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FERAFABEMME ARSI E
B RRE LA aﬂ:ﬁ'ﬁ-é}é]& Black & Veatch ﬁ%ﬁ/ﬁ?ﬁ? 6 38 EQDP Packages
R ALELLIS & WATTS T# Class 1E Btz # i BB R R
A¥ 24 4w4 BROE
BT XM/ WA/ TS
B AR 2/ R/ B A/ AR/ T 15
W%/ 6T/ AR R/ BT A8 /24902401 Ext. 2059
w1 ARC? a3 R0 X TH5 R
HEMM 9T EI2AZAEIEIZAI A  HERE A
BEBM 08451 A 16 8
%R/ B
B s 8] EQDPF Class 1E Motor

NEHKE: (=BEZFFE)

-~ O ERE-BEEESAMORGEHLETRIL—ERHE A
BREEXHAREN HARABLSHBRESO XS LT ELETR
ERAARPGELEGF LTAREGTIEF XS - BAWTLER
FE N3 A 6R EQDP Package k& £ > A fvik sk 6 35
EQDP Package F A XX R EEHREF » KA s H AT E L
) & Black & Veatch #f B /H % MR X AR KL O6FELER
EQDP Package # & -

= ~ % B ELLIS & WATTS ARAFIF EH 2R 2 WA (HVAC) » KRR
AL ELLIS & WATTS 7424 Class IE &2 M RGBT BARA o

AXTFHERE S BML TN (http : //report. gsn. gov. tw)
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B B HZARE e 6
1. A% B8 & Black & Veatch #4# /43 6 38 EQDP Packages. . 6
2. 4 ELLIS & WATTS B % 7 # £ Class 1E Motors # i R
N T3 T O 6
By BT A oo 7
By BUATPIESBRE e, 8
l. $E# B8 33 /R 44405 EQDP 62, 2623 : Reactor o
Core Isolation Cooling System [E51] Pump and Turbine
B B B 8
2. B B8 338 R 4B 4 414 EQDP 62. 2617 : Standby
Liquid Control System (C41) Pumps # B #:&k =4 & #
R A R s 11
3. AR HELE S EQDP 62. 2635-02 : Residua
Heat Removal System [El1] Vertical Canned-Type ASME
Pumps B3 B A MR ERHEELZERL.......... e 11
4 A RN HGRETHHERABREH A% (SLC) ~ thth#
% % % (RHR 4 HPCF) ~ i R4 47 4 % (RCIC) #2444
BB B R i 11
5. B8t s E4+4 EQDP 64. 1610 : Main Control Room
Panels [HIl]mriz B &£ &................. e 12
6. L& R 3 itk 4 4ty EQDP 64. 0222.1 DCIS
- Essential Controls Equipment 2 K40 HEER.........c..o. 13
7. s Black & Veatch it3% & &4+ ¥ EQDP 62. 2411. 1
Snubber Qualification Package FRIR B EER.. .oooveveiininn.n 13
8. AL ELLIS & WATTS Bk £ it# Class 1E Motor ¥ % R 8k
O, BB e e e e e e e e, 21
BB ORBZOBERI 23
B~ HAMMAAE B2 FRBBEBHRTFR T 23
e~ WO ZEMBEI 24
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W44 B 4%

ELLIS & WATTS B E A 4K..oevrnrerennnn. TR I

M4 — ~ 3 B Korea Hydro & Nuclear Power CO.,Ltd (KHNP)
%84 ELLIS.& WATTS ﬁ\ﬂﬂ&éﬁ{% SRR ZBE ‘
R e, e II
M4 = - Fan Vibration Test Procedure ................ TR LI



F - BoBIRE

1. AL+ £ 8 & Black & Veatch #%4# /%13 6 58 EQDP Packages
HETHRSE " HFEREE2EMAREHLETREI -~ REBLSH
BMEXIFREH BERASCEKRBREGUIFALTEAERETRER AN
ARARFPALERFZ LT ARETHEXH - BWNERTELI G
A 6 35 EQDP Packages i K& £ » A ik ¢t 6 3 EQDP Packages
FERAARERXEETRAE > £ ¥ AR EQP Packages RALT R 25 # 4/
HHER A ARAI DIE X £ EQDP Packages # 4 - X EME &
% -

(1) EQDP 62.2623 : Reactor Core Isolation Cooling System [E51] Pump

and Turbine

(2) EQDP 62.2617 : Standby Liquid Control System (C41) Pumps

(3) EQDP 62.2635-02 : Residua Heat Removal System [El1] Vertical

Canned-Type ASME Pumps
(4) EQDP 64.1610 : Main Control Room Panels [H1l]
(5) EQDP 64.0222.1 : DCIS Essential Control - ESF

4

sboh B — 48 EQDP Package B AL Black & Veatch #48 /%38 i8 & A& 4% # it
% % JR EQDP Package #& 4 - X 2#88 % EQDP 62.2411.1 : Snubber
Qualification Package -

2. AL ELLIS & WATTS B % 7 #2 # Class 1E Motors ¥ i& R #8 3 BR KR
BREEITFIATPHFRARBARARBEREAM DR _RMRE S

B BEMTE uARL% 5% (Class IE Motor )#7 3k 2 2 & % 1 (Non~1E Motor )
BALE 236 - EPREAFMEHEBMHE (Safety-related HVAC) z Class 1E
EHEXO6E&BEARELLIS & WATTS Mt > AR O &R 4F MEMiLE
(Safety-related HVAC) z Class 1E %i& %% (Submerged) £5KF ' &
EHLHRRR SRR ELZEABRASRS - &5 e~ Fk - B
HABRAKAEERTRBHRRARE R KA - #5 Class IE B @47
EBRTABRIABGEBREENRER - AP EAE WA LM Class IE &
RBELET  HRERAMTH L M (Copper bars) SABEBRMDEAR » @
Bl —BRxmE » -7 B 494 (Copper bars) Mg #-F % REAH
F# K a4 (Copper bars) & @iakt - R@BE¥2RE - S TARMMBEH
MR R ELLIS & WATTS st A2 2 A M E ik 2 Class 1E B2 2 F ¥ MT
L RIS 2B KB R%  REFBR AL Class IE Kk » @ BB M
BB R LA M ER#E (Safety-related HVAC) % Class 1E &k
ARZFEH (Warranty) R 40 $ 2 E 4> Bk — - —RMBEKARAK
Mgk M E W (Safety-related HVAC) 2 Class IE B » k& B 8



WM E A kEiakz Class IERE— S ETHENARFR Ttk

88Kz Class IE B @ mEHERA— - MBI MA 2 Class IE Bk

FH A RA DR TFERAELY DN RLSETRAFTENELRATR

B AL ELLIS & WATIS ARt R R A M Z 93k Class 1IE B » LK

#7445 sat (Copper bars) sMABDA S RN S FR A btz REY

# Class IE B 2 M » SRR EEAME ELLIS & VATTS ;622 £ 8

HERWNWME T

(1) ELLIS & WATTS m%’ﬁ‘-ﬁr%”ﬁ'ﬂﬂ”iﬁ'&% (Safety-related HVAC) =
Class IE Bz EAXHK? .

(2) ELLIS & WATTS £ & A4 44 M T #ix# (Safety-related HVAC) =
Class 1E Big 2z 4 M AR F 7 48 M98 X4 /£ A48 T35 85 |

(3) ELLIS & WATTS priit iz &% M £ #8i# (Safety-related HVAC) z
Class IE %k » H#k-7¢ ¥ s (Copper bars) A4TR#E# 42 *
Fe%%¥ Class 1E B 2 Em4FH 7 |

(4) ELLIS & WATTS FriR it &2 A M Z it H (Safety related HVAC) z
Class 1E i » £ 4474 £ 44 (Copper bars) z44% (Trin) #47
BRE? E&E é‘J’f’FﬁﬁH:ﬁ ? R AT Balancmg procedure 1%
&9

(5) ELLIS & WATTS Fﬁiﬁﬁ*‘--ﬁ:%%‘ M E sk (Safety-related HVAC) =
Class 1E % » &£ QA/Inspection program 2 4% B 4a ?

