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101 California Street, Suite 1000, San Francisco, CA 94111-5894 415/397-5600

November 28, 1984
84056.038

Mrs. Juanita Ellis
President, CASE
1426 S. Polk

Dallas, Texas 75224

Subject: Responses to Cygna Questions from the Independent Assessment Program
Reviews
Comanche Peak Steam Electric Station
Independent Assessment Program - Phase 4
Texas Utilities Generating Company
Job No. 84056

Dear Mrs. Ellis:

Enclosed please find copies of responses to questions from the various
disciplines associated with Phase 4 of Cygna's Independent Assessment Program.

Feel free to call if you have any questions or wish to discuss the enclosed
documents.

Very truly yours

ﬂ (\é/ﬂ/(ﬁ/\

D. Oldag
Administrat1ve Assistant

NHW/do
Attachments

cc: Mr. S. Treby (NRC), w/attachments
Mr. S. Burwell (NRC), w/attachments
Mr. D. Wade (TUGCO), w/o attachments )
Ms. J. van Amerongen (TUGCO/EBASCO), w/o attachments 41;11
Mr. D. Pigott (Orrick, Herrington & Sutcliffe), w/o attachments ’;lp
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A:tachments
1. R. E. Ballard (G&H) letter to J. B. George (TUGCO), GTN-69484, “Cygna Phase

IV Cable Tray Support Review Questions," September 20, 1984.

Cygna Communications Report between J. Finneran (TUGCO) and J. Minichiello
(Cygna) dated 10/4/84, with handwritten comments and calculations for MS-1-
1-5-572R and MS-1-2-5-S72R attached.

D. H. Wade (TUGCO) letter to N. H. Williams (Cygna), CPPA-41237, “Response
to Cygna Questions,” October 3, 1984.

L. M. Popplewell (TUGCO) letter to N. H. Williams (Cygna), “Cygna Review
Questions, Reference Cygna letter 84056.023 dated August 21, 1984, Question
1," October 1, 1984.

TUGCO response to Cygna Question 5 from letter 84056.022, dated August 17,
1984.

L. M. Popplewell (TUGCO) letter to N.H. Williams (Cygna), "Cygna Review
Questions, Reference Cygna letter 84056.023 dated August 21, 1984, Question
3," September 25, 1984.

L. M. Popplewell (TUGCO) letter to N.H. Willliams (Cygna), “Cygna Review
Questions, Reference Cygna letter 84056.031 dated August 31, 1984, Question
2," September 28, 1984.



Gibbs E Hill, Inc.

11 Penn Plaza
New York, New York 10001

212 760-

St 4438

Domestic 127636/968694 ‘-
intenational 428813/234475

A Dr=vo Company

CTN-69484 September 20, 1984

Texas Utilities Generating Company
Post Office Box 1002
Glen Rose, Texas 76043

Attention: Mr. J. B. George
Vice President/Project Gen. Manager

Gentlemen:

TEXAS UTILITIES GENERATING COMPANY
COMANCHE PEAK STEAM ELECTRIC STATION
G&H PROJECT NO. 2323
CYGNA PHASE IV CABLE TRAY SUPPORT REVIEW QUESTIONS
REF: CYGNA LTR 84056.031 DTD. 8-6-84

By copy of this letter to Nancy Williams of CYGNA, attached
please find the following calculations in response to CYGNA
Phase 1V review question transmitted via the above reference:

sCS-101C, Set 3, Rev. 8
Responses to remaining guestions will follow.

Very truly yours,

@BES & LL, INC.
5 / i @M
)"‘P - s

REBa-ELB-AMK:sce Robert E. Ballard, Jr.
1 Letter Director of Projects

cc: ARMS (B&R Site) OL
N. Williams (CYGNA ca) 1L, 1A
J. van Amerongen (CPPE Site) 1L, 1A
D. Wade (TUSI Site) 1L, 1A
C.R. Hooton (TUSI Site) 1L, 1A =i
___>J. Russ (CYGNA CA) 1L, IAW 0
CYGNA [
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DATE LCC'D/LICGLD: ___[//‘/_g,a/_yt-’
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- FILE: 2.1 1 pu -‘C/L A 4
CROSS REF. FILE Ut 7 Zed #boo ﬁﬁ(/
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CPPA - 41237
TEXAS UTILITIES GENERATING COMPANY

0 e s Tk e PROIEET FILF

October 3, 1984
ROTED OCT O ¢ 18 vures

CYGNA Energy Services

101 California Street

Suite 1000

San Francisco, CA 94111

Subject: COMANCHE PEAK STEAM ELECTRIC STATION FOLLOW-UP
RESPONSE TO CYGNA QUESTIONS

Dear Ms. Williams:

Pursuant to an October 1, 1984 conference call with CYGNA's
Ms. N. Williams and Mr. R. Hess, TUGCO is providing further
clarification to question number 4 of letter 84056.010.

The July 23, 1984 Westinghouse letter identifying the
potential for overpressurizaticn of the Component Cooling
Water System states that, "Typically the limiting condition
is the rupture of a tube in the reactor coolant pump
barrier". TUGCO has filed a potential 50.55(e) on this
problem and is pursuing its resolution . In addition,
TUGCO is evaluati:ig potential ruptures in the letdown heat
exchanger and in the Residual Heat Removal heat exchanger.

Due to TUGCO's conservative approach on this issue and

our obligation to resolve such issues to the satisfaction
of the NRC, CYGNA should dispose of this issue as discussed.

cerrl ¢
vid.) H. Wade

Project Manager

DHW/bh r..-._--- i v o s i ‘
cc: ARMS l- LYGN - - RO S— .__ﬁP
J.B. George JOB NG o -.Ei/ﬂf/é . -\
J. Van Amerongen DATE LOGLED : 10/2/5V
FQWO Madden . o Ob 1! i ""“"'/}Z-_
L.M. Popplewell 1.5 NG, . S A L
P FILE: 2! Do e
| (P88 REF. FILE _J?;£2&£~425L4£;§L__.
. (=4
e DreTiitonlin s :
/7. Afless $vese JPF
7. #lae



) ‘//«/C/

s~
™
v\

TEXAS UTILITIES GENERATING COMPANY

P. O. BOX 1002 - GLEN ROSE, TEXAS 76043

4.

/4 <« ZL(,/oC{/L .

October 1, 1984 ,.———

A Hoad>

Cygna Energy Services

101 California Street /LCLZ;LC(uzﬂéj
Suite 1000 { /5 /f‘//‘
San Francisco, California 94111 gL
Attn: Ms. Nancy Williams, Project Manager / /vfi i;
P
COMANCHE PEAK STEAM ELECTRIC STATION Y90S £

CYGNA REVIEW QUESTIONS
REF: 1) CYGNA LETTER 84056.023 DATED August 21, 1984
Dear Ms. Williams:
Attached is TUGCO's response to the following:
1. Question 1 Reference 1
This revised response supercedes the previously transmitted
response. If there are any further questions or comments,

please contact Ms. Jeanne J. Van Amerongen (Extension 500).

Very truly yours,

L. M. Zopplewell

Project Engineering Manager

LMP/JVA/bh
cc: L. Popplewell T~ X
D.H. Wade CYG“A /¢1
R.E. Ballard JOB NO . st
C. Moehlman : /&7 -
J. Van Amerongen DATE LOGGED: 4/r4/r1/
LOG NO. : A7 2/

FILE: 2.1/ &c Lz i

CROSS REF. FILE 2 L D0 GA Z;;;;

\



REF: 84056.023

CYGNA QUESTION:

1. CYGNA Question 1 notes that the CCW System may reach
135°F. during recirculation mode (per G&H calculation
223-16) but the TUGCO response only addresses the
acceptability of 130°F. CCW. Please provide documen-
tation of the acceptability of 135°F. component cooling
water during post accident recirculation mode.

TUGCO RESPONSE:

1. The revision to calculation 223-16 has been voided
and the original calculation is being used. The
attached documentation verifies the acceptability
of 135°F. component cooling water during post accident
recirculation mode.
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.= : WPT-7537

Westinghause Warer Reactor A ———
Cectiic Corporation  Diwisions. e )
Pl g PESVINOS S X0

Septexber-28, 1984,

WD J. T, werritt; Jr. Ref: 1)&TT-10815
Assistant Project General Manager

Texas Utilftfes Services, Inc,

'-0. ““ ‘.m v

Glen Rose, Texas 76043

YEXAS UTILITIES GEMERATING COMPANY
COMANCHE PEAK STEAM-ELECTRIC STATION
Component Cooling Water Temperature

Dear “Wr. Merriti:
The. referenced letter requested Westinghouse to review and verify that the
stated Caupmm'toohnt Nater Temperature would De suitable for the Residual
Heat Removal Pump: Sea) Coolers.
Nestinghouse's review. of Gibbs and Will's request confirms. that the RIR piwps
wil] perform-their intanded function with 136 F CCVW temperatures to the
coolers for a perfod of time of up to 4 hours during recovery from a LOCA.
Yery truly yours,
WESTINGHOUSE ELECTRIC CORPORATION-

U

R. S. Howard, Menager
VRO Comanche Pesk Projerts

J.Porterfield/j3s/09874:)

ce: J. V. Merritt |19
R. b, Calder nw
H. C. Schafdt. 1w
R, E, Ballard L
€. B. Hartong. |4
J4. €, Ruykendall 1L
6. C. Creamer’ 1w
ARYE Ww

J. B. George woo i -
R. A. Jones .




Dote: . 8/22/79

Telephone Co .ersation Recerd

SMMa/MS-12, EH/JIr, JWM/OMi, KF, OUTGOING 048 Time: 11200 am
GTN- 40147 (9=24-79) F ARMS
Cell by: . Dino Mirkovic o __GEH_ INBEXED
Nams) (Cpmpemy)
DATE :
- : (8
Budsins but nn:y-. Crawford a4 luqhan-:lnlimtto (B~w)
JOB NO. 35-1195
ECEIVE
Contract Neo: __TUGCo - G&H § 11-2323-001 EP 2 81973
Subject discussed: n a s
ECEIVE

’n°o 0‘0012

Re: Seal Flush Coolers

SUMMARY OF DISCUSSION, DECISIOMS AND COMMITMENTS.

-

I asked Randy what the maximum tempe. ature of Component Cooling Water
can be at the inlet to the seal flush coolers?

The maximum temperature of cooling water can be 200F, cooling water
temperature higher than 200F will cause deterioration of 0O-rings.

o.’/ . %“~
e A 8 & R DCC DIST.
DMi/sl
——_<tc: ARMS (G&R Site) OL. | PROJECT MGR.
B.C. Schmidt (TUSI Dallas) 2L | PAOIECT ENGR.

J.C. Kuykendall (TUGCo Site) 1L »
R.E. Holloway (G&H Dallas) 2L A weR

L.M. Popplewell (G&H Site) 1L JE
oM P ¥arritt  (TUSI Site) 1L :”” CONT. ENGR.
WD A

Pzl 3N MGR
NS '

. -—— -

Fd2q 1048



EXCHANGER SPECIFICATION SHEET

STRUTHERS WELLS

NOTE: INOICATE AFTRA CACH PART WHETHEN STAESS ADUEVED A AMD WHETHER MAQIOGRAPMED X&)

- . ——— T F e 000
2 | cusTOMER “Texas Utiliti:giﬂictl. Inc. REFERENCE NO. U51 Uoue
- , | Aoness $5g Cibos & HIll, inc. = Agent ORDER NO. 1-74-06-32467
. [ PoanT LocaTion Scmanche Deax Steam Llec.5ta.-unics 1 & < oate T 05/12/76
.| samvicz o unit COMPONENT COOLING WATER HEAT EXCHANGER] rrem wo. 1.0
si2x  61-528 ryee TEMA CGU CONNECTED IN Hor:zontal
s | SURFACE FER UNIT 38,720 E£%. swELLs PEm uniT  TO * SURFACE PER SHELL 24,260 E27.
33,915 Gross 4%, /08 Gros
b *pDel. 2/1/76 (two units) ° PERFORMANCE OF ONE UNIT
. SHELL S10E TUBE SIDE
e | LD GRCULATED COOLING WATER SERVICE WATER
oy [ TovaL i evTenna 7,350,000 8/Hr. ' 7,000,000 #/Hs. -
- e o
o wouIo 7,350,000 #/Hr. 7,000,000 #/Hx.
as TEAM
. MOM-CONDENSABLLS
vs | PLuio varonizED o conoENSED T e e Ay
o STEAM CONODENSED T il I T T 0T
» | SRAVITY—LIGUIO hHsth i Ine [ BANS F"g-jl Y
" VISCOSITY —4.10UID TT i cmml e TOUE Vit
- | MOLECULAR WEIGHT —vAPORS
n | SFECIPIC MEAT—LICUIDS e .ru’e 1. eTu/
" LATENT WEAT —vARORS aruse sTu./
a3 | TSMPERATURE N “4,5 v & »* » en. .4 > e
- s | TEMTRRATURE OUT 10,0 '~ ‘» 1n8. 4" - v :
- = | orenaTiNG rRCIIURE 1138 o/na. N b da) /90 N,
= | Wumeen oF rassEs ne Are
o | ymoaTY 2.6 rr/suc. 4.7 v eec
2 | Pmessure oRoe .12.4 3 /0. .. € 1 s/5a ™
» | CLEANLINESS FACTCR e recssssssssessssesee B0 N8 essssSsSSD -——————— pp—
-
o | HEAT EXCHANGED -8 T UM 70,000,000 M T.D. (CORmEETED) & 4
| TRANSFER RATE - SEAVICE 451 - O Lam £64
- CONSTRUCTION OF ONE SHELL
s | CRSiGN FRESSURK 150 /8GN 180 ¢/8Q. ™.
| TEST FeessUmE 228 v/na ™. 228 /90 ™.
w | CRSIGN TELrERLTURE 225 oy 223 >
s | Yuses 20/10 Cu-N (B-lllwe 28h0 ©0.3/4" ewa. 18Mi;uEnaTH 44' =0" wmTew :. |
-| ®#os C.S. A-516~70 0. WAX 61" oowss 2Courses 1-1/8" Reraincer |
» | SHo coven  -== PLOATING MEAD COVER ===
«| Oa C.S. A-516-70 {Coated) * 1-1/8" ThK . Saroms. coven C.S. A-516-70(coated)”
o [Foes smexrs—svarionamy C.5. w/30/10 Cu-Ni Cladd ingll i/ noaTiNG -
o | #armas-cmoss  C.S. (3) v °?g'““';.,;}£ﬁ“ THICKNESS 5/8"
- GAPPLE ~LONG === TYPE == THICHNESS -
o | TUSS susecwTe C.S. (12 ®ull Suscoxts) THICxraSS §,/R"
- | sanxxTs Ccopressed Asbestos
- | CovemcTIONS —SnaLL ~ 24" our 24" s Butt weld (3¢ch.s0i
p s, — W 24" T 24" - 15Ce P.F. Fla.
- | Commonon prowyregmpreyar—2 O N TuBM 3IDR Nene = Lined
, ® cooe meouimemenTs ASHME CODE SECTICM 11X, CLASS 3: TEMA CLASS "R"
- WEIGHTE — EACH Seewli 4_&0)“000 - e o P or warem 160, 530
"
"

REMARKS: ITEMS CPl-CCA-HHX-0l & 02, CP2-CCA-HHX-0l & 02
%

& *&~ .

- —— ————
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. EXCHANGER SPECIFICATION SHEET
PERFORMANCE - INITIAL RECIRCULATION

=

JOB NO.

cusTOMER Texas Utilities Services, Inc. REFERENCE NO.

AT R KX Gibbs & Hill, Inc. - Agent PROPOSAL NO.

PLANT LOCATICN Comanche Peak Steam Elec.Sta.-Units 1 & 2 DATE

SERVICE OF UNIT COMPONENT COOLING WATER HEAT EXCHANGER ITEM NO.

SIZE 61-528 TYPE TEMA CCGN CONNECTED IN Horizonzal

SURFACE PER UNIT 42,720 Eff. SHELLS PER UNIT Two * SURFACE PER SHELL 245,153

29,416 Gross 3 24,708
%pel. 3/1/76 (two units) PERFORMANCE OF ONE UNIT

SHELL SIDE TUBE SIDE

FLUID CIRCULATED COOLING WATER SERVICE WATZ

TYOTAL FLUID ENTERING 7,350,000 #/Hr. 7,000,000 =/Hr.

VAPOR

LIOUID 7,350,000 #/Hr. 7,000,000 =2/Er,

STLAM

NON-CONDENSABLES

PLUID VAPORIZED OR CONDENSED

STEAM CONDENSED

GRAVITY=LIQUID

VISCOSITY-I1QUID

MOLECULAR WEIGHT —~VAPORS

p——
SPECIPIC HEAT —LIQUIDS

LATENT MEAT —~VAPOAS

TEMPERATURE IM

TEMPERATURE OUT

OPERATING PRESSURE

NUMBER OF FASSES

vELOQITY rr/esc.

