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) FLORIDA POWER & LIGHT COMPANY

June 30, 1976
L-76-243

Regulatory Docket Eile

Office of Nuclear Reactor Regulation
Attn: Mr. Dennis L. Ziemann, Chief
Operating Reactors Branch #2
Division of Operating Reactors
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

1

Dear Mr. Ziemann: . "

iy ' o
! G P

Re: St. Lucie Unit No. 1 (Docket 50-335)
Conditions of License

My letter L-76-233 to you dated June 22, 1976, provided in-
formation pertaining to demonstration that the requirements
of Conditions of License E.l and E.2 have been satisfied.
My letter L-76-239 to you dated June 28, 1976, provided a
commitment to remove the temporary earthen construction dike
associated with construction of the permanent ultimate heat
sink (UHS) barrier dam required by Condition of License E.2
by July 31, 1976.

[}
Information concerning FPL compliance with Condition of
License E.3 was forwarded to you by my letter L-76-227 of
June 14, 1976. -

e e i

Information concerning Condition of License E.4 was forwarded

to you by my letters L-76-208 and L-76-222, dated June 14, 1976,
respectively. A commitment to modify the St. Lucie Plant
Security Plan to address the items transmitted to FPL by

Mr. R. D. Silver of your office by telecon on June 23, 1976, was
provided in my letter L-76-237 to you dated June 25, 1976.

On June 29, 1976, a meeting was held between Florida Power &
Light Company and the Nuclear Regulatory Commission Staff in
Bethesda to review the status of St. Lucie Unit No. 1 Condi-
tions of License, E.l, E.2 and E.3.

As indicated above, the requisite information concerning UHS
erosion protection (Condition E.1l) and the UHS permanent
barrier dam (Condition E.2) has already been supplied which,

we believe, fulfills our June 30, 1976, requirement to satisfy
these two license conditions. We also agree to provide, by
August 31, 1976, the additional information concerning flanking

5694
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To: Dennis L. Ziemann A June 30, 1976
Re: St. Lucie Unit No. 1 . Page =-2-
Conditions of License

of the sheetpile groins and bulkheads requested by the

Staff in the June 29, 1976 meeting. Until this supple-
mentary information is provided and reviewed by the Staff,
the following interim operational action will be éstablished:
If a hurricane or a tropical cyclone landfall is predicted
for eastern and southern Florida, FPL will notify the Nuclear
Regulatory Commission. The Facility Review Group will assess
whether or not power operation of St. Lucie Unit No. 1 is to
be continued. Continued power operation will be with the
concurrence of the Company Nuclear Review Board.

The requisite information concerning the balance of plant
electrical equipment QA audit (Condition E.3) has been
supplied as indicated above, thus fulfilling our June 30,
1976, requirement on this condition of license. Additional
information regarding containment fan cooler motor qualifi-
cation presented to the Staff in the June 29, 1976, meeting
at their request is also enclosed. We intend to also pro-
vide the Staff with further information regarding the ana-
lytical techniques employed in the seismic analysis of the
containment fan cooler units by August 31, 1976.

On the basis of the above, FPL believes that it has satisfied
all of the conditions contained in Section E of Enclosure 1
to the St. Lucie Unit No. 1 Operating License, and hereby
requests that Section E be deleted and that authorization for
operation beyond June 30, 1976, be granted.

Yours very truly,
A Do Prsfry
J P, -

Robexrt E. Uhrig
Vice President

REU/LLL/hlc

Attachment - (Responses to NRC Staff Questions 1-4
on Condition of License E.3)

cc: Norman C. Moseley, Region II
Jack R. Newman, Esq.

e s et
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. @ RN Qegulato_r_y Docket Filg

REACTOR CONTAINMENT FAN COOLER MOTOR
GENERAL DESIGN PHILOSOPHY e 5 W i 653006

PN ey u

-

The design of the Reactor Containment Fan Cooler Motor results from a series
of requirement and selection processes which begins with a selection of the -
"overall" Reactor Containment Fan Cooling System Design. Once the overall
system has been identified, the main cooling coil heat exchanger requirements
are established. These requirements are based on containment temperature
requirements for normal, accident and/or post accident conditions, whichever
is Timiting.

Following the establishment of the main cooling coil requirements, a fan design
is chosen to be coupled to the main coil. At this point the fan blading and
fan speed are selected as part of the overall fan design. Based on the selection
of fan design and containment cooling requirements, the fan horsepower motor
requirements are determined for all three operating conditions (normal,
accident and post accident). The motor designer then selects an adequate

motor frame for the intended Toad application. The motor.designer calculates
the motor losses including the steady heat loss which must be removed to
maintain normal winding temperature: This total kilowatt loss taken together
with the shaft driven fan pressure-volume curve and cooling water temperature
establishes the motor heat exchanger design. Electrical motor characteristics,
such as efficiency, are then calculated and verified after the windings have
been selected to meet specified horsepower, rise and torque valves.

In specifying the design features of the motor, the checklist provided in
response to question 1 below is utilized to insure WCAP 7829 applicability.
Specific motor heat exchanger requirements for St. Luc1e s fan cooler motors
are provided in response to question 3 below.




-l

Westinghouse has stated the motors qualified by WCAP 7829 had a NEMA frame 588.5.
PSL-1 has a frame size 5010L. Provide motor characteristics changes, if any, for
PSL over motor qualified by Westinghouse due-to frame changes.

Response:

Table 3 is a Tisting of the specific electrical motor characteristics associated

with PSL-1 Frame 5010L and WCAP Frame 588.5. It should be noted that WCAP Frame

588.5 has an ultimate 600 HP 2 or 4 pole capability and has been used up to a

300 HP capability for containment fan coolers in various plants (see Table of FPL
Submittal of 6/14/76). The PSL-1 5010L Frame has an ultimate 700 HP 2 pole capability
and is used at St. Lucie to a 150 HP maximum design basis profile, thus being applied
considerably more conservatively. )

The PSL-1 design features shown in attached Table 1 Tist the motor design features
required to comply with motor post accident VWCAP 7829 qualification profile and are
noted with references to document their conculsion in the design of the PSL-1
motor. As noted in Table 1, these design features are qualified per Table 2 of
WCAP 7829. (Page 10). - ' :

Current, efficiency, power factor and other electrical characteristics (see Table 3)
are calculated and verified after frame/winding/horsepower/temp. rise/torques are
chosen for the specific application. Calculations are based upon commonly known
motor,design expression which have been- specifically verified by actual complete
factory tests for the PSL-1 machine. Results of these tests are shown on attached
Hestinghouse 9/21/73 Factory Test Data.




T o TABLE 1 L
| 'Y e

gject ST. LUCIE - "~ File Mo.XARN 80010 Date_"Jupe 26. 1976 ‘
R CONTAINMENT MOTOR CHECKLIST . _ L
DESIGN FEATURES REQUIRED TO COMPLY WITH ' D '(2&25
MOTOR POST ACCIDEHT STEAM TEST WCAP 7829 - ggggﬁ‘gggE .'
Heat ekchange}-suppliéd by oihers gﬁd mounted under motor._-_-_;_--;; DUG. 8223025 Rev. 1

Labyrinth sealed antifriction bearings. (Bearings'heat stabiljzed.)

a. Rear bearing seal assembly similar to WLAC Dwg., 58C1636. _ Buffalo letter of ,
Aug. 1+, 1973 by

" b. Inner bearing seal similar to WLAC Dvg. 58C1636.. ... ° ’ A. F. Pierpaold

~¢. Outer seal per sketch sheet signed by J. Boyd on 4-7-70.
One bearing must be locked. S — -—==-= DSF 02717

. Bearing looseness - 0.0012 to 0.0023 in--------------;~—--~1-——---4-- Dwg. 4198A48
Greasezdra1n for vertically mounted motors shall be horizontal; for i
*horizontally mounted motors dralns shall be vert1ca1.—----------;-J-, Dwg. 8223D25 Rev. 1
Lubricant shall be W S#773A773- 605 T T S —— 0SF 02717

. Thermalastic epoxy Class F insulation with one class above N P.
rating i.e. 2300 volt. jnsulation using hand layed mica for a

460 VO MOLOT. S mmmmm e e e e memmmmme e s et OSF 02717
: Space heaters requ1red.------------;-1-;----—--7--~---=; ------- r; ----- Dwg /8232016 Rev. 5
. V1brasw1tch required. ------;--7;----;----;--¥—-;-7; ----------------- ; Dwgﬂ 8232D16 Rev. 5
. Ground pad. ----------- B e Dwg. 8232D16 Rev. 5
. Oversized conduit boX. ========mmmmmmm e e Dwg. 8232016 Rev. 5
. Lead length to extend to center of conduif DOXsommcmmmmmmemammmmmmm=n Dug. 8232016 Rev. §

. Flexible Tleads and ”661118 lead cable silicone rubber insulated----- pSF 02717

il

., Lead seals and other holes in frame to be sea]ed with Ecobond #787.. Dwg 4]98A33 Rev. 1

T ]5 serv1ce factor - 70°C r1se by resistance - 40°C air
60°C rise by resistance - 50°C air™" """ Dwg 8232015 Rev. 5
). Spr1ng loaded, tip grounded bearing thermocoup]e if requ1red ------- N/A

7. Six 10 ohm stator RTD's if; srequired. -----j-----r ------------- ——— e NJA




Lf . - . ABLI‘ (Contmued) :
i . « ‘ ) .o *
]
|

: ___.REFERcNCE
’ DOCUMENT

8. Motor 19fting 1UgS.mmmmmmmmanas e e e m e e . Dug. 8232016 Rev. §
9. Hater drain fittings required on motors without heat exchangers. N/A -
0. HNo a]umlnum or zinc rotors-only brazed copper rotors, «ee——eccea- E-Spec. G-677107 Rev. 2

1. A]Lyd primer removed from all brackets, frames and condmt boxes
"by sand or shot blasting. The first coat over bare metal to be
_ epoxy WPDS53841FD. Normal process coatings applied to stator )
also to be applied to other exposed metal parts. Others will--- Dwg. 8232D16 Rev. 5
apply subsequent final coats. Rotor shaft shall be unpainted.-- D/N 005189 "

2. . Omit internal p_air:.t finishes. et ettt - ] . "

3. Windings can be single or dual.-m=s=s====s=ecemesoecececeeoeea-oe Dug. 8232016 Rev. 5

4. Insulation hot spot in steam to be 200°C.------’------;---;--:-w---’-...:: P

5. .Any motor mounting cbnfiguration is satisfactory~—meemacccmcean- J— .