N~ &E l"rﬁi
AN TREEAMMH LB San Jose Z ¥ R/ 3 - Kansas Mz Black &
Veatch L& Ohio # Batavia = Ellis&Watts A% > HEMM A 9741 A 2
HZE97T%1A158k 2 4R #mdEBETRELT

97#1 A28 242 (&3t-£8 San Francisco-San Jose)

97T#1 A38-97T#1A68 x4 &£4E,)34#HE/18 5@ EQP
Packages -

97£1A878 #%#2 ' San Francisco-Kansas City

97T % 1 H 8 B-974 1 8 10 8 T-4k:4F Black & Veatch ﬁ‘FE/#s% 4 Snubber
EQDP Package
97 %1 A 10 B THEBAMN KM B4 : Kansas City- Batavia, Ohio
97+ 1A118-97%1 A 128 x4:ALELLIS & WATTS 7 Class 1E &:i&
Z Y3/ ARk R
974141 El 8RR #%#2 ' Ohio-Los Angeles
97%1A1 E—97 #£1A8158 i&# : Los Angeles-& 3t



A

%~ AT ERIEHE

BN BETIEEE=HEQDP Packages & 3 (1) EQDP 62. 2623 : Reactor
Core Isolation Cooling System [E51] Pump and Turbine (2) EQDP 62, 2635
-02 : Residua Heat Removal System [E11] Vertical Canned-Type ASME Pumps
A (3) EQDP 62. 2617 : Standby Liquid Control System (C41) Pumps - B RCIC
Pumps and Turbines % ##x A4 # » R4 & 2 8) £ 48 # & EQDP Packages #-#7
REFLHEETHRE AL TiaR - KRB AR 4404 EQDP 62. 2623 -
Reactor Core Isolation Cooling System [E51] Pump and Turbine % # % %
EERATRLNBIBBEFNL » 24|t -

1. |3 £ 3) 33 B 45 & 414 EQDP 62. 2623 : Reactor Core Isolation Cooling

System [E51] Pump and Turbine AREFEER ° |

4 sz st ® — 318 Seismic Qualification by Full Scale Testing of Reactor
Core Isolation Cooling Pump Set RiE AR BEEEZ AL > KBRTHBELT !
(1) N PSARxreHN 4 Tk A IEEE-344 T K4% 8 > M BEEFILE
Exploratory tests M4k PSAR 2 #8 % » &< %4k IEEE-344 Z i a2 -

H. Exploratory tests R #:®| 50HZ & /%88 H0HZ-60HZ ;2 A Mode -

(2) k¥ & T 3484 Attachment-1 » Appendix B20. 3. 2 & K 4H 324t
% /> 10 48 Maximum peak stress cycles » #ZA# EQDP #& 4 & 3% i 3%,
HRURGULER - HETHHAHMNRBREERY  AZRES
FEE UAXMNENER—% BAEELTBRM -

(3) WAL Attachment-1 » Appendix B20.3.1 (envelop the
defined floor response spectra for a frequency range from 1.1 to
60HZ) B K2V ELERXE  UEAXHNTENER—B HARESETRM -

(4) RBRAESRA AR ML IE4 4 Punp A8 » @& M4 4 NEL 344/99
BEPHRMMEE RELT LM > URBEHAFIERTRR
A8 Bl A 4o SA AT TR BREE . FIAE B RIRE REB T B flexible
equipment & &A@ ATE N1 547 LA 4 PSAR 32 1EEE-344 R € -

B IRARETAY Pressure Boundary Report of RCIC Pumps and Turbmes
FFREEEER  ABTHERT
(1) Level D#y load 24/ Level D &9 allowable load condition * # k4
TR E 4.7 & » 3+ X818 loading condition B4 A 1% » HIt
EERETEE -
(2) R RMTA flexible equipment » ZAB4TE8 5 47 » LA 4 PSAR
R TEEE-344 # % -



¥ =38 A K % ¥ 4+ % Component Support Report of RCIC Pumps and Turbines
, FrREBERA  KRTHEWLT .

. (1) Level D#y load & ¥/ Level D &5 allowable load condition » # %
CTRNBRAREALTH  HHEEME loadmg condition &% & » &
RERETESE -

(2) A RERUBHTESRA (i&’aﬁﬂ " ¥x8 #ﬁ$ﬂ$bﬁ)iﬂ’é‘%
%) K44 1EEE-344 &% flexible equ1pment BUBh st ER
B RHEMIHERBRE -

¥ g J%JE #E @'ﬁff& Pressure Boundary ReportsSmall Bore Pipe Work of RCIC
‘ Pumps and Turbines AARHEEER » KBRTHERT :
| (1) Level D&y load &4/ Level D 4 allowable load condition @ # %
l &THIKMAEE 4.7 & - 3+ X818 loading condition 4B /144 * &
| REREETES - | | | |
(2) RIRERMBTH flexible equipment » RBATEH 5 5 # » 4454 PSAR
& 1EEE-344 #.% -

¥ R IR A Bt 44t Rotor Analysis of RCIC Pumps and Turbines A% 4 %
L EERL ARTHEWLT !
| (1) Level D# load 2% Level D # allowable load condition  ## -
| & TRRBAEE 4.7 8 » 3+ A58 loading condition 48 114 - &
REFETESLR - |
(2) BR&ERMBETH flexible equipment » SRBF78 /1 545 » BAM 4 PSAR
& IEEE-344 A7 -

¥ IR BB 444 Sinilarity Qualification Report Solenoid Valve of

RCIC Pumps and Turbines AR HEEER * ARTHELT

(1) SH#PSARxps B4 kA4 [EEE-344 — ¥4 % & Exploratory

- tests M4k PSAR 24, % » &/&4k IEEE-344 z s i #7% - B Exploratory

[ tests R #] 50HZ 4 i 93 50HZ-60HZ 2% Mode - -

5 (2) &k & T3 M4 Attachment-1 » Appendix B20. 3. 2%—4‘&@&#
£/ 10 48 Maximum peak stress cycles® #IANMEPRELERZUN
ShEL - HETHYEAMOEKRAR TR BELAKETEL
EXHENER—B BAREDTHEAE -

(3) MBRBF ERAHSELTHIOBE~SSE AL 30 #EaAlR > LA D=k
OBE # | A SSE 498 % » hABMURSELR W THEFERA
BERRETESL -




WEmAREE4t# Qualification Extension Analysis Report for the
Environmental Qualification of the Target Rock Project 987529 Solencid
Operated Glove Valve for RCIC Pumps and Turbines Fift H E E & 5 * A%
THELT !
(1) HIRBHFAH4RR 4 Attachment-1 *Appendlx B20. 3.1 (envelop the
defined floor response spectra for a frequency range from 1.1 to
BOHZ) B R 2 ML RF > UELXHMEANER B HARES TR -

(2) €ERBAHMRB#H EFG LRI RAH 4 ETMIEB20.3.1
BIEERTIELINZIOFAREBAOABZIREBRETEET R
HRHERNERA—R AR ELERAE

(3) 4% Resonance search test in No. 3996 Report /& AR B2 % »
FRIMAEMAR > ARV IAMERARERS 2B (A_RKRLER
H—ATH) HWEEHFEE -

B AN\IE B R #4138 Design Seismic & Operability Report (Target Rock
Report 6476) for RCIC Pumps and Turbines At KL EE &R AR TR B4
T |
(1) HREFASCHBARZIREERETEL UL XHATHRANER—B
HaBELETRe -

(2) 4+ Whether it is rigid body or not » Bt & Kt R4 B UL
RIBAEAHE FRIVE EMRPR HH aﬂiﬁﬁﬁﬁ&ﬁﬁﬁ-zﬁa%( i3
ZARERKE—ATH) HEEMEE -

¥ IR & R 4E €41 ¥ Nuclear Seismic Qualification Test Report for Class
1E Local Control Panel for the Reactor Core Isolation Pumps A73% & %
EXR ' ARBRTHBWT !

(1) SR PSARMLEEEHMN & BikmA 40 R IEEE-344 = 4% % » 3 Exploratory
tests 4K PSAR = #.% » K4e4k IEEE-344 z &34 32 - H Exploratory
tests R# % S0HZ & %% A S0HZ-60HZ 2% Mode -

(2) 4t Peak stress cycle &1k -

) FRBBVOKBREIRLERETEE U %iﬁ'—'ﬁﬁ‘fﬁm BER—E
HMREELTRE -

(4) HRHEMFSLEREDB20.3. 1 (BIFEERBE 1. IHZ) k4 E B &
BHERIKE  BAREETES -

® + 18 B B AE & 414 Nuclear Seismic Qualification Test Report for Pump
Mounted 1E Control and Instrumentation Equipment for Reactor Core
Isolation Pumps it HEEE R » ARTHE T !

