22 Degree Pitch

2661.11° scems 22778
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4 1" e | 24 £3
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L Temp.= 91 Temp.= 54

: 15 g 25
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ioTemp. = 87 -Temp.s

Total Calcutsted Flow Retes [116583 3]scra
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ENVIRONMENTAL ELEMENTS CORPORATION

AIR MOVING EQUIPMENT — FANS

ol e i e T

2'qRadiacor-Type Conlers
B LR ~ o -

**Co0ling Towara

ALTT IUDE-RELATTVE DENSITY TABLE PoR AlR
Altitudes in Feei--Standard Air at 0 Ale, (29.92 In. Bar.) =1,
Alt, |Den. | Bar. Alt. |Den., | Bar, Alt, | Den. | Bar, Alt. [Den. | Ber.
0 11.00 129.92 J| 1500 [.944 | 26.26 || 3000 (891 | 26.68 (/6000 [, 795 | 23.79
300 [.996 | 29.81 1l 1600 |.941 | 28.15 |l 3200 (885 1 26.48 116200 ! 780 | 23
200 1.992 | 29.70 |l 1700 |.937 | 28.04 || 3400 878 | 26.28 || 6400 .734 ga.:i
5@ e
300 |.989 | 29,58 *1 1800 1.933 | 27,93 |l 3600 | .g72 26.08 6600 |.778 | 23,46
400 |.985 | 29.47 1| 1900 |.930 [ 27.83 || 3800 (863 | 25.88 116800 |.772 | 23 08
500 |.981 | 29.36 )l 2000 |.926 | 27.73 ’ 4000 | .858 | 25.68 |[7000 |.76¢ 22,90
600 1.977 | 29.25 |l 2100 |.923 | 27.62 b 4200 | .852 | 25.49 | 1200 |.760 22.73
700 1.974 | 29.24 I 2200 [.919 | 27.81 [ 400 1346 1 25,30 117400 |,75¢ | 22,86
800 1.970 f 29,02 || 2300 [.916 | 27.41 || <500 (835 1 25,10 117600 |,748 | 22,38
900 |.966 | 28.91 fl 2400 |.912 | 27.30 | 4800 (833 1 2491 11800 [.748 | 22.2;
| 1000 1.962 1 28.80 |l 2500 |.909 | 27.20 | so000 826 | 24.72 {1 8000 |,737 | 22,04
1100 |.959 | 28.69 || 2600 |.905 | 27.00 gzoo -820 | 24.93 118200 |.731 | 21.87
10
1200 |.955 | 28.58 || 2700 |.902 { 26.99 || $400 (814 1 24,35 {18400 |.726 | 21.70
1300 1.952 | 28.47 1l 2800 |.898 | 26.89 | sg00 +B08 | 24,16 |1 8600 |,720 | 21.84
1400 | .948 | 28,38 |l 2900 (.85 | 26.78 || s800 802 | 23.98 /8800 |.714 | 21.37
TEXPERATURE-RILATIVE DENSITY TABLE POR RAY OR SATURATED AR
Teap, i1 deg. Fahr. Standard Air = 70°F, = ],
I DERSITY RATIO ’ DENSITY RATIO I DENSITY RATIO
T™®NP, 1 Tewp, TENP, P .
DRY » WET ¢» _h DRY * WET ¢+ DRY * WET oo
-5 1165 | 1,163 Il 62 1cl.015 | 1,007 || 108 988 | .81l
0 Lisz | s [l e 1,011 | 1.002 110 .$30 895
s 1,140 1.138 || 66 1.008 .99 118 .886
10 1.128 1.126 || ¢8 1.004 95 1l 120 ,873
15 1.116 L1610 | 1,000 . 950 !t 125 | . 880
|
20 1.104 1. 72 . 956 985 || 130  .gos . 846
25 1,093 1.0: 74 . 992 981 |l 135 | g ,832
30 1.082 1.07% (| 76 989 7 146 | 883 817
35 1.071 1.067 || 78 . 98 92 || 1 .87¢ . 802
40 1.060 1.0 {1 80 | _gs2 .968 ‘ 150 . 865 786
4 | ovos | 1.0m 82 978 s63 (| 155 | .es2 | .769
#1082 1.047 84 L 074 1959 } 150 . 888 .751
4 .. 047 1.042 8¢ ’ 984 1 168 .848 131
48 1,043 1.038 8 | s .8 | 170 .84l .18
50 1.039 1.083 30 f . oy ! 175 | .88 | 692
.' f | ‘
2. 1 1038 1.029 1 92 | . S T3 h 180 828 | .671
$¢ | 1.0 1,025 1. 94 | : . .93 ] 188 022 | .647
6 | 1022 | 1020 | e | g 932 150 | a8 | 422
8 | 1.0 | vos s Y 921 || 195 | eos | .se7
60 i 1.019 + 1,032 100 ; 946 922 200 © 803 | .869
|
' i ,‘ ! |
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DATE: July 1, 1991 PED-FC-91-472