6. ';.Qhaﬁf?t;y control QCS-1 is required.------:---'--------'--j' --------- - P.Og 546-CXF-—"!62747
7. . P;tral'leh'sm between frame feet and air duct'ﬂanges to R : ) '..' '

* be ¥ 0.020 NCheS. —mmommrom oo oo oo oo oo Dwg 8232D16 Rev. .1 |

" . S—— e Swove S o Gaesta fen W s FEE
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fdla 1:\ nofeal ccandition

TlAS TEHOVNIT L Tfrpf:{tf_"l‘j'

. » . . . g . °. . Y. b S\ Luc\t 1nblé \-C‘CA-P * . . T
. o . Ve : TYPICAL HOTOR DESIGH PARAMETERS COYJ’M\ED T0 TEST W\C“!NB K _—
* . St. Lucie . Test Hachine .
’ Hormal D.R., {lost ,‘_ Hormal D.D. Toat Normal D.B, [Post Yormal | D.B. Post
Event |Kvent Event | Event Event |Event Zvens | Even
. b 10I0L_DASAULIERS - -
No. of fﬂotors per plant 4 o —— 1 N —
- Frame s:x_ze (NEMA) S010-1, | _-- - geq & | . . e
* Frame ut. & 2620 2620 {2620 3300 — -
o - -_Dearing Rise °C° 15 9 _9-15 15 10 10
. : Ieles_Alr, °C 39.1 43.5 ]391-435 76 S2 5L
 Risc.of tna.tC_ 32.3  |62.3 323423 TG T Ty
Total Teca. L 71.4  |105.8 [71.4-1058 57 132 +
Volcace + 102 460 460 | 460° L6G 460 e
- Frequency + SX 60 60 60 S0 60 ;-C
4 Horse Pouar 75 150 100 20 iy '.:.'i.' 3.;.25
Poles ‘ 12 12 12 4 6 A .
full Lead R.P.H. 596. 1592 - | 594 1761 11163 j 1333
. service Factor L.15 1.15 |(L.15 1.15 |1.15 1:15 .
. Full 1aad anns, 138 203 157 p - =
WX tacked Fotor Anps., “l10ss 1055 10565 1:8:%) l-::‘:kh‘ ;-’.‘-’.4\3. ]
v QlLr(‘m- Torque % 194 " 96 145 58 72.3 77.1
: full tsd Tocane fr, 4 00-5° [1330 T gag 59 |88 | s -
. ("“‘" Pellout Torque % 491 244 367 Lyi 215.—}-213
. | -~ ritteteacy, F.L.: 105 '91.5 | 9L.4 i ..-5' |
’ v Pnauor Tactor, F.1.. 33.9 ! 66.8{ 74.8 ig.; :;.-’7 -:7 4
Pover Vactor lLocked 26.1 |26.1 | 26.1 58,5 33:6 ;3:6
1,0, _Code lesger » J F 1 D G G
turber of vindings 1 .]. 1 2 2 5
. Sceares/hr ag_arh, 43 L% 4% 4 P P
Starts at raced total temp, A 1
) Yotor Lucses i‘%ﬁw IC::;;(-A‘L/6 7Y ) 2 : =
2=y 5 oI 3597 {2116 -} 2116
2. CrOMIRCD AUXTLUARIES
: lNeat Lzchanger X X X X X X
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. . Tabla 3 (Continued) | . . .
TYPICAL MOTOR DESIGH PARAMETERS COMPARED TO TEST HACHINE' . ’ =
ét:. 'Lu.c‘ié - Planta B, F Plant C Teot Machine -
Normal] D.B. Post Hormal | D.DL. Post Nornal | D.B. | Poot Normal | D.D. Post
Event | Event Event | Event Event | Event Eveat ] ELvent
T 3. ACCESSORY EQUIPHENT
. s...Bearing T.C. NO . == YES - ——
U ____Beartng Vibraswitch YES - —_— YES — —
. Stator R.T.D.
. _ RO - — YES . .
: 4. APPLICATION Fan Cooler Alr Recirculation- Fan Cooler -Aay ‘.—‘
. .0 . . . : . _'_ » . -
. . F , . .‘ :Q. [ -: M ) . .. .
4 i ) . . * : . s - * -, ' .
) . := o t'.' o0t -'.' : . ¢ . * s
‘ o ." .. .- K _.' 'E i '- ) - . ) . .' ) P ‘.. ] . . .V
8! . o« . . .
. e bt LA SN . ! '
: oo g ,g': . CL T Ty et 4 . . . .
. . .-ﬂ :‘ . by - .~'.‘ . . 0..:. « " ‘- . Y . . - ;
. '.: O B ::... '.. . '. - ; '. . . . . K
. . -: H 3, - :‘ :.-. . 'u ”» :‘ - ., : . J\; . . .
: C L L8 - ) . .
~ . R ~, . PR - -.. . ;
o .:‘.- LI .: ‘ .:'.': . - -. “". * ‘ : . ° b ° -
.: - . IR ol S .t . I
e . . st i . ' ¢ '"
. N . v T donle ) . . . ’
. . ' :' ..-_ . . : ) R . - i . .




’ O @ cstinghouse Electric Corpo@on
(. - ;=  BUFFALO,N.Y. y
I i ' Dare —9/21/73 . —
Purchraer WNES-Florida POWET’ & Li ght Stock Order No. 72F90923
G.0. No. 546-CXF-162747-L7 H.P. 75 Yolts i 460 Phou.__s____ Closs _E_ Insulation
Apparates 50104 HSH2 Poles 12 R.P.M. - 506 Cycles A0 . i imme e e
Serial _ 3 4 2 % CONMENTS
liP 150 75
Amperes Per Terminal at no lead 460 Volts 112.6
Watts [nput ot no load ‘ P 3650
Stator Res. (T-T) at 75° C - ohms 0705 Heater
Starting Winding Res. at 75°C - ohms 120Y_- 1.994
‘Rotor Res. (bat rings) at 75° C - ohms Dielectric - 1240V - 1 nin
- LOSSES INWATTS AT FULL LOAD ’
‘Stray Load Loss 1824 | 815 Stator Res, at 26°C
Stotor T2R Loss 4807 1 2311 )
Rotof'fzﬂ Loss ]553 . I 378 .05935
Core Loss A 2119 : 2119 .05935
Friction ond Windage Loss /A& 257 | 260 s s .05935
% Efficiency « Full Load 91.4 :90.5
- % Load 91.5 :188.9
- ¥ Load 90.5 185.3 Stator Bore - 16,869
% Power Factor Full Load /4 53.9 Rotor Dia. - 16.797 -
"+ % Lood 66.8 144.6 .
- ¥ Load 53.9 53.2 Vibration
. | .
RPM at Full-Load 592 | 596 F-,0005
Amperes Per Tarm. at full load 207.6  143.9 R-.0004
KW input at full lood 122.46 i61.835 A-.0003
Amperes per Term-Rotor locked 460 v 1055
"KW input - Rotor locked Zég
Moax, Sec. Volts between rings
Sec. Amps per ring at {ull load ’
Full Load Torque (F.L.T.) in Ib. fr. 1330 _1660.6
Max. Torque'in % of F.L.T. 250 487
Starting Torque in % of F.L.T. 115 | . 232
End Ploy Tested 0.K\{
Balonce Tested ‘ 0.K
Stator Ins Tested 2000 Vv 60 Sec, 0.K!
Rotor Ins Tested v Sec.
TEMPERATURE TESTS
‘Length of Test in hours 5.5 5.5
Volts 460 460
% Normal Full Load Amp. 100,51 99.6
Temp. Rise |Stator Copper by ReS, 62.3 32.3
in degrees C |Stator iron 55 28
Rotor Copper .
o] Rotor lron
Roomfunﬁc__;_gluve R ‘C 34] 36
Sy |

2 T =

The uhave is g trvs and correct cacord of dota obtained from tests made ot the w¢

" uYORT OF TESTS ON INODUCTION MOTORS
£0ru 958K |

. Signed

Enginees
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v - ; WESTINQUOUSE ELECTRIC CORPORARON
OTOR DIVISION, BUFFALO, N.Y.