(1) #HEPSARE S THRMARAT EPIT a4 "@ﬁﬁﬁﬁﬁﬂéﬁiﬂéﬁ#ﬁiﬁ#
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ok BREREREFEE - /
(2) FREFGHEMBREIRELABETES LA%K##‘H&W&?F o
ﬂ/ﬂﬁ.inn%ﬁ% °

2. 14 B 3] 238 B 46 & 4141 EQDP 62. 2617 ¢ Standby Liquid C'ontrol System
(CA1) Pumps B R ARIZES ASRFABREEER

% # 4 4t 4 EQDP 62. 2617 : Standby Liquid Control System (C41) Pumps
HERAAAEHNARRBEEEZEER  ARTHELT ! -
(1) 4k3Ek IEEE-344-87 Section 7.6.3. 1(1)FR T 2 K3 KRI85 AR F
B 709% (@ RIEXE AR BEAFFRAHFZRME (AERE—) B ARE
A BHZ AT £ TRS>RRS 28 B3y BB ME R R 8 RIRE
7096 {5l do A% & #RIA %R & 4HZ - H TRS>RRS Z ik B4/ iy &K E
2.81Z - A4z BB RER R A 15. THZ » A# BHZ » ¥4k Section
7.6.3.1(10) = M & » 3. 5HZ A E#R4r2 TRS B A# RRS - &k & THE
HWEA -
(2) BagntEo4r 632 LOCA-SRV R R B loading ¥4k » f2n##k& it
REIEAMHIAE > WM AWA -
(3) HHALRLNEEXFRERBRIETEA -

3. B4 B 2 8 ¥ )% sk 4 414} EQDP 62. 2635-02 : Residua Heat Removal System
[El11] Vertical Canned-Type ASME Pumps 2 S A% E MR L E T E R

JB. & ¥ 414 EQDP 62. 2635-02 : Residua Heat Removal System [E1]] Vertical
Canned-Type ASME Pumps 2% B A KA B R LEEFEE L KETH BT
(1) RETREXMBAB N THBE > BERREH - HEHBLRRXENM -
(2) HAHAL BN HEERIR Motor Z Xtk A BREER 4 -

4 RA BN AHBRIESHEH R *FHF&#E% | & & (SLC) ~ #r##8rk % 4 (RIR
4 HPCF) ~ il wFadgedr k4t (RCIC) RUEKGEEEER !

B4t HERMREN s (SLO) ~ xS A % (RHR 4 HPCF) - Mw i3

bkt (RCIC) REKSGFZERL  RBTHEWT *

A. $t#f Storage tank outlet valve/actuator:Report No. P2-86314/15-EQDP,
Rev.2 AHFRNN2LEARKBEFELEARFER ’ﬁ‘ﬁi'}u'Fﬁﬁ;.
A -

(1) 34 B 42 W 3% 5038 % 44 » P2-86314/15-EQDP Section 2. 0 worksheet
F A 36 2 Attachment 1-3 Af8 AR B W IkiZ M -
(2) Actuator B&i&# 4 (IR 088) mék¥ » £ Ha#7#04 (QA-029001-1)

11



HRARAHER Z oM & RARETE (Q4-029001-2) FEAZRRA
HARE AR EAHARARRN B BT H -
(3) Actuator Hix#r 4 (QA-029001-7) AR MRERAMSRAHBER
(4) Actuator RJ##8 4 (QA-029001-7) % » £ ¥ 484 029001-7-1 ~
029001-7-3 ~ 029001-7-5 WML R TH > BHBAEALE -
(5) ARFLMBBHERBESE -
(6) RER i-ﬁ%ﬂ:%ﬂ% BRE TR FAHEHRHEFRRNSR
BER - '
B. 4+ # HPCF EQDP-62. 2635-01 ; RHR EQDP-62. 2635-02 42 #5444 > B 4
CERERMAVPLAa M KM E £ -
C. 4% RCIC EQDP 62. 2623 ¥~ Fﬁ!#ﬁf’-\epﬁ %o RETRRBLREBAIKR
& 3996 -

WL ToRETFREEEAARTHEN LT |
(1) PSAR fms # % IEEE T %4% % RAEGCIREPSAR R Z R TR A & BrF
R2zARE LARLHHEYER - R PSAR Mz 8 2% [FEE T ¥R A%
C RHMB R UAPSARME R E T PSARTMEEHNEEHR -
# # PSAR M Nuclear Island (NI) #f4r& 42223 A K% % > Balance
of Plant (BOP) ¥ty ea e BN A RE B ERLE) A XKL HKE
RETHEL - REPSARAF BE KR AE AR » REHARBTA
BT B % TARMESHY PSAR ZATMEERARW |
(2) REE44+4 34 EQDP Packages 2 B £ & B X B4t Mt B H @ ey R -
MR 2B B AT MR R4®) 50HZ #5385 50HZ-60HZ 44 Mode -
AEBELEATRANREHRS  FXLEES BT H 45
I00HZ » ¥ RN AR FAREERABSERHNABERELTES -
(3) 84 R 28 RF WU 48 M& R R R TR A R ERA Hr R
| ?ﬁ:&ﬁﬁ&iﬁ#ﬁﬁéwﬂfﬁ HEHF o wREH &HE FAIT B £
A3l AAMFENNGRMEAER -

bR RANAWWE TEHY EQDP 64. 1610 : Main Control Room Panels [H11]
FREEER - :

& E 444 K 8) e i EQDP 64. 1610 : Main Control Room Panels [H11]
HeRARE-FRMOFE > ANNEGTERAFTLEHEE > HMT
Qualified life for Reactor Mode Switch % &2k » AEBRFENINE
W3t X EQDP 47 F R 2 3) B &M Ao Qualified l1ife for Reactor Mode
Switch # EQDP #8479 » % & Open item & THE -

12



6. L4 B, 3) 33 & T 4+4F EQDP 64. 0222. 1 DCIS Essential Controls
Equipment R HFEHEE R °

!

ot & B4 R 3) At EQDP 64, 0222. 1 DCIS Essential Controls
Equipment # H 4z 6E LR > ABRTHEL T !

(1)

(2)

(3)

AT e B - H ik H SSE Response Spectra 7 A F &)
Z Peak Acceleration & 9.7g > WmiE48 )& & s &) K42k 2 SSE
Response Spectra A7 7 K- # & 2 Peak Acceleration & 6. 25g > 354
RN HAATER b K £3] 7

¥R 8% % e A ERT348/97 » Rev. B » Appendix Al2 - A13 RMU
Cabinet' SSLC Cabinet-Test cabinet:Video Display Unit:VDUDisplay

. Head and CPU Controller Assembly AT R CRiEA#% Authority g

i M ?

4 & 2> 8 324 Base document # % % 177 & ER7348/97 Rev. B- Append1x
Al » A4 » A7 » Appendix D.1D.2D.4~D. 18 and Appendix F-1 3k &
SSE damping & 5% * OBE damping % 4%z &# X B4 ET4LA -

ARBERFENNZAHNBBECRETEEERZR 4 THAR |4 EER
BRIEGFRELEZR  EO-60RALTARFEZTR ATHENE KA
Fuel Loading 442 » Lk % 1~6 28 EQDP Packages » 4r &2 3) Rk ik £
#KIR EQDP Packages #E E A ML T4A - TR LR Fmip B A NE
RFAMBEERREGEERLALESL RO HREGTRSTHAREEZLR
BRALA  FREPIRE VB E 1 AANREEATHEEELA -

7. 8 Black & Veatch 3t & & 4+3 EQDP 62. 2411. 1 Snubber Qualification
Package iR FE X R ¢

K M #& 1 /213 o< 42 EQDP Packages » & 7% — 3R A EQDP 62, 2411.1 Snubber

Qualification Package @ ® %&3% EQDP Package /& # Black & Veatch 1R
B+ ¥Rk AL % B Kansas M Overland Park &7 B&V 2> 3) #§ 4 /3¢ % st EQDP
Package - RE T4 BV X TR NS (TR~ o &) prigs EQDP
62.2411. 1 Snubber Qualification Package $i & H EE R ARTH BT !

(1)

(2)

#{ﬁiﬁﬁ 24.4.4.13. 4. 8 & A & Snubber £ faulted load &4 T A%k
ARAABKBE 93'C 5% 4 3 HZ & 40HZ 2 B 6 & 63, B&V G

3% 4k faulted load Rl3k4x £ s A EQDP 484 -

& T AR K Lisega &3 1% Sizewell B test report 44 % & » B&V

% B R 4H E Snubbers & 42 # component design > i B /B d%E

R % Lisega i &1 code design requirement @ B skt % Lisega 43 4%

13



# > &% —4 Snubber R+ Rz A HAEF - B&V AR £
Seismic response spectra (seismic dynamic acceleration levels)
& Code design requirement R #47 Piping stress analysis » 48 ifj ;!
W4 OB ALK Lisega 2 Snubber 3t R TR X ECHSARE L
(3) & T PEMA I E Snubber 2 38 54 #5818 4% & Primary
containment B & A 2. 10E+5 Gy & Inside secondary containment
- BB F A 3.00E+5 Gy ' BV EARAFNBHREBRAERR TS