PRESSURE DRO® /90 ™

CLEANLINESS FACTOR cocecccne= @

MNEAT EXCHANGED 8 T .U/ MR, 26OLOOO‘ Qoo M.T D (CORRECTED) Jg. 2

TRANSFER RATE — SERVICE 272 asAN 140

-

CONSTRUCTION OF ONE SHELL

DESIGN PRESSURE s/ W

TEST PRESSURE 50 W

OESIGN TEMPERATURE h

TUBKES . . . LENGTH

sHELL THICKNESS

SHELL COVER FLOATING HMEAD COVER

CHANNEL CHANNEL COVET

TUBE SHELTS ~STATIONARY PFLOATING

BAFFLES ~CROSS THICKNESS

BAFFLE —LONG THICKNESS

TUBE SUPPORTS THICKNESS

GASKETS

CONNECTIONS — SHELL —~ N

CHANMEL ~IN

CORMOSION ALLOWANCE —SMELL $10K

COOE REQUIRE MENTS

WEIGHTS —~EACH SHELL BUNOLE FULL OF WATER

NOTE: INDICATE AFTER EACH PART WHETHER STRESS RELIEVED (5. M) AND WHETHER RACIOGRAPHMED (X.W

REMARKS:
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HVAC vacuum and Heat Transfer
— EXCHANGER SPECIFICATICN SHEET
' EG NO 70CIN
2 CusTOMER CVI Corp. JOBNO 17748M
3 USEA__Texas Utilities Generating Co CUST NO 77-1609
« PLANT LOCATION _Comanche Peak Nuclear Plant DOATE 9/25/78
s SERVICE OFUNIT R=- ITEVINO i
¢ SIZE -G TVPE  BREM POSITICN « HORIZ. R %
r SURF.UNIT Ii% SC FT SHME..S UWIT __ One  SUFRF SWELL 1170 SC °7
o NC CFUNTS 4 SHELL APAANGEMENT == £GR SPU/GAZ
- PIRFCAMANCEI SECHNE LMIT -
9 FLuD ALLOCATICY s=€ul 3ICE [} TL3E 3108
0 FLIC CIRCLLATED : R-12 | CQOAAna mg
11 TOTAL FLUID ENTERING o HA 23,784 | 125,
12 N out H N cuT
3 VAPCR omR 123 784 | - | - -
" ) o nR - | == 1125,000 1125,000
) STEAM * WA - | - - -
1% rstesoMSE1eAdedd a8 | - i - - i -
” T XRAXXXXNXXT S .OF LT s =3 i .- . 23,784 g e
" s Batd 220084820 v 2 da | ' o P g
B Tk O : - - i 1.0 , 1.0
20 . SeosiveutLC Cos. - : . 47 - 417
R R T . ©120.9 - - =
R N I it oas il | - : - - : -
23 sagseC <£8° I By - - 1.0 1.0
24 TeER AL COLOUSTNTY ’ - : - ' ‘38 i Ja
2 LATE T =EAT i -- ! - ! - | -—
3 “ERERat 3 *i___19% 347 ' =338% ' 4
27 ™ ET sesis_eg PSIA ‘310.‘ . lio
29 i BEIN GF SaisEs 353 5mEl. One ' _Two
29 /ELITITY 5T T | cns i 4.8
30 PRESSUAE DRDP - aLLOVWCALC FSi 1 6 2 | S 4.6
31 FOULING REs.3TAnCE | —— | 0005
37 mea- tzwinEn 1 362,0000 3T wA MTD SCRSECTEC LL. 5 -
33 TRANEFES 3.TE CES.CE 66.5 SLIAN ——— 3=, =8 50 8" -8
CCHSTAUCTION CF ClIE SmELL H J+EI= 2.0.FC2S.E LF i
2 ewg, €28 o+ Tueesle |
38 CESIGN TEST SRESILRERSS 350 6525 150 225 ' REF: NU-C-1028-1
38 S23:GN TEVFEAATUAE €| 200 |
37 SoR9CICh ALLSWANCE 811 /8"an C/S_1/8" on c/s
38 CONNECTCSNS | N 2"-3000%SsW 3" _1S0% RF
e 2"-2000#sW 3" lsaij!]
0 RATING |
i reeero 260 cos /8 ™ TeioaN el 049 N WENGT- B'6"
42 TUBE WATESIAL 1 %X 345 SB= §§9 90/10CuNi »°o» 25/32 '™ = “’xxxxxxxﬁxxvggxx
9 s<e.. SA-106 Gr.B & === CC 16 '™ |SmELLCTVER e== .
“ XXxnx sonne” SA=-106 Gr.B/SA-283Gr , CT-ANNELCOVER —mm
45 ?\.Qii-{‘?.j?;?lcwaiv SA'171 CDA 706 TLIESREET L FLOATING p—
8 FLOATING =EAD CCOVER - INPINGELENT FAOTECTION SE'ZQQ 3Qi ) .{S
47 BAFTLE5 - r=.ssSA =285 Gr.C~=t 4-Secm, 25 12ACS 4"
48 SAFFLES -xeitX Subcooling wexr_é:\ 289 >-"C':§_53_2_85_Gz-
9 et s-gi.oo8eimE.  Welded Flanged "% Expanded ____
80 GASKETS - SHELL Swn B AT ac-no cae sesrnEL Neocrene
§1 COOE REQUIREN'ENTS * TEUAC.ASS B
§2 WEG=TS S=ELL - SmPOING FLOOCED 25
$1 REMARXS .ASME Ssg:. ‘:: . S:I!!! : !xubg’jdel ‘Q.g:ign }l: II Du ' 1
% _(shellside). 1974 Fdition-Winter 1926 Addenda
88 - \ e Case 163141
. ,T'%b“ have 26 fins per 1nca.
02
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APPROVED
FOR ARRANGEMENT ONLY
PROCEED WITH FABRICATION
BUBJECT TO COMPLIANCE WiTw
ALL DONTRACT REQUIRCHENTS,
DRAWINGS, AND BFPECIFICATIONS.

NOV 101970

Giees & H;L;.. Ine.
ERGINELRS, DESIGACRS, CORS!KUCTORS
NMew Yoax

PERFORMANCE CURVE

AND |
CORRECTION CURVE
FOR

CONTAINMENT SPRAY HEAT EXCHANGERS

0AT J-2275

BY

Woits Hated

MARTIN WALSH
PROJECT ENGINEER

JOSEPH OAT CORPORATION

REPORT #TM-214

THERMAC ASSOCIATES

" oy

TEXAS UTILITIES SERVICES,.INC. P.0. #CP-0050
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MR LR EesL ULAn T

PROBLEM DESCHIPY [ON=GoM CONTAINNENT SPHAY %) J-2275 =

PAGF NO, 1

*r INAL .'l“.lru 1.0.~PENF ,CRY -
CASE ~natind- MULTI=PASS  FLOW=  T,E.M.A, FACHANGE k= BAFFLED ANRANGEMENT MLTERN.SOL. ¢ _  _ .° ~
. .
** PROCESS DATaf e COLD SHELL SIDE HOT TLEE SIDE 5 SHELL STDE PENFUNMANCE *e St s
© 1 NaME OF Flulg COM,COCL . WTR RONATED WiN I NOM, VEL, X~FLOW/WIND. 3.847 10,19 TR e
2 FLUID CONDST [ON SENS. LIuulp SENS. LIOUID 2 FILM COFF ,oR=FLOW/WIND, 1931.87 0.0
3 TOTAL FLO# RATE (M=LB/HR) 040,480 €$03,322 3 FLOw FHACTJONS HEAT TRANSFER M= ,78)
4 Az 10 H= .T40 Cw .10 1E= .06 F=0.00
& TEMPERATURE. IN ZQuT (DEG.F)  115.0 7/ 171,0% 233,64 7 175.0° ** SFELL=SIDE WEAT THANSFER COMRECTJONS
S TEMPERATURE s AVG./SKIN (DEG.F) 183,07 \le&7.2 204,27 181.) S TOTAL #BEVTAs #GAMAZ #ENDZ  #F IN# LR
6 PRESSUREs  INLETZAVG. (PSIA) 135,07/ 130,0 250,07 242.5 6 .920 «920 1,000 1,021 1,900 e e —
7 PRESSURE DROP. TOTAL/ALLOW, (PS1) 8,577 10,000 )a.447 15,00 ®* PRESSURE DROPS ®® (PCT, TOTAL SWMELL OP)
8 VELOCITYs CALC./™AX ALLOw. (FT/SEC) 3.267° 5,00 $.507 15,00 T NOZZ (IN/OUT) 6,95/ 7,03 WIND 8.18 o i
. 8 END 24,.64/TUBE NOZZ OP,~PCT,. TOT, 9.09
9 FILW COEF. (SAF.FAC) (BTU/MR-FT2-F) (451,08 800  1932.43 { .80) - )
10 FOULING RESISTANCE (HM=FT2-F/7HTU) -0.0v000 ~0,00000 ¢ 1.T, PARAMETERS e SHELL TURE
9 wALL LORMECTON 1.027 % _op)
11 DENSITY QI ET) 61.2407 60,0366 10 PRANDTL NO, 3.0 B ol o ae
12 THEAMAL COND. (RTU/HR~F T=F) 3730 .3833 11 REYNULDS NO. AVG, 42660 155992 it
13 SPEC. MEAT (8TU/LB-F) <9973 1.0012 12 HEYNOLDS NO. IN. BUN, 33105 184832
16 VISCOSIIY AT AVG. TEMP, (CENTIPOISE) 45078 «29586 13 REYNOLDS NO. OUT, RUN, 53120 128378
IS VISCOSITY AT SKIN TEMP, (CENTIPOISE) «38052 33919 14 FOULING LAYER (IN)=0,00000-0,00000
** OVERALL PERFORNANCE DATA oo o W *% THERAMAL RESISTANCES ®e (PCT. OVERALL)
16 TOTAL HEAT DUTY WEQUIRED IMM=ATU/HR) 1169.854068F 1S SHELL TURE FOULING WETAL OVER DES, — —— —— ———
17 EFF. TENP, DIFF.o (LNTD) (F)IDELTAN®  (DEG.F)  €1.2( ,83) (1,000 %0.9 16 39,55 J4.18 0,00 26.28 -.51
18 OVERALL COEF.s REVUIRED (BTU/HR=F 12-F) $77.123 17 TOTAL FOULING RESISTANCE ©.000000
19 OVERALL COEF.s CLEAN/ACTUAL (HTU/HR=FTI2~F) ST4,.16 7 S74.16 18 DIFFERENTIAL RESISTANCE ~ T=,000009
i
e CONSTRUCTION INFOMMAT[ON oo bl * SRELL NOZZLE INFO. ** INLET OUTLET
20 NO. SHMELLS SERIES | PARALLEL |  TOTAL SURF, AREA (FT2/UNIT) S866 19 NOZZLE 1.D. LIN) 17.3 7 17,23
21 NO. PASSES SHELL | TUsES 2 EFF, SUNF, AREA (FT2/SHELL)  S780.9 20 vFLOCITY (FY/SEC) 8.45 8.54 ’
22 SHELL DIAMETER (iIN) 43,000 TEMA- SHELL TYPE E WEAW wEAD UT 21 DENSITY ILB/FTI)  61.682 60.731__
23 BAFFLE TYPF “HORZ-NO TUBES NO. CROSS PASSES/SHMELL PASS S 22 NOZZ2.R-V=50 (LB/FT-52) 4399 4488
26 SPACINOLCENTRAL  (IN) 59,630 BAFFLE Cut (PCT.DIA.) 19.20 23 BUND.R-V=SO (LB/FT=52)  1]14s 1162
25 SPACINGeINLET $1UF 59,430 HAFFLCUTWAREA 1) 21,4 2) 0.0 3) 0.0 24 MEIGHT UNDER NOZZ (IN) B B T Mi—
26 SPACING.OUTILET Cinl 48,500 CUT+HEIGHT FROM CENTER LINF (1IN}
27 BAFFLE THICKRWESS (IM) &3 POS.2l) 13.2 2 0.0 3 0.0 ** TUBE NOZZLE INFO, ®» INLET  DUTLET
25 NCZILE 1.0, (15,3 el © o rere—
28 N0, PAIRS SEAL DEVICES 0  JAPINGEMENT BAFFLE INCLUDED NO 26 VELOCITY (FT/SEC)  10.7) , 10.4R
29 TOT.TUBE SHEET TMICK.(IN) 4.3  PERCENT TUBES REMOVEC (ROTH) 0.000 27 GENSITY ILBZFTI) _ 59,344 50,.65)
30 TURE TYPE PLAIN 0. OF TUBES/SHELL 1220  ** DIAMETRAL CLFARANCES se
I TUBE LGTHOVERALL IFT)  24.4%92 TURE PITICH LT «937S 28 PAFFLE TO SkELL (N 1878
32 TUBE LOTHEFFECT. (FT) 24,133  TUME 0.0. LT «750 29 JUNDLE T0 SHELL (IN) 7 30000 e
33 TuRE LAYOUT (CEG) 30  TUME 1.0. i) «652 30 TUBE 10 BAFFLE MOLE LINY .0156
34 PITICH RATIO 1.250  SURFACE A9ES RATIO (OUTZIN) 1,150 31 BAFF.OVERLAP MULTI-SEG., (IN)  ».0,000
36 WEIGHT ESTIMATION /SHELL  (LH). DRY 23528 wEl Il T T
SOWAINING ~ESTIMATED TUBE COUNT FOR TWIS SELL SIZE IS 1762 TUBES. THE . {
PHOGRAN USED THE INPUT YALUE UF 1220 TUBES IN CALCULATIONS, - 1 TR ;
th ot i N TR T &
DISTANCE FROM TANGENT POINT TO LAST BAFFLE FOUALS - . \

— e ———— — -
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MEAT EXHANGER DATA SHEET
s& C oENT, _RS-881 08 J-2300-1
yyeg BEU Vertical ___ $Q.FT.PER SMELL 8627 SHELLS, IN SERIESPARAL. 1
28 . AN-22) SO FT PERUNIT €627 TEMA CLASS 2
PERFORMANCE OF UNIT
OPERATION MOOE
x ¥.1x1l . -
19.10.89)1.0%17.
usmw.cwwuuva | $27.5/ .8
T R L 'Fc—'!u. SIOE | TUBE SIDE | SMELL SIDE | 7/UBE SI0€ | SHELL SIDE | TUBES)
FLUID ENTERING SERVICE WTRPROCESS
TOTAL FLUID. LB/HR 3.8 x 105[1.9 x 10%
L LB/MA 1.9 x 10°
VAPOR, LE/MR
MR
VAPOR'D OR CONDENSED
TEMP IN/OUT ¥ B
SPECIFIC GRAVITY
VISCOSITY (LIQUID). O
CONDUCTIVITY (LI1QU'D)  —
PASSES 2
VELOCITY, FT/SEC 5* 5.1
PRESSURE AT INLET. PSI
PRESSURE DROP, PSI - 6.0
FOULING RESISTANCE 4
CONSTRUCTION OF ONE SH/ LL
SHELL SIDE TUBE SIDE
= g2 1507223 $00/°00
DESIGN TEMP °F 200 400
A COOS CLASS _Section 111 Cless ) _Section XX Clasa 2
CONNSCTIONS B0 24" 1308 WNRF Plange 12* Scb x STG Ruct Meld
SIZE & FACING) T a" 1504 12" Sch x STG Bust Neld ‘
-~ loT:En
GASKET & JOINT STYLE Spiral Wound - Retaioed Spiral Wound-Retained
CORA ALLOWANCE 0.125" __0.008" On Tubes ]
TURE TO TS JOINT__Velded and rolled DMPINGEMENT PLATE Deflectar ar lalet
TUBES NO._ 129 __0.0.0.25° _ GuAGE ABBNC LEnGTH Max. St. Lgeh. /Legm22'70
SMELL 1.0 . 42,257 00 48,28 __TsEmTOH 1" . A D
BAFFLES mmm—vm_z.t__;mm__!m___
WEIGHT . LAS. [T SO & . I— FULL 4,000 _ euwOLE 16800
" PART MATERIAL TR PART MATERIAL X IN.
TUBES 49~ 9 1.5  FIXED -0
"ELL SA516-70 .50 i hdieee | Y04 $/S Weld Nverlav 3%
<Ll COVER $16-10 . %0 CROSS BAFFLE 16 178
CHANNEL SA2460~-304 1.0 LONG BAFFLE p—— .
| CHANNEL COVER L SAZAO=J00 OTHER Tppinge Plate SA8 1623
REMARKS __ oHax. value corresponding to_smax. ol WM e o e - - = ———-
el 1SSUE OATE | ENG” APRD
) 1zn) (YRLE™ Chnina
2 | Revised 1171277 L b ima
| S
387
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| . OPERATION AND MAINTENANCE MANUAL