®

REPORT OF COMMERCIAL TESTS — INDUCTION MOTOR

?AT:;_ [ stvie no. $.0.H0, ~G.0.NO., PUACHASIM'S ORGLR wO.
. 9/18/73 72F90923 ’ 546-CXF-162747-L7
PUACHASCR

WNES - Florida Power & Light

NAME PLATE DATA

rd

H.P. | speeo | puasE | rrea. voLTS AMPS, TYPE FRAME | RISE | rariee | (oEsion  Locee
75 596 3 60 469k47 ]38' HSW2 5010L =§0°Q___ Cont. M
. TEST CHARACTERISTICS
NO LOAD 1 Phase LOCKED RoTOR elage || orevecTRic
SERIAL No. vouts | raea, | seeco | awes. Watts| vours | raeo. | amwrs. | Vibraktion [(wounorotor) TEsY
1 460 | 60 600 | 110.6]/ 3680 | 452 60 | 850 [F-.0001 2000
112 R-.00006
113 ' A-.00005

Statop Res.|at 2615°C -|.0603|- 0693 - 0603

Heater 120 2.03 - 1240

2 460 | 60 | 600 |112.4/3920 {452 | 60 | @es0]|F-.00015 2000
“ ' 113.6 “ R-.00917
13.6] A-.0001
Statof Res.|at 31{5°C -|.0608|- .0608 - .0608
Heater | 120 ' 2.05 1240
3 460 | 60 | 600 {114 |3600 |460 | 60 | 890 |F-.00022 2000
116 ' _|R-,00012
114 A-.ooxos.

» | Stater Res.lat 297C - .0605 -1.0605 - .ﬂﬁJS

Heater 120 2.05 1249

t . “ .
.+ C //‘Ab (e d OATE '/,./, £/ 2

ENGINECR 4

TESTS ON THIS MOTOR " APPROVED BY
DUPLICATE '




Water Tedt

Hater Temp. - °C - 2516

Insyl. Red, in Air - 1 Min. |- SOOJ megohms

Insyl, Red, in Hater 4 1 Mid, - 3000 medohms

F b WESTINGHOUSE ELECTRIC CORPOR/@ON W)
. %OTOR DIVISION, BUFFALO, N.Y. —
REPORT OF COMMERCIAL TESTS — INDUCTION MOTOR
oate STYLL wO. ~ 5.0.N0. G.o.n0. [ PURCHASEAS OHOER No. =
9/25/73 73F56688 I 546-CXF-162747-L7
PURCHASER .
WNES L
Y  NAME PLATE DATA '
‘ H.P. | speeo | pHASE | FReq. VOLTS AMPS, TYPE FRAME RISE RATING | (LETTER) {eaot verren
75 |59 | 3 |60 | 460 138 | HsW2 | 5010L | 60°C | cont. | H
| TEST CHARACTERISTICS
‘ NO LOAD . | 1 Phase Locxeo RoToR OPEN CIRCUIT | ELECTRIC
SERIAL NO. vours | raco. SPEED AMPS ., blatts voLvs | fFreQ, AMPS, Vibra<'i on {wouND ROTOR) TEST
1 460 60 | 600 | 118 | 4000} 400 60 | 747 IF-,0005 2000
118 R-,00045
116.2] ° A-,00027
Stator Res.lat 265°C -],05978 - .04985 -|.059 J .
Heater 120 2.09 1240

Dielectrig Test|in Water -~ 400V -11 Minl - 0.K

Insdl, Red, in Water 4 1 Min. - 3000 medohms

Insyl, Red, in Air - 1 min. |- 10000 megdhms

. ’ . i / -
) e 24 7,
<y e . /2 )
TESTS ON THIS MOTOR . APPROVED BY '/ // IR AR OATE 22
4

ﬂl

OUPLICATE NG INLER ¢
i +1V)




G.0. #546-CXF-162747-L7

SERIAL # P
Water Temp. °C
Insul. Res. in Air - 1 Min.

Insul. Res. in Water - 1 Min.

Dielectric test in water

500V - 1 Min.
Insul. Res. in Water - 1 Min.

Insul, Res. in Air - 1 Min.

WATER TEST

0.K.
5000
10600

5000

2 3

25 25
2500 2500
.2000 1800
0.K. 0.K.
2000 1700

5000

S:0.# 72F90923

25.6
5000
3000

OQK‘
4000
.10000

-
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VA, C MOTOR INSPECTION TAG '

WESTINGHOUSE $OHtM 30333

Y 44/ 4,/—‘%5/

ASSEMELY
DR G gH I/

:Out'hnc Dwg. &2 2.5 2 2 /lﬁ i Name :

.

. Eyebolt tight and correct length__ o
[ Winding neat and free from damage Pl
: Tnside of frame clean and frec_from cuttings

- Stator bore 16:Y 6 7 : o \
Rotor bore a2 7L
* Bearing S$ Front JLA A X (D
* Bearing S Rear 3T RG] b 20 (q
i Rotor fan for correct rotation ¥
i Assembly std £ Opp. std B L.L
i Oil or grease pipe fittings ok : = /4 '
: Oil rings_ Oil Level : - /=75
+ End play. e 4 /0 .
- Staft Clearance e :
ul’ alt- extension per outine :
Shaft run out d'_/ Y 2 YW : !
*» Face run out ,
: Fit run out .
* Collector rings eccentricity. : ! '

| Brushes S
| Brushes line up with rings
iRc\"*olving and bearing seal ok

/)1 ’
i‘Insulation test__ fL e Lot Jocce” e £ _/:/),J .

. ) (

1 Lubrication ok .
Explosion proof, leads spaced and scaled.

iDocs information call for thcrmox,uard brakec adapt-
, e, speed switch, ete

; Rcmarlu

ﬂ; Lap s o7 /...4,.- s

[Roin il [P

o—. - tanl e APmmarim s see 2 P a T v se amee® ¥ e, sw w emmd . - s nae?
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e e

SHIPPING

* .
Following items as per information:

Nameplate —
Frame

Shaft Ext.
Conncctors
Lead Ext.

Keys /

Finish

Grecase pipes and fittinas
" Customer mounting dimensions

.

Docs information call for:
Coupling
Fan )

Dowel pins
Shunts

Rotation plate
Brake adapter

+ Assembly

Nameplate stamping —
/

Covers —
Conduit Box .
Eye Bolt — .

Nuts and Washers
Conn. Plate

Shims ‘
Thermometers '
Air shicld

Shaft guard S

> Thermoguard

Exp. proof plate

Is inside of machine free from cuttings and forcign material?

Arc machined parts slushed?

Tested by:

5501 correctly filled out and signed

Remarks:

"

Inspector.




e

PRI2 52 FRT

s ot e s b & w4 8

S, o

S.O. |1 5 To _L__ . Sizc.

" 879754-755 Flex lead-cut stringars
Predbake Heater lst Vac. turn 2nd Vac. l turn 3rd 's’:.'.c.;:‘l_::‘.. “T
) ‘£ Therm. |4 hrs at 15Ci{u4 hrs at 150° b hrs at 13¢°.4 hrs 2
3 hrs at
150° or 4 V7
hrs at 135° .

/ Tank & 3 Tank £ 3 Tank # 3 . |Tank &
Oven / Oven # 7 Oven # 7 Oven # 5 Oven
Date 09//;3 §7 Date F/// Date g% { Date FA3 Da<e f/ ‘/
Out /ol Out /1o dmiOut Flasf 20Ut £lap g | Outyjape
Send to WT Passed-Dry Out | Open Epoxy 8 Hr} Notes Paint
3 hrs. at 150° | at 150° l
/J//// " or 4 hrs. at 135° - |
= D |J.2uuo-2/,w,f;w ‘
Qven # 2 WJ/U i 2692- §{47/77;3‘
| BU~910-4 out 4, 3¢ /" M !

- - B —
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A. C. MOTOR INSPECTION TAG

WESTINGHOUSE PORM 30333 ’ .
’
. .
| v,
K ,/—../.' A

s o DR fo Z AT

Outline Dwg 9-:)’ 3. /02 / L Name
Eyebolt tight and correct length :
Winding neat and free from damage

Inside of frame clean and freefrom cuttings

Stator bore 1/ Les S//‘ 5,__

Rotor bore L& s 25 .
i Bearing S= Front—..Z% {/."S"-l‘,/ (o
: Bearing S3it Rear 3 8D 63'(5/ g l/a
: Rotor fan for correct rotation
{ Assembly std________Opp. std
i Oil or grease pipe fittings ok
. Oil rings Oil Level
End, play
{ Shaft Clearance : — — —
i Shaft extension per_outline £.87 3325 x ZVS
! Shaft run out '0;, L2 A TA
{ Face run out
; Fit run out
| Collector rings eccentricity.
- Brushes S ‘

" | Brushes line up with rings

o

—

| Revolving and bearing seal ok - :
+ Insulation test L ot W.? Fro0l” ol ? ?’/gm

4

Lubrication ok
Explosion proof, leads spaced and sealed

Docs information call for thermoguard. brake adapt-
r er, speed switch, gte J

: Rcmarks;_,&ld_:f_w' ,444&-‘(

‘f
/4_ s 2

' _A_[ééf‘: 9/5‘167%"”" w57 5

o e

9 ﬂ%-::f-,/é/ 5—
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SHIPPING

Following items as per informations

Nameplate 7 ' Nameplate stamping =
Frame ., Covers —

/
Shaft Ext, ] . Conduit Box

Conncctors Eye Bolt /
Lead Ext. . Assembly
Keys / Nuts and Washers

Finish Conn. Plate ——
Grease pipes and fittings :