2. 00E+6 GY (B8 B R ﬁ.i&ﬁ.&iﬁﬁﬁli) RBATRIESHEIIBL B
Huit EQDP Package 84/ -

# W EQDP 62.2411.1 Snubber Qualification Package /8 Black & Veatch
#ILIR B » AR Lisega 4R & #7 &4k Snubber 48 B a3 3 45 & EQDP #7404 -
4% Black & Veatch &1 (1/9/2009) ;&R E Lisega it &35 : &%
Lisega Inc. i42 Black & Veatch #3% M E €42 QA AR L LR LK >
Lisega Inc. i Z 98 £ 1 B =AM R4 4% » B K Lisega j& & #7 & 15 £ EQDP
TARRES TR OB E 1 A 31 A AT AR K Black & Veatch & £ 3R%
Black & Veatch $8%Z 98 4% 2 A + &) 4% EQDP 62. 2411.1 Snubber
Qualification Package %7}k \JFI?!’FB.&-'H*"‘ T4A -

8. &t ELLIS & WATTS sk £ 3¢ Class 1E Motor Mt BB WAL A ¢

# B A% wo Bk — 3 Reactor Building 287k (Submerged) Class 1E &if »
B4 THELLIS & WATTS e Rt k5 H#H 4 #4 M R A ELLIS & WATTS
# Black & Veatch & E# 46 & AMMMA » &6 TERE AL ELLIS &
WATTS e i s P i RSB F A2 A KANSAS 2 4 607 Black & Veatch
NE MAB 4 —#AL ELLIS & WATTS 2575 - B & §## ELLIS & WATTS
BhMEE  EREANHEMZAT > AWM ELLIS & WATTS MR Z MM - %
AQAEMBARE - MU - EHWVACARARAASHRLARZHMETES
etk — 88 0 SR AN S ELLIS & WATTS iR % i — ﬁé@ TH - £ 18
M ELLIS & WATTS M E 84 F .
A.ELLIS & WATTS B E Z M8 :
ELLIS & WATTS A& 2% 1952 & » 425 Batav1a Ohio, USA» — R &P 8
KEBEITHESZ HIVAC IR AN E » BB 154 240, 000 square
feet' MM R T RYRBB100 A L R—RB D ARMZ AR £ Class
IE & Non-Class 1E i {h % s ds B % ASME NQA-1/10CFR50 Appendlx B,
QA Program . # 7 T ¥ & » &% B4 L ELLIS & WATTS 420 - B2 §
# 1~150 HP % =T A Y (3Em4E—  ELLIS & WATTS xR 4% ) - R X BRF%
HEAZMELARMBBLIERAGL  CATLSBETRZ
Safety-Related and Non-Safety-Related HVAC Systems including Air .
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Cbnditioners’AirFiltrationSystems’AirHandlingUnits'AirHeating

, and Cooling Systems * Chillers > Fans * %i& » Dampers and Electrical

.  Heaters ¥ % T ¥R L2AEHANFE - RASLEERALAEREEZ

¥ %E B B - Department of Energy (DOE) and Department of Defense (DOD)
XM T EHE -

B.ELLIS & WATTS e R Ak Al iR R - :
(1) ASME AG-1 : Code on Nuclear Air and Gas Treatment
. (2) ASME Section Boiler and Pressure Vessel Code * Section II1 : Nuclear
Power Plant Components °
(3) ASME Section Boiler and Pressure Vessel Code * Section VIII :
Pressure Vessels »
(4) ASME Section Boiler and Pressure Vessel Code » Section IX : Welding
Process and Operators Qualified -
(5) ASME NQA-1/10CFR50 Appendix B, QA Program

_ , C.ELLIS & WATTS B K ¥R Mg sk /1 B X 8% GHETH SRR MK
o (1) Turnkey HVAC Projects
- : (2) Turnkey HVAC System Design & Fac111t1es Layout
. (3) Seismic/Stress Analysis
(4) Commercial Grade Dedication-Electrical/Mechanical Systems
(5) Engineering Design
(6) HVAC Control Systems (Direct Digital)
(7) Special Testing etc. KAAMARHEF KT -
# — ELLIS & WATTS Product Offerings

Product | Nuclear Seismic/ NQA-1/ Custom Industrial
Category | Safety |Environmental 10 Engineered | Catalog
Related |Qualification| CFR50 Equipment | Products
’ Appendix
B, QA
A/C Systems y v VO y
& ' '
Components
Air V
Filtration v v v i
Systems
Air
Handling v v v v
Units

15



Chillers

Commercial
Grade
Dedication

Dampers

Electric
Duct/Unit
Heaters

- Fans

v

v

Al

HEPA/ HEPA Nuclear Grade Filters, QPL Listed

Prefilters

Mobile
Assemblies
for Eq.
above

Packaged
Process
Heat
Exchangers

Packaged

‘Process
Piping
Systems

%= 1 ELLIS & WATTS Rk % 2 HVAC 4 A # & B 4% 85 B R #k

Utility (Domestic) Plant A/E
Arkansas Power & Light | Arkansas Nuclear #1 Bechtel
Carolina Power & Light Shearon Harris Ebasco

Commonwealth Edition Dresden Sargent & Lundy
Fj .k Zion Sargent & Lundy
FlL Byron Sargent & Lundy
R.E Bra1dwood Sargent & Lundy
AL Quad—Cities

Sargent & Lundy

16



Consolidated Edition

Indian Point

United Enéineers

Consumers Power Co. Midland Bechtel
Duke Power Company Oconee Bechtel -
Duquesne Light Company Beaver Valley Stone & Webster

Florida Power & Light Turkey Poiht Bechtel
B Lt St. Lucie Ebasco
GPU Nuclear Qyster Creek Burns & Roe
Bl L Three Mile Island Bechtel
Gulf States Utilities River Bend Stone & Webster
Houston Lighting & Power | South Texas Project Bechtel
[1linois Power ~ Clinton Sargent & Lundy

Indiana & Michigan
Electric

Donald C. Cook

Amercian Electric Power

Kansas Gas & Electric Wolf Creek Bechtel/
' Sargent & Lundy
Louisiana Power & Light Waterford Ebasco

Maine Yankee Atomic Power

Maine Yankee

Stone & Webster

Niagara Mohawk Power

Nine Mile Point

Stone & Webster

North East Utilities Yankee Utility
Northern States Power Monticello Bechtel/
Philadelphia Electric - Limerick Bechtel/
Co.
Portland General Trojan Bechtel/
Electric
Public Service Electric & Salem United Engineers
Gas
F] .k Hope Creek Bechtel/
Public Service Indiana Marble Hill -Sargent & Lundy
South Carolina Electric &| Virgil C. Summer Gilbert
Gas Co.
Southern California San Onofre Bechtel/
Edition
Sacramento Municipal SMUD Bechtel/
Utility District ‘
Tennessee Valley Sequoyah TVA .
Authority
E] .k Browns Ferry

TVA

17




Bl E Bellefonte VA
Bl E _ Watts Bar TVA
Bl E Yellow Creek VA
Texas Utilities Comanche Peak Burns & Roe
Generating Co. |
Union Electric Callaway - Bechtel/
Virginia Electric & Power North Anna Stone & Webster
Washington Public Power WNP-2 Burns & Roe
Wisconsin Electric Power Point Beach . Bechtel/
Wisconsin Public Power Kewaunee Fluor

&= ELLIS & WATTS e K2 HVAC i A REBHETRT 4

Utility (International) Plant A/E-
| Korea
Korea Electric Power YGN 3 & 4, Kori 1 -Sargent & Lundy
B INC 3 & 4 Sargent & Lundy/
| KOPEC
B Wolsong 2, 3 & 4 . AECL/KOPEC
Bl KAERI Research Center: KOPEC
Bl E | YGN5&6 KOPEC
Taiwan |
Taiwan Power Company Kuosheng NPS Bechtel/
Bt Maanshan NPS Bechtel/
) A Lungmen NPS GE/
X ' Black & Veatch
People .of Republic China
Qinshan Nuclear Power | Qinshan Units 1 & 2 Atomic Energy of
Company | Canada

sk 22 435 ELLISE WATTS e K o% - B E B E AR S R RH £ E Korea
Hydro & Nuclear Power C0.,Ltd (KHNP) %84 ELLIS & WATTS % M %2 &
LERTZEE (EMA—_2B A ) bkt THERE BT KNP 5 %
4238 ELLIS & WATTS A% 24 HVAC & %R BAE -

B L& ELLIS & WATTS MR NS /A R KT oo M KR /| AM
WH RN AORAANERLEM (Safety—Related) HVAC s K12

i8




ARMAREN BB  PEARXKERSME SIS TR AR ABEE ASME
NQA-1/10CFR50 Appendix B 2 &% ¥ 4% % (QA Program) R $ & HVAC
o MARPIEEANRBEEE 2 %2 H M (Safety-Related) HVAC %
# 0 ©42i% Black & Veatch FENGARER LGN ELTRB AL2HEA
BREA AT OBR-—RHBREEEESRTERDA MEARE
(Safety-related HVAC) 2 Class 1E %k i#:& (Submerged) f£757k% » %
BETHLBEREFISHEMOAKBELZTHNENRIME - £/5 B4~ F
K COBMBERBREEPTHEEETRSERBYE R Class IE HAKHRT
MBRBITARECRERLEASHEER BN ERTHEHA KSR
Class IE ®i £4% B (Warranty) Rt 40 £:38EHZ F ELLIS & WATTS
BREDAEBRAT  FEBRA | ARSI HILXE 41'@i31"%‘i)i§‘!%
B2 Class IE B ARG H L PR IFERE - AR E He RN AL
ELLIS & WATTS ¢4 2 X EMEAB UM EF X BB BT .

a.ELLIS & WATTS &% % # & % &%t i8 % (Submerged) #£i5k 2 Class 1E
B 7

4 ELLIS & WATTS & A #% it & & 32840 0L 8% (Submerged) 45k 2 Class
IE & i 4% 4R ¥ fT R L2 40 0

b. I E—_RBMREBREE T FREHA M EMHE (Safety-related

" HVAC) z Class IE Bk 48 6% (Submerged) #£:57k2 Class IE B R F
Q{'%@E%%{%E}#‘H&i%ﬁém‘ 40 £ Ep X4 ?