FROM: P, F. Vovk

T0: R, P. Clemens
SUBJECT: Maximum Generator/Exciter KW Ratings for TUB Figure 111.26.A

The subject TDB figures (attached) were submitted for PRC approval on June 28,
1991. The initial (horizontal line on the first part of each curve) KW rating
shown for each diesel generator is limited by the generato: and exciter base
load ratings as shown on the attached data sheet on th2 generating unit
(Attachment 8.4-1 of EA-FC-90-062 Rev, 2). The base load KW rating of the
generator/exciter is 2500 KW (3125 kVA x 0.8 pf). Per calculation FC03382
Rev. 3, the actual power factor for the load on DG-1 is 0.87 and for 0G-2 is
0.85. This yields the following gererator/e .citer base load KW limits:

0G-1 = 3125 kVA x 0.87 pf = 2718 KW at 0.87 pf
0G-2 = 3125 kVA x 0.85 pf = 2656 KW at 0.85 pf

The above KW ratings represent the continuous KW loading which can be
supported by the generator/exciter. Since the engine KW 1imit is greater than
the generator/exciter KW limit, the KW is limited to the generator/exciter Kw
limit for both diesel generators. This applies only during the horizontal
section of the TDB figures. The sections following the initial horizontal
section are limited due to the engine derating with increased temperature.

llei/ pj:,‘(f 7-1-3)

P. F. Vovk
Engineer - Electrical
Production Engineering Division

PFV/sf
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" f0R7 CALHOUN STATION PRC Reviewed

FCe154
GENERA!. FORM PRC Mtz. Minutes R13
CAR_SAF VALUATION 5 0 26
Reference NOD-QP-3 AL 92 ‘3
10 No.LiC-82-207R SECTION A Page | of &
from 9.1)
10 CFR 50.59 Applicability Screening
9.1 Activity ldentification
Procedure Change No. affecting Procedure
Modification Request No. Design [ ] Installation [ ] Testing [ ]
Temporary Modification No. Engineering Change Notice No.
Other Licensing Request for Safety Evaluation For Change in DG Coolant Philosophy

Document Title:

%+ This activity is not a 10 CFR 50.59 activity, because it:
a1l

.2-22 ¢+  Does not change the facility as described in the USAR.
'+ + Does not change procedures as described in the USAR.
+t-2 ¢+ Does not involve conducting tests or experiments not described in the USAR.
¢ Does not affect Nuclear Sa ety in a way not previously evaluated in USAR.

B This activity is being done pursuant to 10 CFR 50.59.
* This safety evaluation must be reviewed by SARC; ref Tech. Spec. 5.5.2.
. This activity must be reported in the annual report; ref 10 CFR 50.59,
[tem b, Paragraph 2.

[ ] This activity involves an Unreviewed Safety Question. The activity must be

implementation; ref 10 CFR 50.59, Item c.

We hereby certify that this Nuclear Safety Evaluation is complete and accurate to

the best of our knowledge.

Nuclear Safety Evaluation Conclusion

canceled, or revised and re-evaluated, or NRC authorization is reguired prior to

-
/o

Prepared by_Donald G. Flegle X Date £-30-92 Time 085D
rint Name & o
( } ) o 87 72 ’?L "
PO Extension___(8779
5 :gnatfre O 2 7-2-9%2

Reviewed by K icmaay &
Print Name

Kewn/ in ¢ Date_g-ic-oa Time_gc*%9

o et

-~ < Extension & ¥? 7
ignature . B

C/FORMS
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FORT CALHOUN STATION
GENERAL FORM R13

TY_EVALUATION s
Peference NOD-QP-3
-

10 Ne. -(f;omQI SECTION A Page _ 2 of =@

10 CFR 50.59 Applicability Screening

m‘__—_-_-ﬁ
9.2 wWhat (specifically) is being done?

Previously, there had been a commitment t- the NRC to operate the emergency diesel
generator (DG) jacket water system with a solution consisting of deionized water with
corrosion inhibitor additive during the summer months. This plan for 0OG operation was
resented to the NRC in EA-50-62. OPPD has determined that this coolant change will no
onger be necessary. This safety evaluation will ensure that the change to maintain the
50/50 glycol/water solution year around coes not constitute a safety hazard.

9.3 Why is this Lsing gu 2 (briefly)?

Engineering Calculation FCO.5ie has determined that the diesel generators may be safely

operated at high temperatures even with the use of a glycol/water mixture in the jacket
H water systam.