Customer mounting dimensions

Docs information call for:

Coupling Shims

Fan ' Thermometers
Dowel pins Air shicld
Shunts . Shaft guard
Rotation plate Thermoguard
Brake adapter Exp. proof plate

Is inside of machine frce from cuttings and forcign matcrial?”
LY

/

Arc machined parts slushed? ) .
Tested by: ‘ Y
5501 correctly filled out and signed

Remarks:

Im'pcctof' o 3 ‘Date ?é///’% Zﬁ’



%’T"-'."‘h s.o. 7.—2/3’907,.3. Sc.' . A Size S Jd

S 'u7275u-7ss * Flex iead-zux sti’-sers

' Predake .| Heater |[lst Vac. turn 2nd Vac. tura 3ré “ug.izura bt

: & Therm. [ hrs at 1SC{4 hrs at 150°] 4 hrs at 1372 % wrs &

. 3 hrs at 8

i 150° or 4

“ hrs at 1350 7,

1l = (Tank # 2 Tank # 3 Tank # 3 Tank £3

gi Oven & g Oven #/  1Oven § 7 Oven £S5 Oven &
i Date G177 Date §/%/'77 |pate £/t Date f/73 Date 5// s
HI 3 Yy Out j gufr~ |Out gizpfm §0ut fyz,pm Uty I3

.] Send to VT Passed-Dry Qut Open Epoxy 8 Hr Notes Paint

‘| , 3 hrs. at 150° at -150°

! 47/5/7-3’ or 4 hrs. at 135° WM\%

: oven § ¥ ¥ 2692-6 /771

1 BUSS10-4 . | Out fuuge |

— e Gt— % o it ———

LR




A C. MOTOR INSPECTION TAG

WESTINGHOUSE FORM 30333

ASSL\IBLY

S O 71 F ¢ 9 Serial (& 3
' Outline Dwg—§ 232/ /> / A Name
. Eyebolt tight and correct length.. - :
" Winding ncat and free from damage — . ) !
Inside of frame clean and frce from cuttings el c ’ .
: Stator bore. L. K& e / .
. iRot'ox' bore Ll 795 [ . ,
- Bearing S& Front—_ 2% Y% .4~ p L) i d Je ‘ '
) Begring S# Rear 28 h 424‘/ g b2 G- Q}// .,
" | Rotor fan for correct rotation ‘/

- Assembly std—___Opp. std. - ' i
'Oil or grease pipe fittings ok e _ / 2/(/

i Oil rings ‘_' Oil Level \ / R '
| End play——, : %—5—- : : I

Shaft Clearance Al | -

Sh.zft extension per outline : ) . )

' Shaft run out ot L (O i
:Facc run out - . ’
;Fit run out )

t Collector rings eccentricity, - . :
;Brushes S , i
! Brushes line up with rings -

Revolving and bearing seal ok -
. Insulation test Laced” W Sodcs- Mdy_‘g_

. Lubrication ok

- Explosion proof, leads spaced and scaled :

. Docs information call for thermoguard. brake adapt- !
‘ter, speed switch, ety

' ' Remarks: ___,&/_-‘-_"__/_,4.4,_’7__"'/ =((n—c

PR Sl

f Yl o foviilotis ;
| RS 2oy S 5/0’ | :

. %}_.7,&5/ g

—— s f Ve ws Ve o . - - - « = ____.______,j
a







VO GEr ey - 743

SHIPPING
Following itcms as yxnfcrmauon. l
Narneplate Nameplate stamping - '
—_— .
. Frame Covers S .
Shaft Ext. Conduit Box
Connectors . Eye Bolt ,
Lead Ext. Assembly — .
*  Keys / Nuts and Washers .
. : Finish - Conn. Plate ——

» ,  Grease pipes and ﬁtumzs
Customer mounting duu«.usxons

\ Docs information call for: r
i Coupling : Shims ) «
i Fan Thermometers:, .
l Dowel pins Air shicld
' Shunts Shaft guard ]
. ; Rotation plate ) Thermoguard
i Brake adapter | Exp. proof plate

Is inside of machine free from cuttings and forcign material?
i Are machined parts slushed? < T
© fTested by:
5501 correctly filled out and signed

Remarks: )

! oo
| ' Lavpector Date ? //AZZ}




- POTRe
b — - o

T e QLEFZ 923 Ser. 3 iim _Swsd
h‘l??:u-?SS ' | l’lex lead-cut sty irurs
Prebake Heater |lst Vac. ~~ jturn 2 .d 2 pturn 3rd Voa.cotusa bl
& Therm. |4 hrs at 1SC{4 hrs at 150° 4 hrs at 13{%'4 wrs a
, 3 hrs at ’
i 150° or &4
] hrs at 135° '
i 2% - Tank # 7 Tank # J Tank # 3 Tank £3
. Oven /[ Oven #7 Oven #7 Oven £S5~ Oven 72
! Date ﬂﬂ?i Date ?;'{///73 Date g7/ Date §//3/73 |Dazef)yn
| out y.am : Out FrwAr [Out gfso f#r } Out prg /e | Outyiym
4 A
{  Send to WT Passed-Dry Out - | Open Epoxy 8 Hr| Notes ' |Paint
! 3 hrs. at 150° at -150° ‘
t ﬁ/é/?.? or 4 hrs. at 135° - %dﬁ—
Oven # & /7J 2692~ 6 -
L BUZ910-A, | Out gl 17/7/” _







- A, C. MOTOR INSPECTION TAG

WE3TINGHOUGE FORM 30333

//a%//w Wé’” “" feat

ASSL .

. s.o_22 /"0‘? \S{::II,Y” ="”L‘;L
Outline Dwg F23 20 é Name
Eyebolt tight and correct length__ "’:_:

Winding neat and free from damage_.
Inside of frame clean and frec from cuttings e
Stator bore RAAE A
Rotor bore Lo 22 7
Bearing St Front //
it:a;;mgf S# Rear . L// —_—
r fan for correct rotation
i Assembly std._&=—"___ Opp. std ,/p),(/

. er, spced switch, etc

Oil or grease pipe fittings ok

Oil rings i Oil Level o
End play e il
Shaft Clearance e 5

Shaft extension per outline (s 7/4(4/1 & Ay

Shaft run out (/‘_/ L& 78/7

Face run out

Fit run out

Collector rings eccentricity

Brushes S3f

Brushes line up with rings

Revolving and bearing scal ok
Insulation test // YAz D%K/J&W:/'

Lubrication ok

22 HrD3

Explosion proof, leads spaced and sealed

Does information call for thermoguard. brake adapt-

Remarks:

. VA
floells = g iz 57 5 ,4‘4{(5://.»
72

/é;*::@déé ol

w
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SHIPPING
Following items as per information: .
-/ 5 . — «
Nameplate — Nameplate stamping
Frame Covers ——
Shaft Ext. Conduit Box =~
Conncctors Eye Bolt .
Lead E’“‘/ Assembly /
Keys Nuts and Washers .
Finish _ Conn. Plate  — °

Grease pipes and fittings
Customer mounting dimensions

Docs information call for: : .
Coupling Shims '
Fan Thermometers
Dowel pins Air shicld ’
Shunts Shaft guard
Rotation plate Thermoguard

Brake adapter Exp. proof plate
Is inside of machine free from cuttings and forcign material?

Are machined parts slushed? o~

Tested by: /___
5501 correctly filled out and signed .
Remarks: ”

Inspector. . ‘:" | Date ?//' ﬁ)/ Z7.




S.0. PR/ P07 2 3 Tev. Ko gize S/ 0 L
"l&"f2751+-755 ¢ Flex lead-au: =Twin ers
Prebake Heater lst Vaec. lturn 2né va:.’- “urn Iod VoooLitunn Lt
_ | €.Therm. |[# hrs at 15C 4 hrs-at 150! 4 zrs at 1.I% % hos 2
-3 hrs at é ) % .
150° op 4 !
hrs at 135° ¢ X
4’ ITank # 3 Tank # 3 Tank £ / Tank 53
Oven ;/4 &y Oven # ¢ Oven ¥/ | Oven # 4 Oven £7
Date §//3 Date §//773 iDate §//Sr73 ! Date §7/y?3 |Dazeffilis
out 5,/ 3/m, Outsizsne (0ut g 4y IOM i Qut Alypre - OUTSIutm
Send to WT Passed-Dry Out Open Epoxy 8 Hr Notes Pain
3 hrs. at 150° at -150°
‘9/%7\3 or 4 hrs. at 135° a5
; ; 22440-27,, Mw
Oven k‘f/ 724773 2592 6 > ¥ ; .
ot gfur™ ﬂaﬂ

BU-310-4

Bare-f-atY
T em— ——
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A. C. MOTOR INSPECTION TAG

WESTINGHOUSE FOnNM 30333

%/) W73/ ¢ Lo o/ .

' AbSL

. S. 0 M = QM'nl h/ / )

~ Outline Dwg, ﬁ{j’ 7 'L:~7 4 é‘ Name
Tycbolt tight and correct length
Winding ncat and free from damage.
Inside of frame clean and free from cuttings
Stator bore. ./ oL —

' Rotor bore JGeer 7 (/f «
Bearing Sz Fronty [ LA L ’ : ‘.