B ANEB8THEMRNFB2 Class IE %k 'ELLIS & WATTS £ 7 :Motors
are ruined when they get wet °» replace or rewind % B BH S > 2
WA E#8 (Submerged) i®skey Class 1E Bl ¥ e S B BXRFH
REREHRAYARIREE 40 FERES -

C.RABPMHE-_RMRBEEEETERLEAMEMRE (Safety-related
HVAC) = Class 1E %48 6% (Submerged) #£i5K# » REZR BV
ﬁﬁﬁV

A2 FLTEE bIRAER - ELLIS & WATTS skt x 4 ﬁiﬁﬂﬁ%ﬁﬁﬁ‘@'l@
zClaSS IE 3 EEEHE L ARSA T RMARETHA BIZM~< 6 Class
IE i EMREAMPI =BT Black & Veatch B EF&FEAE A% -

dhhbﬂi%%mﬁém%smﬁﬁ’ﬁﬁﬂﬁiﬁm(hﬁtmw;ﬁ
347 ‘
2 ELLIS & WATTS ﬂﬁ_ﬂi*’rﬂ:ﬁ#n & Class 1E Bix 2 AT B o4 7(Lead time)
# 54 B-58 | » TFEP K MIE—£BFR o
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e. é"@'ﬁﬁ&ﬂClass 1E %iﬂﬁlﬁgﬂ

%:EELLIS & WATTS A4 B AR BN Th > mAdRAH AME
NQA-1/10CFR50 Appendix B, QA Program Z # % N i& Class IE
Bk R EMERERSAE  mELSETXHRELLIS & WATIS £ A4
#M% > % ELLIS Q VATTS RE E 6 CAMA W MR R BN TR -

f.ELLIS&WATTS R F # %28 M £ W14 (Safety-related HVAC) = Class
IE Bz ERKH&? ‘
2-:ELLIS & WATTS ﬁﬁ*—?’filﬁﬂ“%l - ‘I"Ikl‘i&"‘?ﬂ'%%ﬁﬁﬁ%'@
mu}@:ﬁ i (Safety-Related) HVAC B RK#&H & T 44 THMA =
P 37 o

g. ELLIS & WATTS Fri@ & % M Z A4 (Safety-related HVAC) = Class
IE Bk » A80-74 K 44 (Copper bars) AMAEH L ? ¢RG4 LE
Class 1E i 2 M aE M ?

4 :ELLIS & WATTS 3% Class 1E Eiz#%ﬁ}% sa#s (Copper bars) R
mx%&(mh$smmmw BAAMERLEIRTREN -

h. ELLIS & WATTS rritit 2225 M Z Wt (Safety-related HVAC) % Class
IE &it > £i-F# K s34 (Copper bars) z#% (Trim) AfTefRE ?
TEB & TMAR ? 3% A 746 Balancing procedure & 3 ?

Z T # hsRie (Copper bars) % Manufacturing/balancing process i&
#2F % 744 Rotor balance % » AANSBREE PRFEX (Trim) -
— & E » #% A Weight removal is the preferred means of balancing
small armatures and assemblies » % i& ¥ it T RBri® ¥ 3% A A E %

(Contour mill cut) #-F# K 4R & 43¢ 5| 44 Rotor balance &R
HEBRFHAZF R AR TR R TEIEARKASL T &2 Notor
balance B #4° & Balancing procedure T $# #44 = :Fan Vibration Test
Procedure fi7 » F Mg o XAEBRE FOoREBE OB RN EH
b0 F &P

#m ! Maximum allowable displacement for centrifugal fan assemblies

Rotational speed (Nominal RPM) Maximum allowable double
, amplitude displacement (mils)
600 3,19
720 2. 69
900 , - 2.09
1200 1.59
1800 1.09
3600 ~0.49
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i
ra'
(g,
;

1. ELLIS & WATTS Frigit 42 &R M 2483k # (Safety-related HVAC) x Class

IE %k - H3&-Fsh#isakk (Poor appearance) E’M*ﬁi:&?ﬁnlﬁ—?mﬂ ’
}%%?iﬂi‘- Class |E BigEads?
% :ELLIS & WATTS #& % The smoothness is a result of the motor vendor
using shears to clip the copper bars durmg balancing @ #z4% $& F
# K 494 (Copper bars ) #h# 2% (Poor appearance )’ 12.8 KX %% Class
IE B ERT /5 H > MBELEH®E'%C Passesall the qualification and
routine tests prior to shipment > # ELLIS & WATTS {n#i AR A 2 %
ARFIHEX2AMUVACHKBMEER -

j. ELLIS & WATTS Ar 244 % &4 M = ¥ 14 (Safety-related HVAC) %z Class
1E &k » £ QA program R B @k iR E BT ? S

2 :QA program#% A ASME NQA-1/10CFR50 Appendlx BARE - BBz Y
wik A IEEE 4R % -

k.Class 1E & Non-Class 1E ®@ 2z AY S X B %K A7

%:Class 1E B @ BAA & LOCA %% ¥4 » M EARELGERATIEE

HiEa 0 HARAH Class Bk ¥4k (BPATHRALEALEK 180°C

@44 BLV Fr4k ik Class 1E Motor Data Sheet 4% % Stator Minimum
Insulation Class : B Stator Maximum Insulation Class Temperature
Rise:BClass % 130° C LB &% Ambient Temp. : 40° C Stator Maximum
Insulation Class Temperature Rise B: 130° C - & Ambient Temp. 40°
C+Insulation Class Temperature Rise B 130° C=170°C: B4 A B A
REMEHD C 4B %4 Insulation Class H=180"C # % ); @ Non-Class
IE B R(#k A B Class (4) _ LBKER -

9. SR

a. & M A7 5 38 EQDP Packages €.3%

(1) EQDP 62, 2623 : Reactor Core Isolation Coollng System [E51] Pump
and Turbine

(2) EQDP 62.2617 : Standby Liquid Control System (C41) Pumps

(3) EQDP 62.2635-02 : Residua Heat Removal System [E11] Vertical
Canned-Type ASME Pumps

(4) EQDP 64.1610 : Main Control Room Panels [H11]

(5) EQDP B4.0222.1 : DCIS Essential Control - ESF

ARGCAFEDNBAHBAETRCTFERA 6 THEE (1) (2)

BAREARECHREEER B (D ~D)RRACTHRELER
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BT EGYE— M Fuel Loading 5542 Ll # (1 )~(5 )& EQDP Packages’
RN MEiRRiE T EIREQDP Packages BEE RS TLA - R
RIFmPF R AR BRABMBRERBEEER L LESE ST H R
FRETHAREEEREBALE > FTEA E'Jﬁ)t BF1A }E"Tﬁﬁﬁ-ﬁﬁ
HEEETLA -

b. # M EQDP 62. 2411. 1 Snubber Qualification Package /& Black & Veatch
2 I8 B » MR Lisega R & #7 A4 Snubber 48 fifl A3 £ 5 = EQDP 44748
"% o 4k Black & Veatch & i (1/9/2009) 4 M % Lisega AriR AL & 45
B % Lisega Inc.i#i47 Black & Veatch # M £ €452 QA RRRE X R
%% > Lisega Inc. FAE 98 % | A &AM R RM L » B E Lisega # EH7
B4 EEQDP 547 4k 7  TRITN 08 F 1 A 31 8 AT AR % & Black & Veatch
¥ E SR > Black & Veatch & 98 % 2 A + &) 423i£ EQDP 62; 2411.1
Snubber Qualification Package ¥R a4 #M &R LA -