Does the activity invoive a change to

the Technical Specifications?

8 |

(X]NO =« This activity meets the requirements of current Technical
Specifications. The following sections were reviewed:

2.7 8 3.7

« Continue with 9.5

( ] YES « o Technical Specification Section must be revised
prior to performing this activity,

* Exit this procedure and continue with NOD-GP-7. |

C/E0RMS k
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NUCLEAR SAFETY EVALUATION
e o R L LRSI 0 L 0T R S 1
xaterence NODOP-Y
10 No.L1C-92-207R FOTION 2 2 .
‘ . SIS E A —— X A N0 L J e 1
ol el s g ) | —1 T . ’ - g
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¥ s e activity involve a change in the facility |
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FORT CALMOUN STATION FC-154
GENERAL FORM R13
Y_EVALUAT 3

eference NOD-(OP«

-x.
10 No.LIC-22-2078 SECTION A Page % of &
rom 9,

10 CFR 50.59 Applicability Scresning

f 9.7 Does tre activity involve tests or experiments?
(X] NO - Go to 9.8

[ 1 YES « 1Is the test/experiment one which has been previously anticipated

in the USAR?
[ ]YES « 1ist USAR Sections B
« (o to 9.8

[ 1IN0 - (i.e., it is not described in the USAR; including
one-of-a-kind tests or new system configurations)

Could this test/experiment degrade the margins of ‘
safety during normal operations or anticipated

transients, or could it degrade the adequacy of
structures, systems or components to prevent accidents i
or mitigate accident conditions?

[ 1N -
,F
!
|
- Continue with 9.8 ’
[ ] YES =« 10 CFR 50.59 appiies to this activity |
. section B of the Nuclear Safety £valuation § ?
must 2150 be complieted. i

. Continue with 9.8




FORT CALHOUN STATION F015
GENERAL FORM R13

eference NOD-QP«3 -étf

10 B L SECTION A Page _S_ of o=
rom y.

10 CFR 50.59 Applicability Screening

9.8 Could the activity adversely affect nuclear safety?

(X] N0 - Explain_The activity goncerned calls for retaining the JW
golution of & 50/50 glyge] water mix vear around. The high

ility 14 f =1 wi

1/w iX is re *F. Th ratur

] for 0G-2 wi ] /water mix i

LI0°F and is the same as using water as a coolant. These
operability 1in ts are substantiated by short (continued)

- G0 to Nuclear Safety Evaluation Conclusion or continue with
Section B of the Nuclear Safety Evaluation, if required,

[ ] YES - How
H Has this effect been previously evaluated in the USAR?
' [ ]YES - discussed in USAR Section
- Continue with Nuclear Safety Evaluation Conc usion
C N0 -« 10 CFR 50.59 applies to this activity F

« Continue with Sectian 8 of the Nuclear Safety i

Evaluation i

FC/FORMS
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“ha IVANTANEE +A Using the EN A ~ A $ar M4 Ariom g mm menthe

e auvantages Y US e 23 J | YC Nale] X QU | O
RN LA _AL R ~A - LULLLL R ML e e—
are.
3 &) 4114 r e 0 - ) : v + " m~m | \
AL LEQUEES TTe Vlesel Generator down time required for sprin ¢oolant

changes,

2. Provides constant operability 1imits and reduces confusion over which -oolant |

3. used and what diese! operability limits are used.
i, Offers more prot !

% X 1 Al " il N/EA
SL10n ggainst _unseasonable cold periods. A 20/50
« . - : ——eeee
Jiycoi/water mix offers freaze protection against cold ambient air i
Lemperatuces flowing through thne radiatyr with 1ittle or no Jacket water

flow circulating through the radiator.

R A

LL should de ncted that the DG operability 1imits are 2ased on the engine 2000
hour rating and not the maximum load that could safely be carried by that 0G
for a shorter period of time. Since temperatures in excess of 104°F are very
rare 'n Nebraska and since these high temperatures tvoically occur for a short
period of time in the afterncon, it 15 not anticipated that high temperatures
will cause any plant shutdown. In the worst case scenario, f ambient -
semperatures exceed 104°F then 0G-1 would be declared jnoperable because of
Tech, Spec. 3.7 (1) c.i14 and the plant would enter a dav LCO, However the