Bearing S RearM.LLé;:___

Rotor fan for correct rotation.

s wmeAeE e s
-

Assembly std-________ Opp. std
' Oil or grease pipe fittings ok —
. + Oil rings Oil Level -
1 —-—
. End play e
| Shaft Clearance = ‘ i Lo
‘! Shaft extension per putlineZ.Z 7:2"= 7 = Dl 1T

Shaft run out
Face run out
* Fit run out
| Collector rings eccentricity.
Brushes S
Brushes line up with rings
! Revolving and bearing seal ok. : —)
Insulation test L 024“?‘&"‘7 gooer 72 %
Lubrication ok

. Explosion proof, lcads spaced and scaled

. Does information call for thermoguard. brake adapt-
" er, speed switch, etc

* Remarks:

fleefoed 2 SFOT v = 57 vl ,&.é/-ﬁ e

»

Sl 2 oG
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SHIPPING -

Following items as per information:

Rotation plate
Brake adapter

Are machined parts slushcé? /

[

: Nameplate i~ Nameplate stamping="
. ‘ Frame Covers .
Shaft Ext. Conduit Box
. Conncctors Eye Bolt
Lead Ext. Assembly - )
Keys Nuts and Washers
’ Finish Conn. Plate .-
"Grease pipes and fittings .
- Customer mounting dimensions ™ ’
Docs information call for:
Coupling Shims
Fan Thermometers
Dowel! pins Air shield
Shunts . . Shaft guard

Thermoguard
Exp. proof plate

*Is inside of machine frce from cuttings and forcign matcrial?

. Tested by: .
E 5501 correctly filled out and signed  —
! Remarks:
(e / 7/ .
Inspector. . Date /7 ;,} 27z .

Se s e tmrtomm W ser f i Pt me . 5% rmre -

T A s e mes’




R

T S.0. EFE;ﬁiiﬁﬂéa;bi} “Ser. %K . Size S/
) c . (,-/'7 73/2%6 & : 7
; M72754-755 - ° Flex lead-cut stxingers
.Prebake - °| Hecater [lst Vac. tura 2nd Vac.} turn 3rd Vsc.f:urn bt
| € Therm. |% hrs at 1SC|4 hrs at 150°} & &hrs at 15094 wos a
. 3 hrs at 7 "4 .
I 150° or 4
hrs at 135°
Tank # 3 Tank # 3 { Tank # / Tank £3
Oven ‘ Oven # Oven # 7 i Oven i . Oven £7
Date 97/3 Date f77% |Date /s~ | Date g/  |Datefyf
! € 5230 .Outs-:_-da/i/'! Out G730 V! j dut 2 304m 'Outijf.
Send to WT Passed-Dry Cut Open Epoxy 8 Ex! HNotes Paint

B g e M Gma ¥ e S § NG S SRl e v m 2
. - .
L.

1. BU-S10-A4"

72

3 hrs. at 150°
or 4 hrs. at 135°

Pud'?3

Oven ‘ﬁ /

.....

at -150°
N é
12450-2 Fypfm

2692-6 (3173
. 1

-
"t e m——
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* Hestinghouse has stated in WCAP 7829, the intent of report is to
show environmental qualifications. IEEE-334-71 requires seismic
qualifications. Provide seismic test qualification program.

Response

In response to NRC'Question 14 contained in D. B. Vassallo's letter .
of June 11, 1975, concerning WCAP 7829, Hestinghouse indicated that
the "....report is intended to address only the environmental
qualification of the motors...." The seismic qualification of the: .
fan cooler unit supplied to St. Lucie is attached. The qualification
was performed by analysis as allowed by IEEE-344-1971, Section 3.1
(IEEE 344-1971 is referenced by IEEE 334-1971 in Section 4.3.2)
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SEISMIC ANALYSIS ‘.. = .

REACTOR CONTALIMENT FAN COOLERS
o ST. LUCIE #1
"f . - HUTCHINSON ISLAND, FLA S RN
WESTINGHOUSE NUCLEAR ENERGY SYSTEMS - —ofeees oo
— .7, ORDER NO. SHG-GRF-L7SG4L-BM ~ woom mers —
" (W) STURTEVANT ORDER NO. PHY-2063

- <* ts s me w

DATE: 5-16-74

.+ PREPARED BY

- c?' 47 /1fi/4”-_31,—7f
G. A. da.! Cidllus
. Engineer . -

CHECKED BY:

. . »

%-w\ &Q‘Ou-"‘" ,
B. W. Shaw oL .
' :Engineer .t

I'd

' 777/’ ’
APPROVED: Erivlo—,
. . R. L. Carlson, Manager
. . Industrial & Comm. Prod. )
t . .- Registéred Professional Engr. ~

L%
. Cozm. of Mass.
. » .
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CERTIFICATE OF. COMPLIANCE ) '

. In accordance with WNES ﬁurchase order #546-GXF-175

that the Reactor Containment Fan Cooler System, except Enclosure, :
is designed to conform to the "Seismic Criteria" portions of the - e
applicable specifications and that the calculations presented in the _
g .7 . ' . .. R, L3
- " Seismic Analysis PHY-2063 adequately verify this compliance. } T
" .. " R. LG Carlton . . .
: ; . Registered Professional Enmineer Fwv/e-22 2.
‘Commonwealth of Massachusetts ‘ -
' ‘ RUR
& .' o - °
N <
. A i
. . - . A
. . .
\

641-By, I certify

4 aem *ny e g




PHY-20¢3 SEISHIC WALYSIS OF REACTOR CCI!TAIE.'.’-IENT‘E-! COQLERS

03JECT | 3 oo

The purpose of this analysis is to verify the structural intégrity of
. . ' i
the reactor fan coolers when subjected to seismic loads. '

" HETHOD

The fan motor syétem séring constants and natural frequencies vere

calculated (see Table 1). Al1 frequencies except fan rotor are.above

the rigid range (33 cps). The rotor (24.6 cps) is close to rigid range

and its second naiural ?requency (153.5 cps) is very high. Therefore.

Jts respénse in characteristics is one made dominant. From the

acceleration spectra curves for period .041 sec it is seen that the'rotor
assembly has the sa&e frequency as in the rigid zone. vBecause'all frequencies
are in the region of zero amplification the fan motor %ystem was analyzed
using seismic"equiva1ent static ioads. The coi]s'and coil banks are

also rigid and were ana]yzéd as such.

_The seismic load levels.were established using the defined seismic criteria
for. Hutchinson Island. The following DBE acce]e?htion values were used:
Vertical Seismic Horizontal Seismic
Elev. 44’ ’ " Elev. 60'
0.8 g ) 1.2 g _ 1.2 g
_The-vertical'and horizonté] seismic loads were applied simultaneously
in the worst possible manner. In addition the coils were subjected to a

differential pressure of 2 psi to representfthe blowdown transient pressure

difference,

¢







.
. . .
.
.
. .
.

Stresses and deflections were calculated using elasticire]ations for
the worst combination of operating loads, horizontal s%ismic (DBE),
vertical seismic (DBE), and accident pressure (coils and coil banks).

Limit values used were in; accordance with the e]astic provisions in
the AISC-69 and ASHE Sec. VIII Pressure Vessels Spec1f1cat1ons (1atter

primarily for c011 tube and fin mater1a1)

RESULTS. ’

The calculated and limit behavior along with factér of safety va]ues.‘
for different modes of Tailure are éiven in Table 2. ﬁBE séismic Toads
were used for calculated values in Téb]e 2. Since the elastic i%mits,
- associates with an OBE event, were not exceeded whgn DBE seismic;?evéls

. wWere used is not necessary to perform an OBE seismic analysis. °

CONCLUSIONS _

Based upon the seismic analysis the fan system, coo}iqg coils and coil
baﬁks can more than sﬁgbort the maximum earthquake (DBE) loads in
combination with operating and accident loads called for in the
specifications. Thg above will remain e1astic:under spgcified maximum

loads. The design, therefore, is adequate.

The enclosure seismic analysis was prepared by Shaffer Engineering and

is given in a separate report.

8




TABLE 1 - - ] NATURAL FREQUERCILES

$'w
. s g o1
L] P ]
. CotL N G 2
ITEM DESCRIPTION . . FREQUENCY (CPS) . BEHAVIOR é ::
. . » . . -:.‘ .:.—"-.;
! A' ‘ . . g 2}
. 1. Bearing Base. . : Horjzontal 106 . . Rigid z
2, Bearing Base ' . Vertlical _ 426 . : Rigid . 5
. 3. - Motor Basec nnd'ﬁotor Coil Horizontal  86.09 ' ' Rigid
‘ X ). . o .
4, Hlotor Base with Motor & Coil Horizentel | 67.80 . - . - Rigid
5., Rotor Assy on Brg Base & Bearings - lst : 24,6 _ o Near Rigid Regipn
.60 Rotor Assy on Brg Base & Bearings 2nd . 153.5% .. Ripid
7. lHlotor Shaft on Motor Brgi Brackets . ) 54.65 . - v - ~ Ripid

*Approximate -~ Cantilever Beam Ref.

Den Hartog, Mechanical Vibrations 4th Ed.