c. &k A& Black & Veatch z Project Engineer Daniel J. Baker i [ —#¢
AL ELLIS & WATTS At % 7 #2 Class 1E B ¥ & B seiR & » fRAR ELLIS &
WATIS £ % # %4 Class 1E Bz st » MA B L RA ASME
NQA-1/10CFR50 Appendix B 4% QA Program Z i A B F Y& » ARAE
Class 1E ®ig 2z Qualification & Routine Test #£ & # Class 1E Higi%
% ELLIS & WATTS #+ R 4¢5% » &7 ELLIS & WATTS AR E X &£ & Alr
Handling Unit %4 R A% HVAC 2B # 4 B XEEE - M ELLIS &
VATTSBMHL S THERELZLRASFBRIBHREFR S THER » MARE
A RPBEMTEARIEALEASYEANAREN BE - TRAMRR
EMELBERTTR (BR_REAZMIAMSERT) REB_RB=E
R 7F ¥ 48 A i ELLIS & WATTS 2483 # - £ %4 ASME NQA-1/10CFR50
Appendix B Z Sl 44 % (QAProgram) 2 & Class 1E & iRk -
4k ELLIS & WATTS #4244 i 74 K 434 (Copper bars) 9I‘ﬁ*ﬂﬂ& (Poor
appearance) ' F UM -FH R B L K A E - EARSRBZIBRTHR
A BB A R (Contour mill cut) ME REBHEMAA TS
Motor balance B & » M B AR B ¥ Class 1E % B RiE@EH > 6 TR
BE #0345 sk — M F & B 478 (Copper bars ) #h #8148 #&( Poor appearance )
ZFR - RMRARPIHE—RBRRBEARERTELLH M EHRMHG

(Safety-related HVAC) % Class IE %i&42:6%8 (Submerged) #£i5K
Z Class 1E %é%%?%@ﬁ’“%ﬁ-[ﬂiﬁ&i’éﬁﬁﬁ A0 s EMENI L
EAABGOER | BEFETELLENSQRTHASUAKH -5 B
m~ﬁ%~mﬁ&ﬁﬁ%&10msm%ﬁmﬂﬁ%ﬁwm&—%ﬂﬁ
B %A FAFLE N AR IVACERZ EE T R R MAH R -
BAS@THE WA EE®2 Class IE Bk > 4 ELLIS & WATTS #3198 :
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Motors are ruined when they get wet » replace or rewind % & 4 38k
o MIBAE 8 (Submerged) ke Class IE B EE¥/Eag s &
BEATABRBEROGFZEMARRIERE 40 FERED - X LTH
R EMKMILN 6 Class IE ®d » BB E AT ERFM (Lead tine) &
JRIER 54-08 # » FEPMA— G- ATH RS TAANHERBEY
B R A B =5k # Fuel loading AH# B AMAFLAHEEETL
SBBRTHANTASRAIFE 5 B8 - Fh  RERBHEL

% Class |E Bik 3% 15 b EREERZ A 4B EER ﬁE?ﬂ%——%#ﬁFuel o

loading A BHARR S THS -

B BB SRR | |

1 A RBE &k BAL T £ o 3 #4313 5 R EQDP Packages #v Black &
Veatch #48 /3% 1 58 Snubber EQDP Packages 8§ » 4 4vib 6 JR1% % &
# By 3% X 4 ( EQDP Packages) % % 4 % 4 E & Fuel Loading
MARFPBLERE L FAREETFEXMF BB RD
TRIPAIBHEIARAGEREAHBEETRSTAREES
R YA TANWTEESTRSETMREEEAS TR M
R EMTIHREALARMNREMN DA SRR BERBERER
o MEREHBREEERBEREHRERELABEARET N B E
F R N3 A Black & Veatch % = 98 # 1 A 31 8 & 98 # 2
ALIDEBERMRMB/EAZEAHKRSTELA -

2. db R i AL ELLIS & WATTS Be K T 8 X Class 1E Motor M Rk %
Bk RS ETRELLISEVATIS £ & F 44 M %R &1nE#H & Black
& Veatch z Project Engineer Daniel J. Baker f& 5] —#2 &t ELLIS & WATTS
R THClass IE Bz Mg R4 - fAAK ELLIS & WATTS X & 8%
ELAELRIEREA M EiWias (HVAC) 12 Class IE B AR S
shZ 3 A ASME NQA-1/10CFR50 Appendix B # 2 QA Program 2 i /1 Rk
i - AR08 Class 1E iz Qualification & Routine Test # -
H4% Class 1E ®igi% £ ELLIS & WATTS #+ - R é¢he » & 4& ELLIS & WATTS
BHRAEEEZ2A % Air Handling Unit #£4 R Z X HVAC ZHR B4 B LHE
SE - MY BRELDRPHBREUEE T4 Class, IE Motor ¥ A
B makol o R ELLIS & WATTS A KB M EFRRESTLEEBIARSH
Mtk B IERAT = 5% ﬁﬁ&ﬁﬁﬁiﬂﬂ?‘-ﬁ ELLIS & WATTS e st B
BEAERAXKALALEE 8.C.a~8.C.k Iﬁﬁﬁxﬁﬁﬁﬁzﬂlﬁﬂiﬁ‘i B ¥ R
BES  BMORTARTRER -

15~ MRSz BRERS%FR
&
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M~ WA AR -
LEFHE—RBURBBERELTERLA M EHRH (Safety-related
HVAC) z Class IE Big 420 % (Submerged) #£:5 k% Class IE &k
REGVERSCARBEAATHEM 40 S ARZHG I RAFTARENHE
X BEGETELINERLTABHASIR - 55 Rk~ Hik - #
$RAEMEHRZ Class |IE HRMRKFABORAE _RBREEEA T
BREFLRNANRY HVAC SR BEFREMHL BN - BsbN g
C BEHENREB B2 Class 1E ik » 42 ELLIS & WATTS #.%4 : Motors
are ruined when they get wet > replace or rewind % C.B ®a S
R A T%8 (Submerged) iKey Class IE Bk Sk a8
ATFTABRBESCHFREMAFREREA 40 £ EREH - GEX T2
BEMKBIL S Class IE Bt » AL RATEHA (Lead time)
#IRIEH D458 > FEPHE—EM - - ATH XS T SNH KRR
SEE KRR 3H Fuel loading R BE K > BMBFLAR
EFATEBRTHEANTHENASE - 175 - I8~ Wik - HER
Btz Class IE B 5B EMARE REEFHEETH
E —5t# Fuel loading A # B MMAEEHA -

2. BN AR RARLBMER ELLIS & WATTS A2 HVAC
B MALCRENERYSEMAYIRMBELLIS & WATTS A7 & 18 HVAC
W2 Class IE S A LKA R E - H#43E ELLIS & WATTS A#
B R 3R t18 A A ALPI ¥ 2 Class IE Bik ey F & B 4745 ( Copper bar)
SRR A A dake R -4 (Poor appearance)’ MAFR4MERATAE
B AMEB A ZRABEME > & FHEHRSHFA ELLIS &
WATTS pPrig HVAC A RIA KB AT EI %M T4 H sm# (Copper
bars )#h #2484 ( Poor appearance )’ Bp 7T bt 4%t 4 48 A M #E P14+ ¥ 2 ELLIS
& WATTS Al Class IE Bt A KRB A MM -
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Melus s warTs

Class 1E Nuclear Qualified Motors

Medium NEMA Frame TEFC/TEAQ
1-150 HP
145T-445T Frame

: ELLIS & WATTS A % % 4%

‘ ‘ : ‘ !

-1 .



1 For more than 40 years, Ellis & Watts has been a leader in designing and manufécturing custom
HVAC systems. Ellis & Watts systems perform every day in hundreds of power plants, industrial
facilities and government project sites throughout the United States, Burope and the Pacific Rim. f\)

Ellis & Watts specializes in designing customized products that meet the stringent qualifications within the e
nuclear, medical, and military industries. A documented quality assurance program is in effect to meet both
government-military and nuclear requirements. Contact your factory representative for more information on

how our motors can work for you.

MOTOR QUALIFICATIONS

» IEEE 323-1983 Standard for Qualifying Class 1E Equipment for Nuclear Power Generating Stations

« JEEE 334-1974 Standard for Type Test of Continuous Duty Class 1E Motors for Nuclear Generating Stations
* IEEE 344-1975 Recommended Practice for Seismic Qualification of Class 1E Equipment

» NEMA MG-1 Motors and Generators

» IEEE 112 Standard Test Procedure for Polyphase Induction Motors and Generators

* ASME AG-1-1991 Code on Nuclear Air and Gas Treatment

MOTOR CHARACTERISTICS

* Frame - NEMA Cast Iron

* Speed - 3600 RPM/1800 RPM/1200 REM

« Drive - Direct or Belt, Vertical or Horizontal
* Voltage - 460 VAC, 3 Phase, 60 Cycle

* Horsepower - 1-150 HP*

*Above 150 HP, please consult the factory. ‘)

STANDARD FEATURES

* 40+ Year Life and Post Accident Qualification,
including HELB

+ 460V, 30, 60Hz

« Cast Iron and Corrosion Resistant Hardware

« Extended Leads

» Radijation Proven at 3 X 107 Rads

F1/F2 J-Box Orientation, 90° Rotation Increments

1

Precision Balanced
« High Efficiency
+ Grounding Stud

« Typical 200,000 Hr Ball Bearing Life,
100,000 Hr (minimum) L10 Average Life |

« Full Voltage Starting

« TEFC/TEAQO Enclosures
« Nuclear Grade Grease and Paint System \\‘)
* Space heaters on all motors 10 HP and larger.