UPS AND DISTRIBUTION ROOM AIR CONDITIONING 1 mms
e ZAACUR=01
T CEX=ENAACOR=QZ
: PREPARED FOR
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GIBBS & HILL SPECIFICATION 2323-MS-87
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EXCHANGER SPECIFICATION SHEET

48 TUBESHEET - STATIONARY SR17] CDA705 (80-10) TUBEEMEET - FLOATING o

. R ——— '--o
-
-

v -

L 3 3-8 3 -

R ot

1
2 CUSTOMER ration JOB NO.
’ us""?ﬁ"'—mmL : CUST. NO. £1.1904
4 PLANT LOCATION DATE May 29, 1981
s SERVICEOFUNIT  p.12 Condenser ' ITEM NO
s SIZE 16-5-76 rvreTng-i POSITION - HORIZ /X&R%
* SURF/UNIT SQ FT SHELLS/UNIT e - SURF/SHELL 827 SC FT
8 NO. OF UNITS WO SHELL ARRANGEMENT ENGR. :
PERFORMANCE OF ONE UNIT | ;
® FLUIC ALLOCATION SHELL SIDE TUBE SIDE '
0 FLUID CIRCULATED R-12 Nater
11 TOTAL FLUID ENTERING oA R0l » 45 000
“” »~ ouT IN ouT
” VAPOR R | R 016
“ LIOUID "R 45,000 1
1) STEAM 8R
3 NONCONDENSABLES "R
W BLUIGGATRR XXX XL ONDENSED  emf 8,018
18 STEAM CONDENSED ' L)
19 GAAVIIY - LIOUID bo :
i 2 WISCOSITY - LIOUID I’V i
21 MOLECULAR WEIGHT - VAPORS -3 '
} 22 MOLECULAR WEIGHT - NON - CONDENSIBLES |
! 23 SPECIFIC MEAT aTU/eSF . 1'n
| 24 THIAMAL CONDUCTIVITY B2
' 25 LATENT HMEAT : .
2 TCAPERATURE  TSAT = 150 °F 190 145 135 ¢ 462 2
i 27 INLET PRESSURE . 250 PSIA —
: 28 NUMBER OF PASSES PER SHELL One_ _Four
—~l_‘ 2 VE.OCITY FTJSEC p— 124
{ 30 PAESSURE DROP - ALLOW.CALC PSi see 'l sse ‘LR S
i 31 FOJULING RESISTANCE soe 0008
it 32 MEAT EXCHANGED £06.000 2 BTU/MR MTD (CORRECTED Aya'd, 108 F
‘:! 33 TRANSFER RATE SEAWICE Ava'd, 67,7 CLEAN  £7 0 BTU WA 5O FT °F
i CONSTRUCTION OF ONE SHELL SKE-CH (BUNDLE HOZILE DVIENT )
il M SHELL SIDE TUSE SIDE f
t 3 DESIGN/TEST PRESSURE PSIG 380’ _code 150 code
g' 3% DESIGN TEMPERATURE " 200 200 FOR OFF ICE AND
- 37 TORAOSION ALLOWANCE ™ 1/8* 1/8" LA “ -4
’ 38 CONNECTIONS [N 1=172" o ' ENG'NEER"‘\J Q“‘L
’; n SIZE & ouT 1.1/2* o
i & S 000 1bs. Syl 150 b, R.FL
TUBE NO 260 00 B/R N THKIMING AT ) ag ™ LENGTH glgw
TUBE MATERIAL WLO/SMLS) SRIEQ CDAZ0E* MTCH 26/32 WS- 30y SR OOUX
43 SHELL c/¢ ‘ 0 18.1/4" 16 N SHELL COVER . UNTEG ) (NENOV )
] “W .,‘x._murr /5 CHANNEL COVER -

PLOATING MEAD COVER e IMPINGEMENT PROTECT Yes

BAFELES - CROSS r/e  TYeE 1 - cuY $oACNG
BAFFLES - LONG Liageenta TURE wm% an - s
JUBE SHEET JONTS - "“L_Hgld:d__ CrannEL  Flanged TUSES palled and Nelded
GASKETS . SmELL FLOATING MEAT o0 Cmanricy Neanrene
€oote "‘°”'“"“""Tubesidl ASME_Sec 111 L1 J/shell&ig A.S! o ““ Ll L.
WEIGHT 5 SHELL - SHIPIG sLovuio el \o-
REMARKS  *Tybes per SWMQM!WM
26-EP1 CS81=§507 Tage S 01 9
Rev N/C
B WA
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PERFORMANCE TEST REPORT :
FOR |
YORK HERMETIC TURBOPAK
MODEL HTC2Al-ABCS, REFRIGERANT-1l
NUCLEAR SAFETY RELATED CENTRIFUGAL WATER CHILLER UNIT

»

CUSTOMER: TEXAS UTILITIES GENERATING COMPANY - |

P. O. BOX 2300 |

2 GLEN ROSE, TEXAS 76043 \
PURCHASE ORDER NUMBER CP-0080B 3

AGENT: TéXAS UTILITIES SERVICES, INC.
2001 BRYAN TOWER
DALLAS, TEXAS 75201

CONSULTING ENGINEERS: GIBBS & HILL, INC.
393 SEVENTH AVENUE
NEW YORK, NEW YORK 10001
SPECIFICATION 2323-MS-80B
ADDENDUM NO. 1, DATED SEPTEMBER 15, 1978

PROJECT: COMANCHE PEAK STEAM ELECTRIC STATION
UNITS 1 AND 2 r R R T

1S 4
GLEN ROSE, TEXAS SoSEReE SIS PEASIGANIEN

BSUBJECT TD COmPLIANTE WwITH
ALL CONTRACY RESWIPEMENTT,

UNIT IDENTIFICATION: WATER CHILLER ITEM NUMBERCSANC ereciricaTIONS.

CP2-CHCICE-06 ¥
YORK SERIAL NUMBER 8-1965JUL 201979
YORK ORDER NUMBER 77-780931 (H)
Gises & HiLe, Inc,
ENGINEERS, DESIGNERS CONSIRULCTIRS
NEWw YORk
SUBMITTED BY: YORK DIVISION, BORG-WARNER CORPORATION
YORK, PENNSYLVANIA
JUNE 21, 1979 :
TRANSMITTAL NO. ¥-124

PREPARED BY:

- - R -
CONTRACT ENGINEER

APPROVED BY: 46.'00@”5 aga.

CHIEF CONTRACT ENGINEER
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- .0 B
CakEy DES 1,17, 11322 Ad

i anit COMATCHE PERK STERM ELECTRIC STHTION.

b
‘

Locar v GLEV RUSE TEXAS
771=-70093i n

or_ A.R- SHAVKO JR.

POWER 1.4PUT 103 Ku RAAINUMA oWl =

voLTs 460 , 3/ &0

- FLA__l4%
LA LELTA__"747
LA STA -y

STARTEw TYPE_ACRDSS -THE ~LINE

TURSOPAR mODEL N0 ATC2A)=ABCS unll LUTY
CONDENSER

FLulu TYPE nwATER

Uplv'n Jm.

TE4P O = F 105.0

TEWP OrF = F 115.5

FOULIww FACTOR « 00050

PASSES 3

TULE Vel = FPS 6.17

PReSS LROP = FI 13.07

COPPER - 184
1623, ( 26 rPl)
150 PSSl

TULE #ATL & nlO,
EAL Suwnr = 34 FT
DY = wAlER SIVE

C0APd WOUEL  A) SPEEU COUE Lw

prce

CHI'LE

- - - — " — . . W G - - - - . —

101 Tk

N0. Uilis__ 4

ALl lﬂﬂm -
I d ‘.‘-‘i‘:‘.‘i.‘é‘.‘;.‘;.h
FEB3 1
8PS & M.
: L. Ing.
ENGINEERS, :(:I;MRS CONSIRUCTORS
Yoax
BASIC CONDITION
COOLER
WATEn
255,
64,5
55.0
« 00050
5.92
13.69

COPPeH - 1A3
1438, ( 26 FPI)
150 Pulu

nekk I



SA% ¢ Qs'. 11977, 11824 AA

USEn A Ac_CQ!ﬂ_QEE___EMﬂ_E LECTB‘.C'. STATION
socailoi_GLEn ROSE ‘TEXAS

77-7605 31 n oy_4A. R. SHANKko JR.
wo. Untus, 4
POER 14PUT 1255 & MAALEUA aie = 126 T
voLTs 460 s 3 7 60 .
FLa__J75.3

LRA LELTA__147___

R e
STARTEs TYPE_ACRDSS-THE- Live

TUKbOPAK HOJEL to HICZAI-RBCS JulT WlTY 101 Tk EmMERGENCY CONDIMIDN

CONMIEISEK COOLEN
rldlo JYPE nATEH WATER
UP-& 3“)0 2530
ftu‘l“ Civ = r '3500 .“.9
1Eal Urr = r 146.0 62.0
":‘)\JLl-‘U FAC:\)H 00005\) OWJ‘JO
PAS5ED 3 3
PRESS LitliP = FI 12.44 13.41
TUBE «ATL & ut. COPPER =~ 1Re COPPER = 143
EAL SURF = Su FT 1623, ( 26 rPl) 1438, ( 25 FPI)
Jar = wATEN o10E 150 PSlu 150 PSIG
COPK wOvEL Al SPeEey CUOLE  La KEFk 11

/ (lc((ﬂ ! ([‘/'//’\
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EQUIPMENT Do i
ecw Hix 228 he.s, 108" /70~.\'A’J£() MANGAL d
- « —Aﬂ;‘o‘.(nﬁ'ﬁlfc
MNUCLEM (niL F ”6/,.{ ”{/.;‘ DATA
CONTRCL RODM - CRUIPMEN Dl
Ale 200 wd o hble | '?%/u¢ MPANY B il
7 )
"::gu-.-.fﬂ Q0D - o o — p——— GTh-$01% 7 .
~ .ﬂ‘l%’_
- 1 P
cT WA we-cT _‘ ¢
o 200 (/’//7/ - ed.ovo! -
én PUMP il . wips -g(;o ,
CODLE A - / #‘“ J' be e {"“’* W.z '
- i WPt 2712 ’
B vy zZe00 lu%r MC-tT-& """"”“‘é,‘,‘b .
1T .cv'e aw. nble. < EQuipmEnT PCEIH
WPs A/c oD 200 ¢ 3 AQ". /’3#“6-‘“_ e T
s e e - - L
; i
(LC%,m"(/ Aﬂ"j sl m{t S AC 7~ Ly € R’ 74“7’
Z/ /35 ! e P
3 et

Checking Mathod # @;3.'?‘.3.":. s F-166, 7-82

g WO e gy e e e e

.




a5 wer: 8e0ss. 022§ WUILY
Y F JOB NO : —M——-
. o)1 I Disti bt

CYGNA 5T DATE LOGGED: % a8 S
LOG NO. : N[A)I//]MS

FILE: J eus S
w Horstroan

5.

References:

(1) 8sbs & w11 Drawing 2323.5.0903 § ¥0 6é F/o/C el F /-

Gibbs & Hi1) Calculatton SCS-101C, Set
(3) Gtobs & H{)) Drawing 2323-E1-0713-01-5, Reviston §

Cygna's review note¢ that on Sheet 91 of reference | the analyst assumed
the end conditions for member AB to De fized for the longitudina! end
vertical loads analysis. The use of this assumption also requires that the
fixed-gnd moments be considered in the analysis of memoers AL and B0, Ko
consideration of the moment transfer to members AE and BD was made in the

enalysis,

The frame analysis #lso constders the elevation specific accelerations as
well a5 & 253 reduction 1n the applied vertics) loads. Mo substantiation
of the vertical 10ad reduction was provided. The frame aalysis also
Included a stress check based on the following equation:

fe [f.! . f“z ‘ '.’g]la‘ 2 kst
In Cygna's apinion the comdination is tncorrect for two reasons:
(a) The axtal stress 1s compared to the allowsdle bending stress; and,

(b) Standard AISC code Interaction equations 1.68-1a, 1.6+10 and 1.6-2 are
applicable,

The brace design appears on sheet 94 of reference 2. The design does not
consider moments Induced through the fixed connection at the frame. These
monents would alse be Induced into the anchor bolt connections but ware net
considered. In checking the adequacy of the membder, 2 comparison is made
betwean axtal force and allowadle axtal stress. A proper comparison would
require chacking applied and allowable stresses.

Members AL and BD are connacted to the concrete via anchor-bolted ¢l ip
angles. As noted adove, the effects Trom fixed end connections on member
Al are not considered In the design of mesbers AF and RO, Since such loads
dfe ignored, the shear Toads on the anchor bolts due to torsion from
Mesbers AE and 8D are not Included In the evaluattion of the bolt capecity.

Support 3026 1y wpecified as & “Case 5Ped, omit brace” 1n refarence 1, The
tray assemiy cr"!n? (Grawing FSE-00159, sheet 3026, meviston §) spectfias
@ brace. Cygna's walkdown indicates that a brace has not deen 1nstalled
and that support 3026 was located ot & tray elbow, Cygna's walhdown also
NOt&d Lhat the tray segmants TIZPABCIS and TIZPABCIS are supported
Tongitudinelly by support 3026, The direction of this longituding) load 1s
perpendfcular to the dirgction (but 1n the same plane) of the anelyred
longttudingl Toads, The effect of the loads on fupport 3026 from the trays
11sted above will be an Incrasse In the transverse 1o0d used 1n the
erfginel support destgn. Cygne wes unadble to locate any colculations
vcr'fy'n’ it ll!?u.ty of t‘o Uppart with the brace removed and
Considering the effects of the Imposed 1oads from cahle Lrays TIZMBC1S ane

Tizpaecle,

Rev + 1
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;vgl QUESTION: (Mo. S cont,) : REF: 84056.022

(a)

(»)
(¢)

(d)
(e)
()

(9)

Please provide Cygna with justification and documentation for:

The suitadbflity of assuming fixed ends for member AR without
considering the effects throughout the remainder of the frame
Including the anchor belts; -

The suitability in reducting vertical loads by 25%;

The use of interaction equations othar than those spectfied hy the
AISC code;

The capacity of the angle brace when constdering the effects due to
fixed end momenty;

Y:o acceptadbilfty of checking an applted force ageinst an a)lowahle
strass;

The capacity of the brace connection base angle to fvs1si the moments
Ca) “ted through the brace due to brace fixity; and,

The capadt!lity of support 3026 to restst the app'ied loads inclyding
those Induced by the T1sted tray sections above, '

JUGCO RESPONSE:

{e)

(b)

(e)

For longitudinal and transverse loads (in the plane A frame)
the frame is considered rigid and the resulting moments were
considered in the design. MWowever, when considering vertical
loads, because of large differences in stiffness between the

two members, only a small fraction of the fixed end moment goes
to member AE as a torasional moment. Refer to the explanatign

at the end of the next page. Bince this is very small, it is
neglected.

A Toad reduction of 25% was used because the span between SP & and
the next support 1s allowed to be 8 ft. maxioum. The share &f the
§P 4 is X8+ cantilever portion of tray (2'-0 max.). €+2¢6'.0
which corresponds to 25% reduction,
Column 8 of SCS-101C Set 3, sheets 92 and 97 should reed:

foy » Foy X [} - (&)’ - (fﬁ)z &

dx

Whe Fa e 12,07 ket for ki, o L 107

Fby ® Fbx = 22 k3!
Mowevar, the fine) ~esults shown in the attached sheets 3/92a & 3/92b
are identicail.

Rev., 1l




TUGCO RESPONCE: ( Mo. 5 cout.)

(d) From column 9 of SCS.101C Set 3, sheets 92 and 93, the effect dye
to fixed end moments in the brace angle is 0.6] KJT . 0.15 K.

This whan added by AMS to the axia) force due to transverse lgad
is negligadle, “»

(e) Inadvertently P was compared with Fa m:!ua of Fa X A, Mowever,
a;neo A ,is greater than 1 ( A « 2,11 in.%), this does not affect
the resylt,

(f) As lhovr: 1nb‘1tm (d‘) uova. ;M m:; to‘u carried to the brace
connection base angle 15.0.6) x or 45 additiona!
shear and tensfon, Trre0l6n

From calculation SCS-101C Set 3, sheet 9

Te[2.60%+ 16°0% « 2,690
ve[179% + 1620 e 1
This shows that thare s no significant change.
(9) Refer to the attached calculations for verification that aN

Stresses are relatively Tow. Since support 3026 carries only one
12" tray there was no need for bracing.
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TEXAS UTILITIES GENERATING COMPANY .
P. 0. BOX 1002 - GLEN ROSE, TEXAS 76043
Uoo‘b\«ﬁu‘hw\,

September 2., 1984 ‘{Jy¢<j

Cygna Energy Services P FVL"JA

101 California Street

Suite 1000
San Francisco, California 94111 A),C()
Attn: Ms. Nency Williams, Project Manager ?"JOSé PF’

COMANCHE PEAK STEAM ELECTRIC STATION
CYGNA REVIEW QUESTIONS

REF: 1) CYGNA LETTER 84056.023 DATED August 21, 1984
Dear Ms. Williams:
Attached is TUGCO's response to the following:
1. Questicn 3 (Clarification) Reference 1

If there are any further questions or comments, please contact
Ms. Jeanne J. Van Amerongen (Extension 500).