- P..432, McCGraw-11111 Book Co.

v . ~ -

i
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TABLE 2 = SLISMIC AMALYSIS OF SFACTOR CONTALIMENT FAN CODLER

JITLM |  POSTULATED FAILURE MODE DESCRIPTION JuniTs
]
- I R N
-1 ) D(.:Elcct:.!.on §°f fan whecl: & housing to cause rubbiny: in.
2, Wheel - Shéft Attachm;nt 1b.
"3. Max fan shqft!strcss - comb£néd psi
4, " Motor coil!hold‘down\bolts (shear) psi
5. Motor céilisuppbrc stress psi
6. Motor - Ho%or Base Bolts (tension=2 bolts) | psi
) 7.‘ Motor -'Hoéor.basc bolts (shear-4 bolts) psi
8 " Motor base%— Sub tase bglts (tension-10 hqlh;) psi
: é. lotor basc;~ Sub base bolt; (shear-20holts) psd
10. Benring!boicé fxd brg ‘(shear), péi
11. Bcnringébofts fxd brg (tension) psi’
12.. #enring bo%ta fltg brg. (shear) . psi
13. .| HMotor coil tube Stress _; 1 : ‘psi ‘
14, Motor coil end frame ;trcss péi
15, "Motor coil nozzic stress . psl
16. Motor rotor deflection (ai£ hap) ‘ : in.
17. Motor shaft streas combincd' ' psi

| CALCULATED

LIMIT MARGIN OF
BERAYIOR BEIAVIOUR STRENGTi*
.0239 .125 5.23
1755. 2600 1,48
5844 24,800 4,28
5865 10000 1.70
1534 22000 14.30
2785 20000 7.18
2228 10000 4,49
2148 20000 9.31
1.300 10000 7.69

868 10000 . |11.51

736 20000 27.16

1152 10000 8.67
3001 6000 ‘| 2,00 _ .
230 22000 96.0

1029 6000 . .| 5.83
00745 .0395 5.30

443 22000 4,95

.NC‘VBOd&OD DILOUN] 23SNOFIONILGERM

Page 5 of 7
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’ ‘ ! TABLE .2 ~ SEISUIC ANALYSIS OF RSACTyR COMTATHHENT FAN COOLER PAGE THO . ]
.‘- [ [ ) . ) .T | ”
* ITEM ‘POSTULATED FAILURE MODE DESCRIPTION UNITS | CALCULATED | LIMIT FACTOR
\ . . — : BEHAVIOUR BEHAVIOUR o¥
i i i y SAFLLY
1. .

' | ) b -

18. Motor shaft;stress shear psi 4236 14500 3.42

19. Motor Bearings fxd brg By, Hr 188000 ## - -
.| 20. Motor Bearings fltg brg Byg.  } e | [293000 %* - -
. T
U} 21, Fan Bearings fxd & fltg B,, Hr . ]200,000+%% | — -

- (See FMC reglstered brg anal. 73618) '
. i ) .

22, * | Coupling ‘! BUP 154 405 2.63

23. *|.cotl Bank cd1l tube end {shear) psi  [51.6 3406 65.97

24, Coil Bank coil tube stress - psi  [3899 5900 )..51
! 25, . Céfll Bank co:il fin stress (vcrt‘.-—J:oad) ) psi 97 .4 1345 13.8

) 26. Coi'l Bank coil top & bottam plt stress . psi - |1353 13200 9,75

l 27. | Coil Bank cdil fin stress @ fin suppt psi - |598 1952 3.26— |
3 28, F:l:n Support :Bolts @ center (Shear) psi 6906 10000 )45
"1 29, * | Fin Support Bolts @ center (Shear) psi 14577 10000 2.18
* 130, Coil Top & Béttorﬁ end bolts (Shear) 'psiﬁ' 1433 . 10000 6.98

31. " Coil Header Nozzle Stress . psi 419 5900 14.05

32, Coil - Coil Bank Frame Dolts (Shear) ‘ psl  |1298 10000 7.7

* i
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TABLE 2 - SEISMIC ANALYSIS OF REACTOR COJTAINHENT FAN COOLER-Pape Three

—r

_ **% Seismic Effect has No Effect on BRG Life ‘.

L4

N . - . RATIO OF - — ;-
ot | oo paans o e
_ o J_ BEHAVIOR
33. Cotl Trough - Coil Bank Frame Bolts (Shear) psi 6637 " 10000 1.50 )
34. " | Coil Bank Frame -~ Top BolFs'(Shcnr) psi SS&é 10000 1.71
335. Coil Bank Frame - Rottom holtsg(Tcnsion) psi 10386 20000 1.93
36, Coil: Bank - Enclosu:; Attachmcn? (Tcnsinp) psi‘ {6443 . 20000 23.10
37. Coil Bnné.- Enclésure Attachment (shenr) : psi 1326 10000 7.53
58. Coil Bank Base - Enclosure Attachmcnt(ﬁhcnr).- psi 576 10000 12.87
39. Coil Bank Base - Enclosure Attachment (tension) ps{ 1054 ° 20000 18.97 _
40. Hotér Base Piping Brace psi 4838 22000 4.55
41, Fan llousing Ass'; Piﬁing Brace psi 726 22000 . 30.29
42. | Bearing Base Piping Brace T pai 611 22000 - -|36.01
- 43, RCFC Roof Ass'y Piping Brace psi 3900 22000 .5.66
44, | RCFC Manifold Pipe St:xpport: ) psi 4892 22000 4.50
45, - | RCFC Manifold “U" Ciamp Stress (éhcar) . psi l1770 10000 —;:g;““"
46. | RCFC Manifold Lower Pipe Support > psi - |16764 22000 1.31
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3. A letter from J. Irons of June 14, 1976, states that the table
"Typical Motor Design Parameters Compared to Test Machine" shows an
insulation peak temperature of 105.8°C for worst case DBA conditions.
Heat which must be removed from PSL-1 fan cooler motor windings is
1) added heat from outside DBA ‘conditions 2) added heat generated
internal to winding due to fan cooler load. The motor in WCAP 7829
demonstrates only that the heat from outside DBA conditions plus the
heat resulting from current of 26.1 Amps can be removed by the heat
exchanger. Provide results of heat exchanger analysis to demonstrate
the PSL-1 motor insulation temperature W.71 remain within 105.8°C for
worst case DBA conditions plus full load current of 200 amperes.

<

Response ) ,

Due to the number of variables for each plant (i.e. cooling water
temperatures, containment temperatures, motor losses, etc.) the heat
exchanger must be specifically sized for its particular application.

This is accomplished by use of a computer code developed for this purpose.

Copies of the computer print out for the heat exchangers used in the

St. Lucie motors are listed as Item 1 thru 6. Items 1 and 2 are

for normal operation, 3 and 4 for DBE operation and 5 and 6 for post

DBE operation. .
" Additionally, Figures 1, 2, and 3 show the air flow pattern through

the motor and heat exchanger indicating the heat exchanger inlet and

exhaust temperatures for normal (Figure 1), DBE (Figure 2), and Post

DBE (Figure 3) operation. :

Performance of the heat exchanger is predicted by a computer program.
It has been verified by standard ARI coil certification tests. Heat
and mass transfer occuring on the surface of base enclosure and motor
are based on standard correlation for free convection heat transfer
and "COLBURN ANALOGY"  between heat and mass transfer. Heat transfer
of the interior of base enclosure is based on the standard "COLBURN
RELATIONSHIP" for turbulent forced convection in an enclosed space.

" Heat transfer between the outside of the motor frame and air passing
through the motor is based on a computer program developed to predict
the heat transfer performance for electric motors of this type. The

| attached print outs are computer out put for normal and POST LOCA

operation of heat exchanger for PSL-1. It should be noted that the
heat exchanger is suitable for the worst environment of DBA condition,
(Items 3 and 4), which includes the maximum heat losses of the motor
associated with its increased horsepower requirements during DBA operation.
Under normal and POST DBA operation, performance of the heat exchanger
greatly exceeds the heat removal requigements.
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- .Figure 1 - Air Flow Temperature Dlstr1but1on Schemat1c
Normal Operation '
_____(Temperature in °C).
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Figure 2 - Air Flow Temperatufe Distribution Schematic
Design Basis Event Operation
(Temperature in °C)
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1238249 * OCTOBER 31, 1973

e . .HEAT.EXCHANGER_DESIGN_PROGRAM

Te Je erén $01~-2Y29 EXT 7306

. oprxnxthc FlN BLOCK ONMLY

.
ve A - ar o — e = san

STURTEVANi wAren CIRCUITING

(O

1.00 VE%OC!TY #ATER CIRCUITING

NEW FIN PATTERN ALL COPPER

’ MOTOR COOLING SYSTEM PARAMETERS

___._L__.HOTOR.DlAHETEK_JixﬂQLNChES_LEHQIu.ﬂl;ﬂﬂlﬂﬂﬁzs_l_SAAnn_LHfHFq
: 8 24+U0 INCHES € 6Ue?5 INCHES O 53400 INCHES E 30.00 fNCHES

(EN . LOSSES 5.50 KILOWATTS
. . CONTAINMENT.
: ) TEHPEKATURE 120,00 0EG F PRESSURE 14,700 PSIA ]
e PARTIAL PRESSVRES_AIR__13.008_ESLA NWATER VAPOR 1,492 ESIA
] »

DENSITIES ALR 0.06057 \AM/CY FT WATER VAPOR 0,00492 1 HH/CU FT

N MOTOR CASE
—TEMPERATURE_11).830EG_E _SURFACE_AREA__31.42 SQ_FX

1
2.