« Winding thermostats on motors 25 HP and larger.

+ Al shafts end tapped and shouldered for secure

1-2 mounting of couplings and fan wheels.



OUTLINE DIMENSIONS
TEAO NUCLEAR 1E MOTORS
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MOTOR OUTLINE DIMENSIONS

TOTALLY ENCLOSED AIR OVER TYPE T

FRAME D | E | 2 | W | U | BA [V | L | S | R | x| x| 3] xa] x5 ] P % | x

[ raar [ as0 [ 2rs | 400 [ 034 [ ars | 225 [ va [ s [ s | m | - 38 | a0 120X 1 v 225
15T | 350 | 275 | 500 | 03 | 875 | 225 | 141 | 15 [ 488 | 77 39 | 80 | - 20X § w

1827 | 450 | 375 | 450 | o4 | wtes [ a5 [ yye | s | 250 | sss 48 | 90 si1aX1 [ w

14T | 450 | 375 | 550 | 041 | 1425 | 275 | 178 | 145 | 250 | 986 49 | 90 wiE-18 X 1 w

257 | 525 | 425 | 550 | 041 | 187 [ 350 [ 24t | 175 | a2 | 100 60 [ 109 wl6X i | e

2057 | 525 | 425 | 700 | odt | 1375 | 350 | 241 1154F 312 | 1200 60 | 109 WX T | e

(2547 [ 625 [ 500 | 825 | 053 | 1625 | 425 | 290 | 230 | A7 [ 1416 | 66 | 66 | 115 | 81 | w@13xiw 2 8.00

2667 | 525 | 500 | 1000 | 053 | 1625 | 425 | 291 | 230 [ ars [ 146 | 66 | 66 | 115 | o1 | wt3xim 2 900 [ 400 |
2847 | 700 | 550 | 50 [ 053 | 1875 | 475 | 328 | 260 | 500 | 1891 | 75 | 75 | 135 | 81 | seisXiw | 2 | 10m0

[ 2867 | 7.00 | 550 | 1100 | 053 | 1875 [ 475 | 328 [ 250 | 500 | 1591 | 75 [ 75 [ 135 | 100 | sa18Xtie 2| 1000

| %247 | 800 | 625 | 1050 | 086 | 2125 | 525 | 391 | 265 | 500 | 185 | 00 | 90 | 150 | 100 | set8Xfe | 2 | 1150

3267 | 800 | 625 [ 1200 | 086 | 2125 [ 525 | 391 | 265 | 500 | 185 | 80 | a0 | 150 | 115 | seiexim 2 | s | s
3647 | 900 | 700 | 1125 | 066 | 2375 | 588 | 428 | 290 | 625 [ 2001 [ s0 [ 80 [ 150 | 115 | awifxtwe 3 s78 | 588
st | a0 [ oo | ez [ose [ 275 | se8 | 426 | 260 | 625 | 2021 | o0 | 90 | 150 [ 15 | aeiixiie 3 978 | 588
4047 ) 10.00 | 800 | 1225 | 081 | 2875 | 682 | 565 | 45 | 750 | 2450 | 95 | 95 | 169 | 16X 112 3 ' 7.5
4057 | 1000 | 800 | 1375 | o8t | 2875 | 662 | 565 | 345 | 750 | 2450 | 95 | 95 | 168 | ° W-16% )i 3 ’ 725
a7 | 1100 [ 900 | 1450 [ o8 | 3375 | 750 [ 69t [ 400 | 875 | 2880 | 110 [ no [ 74 [ - wlXiiz | 3 ' 8.50
4457 hou 900 | 1650 | 081 | 3375 | 750 | 691 | 400 [ 475 [ 2880 | 10 | 10 [ 974 | * w-16X 112 3 : 850
4477 | 11.00 | 900 | 2000 | 081 | 3375 | 850 | 69t | 441 | 875 | 2880 | 110 | 10 [ 174 | - w16 X112 3 : 850

* CONSULT FAGTORY FOR QIMENSIONS

MOTOR OUTLINE DIMENSIONS
TOTALLY ENCLOSED FAN COOLED TYPE T

* CONSULT FAGTORY FOR DIMENSIONS
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faame| D | E | 2 [ W] U [ BA [ Vew | Lw | S R I 0ol x| x| x ¥ P w | x
1437 | 350 | 275 | 400 | 034 | 875 | 225 | 141 | 150 | 1s8 | 7 3 [ s0 | - 1420 X1 w -] e
1487 | 350 | 275 | 500 | 034 | 876 | 225 | f41 | 150 | 488 | 77 38 | 80 20X 1 3 - 225 |
[ 1621 | 450 [ 75 | 450 | 041 | 125 [ 275 | 178 | 185 | 250 | 986 19 | 90 se-18 X1 w 278
(1847 | 450 | 375 | 550 [ o4y | 1925 | 275 | 178 | 185 | 250 | 986 4§ | %0 1618 X1 w 275 |
Cowar | s a5 | 550 [ ot [aars | aso [2at Toas | e | v 60 | 109 wi6Xin | 1w 338 |
| 2157 | 525 [ 425 | 700 | o041 | 1375 | 350 | 241 | 215 | 3z | 1201 60 | 103 wibXiw | tw | - 23
[asar | 625 [ 500 | 825 | 053 | 1625 | 425 | 291 | 270 | 75 | 1416 | 66 | 66 | NS5 | 91 | wldiXiw | 2 9@ 440
| 2567 | 625 | 500 | 10.00 | 053 | 1625 | 425 | 291 | 270 | 75 | 1416 | 66 | 66 | 115 | 91 | w13Xin 2 900 | 400
[ 2847 | 700 [ 550 | 950 | 053 | 1875 | 475 | 528 | 290 | S00 | (591 | 75 | 75 | 135 | 100 | sei8Xte | 2 | 000 | 482 |
| 2867 | 7.00 | 550 [ 1100 | 083 | 1875 | 475 | 328 | 200 | soo | 15% | 75 | 75 | 135 | 100 | sei8Xhe | 2 | 1000 | 482 |
(3047 | 800 | 525 | 1050 | 066 | 2125 | 525 | 391 | 305 | 500 | 1845 | 90 | 90 | 150 | 115 | sai8xtw | 2 | W50 | 528
[ 3267 | 800 [ 625 [ 1200 | 086 | 2125 | 525 | 391 [ 305 | 500 | 1845 | 90 | 90 | 150 [ 115 | sei8Xiw | 2 | 180 | 525
3647 | 900 | 7.00 | 1125 | 086 | 2375 | sa8 | 428 | 320 | 625 | 2021 | 90 | 90 | 50 | fi5 | at6Xiw | 3 978 | 88
a66T | 900 | 700 [ 1225 [ 0g6 | 2375 | ses | 428 | 320 | 625 | 2001 [ 90 | 90 [ 150 | 115 | wlexim | 3 978 | 688 |
4047 | 1000 | 800 | 1225 | 081 | 2875 | 662 | 585 | 375 | 750 | 2450 | 95 | 95 | 163 | ° witxte | 3 : 7.2 |
407 | 1000 | 800 | 1375 | o8t | 2875 | 662 | 566 | ar5 | 750 | 2450 | 95 | 95 | 169 | ° wieXie | 3 ’ 7.5 |
4447 | 1100 [ 900 | 1450 [ 081 | 3375 | 750 | 691 | 450 | 875 | 2880 | M0 | 110 | 74 | * | alGXtie | 3 * 850 |
4457 | 1100 | 900 | 1650 | 081 | 3375 | 750 | 691 | 450 | 875 | 2880 | 110 | 110 | 174 | wl6Xie | 3 - 8.50
| 4477 | 1100 [ 900 | 2000 | 081 | 3375 | 850 | 691 | 491 | 875 | 2880 | 110 | 10 | 74 | witXtz | 3 ~ 8.50




FIELD-PROVEN CONSTRUCTION

» Non-hygroscopic Class H insulation system modified, radiation-resistant a[lows windings to withstand higher
temperatures to extend motor life.

» All cast iron construction for rugged, heavy-duty applications.

+ Oversized ball bearings are provided with grease fittings and grease drains.

+ Diagonally split, oversized conduit boxes are fully rotatable in 90 degree increments through 360 degrees.

+ Provisions for grounding are provided on the conduit box.