Very truly yours,

W/lﬁ/
L. M. pplewell

Project Engineering Manager
IMP/JVA/bh

cc: L. Popplewell
D.H. Wade
R.E. Ballard
C. Moehlman
J. Van Amerongen

CYGNA
T Y —— ¢/ ,__*_;

DATE LOGGED: VEIPTS
LOG NO. : s ~ZQ
FILE: 2Ll e 2R

TrOSS PEY. PTIT 2L )'7_4' o _Loe

. —— et o 91— —— o




REF: 84056.023

CYGNA QUESTION:

Clarification to Question Number 3

What procedure is used to ensure that the operating modifications
made to the "PIPEFLOW" calculation will be utilized?

TUGCO RESPONSE:

Refer to the attached letter CPPA-41,023, CCW System Flow
to Ventilation Chillers, which requests that an additional
step be added to operating and test procedures to adjust
the flow to the non-safety ventilation chillers.



CPPA-41,023 TEXAS UTILITIES SERVICES INC.
OFFICE MEMORANDUM

To__R.E. Camp Glen Rose, Texas __S€ptember 24, 1984
Subject COMANCHE PEAK STEAM ELECTRIC STATION
CCW SYSTEM FLOW T

TO VENTILATION CHILLERS

This letter is the completion of the TUGCO response to CYGNA question three
(3) concerning failure of the non-safety ventilation chillers during a seismic
event. CYGNA postulated a leakage rate in excess of 10,000 gpm from a failure
of any one of the chillers.

The TUGCO response to this question is to provide a method of Timiting flow to
all chillers to a maximum of 2000 gpm (rated flow). These chillers are operated
in series and the current method of obtaining rated flow is to throttle valve
XCC-95 (located downstream of all four chillers on the discharge line). Please
add a step in the operating and test procedures to throttle the inlet valve to
each chiller so as to obtain a maximum flow of 2000 gpm to each chiller. The
affected valves are XCC-80, XCC-84, XCC-90 and XCC-933.

Restricting the leakage rate from the system by this method will allow the system

isolation valves sufficient time to close without enough leakage from the system
to adversely affect the CCW pumps.

&0}‘){’555 MQQ‘J‘/Z/

LMP:CKM:JKS:GES:tw M, pﬁlphe11
CPPE Engifleering Manager
CC: ARMS

R.A. Jones

R.G. Cockrel
J. VanAmerongen

BRJ 71699



NOTED OCT C % 1984 wwuu \
TEXAS UTILITIES GENERATING COMPANY

il g R N0 P

September 28, 1984 &.VM/LU.H{‘«UZM,/(L
Cygna Energy Services ?y[Sé PF i

101 California Street : ) '[ i
Suite 1000 ‘ : LM
San Francisco, .‘alifornia 94111 'l/'/(“"(

- Attn: Ms. Nancy Wiliiams, Project Manager

COMANCHE PEAK STEAM ELECTRIC STATION
CYGNA REVIEW QUESTIONS

|
|
|
\
|
l

REF: 1) CYGNA LETTER 84056.031 DATED August 31, 1984
Dear Ms. Williams:
Attached is TUGCO's response to the following:

1. Question 2 Reference 1

If there are any further qu«stions or comments, please contact
Ms. Jeanne J. Van Amerongen 'Extension 500).

97/

L. M. Popplewell
Project Engineering Manager

LMP/JVA/bh
cc: L. Popplewell CYCHiA %}
D.H. Wade JOB NO : : %J[‘I_(o +
E:Eﬁogzéiard DATE LOGGED : ' [ /5
T. Keiss LOG NO. : 7 3/
J. Van Amerongen FILE: a’-//jne‘- R
cross ReF. FiLE L L inl. (R _Leg

Very truly yours,
|

4 i

\



REF: 84056.031

CYGNA QUESTION:

2. Eccentric Loads and Connections

2.1 Cable trays are attached to supports by friction type or heavy-duty
tray clamps. The former type resists transverse and vertical loads
while the later resists transverse, vertical and longitudinal
loads. The connection details for these clamps require that they be
bolted or welded to the top of the cahle tray support beam, A
typical connection is shown in Figure 2A. Such connections provide
a load transfer which is eccentric to the major axis and to the
shear center of the channel sections typically used in the cable
tray support designs. As a result, several effects are not
considered in the design of the supports.

2.1.1 Major and Minor Axes Flexure

As noted in Figure 2B, the location of the transverse load,
Pns is eccentric to the major axis by a distance d/2, where d
is the channel depth. The effect cf this eccentricity is an
increase in major axis bending. Minor axis bending will
occur because P, is eccentric to the minor axis by a distance
of (g-x) where g is the gage distance and x is the location
of the neutral axis relative to the back of the channel web.

2.1.2 Torsion due to Vertical Loads

As shown in Figure 2C, vertical cable tray loads are applied
eccentrically to the shear center of the channel section

which induces torsional moments into the beam., Cygna has
noted that only beam members for Regular Case cable tray
supports Details A;, By and C; and Detail SP-7 with brace
have been analyzed for the effects of eccentrically applied
vertical loads. Cygna is currently reviewing these
calculations. No other cable tray supports have been
analyzed for the effects of torsion due to vertical loads.

2.1.3 Torsion Due to Longitudinal Loads

As shown in Figure 2C, longitudinal cable tray loads are
applied eccentrically to the major axis (X-X) of the channel
section which induces torsional moments into the beam
member. Cygna has noted that only Detail SP-7 with brace has
been analyzed for the effects of eccentrically applied loads.



' REF: 84056.031

CYGNA QUESTION: (cont.)

2.2 Eccentric Connections o

The cable tray supports are primarily constructed of channel
sections for the hanger and beam members and angles for bracing
members. (For Cygna's concerns regarding angles, reference Cygna's
letter 84056.027, question 2.) Figure 2D shows the eccentricity
between the neutral axis of a typical beam and hanger connection.
Cygna has noted that the effect of this joint eccentricity has not
been considered in the design calculations.

Please provide Cygna with documentation showing the cable tray
supports are capable of resisting the applied loads when the effects
of the eccentricities described above are considered.

TUGCO RESPONSE:

Calculations SCS-101C Set 1 and Set 3 (attached) provide justification of
the acceptability of not considering several effects in the design of the
cable tray supports due to an eccentric load transfer.
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Gibbs £ Hill, Inc.

11 Pern Plaza

New York, New York 10001

212 760-

o 4438

Domestic: 127636/968694

intemational: 428813/234475 &
A Dravo Company

8T-5477 - SCCh-138
GTN-

Texas Utilities Generating Company
Post Office Box 1002
Glen Rose, Texas 76043

Attention: Mr. J. B. George
Vice President/Project Gen. Manager

Gentlemen:

TEXAS UTILITIES GENERATING COMPANY
COMANCHE PEAK STEAM ELECTRIC STATION
G&H PROJECT NO. 2323
CABLE TRAY SUPPORTS - CYGNA PHASE 4 AUDIT ACTIVITIES
REF: 1) CYGNA LTR. 84056.31
2) GTN-69484

By copy of this letter to Nancy Williams of CYGNA, attached
please find the following calculations in response to
question 2 identified in the above reference 1 and the
additional calculation for tray support case Dl:

1. Question 2.1.1: SCS~-101C, Set 1, Revision 4

2. Question 2.1.2: SCS-101C, Set 1, Revision 4
3. Question 2.1.3: 8CS-101C, Set 3, Revision 9
4. Question 2.2: SCs-101C, Set 1, Revision 4
5. Case D1: SCs-101C, Set 3, Revision 9
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Gibbs & Hill, Inc.

GTN-

Please note that this letter plus referenced #2 above
complete our response to reference #1.

Very truly yours,

GIBBS & HILL, INC.

Robert E. Ballard, Jr.

,dp F Director of Projects
nl cosls
REBa-ELB-PTH-SCCh:sce

1l Letter

cc: ARMS (B&R Site) OL
D. Wade (TUSI Site) 1L, 1A
G. Grace (TUSI Site) 1L
C.R. Hooton (TUSI Site) 1L, 1A
N. Williams (CYGNA Ca) 1L, 1A




and Minor Axes Flexure i

_ Question 2.1.1 Major
7 31,1984

1y S¢S

(2) Letter
CYGNA Te Mr T.B. Gerjye °

(3 AISC ManuAL OF STEEC Cons7x
(4) 64H bGs. 1 (@D 2323-$-090! /4

o‘)oz/'S' y |
¢ sTEA by Roard

(cYeNA Letter 2 gY056.031
_Eu.r’pose. oﬁ C&)c.u(a.f/oL‘ To ?rowa(e JMS‘*"CCQI‘/O/\ Sor
fegleetn He eHets of eccentric frans verse /o'a/fg‘on beam

hannt Sec{’l‘MS fyp(a-/// M-Sw( n +he cable 1‘7‘01)/ Suffarf
olcSlans. |

Rereeéuceé_ - .

-]l € SE€t 8 _ .
198 ¢ #am“

# §4056,03] DATED AususT 3l

(b) 133~ S”
S+ress and ST raN

——  [5)'Fermulas for
o1 Set l

TR L6) SCS
— (@ bmI



3

Gibbs & Hill. Inc. JobNo. 2323 Cient TuGCloO
M' TE . XES, ' Reuewd
SheetNo. |45

> cuumw_gg_s;lmcﬁl

|

1< e 10-7-8
T Tacperid 12-25- 8%

2.7.1 (¢cT)

94442‘5 cm Fraw
Clresee e B Thr tecnliinly §f 2he
e amall ansl

MWW% ' ww*ra—?»o/éﬁw;«‘nts
can bt Consdered ae a Spatl
der o UL eetenlie Tranaierat loarls a1l
,t,w.J 2o b semall  erpanad To The

shieeaca taceacd 47 ths /OMM}_ Trantuiral

Loadda me can A~ n,c;/&,ocn//'w s4 /(_z_»i /é_‘a’_uéq-,




i

Gibbs E Hill.Inc. JobNo. 23232 Clent 7uGCo

LE _TK ! A 16w
( CalulatonNumber S¢S - /01 ¢ Set | _ SheetNo. (49
Revision Date Rev. | Date Rev Date Ren Dats Renv Date
7 s
Preparer 5 -7- P
[Checker .77.§8d

ie‘sbon 2.1.] (cemT) . ,
'#ke_ Tollowing Calculations olemonstrate Hhe acce/oTa.b,/,7

O‘P n.cj’ecl‘/n‘; 7"Le eCC&’ULNC. /mo(;n S on f‘le. A(ﬁm‘ (Jmmre/
- sections %/;uca/// useo ;n He cable 7"ru/ Suppert

d&SlanS.
/)_Mq,'._'.,, e w.g dose To ecwza'li, ;ﬂ Pranapcrae Lead:
— ‘ .
VJ".)Y( -ma o axis
Y - MmMer er
CY x 7.25 Beard Z Y uahpans
it
= " Ph
0(/2. Z > d
x = 459" 1| Z X .
sx-xs 2.2% in’ ’
Sr-y= 0.343 n3

Recluced Sy.x =1998:0° QRef. |
Red(uceo{ 27»2‘ 20297 ® S:.:?

Reduceo = 2.003 1t X

‘sz transverse Jondd from
. cable 'f'rny Clamp

- o o~ d ' -
o . e, S Y
Myy = ka(g-x)= 0.541 R,

P = 333 0.852 " kt(4 cable tray clamp bolts)
h o ZSge Ref. | SH3Z R for o' = 3-3;:6;1782

1 Lrnebysw
Ader ~avve Femts compared
Cacsanon Rewts compaeo

4 FOUE a0 SIS Of COMPUNS Wil CON SS00NGNG FOUTS NG BSUs O Sl CO0RS

-———— - — ————— -—— - ————— . ——

— e -



-

M= Meo)(l 3(e) >,,mzf%)(, g(__)); 461{30)(‘ g(_))., 1 &)( Uc
: | 02.75' in-k

: (:
i . M;““MA - - 0115 n-k

CheckingMethod # | EETE R
g:‘ mm‘” .‘l‘..dd'-—



“

bbs £ HillInc. JobNo. 23232 Ciet 7 uaco

GW&_M_&_CML&ALW—M
SheetNo. /57|

(" Calculation Number <~ g M{- /
F-— ! '
Preparer , B.7-8¢
Checker ]7.’7-W

OGuestion 2.1.1 (Ca‘nf)

=y =- b(/ae%)(w) 6(/«#)(30)(@ g_(/_@_é_ﬂf_sé)(@ WAL,
66 A%

==-0.10

Re=V=-Ry=0l0

Mg == 0275 = G'(.10) =-0.6275 -+

bt MBL‘-'-‘O.(,Z‘IS' + 1664 = .03 in-k
Mo, = 1036 = 24(10) ="1364" -k
Mea ==1.364 + Lo6¥4 = ©.300 /1-k
My, = 0300 = 6(.10) ==0.300 -k
My, ==0.300 + L6eY = Y m-e
Mg = 1364 -24(.10)==1.0% -k e
Mg, = —ho3c  + 166y = 061785 in-k | |
Mg = 0.6275 = 6 (10) = = 00215 -k clecks )

Chack adlilimal) sDisste @ beav
@ powt A (crimcal ow) :
t
B - o due 1—3——227;‘-' = 0012 w-jﬁrl'&

2z,
F-166, 7-82

— g ——




P —

-

Gibbs € Hill.Inc. JobNo. 222% Cet Tucco
Subject CABLE TeAY TS~ JSE B :

(> CakulatonNumber Sec §-/o/c %4 | SheetNo. /57

Revision | Datle | FRev ¥ Dale | Rev Rev | Date | Rex | Daie
E ]

Preparer

Checker

-_.MC‘GN— 2.7/ [‘-"’7)

@ ped B (/2._u Aats z,,,ju'n._)

b CPTANTRRE RSBEY S  J ’-“’—f—:_z.zzf. n‘f-i'fﬂf;

sR=otk ofls 2k ;'to‘;w_z_!‘f{;%;,‘,;é
S = My4 0. 83" e e —m = = =

‘ 7 Vgl M
= 00,0275+ 0.3 = 0,322.” I o S
e L T o O RN F S T R e
- A g——. 4;- 032?