06 woulid still be capable of pertorming 1ts safety function even at th nigher
Lemperatures up to _f(and bevond) 110°F, Therefore this not considereg to be an
actIvity which adversely affects nuclear safety.
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'+ FORT CALHOUN STATION PC-154
GENERAL FORM R13
Reference NOD-QP-3
q ‘'3
ID No. _LIC-92-207R Page T of 3«
(from 9.1)
SECTION B
Unreviewed Safety Question Determination
10.3 System Interactions Analyses
~—triteria Applicable ___ Criteria Applicable
Fire Protection [ ] Structural Impact [ ]
Electrical Equipmen* Separation Criteria [ ]
Qualifications [ ]
Single Failure Criteria [ ]
High Ene~gy Line Break
Review [ ) Possibility of Operator
Error (]
Seismic Interaction and
Qualification [ ] Heavy .cads [ ]
Electrical Systems Analysis [X] Impact on HVAC [ ]
Human Factors Review [ ] System/Component -
Performance [X)]
Security Review [ ]
Natural Phencmena { ]
Environmental
Radiologicel Release { ] Installation of Temporary
Modifications { )
Materials Compatibility (]
Testing of Temporary
Containment Integrity [ ] Modifications [ ]
Control Room Habitability { ] Other: { ]
Missile Protection [ )
Discussion of Applicable Systams Interactions Analysas
{Include Attachment Sheet as neadad )
See Attachment !
t

FC/FORMS




¥y FURT CALHOUN STATION FC-184

GENERAL FORM R13
HUCLEAR SAFETY EVALUATION
Reference NOD-QP=3 E) 3
ID No.LIC=92-207R Page % of _t&
(from 9.1)

o ————————————— e i

gponthe. The 2000 hour rating will be above the maximum emergency

woading required by Tech. Spec. 3.7 up to 104°F for DG-1 and 110°F for
DGe¢. Should temperat Q°F b ! 23 _be _considered |
i e and a o ouild b egul .

FC/FORMS




FORT CALHOUN STATION FC-154

GENERAL FORM R13
!
Ra!erence NOD-QP-E /o .3
D No.L18=32:207 Page 17 of %
(trom 9.1) SECTION B

Unreviewed Safet

10.4 Could the propesed activity increase the probability
of occurrence of an accident previcusly evaluated in

uestion Determination

YES [ ]

the USAR? NO [X)
Explain: _The activity only affects egquipment which operates to mitigate
AD accident., The activity ¢ obabilit f any
accident. !

10.5 Could the propesed activity increase the consequences YES [ ]

©of an accident previously evaluated in the USAR? NO [X]

Explaimmmmmm_ﬂmgsmmm_

10.6 Could the proposed activity increase the probability YES [ ]
of occurrence of a malfunction of eguipment important
to safety previocusly evaluated in the USARY NO ([X)

Explain:Equipment malfunction probabilitise are not incressed since
this activity involves only a temperatur - whi :

loads below the 2000 hr. zn;ins rating. E

10.7 Could the proposed activity increase the consequences YES [ ]

of a malfunction of equipment important to safety |
previously evaluated in the USAR? NO [X] |
Explain:As stated in 10.6, this activity does not affect malfunctions ‘

: g . .y |
| i EA-FL-70-062 and Calculation FC05916 document the ability | y

|
of the DG Lo operate properly with a glycol/water mixturs even at f k

FC/FORMS




FORT CALHOUN STATION FC-154

GENERAL FORM R13
NUC FEVALL
Reference NOD=-QP-3 .
ID No.LIG-92-207R Page N8~ of =

(from 9.1)

ATTACHMENT SHEET

FC/FORMS




FORT CALHOUN STATION FC-154
GENERAL FORM R13

RcferenCQ NOD-QP«3 - !
' {

ID No.LIC-92- Page *  of +:

(from 9.1)
SECTION B

Unreviewed Safety Question Determination

m:#
10.8 Could the proposed activity create the possibility of YES [ )

an accident of a different type than any previously
evaluated in the USAR? NO (X]

Explain: el his

10.9  Could the proposed activity create the possibility of YES [ ]
a malfunction of egquipment important to safety of a
different type than any previously evaluated in the HO (X]
USAR?

Explain:The possibility that the DG would malfunction is dependent on

10.10 Does the proposed activity reduce the margin of safety YES [ )
as defined in the basis for any Technical Specification?

NO [X]

uged ip the diesel generators, nor is thers any discussion of high
temperatuze operation of the diesel cenerators. Using the 2000 hour
i-ting of the engine builds conservatism into the Tech. Spec. without |
| daving to consider temperature ~ffects.

A 1 } 4
-

FC/FORMS




m

e FORT CALHOUN STATION FC-18%4
GENERAL FORM R13
Reference NOD-QP-B.
ID No. =92-207 Page ___  of
(from 9.1)
ATUACHMENT SHEET
TR s 2 i S e
|
N — e e - “
| 20,10 (Continued) |
;8 us iolation of Tech.

FC/FORMS