+ Auxiliary devices, such as space heaters and thermostats or RTDs, are terminated in a secondary conduit box.
» All frames have mounting holes per NEMA Standard dimensions for the frame size mounting,

» Stainless steel nameplate and corrosion-resistant hardware are standard.

* Removable lifting lugs.

QUALIFICATION TEST SUMMARY

Ellis & Watts' 1E motor qualification is based on a test program designed in accordance with IEEE 323, IEEE 334
and IEEE 344. The following steps summarize the program:

yAr

1. Qualified life of the insulation system was established at 40+ years using motorette samples.
The motorettes were tested per IEEE 117. .

The cold shock test of UL 1446 was successfully completed in addition to IEEE 117 requirements.
The motor was thermally aged to 40+ years per Section 9 of IEEE 334-1974.

The motor was then subjected to mechanical vibration, irradiation and cyclic operation.

Mo R

After aging, the motor was exposed to simulated earthquakes and a high energy line break (HELB)
environment while operating at full [oad.

6. The motor was successfully operated under a full load during a 100 day post accident endurance test.

* Removeable liftlng lugs.

» All cast iron construction
for rugged, heavy industrial
applications.

« Stainless steel nameplate
and corrosion-resistant
hardware, standard.

Oversized ball bearings
are provided with grease
fittings and drains.

» NEMA Standard Frame
dimensions.

Non-hygroscopic

Class H radiation-resistant
Insulation systemm, allows
windings to withstand
higher temperatures to
extend motor life.

» Secondary conduit box
for auxiliary devices such
as space heaters and
thermostats RTDs.

» Standard diagonally
split, oversized conduit
boxes are rotatable in
90 degree increments.

F-2 mounting available.
Grounding lug is provided
in the conduit box.
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ELLIS & WATTS — THE FULL
SERVICE SUPPLIER TO THE
NUCLEAR POWER -

INDUSTRY.

+ Safety-Related HVAC
Systems

« 1E Qualified NEMA
Frame Motors

» Nuclear Grade HEPA
and ASHRAE Filters

* Qualified Spare Parts
» Environmental and

- Seismic Evaluation
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1.0 SCOPE AND OBJECTIVE

1.1 This document details the procedure for verifying balance conditions of each fan bemg
‘ensure conformance with the criteria set forth on the sales order and associated speci
- as well as, other criteria which pertain to generally accepted pracnces concermng

machinery.

o0

1.2 The objective of the test detailed herein is to demonstrate cdmpliancc with the requi
detailed in the balance specifications of E&W Purchase Order, AMCA Standards,

- Customer Specification. ,
20 REFERENCED DOC | ;
21 ASME AG-1-1991, Articles BA-4160 and BA-5143 | :

ASME AG-1 1991, Articles BA-4160 and BA-5143 standard encompasses the requwgn-..
- ASME AG-1 1989, Articles BA-4160 and BA—5143 edition standards ‘

3.0 TESTEQUIPMENT
3.1 The following test equipment will bé used in pen"oﬁﬁng the fan vibration test:

a, Balmac Model 216 Vibration Analyzer or equivalent
b. Amprobe ACD-8 or RS-3 or equivalent

m : | c. Shimpo DT-105 Tachometer or equivalent
o "d. Miscellaneous equipment, as required
4.0 TE§T CONDITIONS AHQ INEQ&M&I ION

4.1 Ellis & Watts (E.&W) or designee will perform all testmg as described herein. All testing will
conducted at a designated facility in accordance with the production schedule. The custon
will be notified of the testing dates by E&W Quality Assurance Department as required by 1

purchase order.

42 In the event of failure during testing the proper personnel or Engineering Depaﬁmeﬁt will
notified of the failure for disposition. The failure will be recorded on the vibration test report.

43 Failure is defined as:
3. motor failure
b. bearing failure
¢. vibration condition that cannot be corrected
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Acceptance Cu;ena, Fan assembly vibration readmgs meet the rcquxrements of section 4. 9 of

O this document.
. : 4.4 Alltesting will be conducted at ambient témp'erature.
.
O 45  Test instrumentation calibration will be in accordance with established calibration
| procedures, ‘ ;

4.6  Test equipment will be traceable 1o the National Institute of Standards and Technology or other
recognized standards. Instrumentation used in tests will be recorded by serial and/or identifying
number on the vibration test report.

47  Unless otherwise specified the following tolerances apply:
" ACvoltage:  +-10% '
AC amperage: ‘nameplate full load rating
RPM: +/- 3% of rated speed
Displacement:  as noted in section 4.9 and Table A

438 Data shall be recorded in black ink. _ ' : .

4.9 Fan wheels shall be dynamically balanced prior to fan assembly with final balancing performed
' on the completed assembly. All test results shall be documented. Fan assemblies shall be
balanced to better than the allowable displacements at the design operating speed.

On CENTRIFUGAL FANS the double amplitude radial displacement measured on the bearing
caps at the designated fan speed shall not exceed the values listed in Table A, measured witha

‘meter filtered to the fan rotational speed.

On AXIAL FANS the double amplitude radial displacement measured on the fan hoﬁsing at
both the inet and discharge locations at the Hesignated speed, shall not exceed 1.0 mil measured
with a meter filtered to the fan operating rotational speed. :
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4.10

4.11

4.12

4.13

5.0

5.1

3.2

53

54

TABLE A: MAXIMUM ALLOWABLE DISPLACEMENT FOR CENTRIFUGAL FAN
ASSEMBLIES

“ ROTATIONAL SPEED MAXIMUM ALLOWABLE
(NOMINAL RPM) DOUBLE AMPLITUDE
DISPLACEMENT

. (MILS)
600 3.19
720 2.69
900 - | 2.09
Vi 1200 1.59
1800 - 1.09
3600 0.49

Fan tester will determine whether fan is to be tested on the shop floor, foam pads, or bolted
down to the steel test pad, considering fan speed, size, stability, safety, etc.

Safety of tester and others around the fan must be given top priority when deciding where to
run the fan, Whenever there is a doubt, the unit should be moved to the test pad.

The test report consists of completed and signed data sheets.

Fan assemblies must be complete and pre—balanced pnor to commencing w:th vibration test per -

thxs document,

TEST PROCEDURE

Obrtain the instruction to test (sales order (plant copy), engineering shop order release, purchase
order and/or governing test document) for authorization to test. Ensure that the information
matches urnit to be tested. Note any unusual or conflicting information. (i.e. very high speed,

special balance specs., special notes, etc.).

Any item found on the test instruction which differs from the unit being tested shall be resolved
before testing continues. o

" Determine and resolve any safety concerns which may interfere with testing, equipment or

person.nel Once safety concemns hdve been resolved begin testing unit.

Complete the checkhst on the vibration test report to determine that the motor data i§ correct.
Use ENG-342 for centrifugal fans and ENG-342A for axial fans.

BATAVIA, OHIO 45103
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b

5.5

5.6

5.7

5.8

5.10

3.11

(W]
—
(38}

513

5.14

515

5.16

Connect the wmng of motor as shown on motor nameplate or wmng diagram and connect
leads to proper electrical test station which matches input voltage requirements of the motor.

This must also match the ch01ce of wiring on multiple voltage motors,

Cover the fan inlet with an inlet cover plate to ensure fan wﬂl have at Jeast a pama.l operating
load during testing. Do not overload fan. ( This will be determined by amperage draw on the
motor during test run and stated full load amp 'rating on the motor nameplate. )

"Bump" test unit using the remote stop/start button to determine correct rotation of fan,
Correct as needed by reversing any two (2) motor power leads.

Run fan up to normal operating speed. Watch and listen for anything unusual. Shut down unit if
any problems are found. Correct as needed.

Once the fan is up to normal speed, check the motor ampeﬁg’e for overload. Adjust the inlet

_plate as needed to keep the amperage under maximum allowable nameplate amperage.

Check speed of fan and compare to the operational requirements. Correct as needed. Record
speed on vibration test report under RPM. Any variation of +/-3% should be corrected where
possible or reported to Engineering for acceptance or rejection. Engmeenng must initial RPM if
accepted outside the +/-3% requu'ements

Check vibration levels of the fan and motor bearings using the pickup locations found on the
vibration test report. If fan does not have bearings in locations shown on test report, do not test
at this location. Check reading vs. acceptance criteria on the vibration test report. Correct
vibration as required. Once vibration levels are acceptable, record readings on the vibration test

" report,

For vaneaxial fans set up and calibrate pilot positioner (if apphcable) Verify that fan actuation
matches pitch angle requirements of shop assembly instructions, ‘

Complete applicable sections of the Fan Vibration Test Report and attach to sales order, or
document traveler package as appropriate.

After completing the test, remove electrical connections and return them to test station.

Disconnect fan motor and carefully coil the Motor Lead wires at the motor conduit box.

Remove test inlet plate.
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