S ey

s ‘*‘*“r/ et mﬁ 'f-*_‘_f
G -~ oy

Cacanor Pewiy cormoared

Checking Method # § F-166, 7-82
u”“xm‘m““u‘“_

. ———— — — —

ey — — e+

- ————— -




. '

Gibbs & Hill. Inc. JobNo. 2323 Clot TuGCO

Subject CABLE

Inc. JooNo. 2325 4  —
TRAY SWUPPOATS - RESPONSE To CYGNA PHASE & REVIEW

scs= /0¢c seT | SheetNo. /53

gm-ﬁmw

oo | 5= | e ] e | D | Ae o

|

(=

we |g-13-8e

Crecxs:

Secl 1235 &Y

- GueEsTion 2:1-
Tii) eAséEs D L

.‘.Z; MIA‘

| (conT'DD- s i i, e e e &

'D‘ w/m '(fs’l To &)
‘oo < y

TR Aw’s&eis;»: SEISMIC Téceen 74‘:4:‘79

- - - — - — --—-——>6~ pm—————— A
e P-oowox -2-A- 8-54([ o:«:é-»aa/w

M ¥ e REF.
My = 0-%124 % 2’ ); _ bcs-to1C 5% T3

' 'j-;-; — - G - - “7 U °l -

AR < o A e IS 5. S5 —————— A—— - —. - — —

o — — . ———

) oﬁ FlAm:b
d STRululd‘s

& q Ji,b_)- oy GERE § WEAVER
[-Mg——" @nff Py 455

~—F7ves End MemENT I R&F TANACYSIS

I SORI s | vas” 2 ‘}‘ ) (18]
T R s—— S ' _.__f._.i - i S i AL A
e e e Bl b e Tt o o i St . i S =
o ) - - -

— e — —— — S — . —— ——— ——

-o.ch[“,—(“,,,-‘ z;) - 015(21375—¢3FZ - - e '

ST __”-_‘__; 'y n;(zx#zs—}vs) + /75(216%' 175TJ .
O s 1 { fstell C"_‘._ S04 5 TR IR eyt '-‘.‘.‘_

- —————. —— . “b ,—-,--.__._,-_._—<--___._...—
T My = My --5245
T R w= u 0.5¢%. T S B S
I T e Lo o —— o —
e b S el i A £F: T A S v
sl T Y SRS R TSR e i » T F i B ity g A 18
—— . — . —— - — — - — - - —-— - - — - — - o — —— — - - -— - -
————— - - - —— —— e - - - — s s gl < AV D W A = -
|
T B : el L I AT . S W Ay
e TR Y P . R E e B cumiien
|
e Ry ) i Prag ot it 4 e o
|
i’ i i : _
e — — — - . — — - — — - -

i ?:;‘w .:.-‘-AM F-166. 7' 82

_ormparso
mﬂudm‘mmuundm-“

- ——— ———— ———— ———— ———— - —— —— ————— %N

- - — - - - - — .
— - - - JT——— - . o— -



Gibbs E Hill.Inc. JobNo. 2313 Cient Tué&co
Subject cABLE TRAY SUPPORTS — KRESPOMIE To CYGNA PHASE 4 Réview
(' Calculaton Number scs=- 101¢ $ET | Sheet No. /154

Revison | G2w | Dale | PRevA| Daie | Rev | Dae | Rev | Dawe | Rev | Oae
El |
Preparer w C 12 -84
[ Checker Ce s A

Question 2:.1.\ C{3NT'D)

it) cAses D, & Diwler (¢ b $) 3

'

Due 70 EccantrIic Ly lo.o;n“
.- st I Myz0.brgf cY o.0epn”
REF. ' : N
scs =101 SETD “ _
. ¥ w
== g TR x A
~ P 5 0‘ - r N . ) - e — x
R 3 A . 221
sls * * .'\A‘ 000> A 377373 B ocoer3zk
T* 4‘|o-wl 7 B \ k-’ i-e y i o i K
-0.3r  -a3YS ,AI : umg-i' gy’ 1’)..;“ R,
AL 630" 00307 - o e e

-0.19/85 =0.258

e | 17 s e o
BEAM @FrT. 8, Afb-" _T-i-{ s oh_'“_?xsl' ’

@ Beuj Houe tocATion, NoT CRiTICAL SE& SCS-iuic HET3

s 242 .9
HANG ER '“Aff . 21318 = coggny’ |
S — bxp ¢%e NEGIGIECE

ws) - : - - -

0.0122

i Af: = 0.0307

“Gurce He Stresses olue to He vertieal Joadls are #le

- ¥
grvernty stresses n Tl Jesjn, the above small stresses

O Aue to the Fransverse /[ea

eccenTrict // have neo

- ;m?”‘r on the Su})?ar? cases D, anel b(. U/Bmce.
4 See SCS-/0/C Set 3 SH. 24I-243 RO




Gibbs E Hill.Inc. JobNo L3373y Cient TusecoO

Subject CABLE TRAY Sv.p!TS~ Respowlc To CYGANA PHASE 4 Peview
( . CalculaonNumber Sc¢-/olC  ¢et | SheetNo. /S5

: T%> | Daie | Rev 4| Dawe R Date Rer. Date | Fev Date
=5 | -
Preparer ch,.tlt
Checker I.mulgq._z.g.g
TFeFn 277 (eent)
) esses sp-7 4 sp-7 ek Céxtz Byua

| TRANS VERSE  S&f SMiC :
3 /z;?t e c«.c—/ozc c.uT; oL 236 To 239 £9

s r‘#—:’ ST T Juei
S I~ IrL fw?—

> = 27.6¢4 4y =0 = 0bSET -
'r77"_+"J‘_‘ A? OMI-]jc Set3 Sh/9RD
;"3 {-(//4/r+ oé!éZ)= ef9q - -
¢ t b - - use ﬁg L~ Pt

Ptz p.a_sfx;,;xﬁf x/ = 0-7~4'$"t _ ' o

2 PRTY vk e s
oMy = 074423 -« 2298 - - - - e ==

_ °7§ a5 =o.r/,‘;‘f‘; " 'f‘-f & ’”/?
| i S
774. m M M “‘ o(ou-Z}.

&cw% 47 Lht. Frenpramenes lp.;l ,(44. "o c«.fnc""
_ . tu Case sp 7 $imca Tht #Tizeveeo .Ld

o weidical Loacts we M goerngy
i s+rCSSe$ in le dtﬁl?’\.

Checking Method # imm;..... F-166, 7-82

Rests cormoerse
. mnmam‘mmnﬂdn—

- e = o ———— " — . —— e ———— —— —— . w— - ——



Gibbs E Hill.Inc. JobNo. 2323 Client TUGCO
_ SubjaCt CABLE TRAY SupPoRTS - RcsPOomsE To CYGNA PHASE 4 REVIEW
{  CalulabonNumber $¢s - cic  $ET | SheetNo. /56

5w | Daie | Revo| D | Rev | Oswe | Rev | Oae | Rex | Date

ﬁi‘ T

Preparer we [q-14.84
Checrer decl 1532 %
 Qués. 2.1 (cemTD)

2) MINCR AwS BENDING TUE TO ECCENTRIC'TY OF TRANSVERSS (CAD

1) CAsés A, be £Ce (£=l*09)‘:l “NA. oF ~ _
BEAM It T

" il SRS %
. i

S —
el - -k -

(TRAY CLAMPS) , ! F i 3 i

’ " "
"‘ -7‘.1?_. !'—‘- - el —% - - pe——

—_—

N
3°
—

RRp————

e
TRANSYV
sSup'T

ferve)

. .
-
|
|
|
1
'

BEnD /NG MOMENT ABOWT mineR ARIS Dud To Eccenrmicry 'R, Myz= Fra
Wite /nduce A COWPLE BSTwEEWN Twe ADTACENT TRAY
SUPPORTS, The f‘M] ana/ 7‘4 S«Ppﬂf‘f will actas a 573*&».
una‘ sSince ‘Ha hay s S?‘/Ff n #re f’mnsuﬂswy '(mecfrén)
ﬁ»g auf/MJ -fonccs wi'll be +mn5mz/7‘eo/ te f{e 6«/’/?0/'&‘8,

: STIFPNESS Kieny = 2 e owse _ (wWreay 1, 5403 Wb
- $EE €S- (01C €T S
$H4. 3¢ l-!) .

geam C4x7.94 EPRCERS _ PR L4

Checking Method # ST e e F-166, 7-82



L e el c——— e —

. . 1

Gibbs E Hill.Inc. JobNo. 231213 Clet TuGco

 Subject CABLE TRAY Swp'ts - RESPONIE To CYGANA PHASE Q ReviEw
(" CalculaionNumber (e S-/oj/c  Set | SheetNo. /57

Date | Rev | Ome | Rev | Daw | Rev | Omte | Rev | Duie

g v MBI A

- Quitehnn 2.1/ Cemet) o

i') Cawce D d D, “ar (i =15 4)

L - -
» L “ \i
-,_? 48 A:E \ - SIS S -
-~ oy -
= N [ 31 " LT:- LN - -
- /
41 T s vk

: 2x41/3
= = 0,
Kag BR BT e
- o 043132 SR TR R
Keeas-= Zo .04
phop S K 0.972 /8 B
£ c.084 A

et a - '1 p
S —— _B 8- r.__l [ SENER  — W,
% @ .. . / TEAY

0V a1 } - A wWo " weel g

. < VA N § . A ¥ .
1
LAL - 3
ELM
MRS U S 3 e A O eACOrET TS W AR f STy 0088



Gibbs € Hill.Inc. JobNo. 23723 _ Cient Tucco

Subject CABLE TRAY Sup'ts - RESPONSE To CYCNA PHAcE 4 fLeview
CalulaionNumber S c S=/0/¢  tef— /) SheetNo. /&

Tgw | Das | Rev ] Dus | Rev | Dwe | Rev | Ome | Aev | O

Checker I“&l :Tz' r_-;fﬁ

- -zﬁ*’—? ’%--304“
K$¢--=?-ﬁ‘i£—§—=a//.ff~ ¥

|
|
\]
o
2
L S
|
O,
—
!
|
|

: ﬂ& W Ca./Cu /a.'//aﬂf /na{/ca {C :- ,A\Af f{ﬂ hﬂ/
. -/S . MuCL S*/pfer }r;_ f'L‘ -f;‘n'n;;/erge O(JNL}IWI fiﬂn ~f’£¢_£2‘?m
o r‘cstf'mj /L «)emé azs bcnl//? e B The

| LT Fransverse Joadd —eécén/r}cr/)/.. . Yt './_-*'l&.' m/

e Frans _»[’ar'mxnv-g' e weak axis ' benoling . .
el MV & Splap el Cafy) - P
fuo_adjacen?  supporte:-The effect

T et Hese cauF/mj Rories” snll be evalualed as
R TR I i o o et il it - ginm i




" "y

1%

Gibbs E Hill.Inc. JobNo. 2323 Client TuGCO
Subject CABLE TRAY S«PPORTS = RESPONSE To CYGNA PHASE & REVIEW

Calculation Number s¢s- jo1 ¢ $€T | Sheet No. /59

Rovaion | 0% | Oaie | Revi| Dme | FRev | Oswe | Rev | Oate | Aev | Dms
i /-

Preparer ol T § .

Checker el v d

QUES. 2.1.1 (tenT'D) . _ '

EFcCevTRIC /V’/\f'c.’nf‘r M’

Wice /MBueE ADOITIONAL

TRANsVERSE foree APy To

L THE BEAM .

B = 5'5:Wt85"6,, = 85K *
| (K= 35 % W x Gry)
L = ECCENTRICTY | .

- e, | TS

ACLiTowA L TRAwEv. FORCE | 4P

Checking Method # | S22 wvm arsere F-166, 7-82



£

Gibbs E Hill.Inc. JobNo. 2%:3 Clent Tuwqco
Subject CABLE TRAY SUPPORTS - ACSPONSE TO0 CYHNA PHASE 4 REVIEW
Calculation Number SCs-1¢e1¢C $eT ! Sheet No. [é2
O~ | Oate | Rev’d Rev | Date | Rev Date | Rev | Oate
1
MC | 9-1e-8
geel | le
l -~
Aues. 2:\:' (eenT't)
M= g5k 2" . 0.v083ke /¥
12 oo
b1 -
e A p M - ”
’O"‘Mﬁ /_\ r_\ m _:
b | ® , T . T o W
"' 2s' g5’ & g5 _L 2.5 8.5
& . Y | )
Diir. pacrer, 10 Y5l ef ef o5 05 :'o.; B o‘r‘o.,
1 : 3
s M x i AL s
- 07¢0 -0 419 |-0.57) +05 iﬂ-f -25 |-0.5 s0.5 |+6 &
Ay —030 | +036° - 0286 |-038  deafleosy —."“;_”{
+0:05) |40.06) 4 0.268 40268 -015 | ~0.LS s08f sent
+0.NY +0.035 (=0.125 “"'wi +0.125 -0-»:;—0.'»'
-0057(-0017  seeS| se0sl  -0ur95 -0.295 +0 ':V'_uu'
+0.0L3 oo.nqz-oA“f 40-013.90.06) - -oot8-0 of;
~8:010 |-0:013 ".ofzfoo‘osz. -0oy} - 0043 u.m'.ouo
+0.026 ~e8e] -o.021. to0Lk iu.ou -0 012 9032
«0.0!) | =005 ) u.m#l‘o.ﬂQ - ;—0.017.-0 owl ,‘ 004:&:0__“7
%0 -6 -0.226 (- 0.17¢ ‘o.5%3 1 rou !B -o.my"-o.um; s0508 byl
e g 2 ~ 9 { :
|
SHEAR {eaterm ofezmf| tooegM o oekm _E' L i ’
ReACTION 03332 M t =

F’mo 7' 82

I+



5
Gibbs £ Hill. Inc. JobNo. 2313 Client TuLeco
Subject cABLE  TRAY SUPPIRTS - RésPENSE  To CYSnNA  PHAse & REVIEW
Calculation Number scs-/0/C $&T | Sheet No. 16/

ﬁ_'bnﬁuﬁiub-’nur_iubu

Eﬁ_ T

Preparer WL |98y
Checker SeeZ |3157 9

Gues.-2:1.| (uﬂ?'b)
thcal Lecatlion

sue's 8 @ : P 85K i
Gt T T 0.2322 v0.10F3 K2 . 01 g -
SO b RN 1 1 = UL TR Givenns
Biam €O X135, GAsg G= 0" Keowsy

YNNI O
MENERSESE N | . ST .54 = 0:.0104 — = 104 Yo - —
FT - ; = A o5y

- THE ABovE IncreAsE g for' -ch. su;fart cases A“B(,
;C ((’Ih‘/) a,no( /S /r;S/gm-Foc.gnt' 1T Has /Vc IMPARLT

on THE Sue'l CASES Dy & Di wiek. (= KTe4), SP-7
4 SP-7 Wlem SinCE THE $TRES3Es DUE To VERTICAL (LALS
S WWM Srw ,w.bLn.o(.u...a,N "

TRAY & @ '_f-' 3

oM e s gzum_ s o082k (o 7083 Ka) = 0.5851 Ko ¥
R e M;’.':’ FRCR YDA If SRS X 11 1 S
el AM:’”_asfiom. s 00814 — e
o N s S AP

= 0o %054 = £t43l = 4384/

- - - > - . - —— k- - -

‘.“".m‘m".  remits of ST COONS.

Checking Method # i T e et F-166, 7-82



Gibbs & Hill.inc. JobNo. 27213

Ciet 7uGcco

Subject CABLE TRAY Sup'Ts- Kesponse To CYGNA PHASE 4 Eeview

(* CalculatonNumber Sc $-/o/c ST | SheetNo. 16T
Revson | Date | Revd]| Oce | Aev | Daie | Rev | Oas | Rev | Date L
Ei |
Prepare 2
Checke: z{.:fwﬁa'g—f

Q’%L.r\— 2.7/ (““*7.)

— gounﬁmey g cow clus'/au
7 EffFECT _OF MAjor AxIS BeNDING i
DuE 7D £ccENTRICITY of zzwsvnq Lg s
e ] o Ksd o o g g
f e o A -4t . ,_._fba(z,z_?'_k L e
B g " HANG ER Beam - - O *
SuppoeT Chse #m, - = e e
o UE ) ,)ch/ @ £ND |G BolT #ole EeMARKS
=/t 4 df.‘ /. ‘fum .f,./‘h of. = .f%” A o T
Ll , , | efFecr 15
‘ , NEGLIGIBLE
AL, Bi, € |eors|ose]| ooz 0es]| 0552 f. 41 frinny ov S
. . . —_— —_— - - — e - — -~ - ARE WoT CRITICAL A
SEE S, 192 kS
O " ; o & No éff‘crov
' 042 0.2]\¢./e] | ¢ * X% |MEMBERS,
D4_ /62 4 ) .Z 7 -47.2 | Swce ADp/ﬂuq
STRE S Due To
: - — - e ECLewrRicITY Of
= W, ~~yog - “a | | TRANSVEéRSE LoAD
§P-7, SP-7 Jaa| = L 0L, z.;zz X s swae po
———— e, |- - - VerTicAL LoADS
Z'#.;',-L'B,.'/ l-c;| .= - ol B B el AR

-

i

: (feesses @ RolT #DLE Locmw of /2:/.»4

& ARe woT ceiTichl .
CheckingMethod # | EZm22 wmwmww

v

Fesis comomeo
NOUS N0 SRS O COMOUAS Wil SO SR00NCING NV N0 MeEURs Of STee SO0

F-166, 7-82

‘é



e - ———— . "

(7

Gibbs E Hi!' Inc.  JobNo.

2223

Clet rTuGco

Subject CABLE TRAY SwplTs — RespeNSE TD CYG WA PHASE 4 beytw

 CalculaonNumber S<SC- /0/c

€7 | SheetNo. /53

"Rewvisor B Date Revd | Date | Rev Date | Rev Date Rov_ | Dae
Ei |

Preparer < » 8/,

Checker Amgri19.26LY

g 9«4.1—4'[...;.~
QUL”LK a
A 1’_2;,;

EfFFECT o,c LI INOR — AXTS Beuoma—

2./.1 (=—t)

" DUE_To £CCENTRICITY OFf TEANSVERSE LaAos =
e, el hl B-:  JRANSVERSE LoADS S R T
- 2 e S b, 7 T MR
Sufp.azr CASE /or Cempgks
A=l & 4 HANGER | BEAM TEAY et
* IMPACT N MEME4ES
, , - Due TO S$rREss
74,\ ) B‘/ 2 c" /04'/ /,042 4381 INCREASE rl; :
- N -AnmieOaenteiny Noidaice SRpieay =i ' /USIGU/fICMf
e ke £ , g 5 »do A/BMZ‘CST o
iR, 0% 104, o ‘remi}’“
e %, D e = /“fz 4.382 LoAD 1S suuﬁ
|_SP-7, SP-7 %ﬂ — r—  |Awe Vermcal |
) oy ekl SR ! LoADS GoveERN
S Lo Ty iy Eeetl S s

7\‘ fuzrﬁéz V&z/FchT/mJ Foe TEM‘, O T AL o

- oy -

- - <ee w /77 4/(0 I
CheckingMethod # sz F-166, 7-82
‘ m%mum-ommnuu“_



Gibbs € Hill. Inc. JobNo. 7323 Clent TuGCO

ABLE T 118 = ResSponN CYGANA AS v
CalculationNumber Sc S - /o/C Se7 | SheetNo. , ;4

Reveon | 02> | Oas | Revd| Dsie | Rev | Dsie | Rev | Ome | Rev | Daie

-] ]
Preparer | Secl | 9/2F ¥
[ Checker WC 9L, %8

Qeeilion _2.12:(CYGNA LTR B84056.03]| ATTACHMENT A)
ToLS1on olue To Vanliiald Lossts

PW : To wvwalwate The Zorsion effects
on +he cable f'm/ Suppor'l" Leams Aue
to vertica/ cable 7Lm7 loads .