- PARTIAL PRESSURES AIR 13.277PSIA WATER VAPOR 1e423PSIA

e _DENSITIES AIR_0.06249 LBH/CU_ET_WATER VABOR 0.00419 {8M/CU_ET '
. . CONVECTIONCOEFFICIENT 0,255 BTU/HR=5Q FT=DEGF QCONV 49.98TU/HR .
- HASS _TRANSPORT _COFEFICIENT AB.0351 FI/HR __QMASS 1004, 8TULHE :
COHOENSATION RATE 0.98 LBM/HR .
INS10E CONVECTION COEFFICIENT 4.0000 8TU/HR-SO FT-DEG F . . : |
e e BASE_ENCLOSURE _. |
. TEMPERATURE 118.91 DEG F SURFACE AREA 78,75 SQ FT . . i . .
— PARTIAL_PRESSURES AR 13,068 £SI1A WATLERVAEOQR 1,642 PSIA ¥ ]
. DENSITIES AIR 0.06092 LBM/CU FT WATEK VAPOR 0.00480° LBM/CU FT >
- CONVECTION CQEEFLCIENT. 021513 _BIU/HR=SQ _FI=0EG £ _QCONY 1.0 BYUZHR M '

HMASS TRANSPORT COEFFICIENT 22.0249 FT/HR QHASS 248.8BTU/HR
e e e o s hre e merereeeeCONDENS AT LON_RATE 0:24_ LBMZHR

lNSlDE CONVECTJONCOEFFICIENT 0.2057 BTu/HR~-SQ FT~DEG F

. EXIT TEMPERATURE 103.10 DEG F
: COIL_DESIGN _PARAHETERS

-

Fo " 5.50 FINS/INCH TF= 0,0050 INCHES DB=s 0+4250 IHCHES DTO« 0.6
OT= V5491 INCHES TTx 0,0490 INCHLS BI2 15000 INCHES Bl 1.23

437 INCHES
Y0 _INCHES

- hx JU.00 INCHES Hz 24,00 INCHES 4 ROWS VCF= 6%+43 FPH VW=

44303 FPS

——————e = —— .

AIR AND HATER INULET AMO EXIT CONDITIONS
v IAl=_150.24 OEG.F__PALR= 14,200 P£SL wAlRx_1.491080.+03 LB/HR (

A1 286 SCEMY

fvd

- Ari WS Smmetm mesais TItmimtee s e eamm—

.
- .
)

- - - -

B e e et g s e pn Sty S WS

- e 4 B W SN GG Aemt e e RS b e S S
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— v o pa—  $2Sre e e

Tat» 100.00 0EG F WhATER= 2.5110.404 LB/HR ( 50482 GPH)

-~

mee. TAE®™ U235 0KG. .F_JWEs_ 100466 _0NEG F OALRR 1aASAS, 404 ATU/HR
QRATLK® 1.6582,+04 BTU/HR QHTF» 1.4584,+04 BTU/HR RHOA= 0.06991 LB/CU FT

rmemam o s a . - e — e
)

AIR SIDE PRESSURE OROP . : -

ARFx (6932 ARTx D+560 PDAm 0.011 [NCHES OF WATER PORa10.000 INCHES OF WATER
\ .

A . —————— S —iO N NS
.

. WATER _S10F PRESSURE_OROP

WATER TEMPERATURE 100 DEG_F

e - HRE® 30238, 0048 POWN_1275,200_F£51

......... e e HEAI_TRANSEER_PARAMELERS

AlLl»___.23,00_SQ. ET__AlOs 24422 S0 _FY__ACOL®™ 28, 7A.S0 FT

AFIN® 384485 SQ FT  AAlK= 390.81 SQ FT
o H1®_ 110656 HIUZNR=SQ _EI=DEG F F 1= 0.00050 HR=S0_FI=-0E£G F/ATU

KT=s 215.0U 8TU/HR-FT=-DEG F HCu 1500.09 BTU/HR=-SC FT-DEG F
—XKF=x . £15. DO-ETUAH&-FJ:DLG.F —HAZe 3o LA BIULHR SO FIaDEGE

- Ux 2.74 BTU/HR=50 FT-DEG F
E K253 55 BIULHRAOU-RI—RACE~DEG-HED~ROX -

HA AUGHENTED BY  5.00 PERCENT ETAF= 0967

THERHAL IMPEDANCES BASED ON TOTAL AIR SIDE AREA” . .
Qx{AAIRLRTOL1aLBTD

.n

TURF S1DE_CONVFCTION DN.018SA HR=SQ £Y-DEG EZ8IU 1.99 PERCENT

“romememmeees= TUBE S 1DE_FOULING. 0. 00842 _HR=SQ EI=DEG ELBTM_ 2,33 PFRCENT

e __TUBE HMETAL..CONDUCIION_0.00022 HR=SW _ET=DEG FLUIU 0.08 _PERCENT

CONTACL IMPEDANCE 0. ONQAA MR=SO _EY-NEG £ LyYll 2,45 _PERCENT

.t e COLLAK ..C ONOUCTION __  0.00004_HR=SQ_FT=0€G F/8TW.. 0.0 PERCEN.

. AlIR SIOE“COHVECTlQN___QLJALAZ_hR“SQ_EI-DEﬁ.EL&IH.__&Q&i&.ELBLLNT

~ ANO FIN EFFICIENCY .
JOlIAL N A48 HR=SNH FI-NEG. E28BTU

SPOILER HEIGHY 0.0000 INCHES

et me mesm memsarm e :CORRUGAT L ONS -.PER—P.L T CH.—3 ‘ v v+ e m oo e
- HA AUGHENTED BY 0.00 PERCENT ] T .
POA_AUGHENTED.8Y 1S« 2S_PERCENT.
.. GRATZ NUMBER 0.00 - L ..
e mreee et e COSY _PARAHEIERS ——— e
v, : __COSYAL 0394 S/LB COSTCU 0,651 S/LA : N )

-

W dmy mmemmawm A IE PG FEBEF  me SMMmmn M s v
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HIAT EXCHANGER DESISN PRQSRAYM

Yo J. FAGAN 501-2Y29 EXY 7306

OPTINIZING FIN BLOCK ONLY

o .- A £ 4 Pl
STURTEVANT WATER CIRCUITING

s 1.00 VELOCITY WATER CIRCUTTING

>, - \

‘NEW FIN PATTERN ALLCOPPER

———s e Arem b m @wme -

" . ™" HOTORTCOOLING SYSTEH PR ETERS
MOTOR DIAMETER 34.00INCHES LENGTH 41/00INCHES A 55.00 NCHES

T BT24.00 INCHES € 60.75 INCHES -0’ 53'UU'INCHES-E—3U—UU‘ HCHES

L0SSES 10. 567 RYLOWAYTR +
J CONTAXNMENT .

TCMPERATURE 264700 CEG F PRESSURE™ 537007 PSIK - :
PARTIAL PR"SSUQES AIR 15/ﬁou PSYA WATSR VAPOR 3I2+€396 PSIA Lo

- v ————— A s mresam  smea as

i
CENSITIES AIR C.0589" LBM/CU FT WATER VAPOR 0.038035 LBH/CU FT

HOTOR CASE -
TEMPERATURE 257. OSDEG F SURFACE AREA ’1.84/20 FT

PARTTAL PRISSURECS “AIR™20.00NuPSTAWATERTVAPIR™ 33°635PSTA
DINSITICS AIR C.07533 LBM/CU FT RATER VAPOR 0.G3035 LBM/CU FT

COhV'“T'“hCOVF‘ICIENT"I 0124 BTU/HR=SG™ FT=DEGF 2CONV 223 98TU7HR
PASS TRANSPFGRT COEFFICIENT 26.2574 FT/HR GMASS 22120.5 BTU/HR

COYDENSATION RATE  23.50 LUl7HR

=== YNSICE CONVECTICN CCEFFYCIENT 6.0000 BTU/HR-SQ™FY=DEGTF
BASE ENCLOSURE

TEMPERATURE 26271 DEG F™"SURFACE™AREX 178775°SU FT
: PARTIAL PRISSUIES AIR 16.613 PSTA WATERVAPOR 37.087 PSIA

DERSITINS ATR™0706207 LSH—CU_FT_WKTE'R—V'KP'OR U.GEBSS CEH7CU FT
CONVECTION COIFFICIENT N.5393 BTU/HR-SQ FT-DEG F QCORV 59.8 BTU/HR

MASS TRANSPORY COEFFICIENT 1511224 "FT/HR™ONMASS™ 6679:3IBTU/HR
CONDEZNSATION RATE 7.13 LB®/HR

INSIDE "CONVECTIONCOLFFICYERT —OT5713 BTU/HR=SG FI~DECF

= EXYTV TERPERATURE I15.73 DEGTF
CJIL DESTIGH PARAMETERS

=—"8,50° FINS/INCH TF=" 036030 INCHESTDB=T0% G”SnxﬁfCH’S‘DTD”UZGW37_INCH°§
. OTI= 0.5451 INCHES TT= 0.0490 INCHES PT= 1.5000 TNCHES PL= 1.23%0 INCHES
—_¥=""30.00 IVCR,S H=" 2%.00 INCHES™™ =Y ROWS-VCF=—"73:23 FPM VW= 4.303°FPS™~— ——"

- A e e F G ER W S —— — " ———

AIR A0 WAICR TIRTET AND €XIT CORTITICHS

o .