7ZK«|LCM~C.M
C Lerrer P40S5E.03) Frem CYGNA To Mr. J. B. G foece
7 Tueco otaled 4‘7 31, /964, GlfathmeT 4
y 2

? Dwe, 7323-S-0%01/4
3. Dwée. 2313~ S—o?oz/r
-4, pwe. 2323-S-0703/5

¢ Bk Secs-loic ST |

6 Br.T Ses-relc SeT 2

R o e . Be e fuit - VTS

;] - ! TeLSIon ANALYS1S OF ReLLED Sreel Secrrows”
——— Desten DATA fgrom betwlerém Stesl

Checking Method # § G2 DI penm oo F-166, 7-82

m‘ Resuss comoared
. FOUS and results Of COMpASr with COMespONGng NOUES NG "SRURts Of wrvar Cooes

o ——— - — pa— - —em—ye — - — —— P ——— o - o g — 1 1




Gibbs € Hill.Inc. JobNo. z32% Ciet Tucco

Subject Caple TRAY $rp'rS~ RefPOMNSE TD CYGNA PHASE 4 Keyirw
CalculaionNumber $c $-/ol&  gef | SheetNo. /¢S

- Date Rev.2] Dae | Rev Date Rev Date e Date
)
Qe c‘ 2/9'¢
wes 19-26-79
./7. % ZW)

MC*ZM :

Norsonsl slscits Couseel by loads
-Q,C‘ﬂ:n; N 7he W,-c. ? TAL Nurner axw l?

? Tl

ik J«f{n—w\,[‘? /ﬁMfJxJ_ ~’1— Zia M?M;r‘
w‘v?.u ~;,:4M 1 ﬁMM als T The LaL—;
A“"‘L— ‘? s "“/‘T‘"“ as 1/lusFrated tb/o«)

\ﬂ.‘ M&M?Mchwnfa—fﬁv._‘

Maf s I:nz The Odtf»tbl//fy

——-?m QL«CL e - ruu.f e /»44«4’4«-?
T due to vertical loads ss much Vym?‘er Tlaw *he

ok be&ms CA—P&LA///)}/ /n' /‘CS/S?‘/OJ ‘fors/on, Canseiuen#/
ﬁ\CCAM /Yu} Al a_cfu,///wﬁ‘_j Z. entire

Checking Method # A TN s orows F-166, 7-82
‘. FOULS a0 RS Of COMPUIEY W COMENOONGNG VDU T "esults of semular codes

—— —— — - ——

- —— g . Y @ o — —— —— G PV . —————



Gibbs £ Hill.Inc. JobNo. 22173 Ciet 7ugcp
Subject CALlL Teay Sup' TS~ KELPIMSE TD CYanwA PHASE 4 Review
CalculaionNumber < ¢ ¢ - /o/c  ¢.+ | SheetNo. /66

— —_ _ —

Rewson | e | Date | RevJ| Dste | Rev | Dale | Rev | Dae | Rev | Daw

)
Preparer Secl |5 /5 A4
"Checker e 18.16-90

e 2./.2 (ot)
torsional effects due -te +he veslical KLeoasla .

TLe e#ec#s 1/' nrsmq dee Lo The wetls ' eal
Q(,ea.{., arp Sound b be ™Miner and can be

W&J . See Sh., 174 R4

7LL {o[(o\.‘,—;‘? (‘aéc t;(ﬂ }R;Lwd &m‘ﬁa.tg
e ace tep Cséwéut A? T/\,C_ Wrs-‘vt au“w,aﬁz»\

bf "“7/"‘&‘? z/.z_ Lisairmal 7/&«:/73 dut G

the salical Loades o ZTha wfuf ['
s rcu w,.,m/x'

Checking Method # i%m“‘m F-166, 7-82
‘ PO A0 TERURS Of COMPUAS Wil O BSCONGNG DU aNd ety Of SeTeay COoes

. —————— . — ——— .~ —— ———— ———————— P > ——— . ——. " ——— —— | —




———— - S R SRS G & © o SR 54

albbosnm.lnc. Job No. glzs Cient TUGCLO

ITS = €
cuuumw ScS-y1o0lC Ce T | SheetNo. /., 7

—~Daie | Revd| Dste | Rev. | Daw Date | Rev | Dae
E )
Checker —""S'efé'cg'.za'ﬁ

o 2./, & (w}

1) Teasvees e Swppoers:
SrIrEnESS 0F MEMBLRS ¢

Vi - N
3 E1EN 4
X i 8 ”
- - . c4 (1‘(7-) cpusS A l
’ "y / ”w /' »
,l, LY 1[ 8- é [ g-e” |
ELEVATION

CAsle Teay: 2lo” wme , Tu= 2.46 wt
cmetrvalioe (Bef. Scs-soic Ser 5, Sh 30¢3)

oo g = g(BEly_ 6x29x/0°x286 - g7x/0° “%
- Ke £ B8sx/2 :

RIS e ¢
. Beam c4ax2.25 J=oodr w* (ﬁ’i’f;.uf cauzad)
LD ' ansis’, Ya = 322 = 57

B o Eaai B 2 ( ) é61s -

Y=o, 4,(._1 —)"0544

M GT _ M1x/oX0022_,0qx
s Ks ? T efdea T esd¢xérs o s
S “‘ 4 K“& Fray - g Z ;/a‘ - /.6
- - . a2 - Kw..‘ 0,17)( /0’ ;

5

ot ' 7L“'—‘ m Az"/ (Lw ok r‘fw ;4;0& CA-E'G

Checking Method # l% F-166, 7-82

M““‘m‘m’““.‘d"‘

. — B -




.GlbinSHm.lnc. Job No. 2%2% Cet 7ugcO

Subject CABLE TRAY Swplrs —Regpensé To CYGNA PHASE 4 Eévien
CalculaonNumber ScS~-/o/ Sc¢ | SheetNo. /¢ f

(52> | Daie | Revd| Dasie | Rev | Dae | Rev | Dae | Rev | Ouwe

I )
Preparer Seed |95/ T
Checker L CETET

O atte 2./.2 (conT)
o 'T/uxj’ The C‘M h“'? S*If#;ress s muoL\ Jﬁem‘ef'
Pan the bam S'/IAC’IGSS. The cable h'c\.?' PP A.MZJ
/Ll.«:a&;? He entire torsional effects HAue
te the vertical /loads.

—ue (€ TRAY

_
* ~0.386" 1

L 3’— 40374 = o.7z’{/e

c4x17225 8 L shear tendin

Cecron

- | /,2L.= O,D}SxZXPaf-—- o0.8598 ‘/r"‘y,

" oM = Buxe TosiSvari=odrd

T My = 267 (oM) = o208k

Caruaton Resits compaed
FOULS @O TSRS OF COMPU Wi COMSSOONGNG COAAS 8N eEURS Of THl OO

Checking Method # | {2272 weumcrcem F-166, 7-82
f—

- N —— — . —————— —— - " " o —— o - -y —— —— - " —— —



Gibbs £ Hill Inc. JobNo.

2323 Clet Tusco
Subject CABLE TRAY S e A 4 RevieEw
CalculationNumber ScS-/0lC  Ser | SheetNo. /&7
O%> | Deie | Revd]| Dae | Rev | Due P Date | Rev | Deis
Preparer g&.i | 9./C P
< s
Checker we 15-2¢v0
1
C-u—vl—w--; 2./, = (cot)
- (625/8.5)M
M M
= 0.7¢4 g P j& =\ f’{
Ak B +C # D )
: f‘&‘o 8.5’ ac’ el 85
o 85 |47 e.5le S elle.S oslos
4074 :
~0.74 -042%\-a.57/ ¢0.8 |10.8 -051-0.5 p2.5 It
~0.37 |ro.25 -0.286|-0.28 1025|4025 -0.251028
20.051140.069  +0.258|+0.268 -218|-0.25 +0.2 (0.3
+0./134 +0.035|-0/28 +ol34(tanns ~0.258 (/28
“0057 |-c.t77 0045 |40.045 -0./30|-0./30 tonsiens
002 3 -0.039 |-Qo6S +0.022 |40.063 -0.0630063
~0.0|0\~0.0/3 +0.052 |+0.082 ~0.043}-0.043 0,063 posid
0,010 -0.007|-002/ +o0.026p0031 ~0.02/ |~c.02)
-00)1f0.018 +0.0/4|+0.0! 4 -0,0129|-0.029 vo0.02 | poez)
. ——
- 4074 Vo1 -o826|l-ae  tosBijtewp  os/7|asE 400 ‘:;i"
- Shaarn a/gezm  gamttessst  o.o4}
e icﬂwf ’ 5
s ‘ oasmM . M =[] L
—"’““;S_A_‘:PJT‘ @ 8: a E‘. = 02322 %dM,, = 0.2227X 0.425/2= aap{zgt
B g sRe.  _ goof22  _ /.39 7
B e . 0.9 v

Checking Method # ,z::,-m._.‘._.,_.

. e

e 14397 dictrace 7 tle nertical Loade Aae practcall
Al B € Qi (d=1%5%)
F-165, 7-82

N0 fuparl o Nuppet CASES

OUS WO eSS F COMDUNY Wil CON eRpONanNg MU N0 esults Of MTeEy Co0eS

W — st . ————— - —— - — - — — N " —— e e -y o "




o — ——

Gibbs € Hill,Inc. _JbNo. 2323 Ciet Tucco

Subject CALLE TEAY Suph s~ Respensé To CYGNA
Calculation Number SeS=/o/c  Set | SheetNo. 170

Revison | Gow | Dae | Reva| Date | Rev | Dme | Rev | Dawe | Rev | Dme
I
| Preparer beel |30 24
Checkar v2e |q4-6%
loads in

. B Dhomttrtnds Loudy S +Le0amrmrg;
’(“‘7‘" MNore sha? The . Lrbreal sliceses

ot o erlical Leadse Aana Ao t—c—ndum,...
Covslerecl n the a/es?n of cases 4:,8: ¥ ¢ (e- ﬁ,q>

s 1962 (Cee Scs-mc 518, sh 28 T 332/,5H 34637‘)
were  foun % be acccpfaéle, R :
QuppnS Cacea Sp-7 4 Sp-7 “hn were u.ru.zé

a&¢7w€ fw 6:747 skt ih - A 277 »?neu‘e
Thsre The quM,l C,sla¢/4-250(1u<l. /72»@

i TVhie 2.7/2 1\«.44;,‘.. v« grealer ZLa..
. ZJ\A M‘M sz\.“&d»&q M tb

A CAL o 2.8
e 1~C¢z~e~€ l&‘dd 7(14-%« T-'/\.L o 73
SP-7 4 §P ] e are a.a/w.:u i |

Checking Method # i%"m&aw F-166, 7-82
. PO 90 85U Of COMpUAS Wil COrSSOONTNgG FOUEE I Tesuits of ey COOS

i o T S —

. — L e —— L —  — o —————



GlbeGHlll.lﬂc. Job No. 2323 Cient Tusco

£ Y Sup'fs 'jﬂ,g_na_e_z_a CYGNA PHAME 4 Eevibw
CalculaionNumber S$c S-/o/¢c et ) SheetNo. /7/

, Date Ren Qev Date Rev. Date R Date
| "
E Sect 19
AL 2'6 B
-Q:..nh-»- 2./. 7 (ent)
Check Teay
\-/4—“/‘4 & 3
LA éMarp.L e 0.f26M = o0.826 (0;4‘/) ot X

5  Meor, = A (ve3x2) (pr) x/2m 07 S

- _, dﬁ,, ng._, ' ,A ‘l,—;;."4 | T . - . oy _‘, ‘ -,
M’u. . ‘ i é0o) = ..f..!.?/ - S P
- . The' ‘r(gz 4..-:/\_4A._¢, l? ZL., M&C«LC A&é

i et
POV B0 SRS Of COMPUAS Wi CON SRCONGNYG OV W eeuls OF ST o0

e ————————— PR —



Gibbs £ Hill.Inc. _JobNo. 2323 Ciet TuJGcO

Subjet CARLE TRAY SUPPORTS - RESPONSE TO (CYGNA S PHASE 1Y REVIEW.

CalculaionNumber ScS /0/c SET/  SheetNo. /72 \
- e | "R | Dsis | Aev | Dais | Pev | Owe

e ————

e A

G\-«l-\)"t;-»- 2 /.2 (cen~T) =

il (Aié S’J TOM /N W&A} g - J'YN*I',
' \

|

r
' | Pol.frv‘ 2A3Sx LS = !7(
?ol. beam = sz‘ = 492 "
24 TRAY "Po(. = ‘442 :
3 3
éxp2 7.2 X792 SPS 87 3¢
__Z . /H “ee = Fx29 %0 *x/3./ T 332950503, (’*"57
A . = 140P90 %1076 :
= £44 e
y-9 1e :-é— = T‘D;;NO% = 4,£%x/0 /’/
_&-o o ol T
r o 3 (LT = 230 4

CabLe TRAY : I, = 2.46 w* (Baf Ges-jolc $eT S sh 30 £3)
Ref to scs-mic Set 3 sk 237 B 239 e? |
= enitereey S‘pm : BY PLOPDLWMJ

/'2 K& az/nm xa!;4) J4bd ‘J’
A _ i{-

| = = 7.24
AL &[9541*/444? 4} ?v i
s ﬁ»/— DML-I/C Set3 sh /RO

Aeits for = (B PoTDIS « 3204 4y
GEmoih gf = ———%% 765 A,, :=e> % = /60

S o‘sc* 2244
o
C o gf’—'-/-é
Checking Method # ig.,.:{:: F-166, 7-82
M"MGW‘MMNMdmn




' Gibbs € Hill.Inc. JbNo. 23:3 Clet rtucco

Subject C/BLE TRAY SuppoRTS - RespeNiE To CYGNA PHASC & FEeyiew
CalculaionNumber ScS=-/o/C  Se 7 | SheetNo. /73

, - -3 Date 4] Date | FRev Dae Ren Date | Rev Date
E )
ic( 19 P .
Checker g L BTED)

L W
—@)_gfrm‘zu.cu_.l talle Pay uppots
vz’ka.LM able Pray  Seppet Casis
L~ 4,-,4-54 § l-ci (& e/ Bg) arn maT W
{-r' ths 1/4-4,/‘4.:.,[ /»—~ Lowoly arl Tht deaws AL
Ml@“f"’/ A ducd. A Aannen To hamt The
Uer &l cal W*v Leoars p*mﬁféq,..?{s ry
Bihiar. . CoadiAe . J% -farsmna./ momcnt

oloes not exist,

o |
-

§mea~ti«/, g 1§ mmmaters

gECT:oa)

Checking Method # | &5 v F-166, 7-82



Gibbs & Hill.Inc. JobNo. 2223 Ciet Tucco
Subject CABLE TRAY Sup!Ts~ Ré€PonNSE To CYGANA PHASE 4 Review

CalculationNumber ¢c S -0/ C St | SheetNo. /74

, e Date 1743— “Rev. | Dais | Rev Date Fev Date
E— Sced K2/
[ Checker we 19167

Quashin- 2,1:2 LeomT)

SuuM*g_L{ L C,aMoLMrou :

.ozmwvl. EFFECT DuUE ro wem»L Lows

i . vy -
" Suf;'vozr CASE /Rr Demasks
ae/Tod - | HANGER | BEAM TRAY ' ‘ )
o e Rt — & |No effécT oW
) . . ' / - MEMBERS , SINCE
Az, 8"" Ci /577' /372 .8 SZ Ao’ veerical
e h L na | LoAp 1S SuaLl
MO TEANEVERSE
LopAD Goveews
_ : bl st e it il e e S s 18
Sup!Ts ARE
Sp-7,5p71%e | 1390 | 1398 | €3] ok
g : - SR NERPRRSSp— . - /MPA‘CT' onN
Di , D “he | 2390 | 1390 | S83] |7 sreese .
ST e s g . INCREASE /5
- INSIGNIFI CANT
R A ST P 7 B SR WAB I NI
: X FuRTHER VER /F/CATION FoR TRAYS

See sH.179 & /€0 R4

Checking Method # ;%

-'-Ol
Mﬂ”dmﬂmuuudwnm

F-166, 7-82

T CI P. @ I Wt S - ., + S s — —— —— -



Gibbs E Hill.Inc. JobNo. 2311232

Ciet Tusco

Subject CABLE TRAY §up'TS - RecPonS® To cyaNA PHASE 4 feyiew

(' CalculatonNumber Scc-/o/c  ScT 3 SheetNo. 24 ¥

Revison | e Date “Date | Rev | Dae | Rev Date Rev. | Dae
EE 2
st(('ﬁ.f%

e

Checking Method #

A —— ———— - —— . ——————-. ot 0 - -—

Qzodn- Z./.3:(CYGNA IR F40FE.C3] ATTACHMENT A )

Torcionw Du€ TO Lewgruonal (eAds

'Pwru-} To preids e A

fo resist 7he adotronal ﬁrsxomj effm‘s

Colue to Ha eccenr‘rvc LW/A,ZZ}.,L..J 1».7, L&au(—-c.