TAI- 102.37 DCG F PAIQ‘ 53 700 PSI WAIR=- 5.1388++03 LO/HR ( 1141.96 SCFH)

b rem e s e m——— e W BS  G E AT W MR Wiew N SRR S PG ks EE -

e remiEe A% mmase & WEs iRASIE AWM u GSmsn s e weAF. SMere @ nw e —




. ITEW 4

- ] N i EmEm mam - mmseds M uimsws 4 & emrc wEm  me .. . ra e ey - - PR
- N i
Ti =7100:00 DEQ FrUNAYERS Zo5 IO+ 04 LE7AR U 50.82 GPEY 7 N
:n 110.29 9C6 F THES 102.59 DES. F QAIRT 6.4376¢¢04 BIU/HR . . T
TSI QWATERS 6450469404 BTU/ZHR CHIFS 6:5052 s+04 BTU/HE RHOAZ 0. 24377 LE7CUTFL™ - e mmemeems e e
P "0 " TATR' SIDE PRESSURE OROP ) RS e
TRRF2T00e32 ARTY 00560 POAZT0L0ED INCHES > OF WATER FORS fZ10.000 SNCAES OF WATCR A
S AR R D : —
e ! ___WATER SIDC_PRESSURE DROP , )
_* 3 WATER TEMPERATURE 101 DEG F )
| NRES 3.236.404 {PDNZ 1.775:00 PSY -
Y _3 HEAT TRANSFER PARAHETERS . )
-" ATIZ  23.00 S6 FT__ATOS _ 26.97 S0 FT ACOL= _ 25.76 Sa FT ) - .
T, . " AFIN' 36L.857SQ FT T AAIRS T 3§n I ST FY =
St ' Iz 1165.56 ETUZHR-SO FT-UEG F FI= 0.00050 HR-S4 FT-DCG F/BTU . .
'S zxs.oo BTU/HR-FT-DES F ~=" "HCZ"1500.00 BTUZRASS FT=DEGF " it bl e
“ . KFT 215.00 BTU/HR-FT~DEG F . WHAS  7.888 RTU/HR=-SG FT-DEG F
oo Uz  5.84 BTU7HR-SQ FT=DEG F - R Sty
. K= 115.01 BTU/HS-SQ FT FACE-DEC KED-RCW N .
JTTTTTTTTTITTTHA CAUSHENTED: 8Y TT0L007 PERCERT TETAFE 07922 :
TeT"7"~ T'"™" " THERRAL THPEDANCES BASED ON"TOTAL ATR™ SIDETAREA - - -
. (0T (AAIR/RTOT) $LHTO
’ TUSE SIOE COMVECTION 0.N1456 HR-SQ FT-DEG F/BTY 8.57 PERCERT . . .
N Tuez SIDE FOULING ___ 0.00843 MR-SQ FT-DEG F/BTU __ 5.00 PERCENT ' ”
R -1 METAL CONSUCTION 0.0G02S HR-SG FT-DEG F/8TU  0.17 PERCENT . )
- _CONTACT IHPEDANCE _0.N0366_HR-SQ FT-DEG F/8TU 5.69 PERGENT
. ____COLLAR CCNDUCTION . 0.00008 HR-SO FT-DEG F/BTY 0,03 PERCENT \ T
; - O S
AIR SIOS CONVECTION _ 0.13677 WR-50 FT-0SG F/BTU 80,54 PERCENT i :
——==="" AND FIN EFFZCIENCY ~— 777 rvos — s Mt R
Yo AL . _0. 1_5931 HR-S_FT-DEG F/3TU ]
— : _— —— .i‘ e e e
—————= Tt T SpOILER HEISHT T 0.042S5TINTHES - - B
CORRUGATIONS PER PITCH 3 i o ‘ .
T e HA AUGMENTED Y ™" 17.717PERCENT - Sm o R e e
PDA AUSHENTED EY _ 45.75 PERCENT <
"GRATZ NUMEER [2795 )
i . [ —— S AR P
~ S _____chsr PARAMETERS ) - i .
394 $/L8_ COSTCY D0.651 3/L8 )

°9F‘f“-?....

o pa et m - ————
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m= e mimiaemens HEAT- EXCHANGER DESIGN PROGRAM—— —emereme -
T. J. FAGAN 501-2Y29 EXT 7306 - T,

oprzr:zzns FIN BLOCK ONLY

“© csmsssimeamen o o ncoms = w o vm aa oewe

STURTEVANT HAT"Q CIRCUITING

—— — " E—_— : f = = & Ee W WR Ava B 2 s 4w mee—-

1.00 VELOC’TY WATER CIRCUITING =

.

1

s -

R SRy SpPQ N
NEX FIN PATYERN ALL COPPER

LA et S A M B M MM M A Gee Gvmm e WA EE - @ em— cou -

. : MOTOR COOLINC SYSTEM PARAMETERS . )
creim e MOTOR DIAHETER 34.00INCHES LENGTH H1.00INCHES_A.56.00. _INCHES
8 24,00 INCHES C 650.75 INCHES D 53.00 INCHES E 30.00 INCHES
LOSSES 6.70 KILOWATTS . .
m e ememrermam s e e et —— CONTAINMENT. ...~ S ——
- TES PCRATURE 240,00 DEG F PRESSURE 40.700 PSIA . . . .
- --e——-PARTIAL PRESSURES AIR . 15.731 PSYA.NWATER. VAPOR.. 24.969.PSIA - . ; . - FP -

CENSITICS-AIR-0.06063.LBYACUFT . WATER_VAROR.0.06119.L8M/CU FY : : - : : ——
d . _MOTOR CASE ) o ' ‘
o _YSHPCRATURE 231.89DEG F. SURFACE AREA. 31.62 SQ.FT.._ ... ] : : : : : Cim e

PARTIAL PRESSURES AIR 19.175PSTA WATER VAPOR 21.525PSIA v e
el CENSTTIZS. AIR 0.0748% LBM/CU FT WATER.VAPOR. 0.05327.LB4/CU..FI e e en e v e sanm mrame e memnie eh
CCHV'CT;OhCCEFFICIENT 0.5369 BTU/HR-SO FT-DEGF OCONV 240.1BTU/HR . . } -
MASS..TRANSPORT-COCAFICIENT.32.1705-FT/HR-—~GHASS ~..18047..4..8TULHR . i m

coucznsnr'ou RATE 18.84 LEBNMN/HR . T )

-

v
“

o Gem——— 2 e mai e D N e rewamee

: INSIDE-CONVECTION COSFFICIENT 6.0000 BTU/HR-SO FT—O0EG F : : : -
s mameem e« BASE LNCLOSURE e i wmtmes 4 ra e smemma i e+ vomae o ..
) TEMPERATURE 238,69 O5G F SURFACE AREA 78.75 S0 FT ; T :
PARTZAL-PRESSURES AIR - 1€.316.PSTA.MATERVAPOR.. 24,384, FSIA ) - wme maes mames e et e et
b TTIZS AIR D.06306 LBM/CU FT WATER VAPOR 0.05985 L3M/CU FT ~ . T .
—— -.ccuvccrzex COEFFICIENY 0.5250 BTU/HR-SO FT~DEG F QCONV . 54.1 .BTU/HR. _.. e e e e .. A R

MASS TRANSPORT COEFFICIENT 1723351 FT/HR 9JMASS  45S53.1BTU/HR e . Lo LT e
e A COMSENSATION RATE 4.78 LBM/MR - ... - e . . -

INSIDE CONVECTIONCOCFFICIENT 0.4589 8TU/HR-S2 FY-DEG F , : ) .
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From data given in table "Typical Motor Design Parametérs Compared to
Test Machine" explain apparent discrepancy of inlet air temperature
to insulation (°F) under item 5 for the test machine, and the inlet
air (°C) under item #1, motor parameters (e.g., 100°F # 76°C).

In addition please justify variation between motor parameters:

inlet air °C

‘rise of insulation °C
total temperature
horsepower

full load amperes
starting torque

Response

During normal plant operation the heat exchanger output to the fan
cooler motor unit is in the order of 100°F (~38°C). -However, the

test plan for the motor called for producing realistic total temperature
rise (inlet air + insulation rise) by varying inlet air temperature

to the motor and/or varying motor loading. Since the test machine had

a fixed blading (loading) configuration inlet air temperature to the
motor insulation was increased. This was performed by circulating
heated water through the heat exchanger. For example, in a test under
normal room conditions the fan load raised the winding temperature only
16°C; consequently, the heat exchanger water temperature was increased
until the heat exchanger output (motor intake) was 76°C giving a total
temperature rise of 92°C, i.e. inlet air (76°C) plus loading (16°C).

As previously mentioned in normal applications the heat exchanger output
(air inlet to the motor) is of the order of 100°F (~ 38°C). This allows
for a motor temperature (winding) rise on the order of 60°C during
normal operation (Class A application of Class F insulation).

The variation in motor parameters as shown in the previously submitted
Table, "Typical Motor Design Parameters Compared to Test Machine"

result from the individual motor design application requirements.

However, as indicated in response to Question 1 above, specific conditions,
requirements which the motor design must provide in order to have

WCAP 7829 appiicability have been included in the fan cooler motors
supplied to St. Lucie. More specifically the motor thermal design for

the individual application is first established then the electrical
characteristics follow.

Motor desigﬁ requirés calculation of 5 separate losses which account for
internal rise of the motor and a steady heat loss which must be removed.
This total kilowatt loss taken together with the shaft driven fan P-V

curve ‘and ¢ooling ‘water temperature permit the heat exchanger designer
to arrive at an air outlet (motor inlet) temperature. The motor internal
rise plus the inlet air gives the total temperature at any horsepower.

Current, efficiency, power factor and other electrical characteristics
can be calculated and verified as soon as.windings have been selected to
meet specified horsepower, rise and torque values.
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