). L1e ftess. 031 daTd /31 [ex fm C76 WA

 Mr J 8. @07,4. z’z Tuc:co e~ 2.4
aHﬁCb 0“7‘ A- 7 -

2) 5‘;‘ # 44;7  1323-5-a7qt/_5’ S,‘S'-r?ol/.r‘

P e TR Y S s

R Fn e

AS O COMEAA W OO SOONGNg NOUAL 8T eRRs Of Wiy Co0es

———



Gibbs E Hiill.Inc. JobNo. 2372z Clent Tugco

Subject CAELF TRAY Supirs - Eﬁpaﬁg T2 CYanA PrHAte & Leye/
(_ CakulaonNumber Sc s-/o/c _ser 8 SheetNo. 4.0

R ol L L L7 L
o

E S 2

Checker ﬁé}

5y

Laiq.c, —- ‘l-/3 (441-7/

9‘“ peinm ‘
77\& KWJ MAra.lu ‘,'
have  boea Md&«-&aﬂ/ 'Lb u:......\.. Sfeon

’Z{;c. cnwmw uS0.0L bw m 4.t»?x '\[

T L,“,z“w calda Jm? Swfa}r:—x."}
: ?\mpl L L-e ( -/ 4)
feept; Do W/uuwnd
Grewpd ) “5/’ ) “hr
Tha ,ava calednbone oleme M

- 4& - -_

Checking Method # | emseresns o F-166, 7-82
» (S

L — e — L — - — . —— —— . -2 o —

- -y — = — & —



.MSMLM JbNo. 72323 Cient 7uccO

~ Subjet CABLE TRAY Swpl1s— Responié Tp CYG WA PHASE 4 Réview
(_  CalculaionNumber Sc S-/olc  Set 3 SheetNo. %4

won | 2> | Dale | Revj| Daie | Rew | Dse | Fsv | ODste | Rev | Dae |

‘ —
E- 3 8/ /Lel ‘
(Checker M‘F-J4y

G-d:oh:o—- 2. .3 (cn-”)

éw«-f (.‘ (.'A,;J L-R. & é-c;;} L>/B @

12 6M ol F

ELeVATION
(: +oR LADOER Type: GC-245(~/2-06

tw_—. o./1084 t ,'3‘ = 0.7297’

for Thkef., Tyrpe€: CF-z24sl-12-CP

o 18 S f‘fr A
—6m = 0./084 + 3 teel/6 = 08538

ﬂ‘ *’M)/ /S 74,(.’9&5'/ ad an 4\4-.'&.7/:..‘1.—( f.u‘f
& e Uarn cf wheh prrwoles *’(‘j“"-te
&J -GIA'MP bea,l‘oﬂ\? ﬁur&ce o (M 4"’ li,)

i £cCen FRICITY | € = p,9209-0.497 = 0224 (G'orstad

- -~ = 0,697 ~0538 = o1e2”
~— , e - » . Ses-folc sefE
[ B /f‘( ‘:L l,u ' ¥
0 Al T T 2 Bfeavgeass™
e (A |
- T 9
Checking Method # { o e T e o F-166, 7-82

L) O O RS F COMPUAS W COrROONGNY UL 00 s of ety cooes

— . r——— - . -

- -— e s - —



Gibbs E Hill.Inc. JobNo. 2373 Clet Tugco

Subjlect CABLE TRAY SuplTs~ RESPONSE o (CYGNA PHASE 4 EeyiEw
( CaluationNumber Scc-lolc  Sef 3 SheetNo. 247

EET‘F@"&- Ao D | Pe | D | P | e
ty%' SLQ!T.’ ! - ' -
Foeslr- 2.0.3 (on’)
. Check  Beam: Lj= 82 = 4.0
= Yhez 002y, da= U, =0y

QG(-. Te Y Torsren wﬂ.yhs"
Desian OATA FRom BirHleHem Srteel

By mrerpolation | cate &, For e/‘ s 046
Coreain ATt

$'(&f a) = (oosoé+a;33)xz 0.r272

w_ afz2lz M
*’g qu,

- o2f2171x0f3¢
W.2x/0 %e./3)x/P.0

-3

= po2é&x/o

G:o = €W, *h
- = 29;1'10’:( £/ x o.026x/0°

= 3 9.{'

I Cwu. g,_ IS re.o(ucea( from 2.67 +¢o
175 ( See Scs-jolc Set 2, $hi32,£5) %
T Beam @ Miospan 1s eritical (shoszé er)

O n o[ det (gt

et oo CY¥uNS /3 Ok

c\oumgMemo:#o 73{:.-.-:, <......< oy ‘“"8“ Kae 5‘27 MR 66! 7-82
4 oy e A y I
(B e

——————— - - ———— — -y T —————— - ——— —, ———— ——, T, - —— ] -— W e e e o



T ——— A p——— . © S —————. —. — . . —— ———— W~ P — " ——— - ——— % ——— "y - -

-— e -

Gibbs E Hill.Inc. JobNo. 23273 Ciet TuGcCoD

Subject CABLE TEAY SwplTs — RESPorsE  To MALE vIew
CalculaionNumber S cS-/o/C et 3 SheetNo. 24¢

oge | Dais | Revy| Duis | Pev | Os | Aev | Dws | Rev | Dae

cAses D, Wer (Li=1tg):

_ 0
Ref B Scs-2ifc (e4 L 4z RO ' J

1 _ e A:&f'a“\-"- ,9-‘“&‘" ]
i d

€= (I /3 7.."5:7;2' !(;&)/2

. Chllt watd
——- = 0.3905 "~ 0304 "
T ' /
o i ) Cectiow 4-4 '} Shaes ()

= s R ans da ine W%cm.faf/uu—duﬁfi

- Guaea a4 b poiat Loug igp wlh The
whinr tenler '@ Ut Aerigomind ¢4 hanesd (cm).

M‘n # !gé&. orroares F"&. '82

B E
PO W SRS OF O i Or g g T A 0 e O Wy cooes

S— . - .- -



Gibbs E Hill.Inc. JobNo. 13273 Clent fu&?
Subject CaBle Teay SUPPT - RESPenSE o CYGus [arse e View)
C Calculation Number $csS - to/Cc  G&T 3 SheetNo. 247

T o ETE I E SIS TET
o

/

Checker Geel ¢ 5
614‘-1"?.;\. s. /. S(@\-‘—) b s -
P‘_pr‘—gf'r DFE cortBINED 'I_G_(‘TIOA/i e T - SR

2.3 (0Mr9 + 1.32)) "
S o SN B s i 127?/5 -

o_ i3 (aedruery) T w T
Y i o ¢ tae -

e e
L v 4594043542135 010/ 42134 o)

- - -*A . -. _ o 5./7{»_'/1_;/4‘"_'_' M| et i W A

it
LTy e dspioamu 09314 2.13.0.93)
‘ - - -

& ®;FL'1' R, W 4 e S T

d - T, = g - BUS o 23w,
S ~ (s - S - B <k

PGPV | ST S T US| e
5O T E-T) .'.2"75’j, : Sj® _T¥yE e

RN § . A e R § T e T
-~y o fol ke — e M 3 . I i AT

.....

g e |

oun G e TOMS WO SR Of e Cofes

Checking Method # ‘ %ﬁ F-166, 7-82

—pe - — —-- - - —




Gibbs € Hill, Inc. JobNo. 2325 Cient 706 (o
Subject CABLE TAAy SUSPT. — RESPeSE To CYaNA frase ] Review
( CaloulaionNumber Scs-/o/¢c  Se7 5 SheetNo. 2.0 at
jﬁhﬁthi— Rov | Dwe | A | D
= i
Checker [ T¥74 '71
mM 3. L 2 (“-kq—)
Chse [ :

ReF. Rx.5¢S-0USC Serd Sv br- 4 Ro
} .L_.l ',-o. N/t-w"ﬂ.]s 34 - /ala b T __-.__A _ e
R e Da3SLc BT 10 . 0r7r"' o soui spiog: ot o

0L. ey - S
l’v“’ - [6)V R . = 0791. it :
TR 3 . - ~-- - K 208 athatl,
G Lo BT T = O.bsT (77 Ssermre ujx ‘“”H)
- R = Oe¥tkixwe /IO = FA L B -
Mom DUE Ts a7, Los, P 5 P Al L "_ "-
) < /s PRl PR, e -
Q’ P s"i . P30 w&aounuo M R ——
- iﬂ - =28 ‘jzgﬁl i* :CC M ‘2 ,;M"”'“ e ;“
04 = L.j‘-—i — 9o
|9.50 ) 'J;‘Y(a R A8 ’ -
l-9.50 475 425 faf- Nk o 3084 r+oo'wu/rmr_} 0
| = , 0.70' 0.%0 B C s SRR A
| - - %13 5 .__ . oo e S RN G
- ) ‘ ‘ i - i :
la = 3.09“44{[%IWU-I'N!H) B R

V‘ 3.3:1/.3'*(% 0.0 /6dxl[43. 184 93) = /35T _ ;na,"f T A,

Z V&- 307111100/«0«//47;‘ jns-liny = 3'7
./\/I(° - /otfdw—'{(c:.w“yaj(vguq>, 17.4 - ,.,.. |

- e rie ]

AN W P ‘M".““."“

Checking Method # !&q‘_ F-166, 7-82



Gibbs & Hill.Inc. JobNo. L1313 Clent 7ug Co
Subject CABLE Tray SyPPT. —PESPoNSE Tu CYonA Sase T revenw
( Calculation Number écs—/c/g S5¢7 3 SheetNo. 2 5/

US| Dus | Pevy] Owe | Rev | Ous | Few | Dws | Ae | Oue

/
NV

h Q&‘_ ?"

CO‘V\*) L

@O0 (':ee fud) CRITiCAL -
LocaL Bevd N6 Smesses DVe To [

-~ oMb 103t e hud

. o811 0, 0 - ' = o
' ‘ @@ ; o v " Ny o @‘— — ®
 EFFcTe WiDT+4 OF SecTied] 24+ 34!; = %0 : i

%}@ - '/;tio{ml%- 0515 N,

f‘; - Jb%‘:}s' £ g.,;q:“"- < zj‘uf. bl e S

3 € - N A SR W i
( CHeck BuilT- UP Beam G Sél.(H-©O
My = 294" (max)
B AN (A TR L)Y 1 s ot

/am‘-. ooc/+[(o,or/u.l.¢7)~*(o°s4:.4/ws*oh7lr'£//¥?3:]7-- /‘H—A

REF. To S€7 5 S1.2¢60 B9
- AN e . e
M, = 0Ny XL o= 7.37

A
"o

My = 136l v = (5

CheckingMethod # | o F-166, 7-82
l %’-‘-‘-"%omunﬂcn-

- ey —— —

— L ——— - — . - — - - - —



Gibbs € Hill.Inc. JobNo. 1313 Clent 7uG Lo

Subject (ALLE TeAY SUFPT. - REsPonse To CyGuA Puase L Revew
( Calculation Number ScS- /0/¢  Se7 2 SheetNo. 352

s | Owe R | Dws | Pov | Owe | e | Oue
=

Secq ‘r.f/[

LM WY R omst
Y ol o

Hb ‘ . . : « ) --

e ofil- e B Y -

|

CfL L 194 ol kTR s
7@ LI ,.7"’ g e e -
R, - 1ofr | i, - P~ -
T - Ty L - §~¢ -%raﬁu_go_.m
B A, SR < - S ’_‘"_..,ﬁ“___'.ff._,
ot el ’{ il 2y i /'75'5 IR FrA oI T b D
KS$I g
Y R R L——
“INTenacrioN Bn S€isMiC AR Ce T O
T4 s, (035, [ 1268 2 2%9\"  [i/esse 098¢ Jiomo
[ o ,m> (w 15 _iws e
e o 7 —_ rile = e k f ’- ehssead e 7o ;mm.‘.,,'

S St $¢7/ Sl L k4

&wLT Up beAm T Cﬂ?tf (h) 1% ‘\m‘f_*TE_ .

ool Aaw 7/.17 m»r‘.

Checking hi-od # | g7 F-166, 7-82

mn”’z‘MMn.ﬁdn—

BRI AP PSS D S - G CEENPR SE. ST S | GRS € EP—— -——— — - - = by -



OGibbs € Hill.Inc. _JobNo. 7323 _Clem _TuGCO

 Subject CABLE TRAY §up'1s~ RespPonse To CYGWA PHASE & Réview
(' Caloulation Number jgj—jolg SeT 3 SheetNo. 252

Date Sev | Due | Rev | Dmie | FRevx | D
/

i e N igd ~
i&ﬁ-w

 Glsapetace B.7.9 (u-..r) o
Cose Do “Jor (Lol B &) ¢

Laae 27 &,f 1. S$<S$-2/5¢c ST 4-_ Sk‘ S?-ﬂéf fo

s L /.345 o

e

W.ﬂ

w.o = 0,0/45 x /.Jq = 0027%
Wy, = 00072 x/tyP = 0.0/3 7,

p 7‘!? z#o,oI-?x' 2.63%00/3 ,49;/..{
s 608" e

54 = _15-40027\!2&3 59;

Locr(. Bev oNG Gmu{ﬂ Pue To ﬁ_.

‘:_ i M;‘ 77‘:( o!flfg ;o;
e by = 36+ Ba2 s a2’ S? 'i'(“)(“rl)-an/;'“

ek T _ ’
L g o8 ks~ s L
kv ﬁ’. ang *-0F . e

Checking 1. thod # S F-166, 7-82

ﬁ‘mu"“‘n-

- — - ———— - Wy —— - PUSRRP. -



Gibbs E Hill.Inc. JobNo. 2%23% Ciet 7uGcoO

Subject CAELE TRAT Swplr — EespenS€ To CYGWA PrASE 4 Reyis:y
( CalkulaonNumber Sc s-/p/C SET 2 SheetNo. 254

—

' Fev7 | Dae | Rev | Oam | Rev 1 Rew Date

L~ :
il

Crecxe:
Cenotion 2.2.3 (ont)

Mébk 8u1(.f~k-f /5 € A & Sec7 @-@‘

o MJL‘ 3.95 x/ .= 43.¢8°F

S 4345 P
'ﬁ?‘ 2973 ‘ o

ok o p
2r2./3 ’

f.ff- Sh 22 &

fole = g oa% <ol
A"iS\'— ,o‘-1

[ £t [::)ﬂ-;‘ﬁ}‘-) (°o9lo_’4_‘J-)J,‘/,,_rv_

MLN du‘
- 0-7‘3 </.0 oK TG s y
' ke ' €& Sci-lo)e “,.,

KA Sl it ot ‘“\/n.u}

BilT-wp Beam 2-Cex228 1S ADESWATE

Chedking . ‘othod # | a7z

o o momﬂnudn-

e ——— A ———— 4 W W W — g e e  — g R ——



Gibbs E Hill.Inc.  JobNo. 23713

Clent
¢ Subject cABLE TEAT Suplll- REspruse T2 CYGNA prase 4 EeviEw/
. CalculatonNumber Co ¢ -/0/C €T 3 SheetNo. 2 (¢
‘7:71 “Fw | Do | R | Owe | R | Due
Checker ?“F" !
-th’v}-t—-—-é/—i (—k‘»f?‘)-—-—-— ——
G*TMYZ 21 <¢_5 /86C
=4t/0” T Sh 24.40_
rE .87
ﬁz <4csrire Sofg
"f — #20 RO
T——:'Fr'ﬂ e
o T—— .
. b - P po— 'm - _..c__. S
— Plw T T {irmzt(wn} —
RO ——— S— - I—
e e b e e ngTwM-'A-_A; S
A‘S“MPTIO'J‘L_, .._'"' B e el o T e '";f“ T

. — - —

—p—— ——— -———

— D' IéP »Fuwce of vnr cm:;wft— (]) 15 k‘twﬁ‘/s 'ﬁ‘RWG-’

e ——— .

-

n) Bethuse of THE f(-AWGG
~witt A& =4 (el 5"
Ll yp= (e

O - -

'_TLLT'LND ﬂ N EITHER m/ucmw T‘

11
"‘L‘L—Aclwf‘r Borfom oF "Wt j]_‘gkr Duk 70 Wf HELVY

— s —

b Ll
-l

]wc—' Eff&epve wmra/
?""'3 7

- ¥ - - -

—

Ty . -—o ,._--. 0-—' ' . , & cadpensd — f - —
ppen cocbens e $ — _l .1 } - _‘. b d e | . —
J lJnlAlL;x l . : Lol I
‘hoddngMe nd' ‘%‘ o 2 rvares Faee 7-82
s mo-—.‘nﬂnﬂdn‘



Gibbs & Hill. Inc. JbNo. 732732 Clent Gc

Mé REVIEW
Calculation Number - J0 S € SheetNo. 256
o | o | T | Owe
B ¥ —
[Chackar
"

———————. . S——
o ———

ﬁﬂ%*W“W”””f”ffﬂf

~ THEe _ingbécTion.  pPemNT, S

— o— R —— - S—
- a—

-:' e A awene

© m—
e— . <—————

. - A ——

. — . e e
e — . ——
— -

‘*.fa = a;nng’i:f;.- p W

e
——— e ——— -

e oY, BT P r:yy S’nu“'cwnrof THE

— e —
—— - e o —

——

2——ww~mmuumy-

———
——
—
-
e
e
—

o p——
- -

Q..m weB of THE CHAwwEL |5 TNeT Ab STIEE-

o ——

M rne FLwcs A~° rne c'-w\smc-b Mw\lusw

‘Retween THE FiLLeT weles, AND. Bfrn Iu_ﬁuu&

T X=X AXES. of Ih€ _TRAY. AND J:u _uuuz ﬁws«.

- - e

(r-1) Au Q.mu -S»er To u-mx "f‘ 5...,9,..“_.

p—

T T THRO WG B&ume.- AND DII-MT Couﬂ’é ML o

o L SR S— ,.._14_. +._
Qﬁsptchvekf phoed THG mFL&cﬂo:’ ‘p_mu_ut—v ';MT THew

| .__.-—4‘._

'LLL"B‘ stmuw AS. A umc.e ;ﬁ:ﬂwsun_a

_p..J.J,- —t—
l_-J-'T*-'t‘rm .Fogcc-"P; To me nana cqr}'ﬂ(?m?*‘—

— - — B ]

) 3y 4
O — Meruoo) Tmeuouﬂrme 1@ 6L dekl -Faasownt

- ‘T fil A0S # b ~-+ T %
- GFf‘&‘?“h T° P‘_ ”BG a\w“ :ru (UFL?(JLQH Rﬁl -
CHrR—— = L L) : 1 i ad.l ; i " \

mwmo iga.'ﬂ.?g‘gg.,_m.......... . pe

—————————




' Gibbs E Hill.Inc. JbNo. 23273  Ciet  Tugco

. Subject capLe TRAY Splfs —Resfrsus T CYGWA pimie 4 Review
\_  CalculaionNumber ScS-/o0/jc  S¢7 3 SheetNo. 2 (7

“ae | Date | Rev5| Date | Rev | Date | Rev | Oate | Rev | Dae

/
$e 3/12,

e T /.3 (rnT)

THEoreTieMly LiNES wp WITH THE SHeAR
CeuTer of THe Horiz CHAWEL. THe Lews'l

TeAr Leao R, /NST€4D, will CEeATE £aual Local

BewdNes AT THE Top fILLeT Of WER ofF THE YerT,

CHannel AuD AT T™HE Top gpiLLeT welp.
PrRopeeTI®S ©f THE RBuwilT-wp SecTion:

C' 2-Cé6x8n r—]

Re élosi282) o400

Io= 13.14069% + 2.4x0.245 +2.4x (é- uo:-z.:u)t-" /408 w*

Iy=13.14069%42.0(1856-051)42.4(5.2-1858) = 22.47 w

- S’Q: 148 . S 1 m‘; S e L22 _ 4.34 mw'

G-% 245 ® 3.245
- _Z.Z'lL L - ,__2_24.‘_2___ - |
S*@' /856 il it el S*@ 6.2-.856 o e

- (408 ~ ) . [72 "
YX’ 2‘:.4 - /7/’ '”, ra - z"z‘% — 7./44 .,

F-166, 7-82

.- .y v ] o -



Gibbs £ Hill.Inc.  JobNo. 23223 Ciet Tugco

Sublet Cugle TRAY Guphtl - Repporel To CYGNA PHME & Pevew
CakulationNumber Sc ¢- /p/¢c  $€7 % SheetNo. 2 £4

o | [ Ol | ey v | Dwe | Rev | b | hew | Ou
*ai-E' &5 ”['f%
a—«}-_h:—-- 2./.% ()

CARLE TRAY Loads :

L.
P: = 0,035x 2.5 x8.§= 0.744"

R = 167 B = 242"
ol
Fr=267 P '=,98%

FL = 0o%SX2AS x40 /‘/z = ?‘72K

£ ) LoeM Rewpive Smeesses Dut Te R (A—c.rwc..

@ Top FILLET 0 wWeER 0F THE VERT. CHANEL
MD CenTloiD Of THE Top FiLLET Weld)

L
M\} =239z x05628"= 2,200"%

S} s T (*7)(°.i)b = 0247 W}
f:; = 7208/, 049 = £.93 5

 Queck BuilT-up " Ream @ Seerion O-O:(0R
- @ wnver S10eRAIL

s L.
— ﬂ,m" = 000)2 X85.6) = 0,04k oF TRAY)

1 - Mo = 0.944 x1.58 + +{o0164)(3.0))"+ v.02x2.92=2/3/"

W6,
= 167 My = 2,9 %
ChoddngMemod# !& oot Ty rwmtn oromrsa ' F-166, 7-82

v Pas it orrper e
!Mﬂ“dmomw"‘.’“-

N — — " - ———— ———— ;- .- -

rr— L B I —— " —



Gibbs E Hill.Inc. JobNo. 72373 Cient Tuasce

Subjlect AARLE TRAT Suphs - <

_ A
’ CalculaionNumber S e ¢-/p/c <7 % SheetNo. 2 (9

Hs

Sgs | Dais | Revd| Dae | Aev | Dam | Rev

e

gl

= r
=

S ¢té ’éfg (=

M 2./.3 C.*s.:‘j

P = 1.987 +(00/6d x483+0.02)x2.67 = 2.25X

2: = [_3.%_‘& (4 58+ 2',5) +(0,a/64 X242 +0.02«x 4.67)x/./f]/4//

= 415K

Yy

oL

v .
§h® = L&67x3.086= $.1¢4 Efv
B ST 2 ] £
‘5“ - 24'2 ¢'47

: U - ’
. 'gm ’ 42%.4!1) =ot9 5

L A
- _23.03 - (329
Jc;v 2 - 1-77

>

T (9.72/2)(2»0)(31)/:/. = 2343"%

F'166. 7’ 82



'Gibbs € Hill,Inc. _JbNo. 2323 Ciet Jug co b

Subject CAgLE TaAT SrplrS—PRespsNie yA £ ey
. CalculationNumber S cS-/2/c SET 3 SheetNo. 240

s | Ouie | R3] Due | Pev | Dus | Aev | Owe | Aev | Owe

= s «
Grstr—m~ 2.1.3( T,

o gf!ﬂ!ﬂ ¢ TOP F.-LeT OF weB of VERT.
CHavvel 18 cRrRITICAL.

f-.t._.{.» oy (6-3201- %)
ey @ @-3.201)

= 3.0&« 7,70’7 :7./7k$-\'. L

£ = f:.e X2.7097 -

e "o
(> = $/4 x 07097 = 3.655
K > ’ L : -
a * 047" ) ‘fa =009k ¢ ;::f’ &7
- o e —
o [ W “; _ XN - - -7: —
il l{bto - /0?7 ) {:’ -?-73 §‘. 2 A
e _ "‘:
. e - 2x4.42x)12 _ & E¢
= -—é)‘ e = 62. =» Fa=/72¢
- Fox = e St & 249" . wie 22, * pa

18 f9./x442 X2

‘Fn/F‘ 97/,7:4 = oosz {of

—*:~,,.A".,'g'<' 16 2 *Fvﬁ Cet14mt &

5 £.93
O 20 g @) G B
R a.:‘a < /.0 Leam. Lo O.K

Checking Method # %528 v aroene ' " F-165, 7-82

compared
4 PO A TS OF COMDUMI Wil QO SS0ONGNG PO NG e Of W COOMS

- — . ———

- - ———— i -  — ———  —— gp—_— "



‘Glbl;bGHlll.lna Job No. 2123 Ciet Tusaco

Subject Capl e TEAY S1plrl ~PecpruSe To CYanA Prrse 4 Reyfiew
CalculatonNumber  Gecs-/p/c  S€T3  SheetNo. 2¢/ s

- Date Rev. 5| Date Rev Date | Rev Date Rev Date
/
Scedl
S§ET 715,34'

2.7.3( a")
CTretses @ TOP FLAwGe oF VerT. CHAWNEL.

- . (os62s+'% -o.?&%l‘ " L £ S
( ‘ {b, - fﬁz X 05625 x(0.34'3) - J.:7 il

Mscec [.6-2 FeR Séswuc

— 2 Y /5567)
— zery o [y, g en. 192y (582)

’.L- I7-z4 '7'4 22

=043 </.0° ek

F-166, 7-82




Gibbs E Hill.Inc. _JobNo. 2323} Ciet Tugco

Subject CAELE TeAY Sup/rs = EesponIé T CYonp PHASE & Review
CalculaionNumber S¢S -/o/c s€7 3 SheetNo. 2&2

Revison “Date | FAev5| Dste | Rev | Dsm | Rev | Ose | Rev | Daw

e |

Preparer See /2

Checker ¢ /2 £/0¢%

ChHeck  Budr-up Beam @ Seer D-® =

/Jf/_,c»—gr.o /..LL:I AZ wedr /7 0‘4/,..(.1'
mﬂ-\

R o&.—-,wﬂq M ;/ Vz
P o T | AR ST 7 S S £
i I Je.? J it b '.m"_"?f_':(-?é_u__-__

~§' -:/671/350—127“4' | {T-107
: : bx@ .

’L I,;{to?cf7-a97tw/ ﬁ'o/?
. bx ; - N, . P
R F@@, e saniee ‘
B St /73
~ = 227;0709 ./; !
‘:—~L, ;—?:’z z‘LZ ’/4.r7’”< RS ST .
S Mg 2O _4_57__)“/‘ S
N SN 3 < AN T Jec O o
b4 ® /2. . T : it
‘_‘j‘mz‘/é-;. for Satome
92 14/ 0,77 ?7:
,__-- —_— % )M. J /) f\/?i«-)j‘r//?”-_ )
NS T M A N S

CheckingMethod #  } &3m0 wemareems | F-166, 7-82

-

MOS0
. Cav.nmnmdm‘mwmumduu-

- ——— L ——— . — L — —— " ———, . . ——— . . — " —— . —— o —— -y % —— = - - — et e e - - -

A



Gibbs € Hill.Inc. _ JobNo, 2323 Clent Tuccp
Subject CABLE TRAY Suplts— RESPoNSE To CYGNA PHASE 4 Ecyiew
CalculationNumber ScS-/ojc  <set | SheetNo. /7¢

Revison | 0> | Daie | Aevg| Dme | Rev | Dsie | Rev | Oss | Rev | Dwe

Preparer "sﬁJ 22 /¢ =

"Checker We 19-26-2

sair 2-2-"(CYGUA LTk B8405¢.031 ATTACHM 60T A)
M& Cpmu.e?‘u-—v W »4;»”;/4«. M

?ufne Jo M 2he %az‘ ? uu,&g

Wi 6&1:“.64"1"-»-4 LM:—..s Lm«;,qu § Aetame
o eables frmy epprte T

Tucco .u&/ 47 2/, /774 d#ul.,u.rA 4,&.- 2.2

2. 'Dw&—s T 232%-¢. 090//4. ( S- 0703/,{ n
R e T et
.ol [ A 5_‘_.5’.’?’,4-.,9‘./"_‘3_ ST o TR

CheckingMethod # |E3oo=0 wmewe F-166, 7-82
mmnu«vmnmmnmam_

- . — —— - — . . —— > ———-———g

- ——— o ———— o —— ] — g o ——— | — - —



Gibbs € Hill.Inc. JbNo. 23%2% _ Clent Tuccp

Subject CARLE TRAY SGuplrs = BESpoNSE To CYGNA pHASE 4 Lévigw
CalculaionNumber <ScS-/o/c SeT | SheetNo. /74

“Uge | Dais | Aevg] Dee | Pev | Dws | Rev | Dwe | v | Ows

o] '
Preparer Sced |T.2244
Che s vAC 19.420

Gisetoe 2.2 (u-vf)v

|} hannst T /w The Aouger ond laam
Mt art genem/ bl and theretore ;

7 ﬂ?/&o?‘ea( /n .M?/MM«\.? praecliel - Bl =
oLM—C;MOf' $+N(O7‘um/ ‘PﬂMCS The oable +m7 mceuJa/

i S)(sf'un can‘fo.muy #Ha cable '/'rn/ a.n'( /f' Sufpﬂ'l’s

Can bc consilered as a Spa.ce #ume The
a.,(.utm-.,[ M k. To - Thic u,u,“zz,;c

- C,anﬁns (.sz.;-w- ,/\-4.?14.. i lesus: are — —-
%‘J f‘o be Sma.l/ a,na( Can be nv/“f&x $ec

L CL 1(2. K4 -_‘-._,. “' e

— - 2eetnlives " Cormetiton—a — ausl l‘lu_- uéei»m ey

CheckingMethod # | (S22 wvmarse . © F-166, 7-82

4 FOULS N0 eSS OF COMOAASY I COMeR0Ondng NOUtS 800 results of Ty CO0RS.

-t — o o— - - - PR
- -~ —— W p—— iy — ——— P D DR E——




Gibbs & Hill.Inc. JobNo. 2323 Clent

TUGCO

Subject CABLE TRAY SUPPORTS - RESPONSE TO

CYGNA PHASE & REVIEW

Calculation Number 5C5 -101C SET | SheetNo. 177
Date | FRev 7| Dme Rev | Daie | Rev | Dumie Rev Date

-nm '_ME. -I’-O

[ Checker e |0e 74

dqc.n'uu 2.1 (CoNT D) ) ) )
i) EFEECT oF 5cc=~1m¢ CoOrMM

FCR _THE TRANSVERSE LOARDS !

SHowN ON

SH. ’7::'5/ 5?7 R &

REFER To THE STIFENESS ANALYSS

. s o - e i N r
- HANGER A M = f, u.;.i " PP e
' Rgef. Yo $H. lke R4 - e
. apy = o.232: am’ = o232 Fv*',g.,_ s
o . SRR S S —
CRESE Y - . Lok g et St i ramcterighe ekl
r 11 | b~ w.A oF -—ﬁ- = O'ﬁ34 (Acéo ERER To $H ;u f«s)—

1 e £ s s -

I-o"«L JPO-su".'i...“ FRom (oAl Pr To C.6.oF WANGER 2 = 10 +D. s
pposssite A e | 0 s g e - resasisip. i ity siaen o A G At
. FLAN L 00193¢).5) = 0029 . . _ .

Fr s - e

g p— S s 4 AP 2o s R i 1-7 ..../. - i e S v

B o “"‘tam-"*” : N D ¥
e s P TRAY ’ o.081 (RCFE Te SH. I':Iﬁ‘é) "
FALaTti’ - AP . s o

' RN R T U —
CaEE SR AR IR W L e

F-166, 7-82

B Snd
O a1 TeRAS Of COMpUSr Wil COMeRONGNg VOUS aNd results Of Wy cooES.

- ————— - —
.

-

-




— e —————

Gibbs E Hill.Inc. JobNo. 2323 Clent Tudco
Subject CABLE TRAY SUPPORTS=- RESPONSE To CYGNA PHASE & REVIEW
Calculation Number sCs-101C  SET | Sheet No. 178
Revision “Dae | Revd| Deate Rev. | Dsie | Rev Dae Fav Do
o] /
Preparer me  |9.9.5¢
Checker el (16 74
CGu€s; 2.2 (CenTD)
.-u) eFFEC' OF ECCENTRIC CONN. fa& THE \/eencm wpb .
REFER To THE STIFFNESs AvAcY SIS Cn SH. 167 £ 68 I;l-

" Du& To vERT (eAD ) N

'.'.A_‘ﬁ_é.i .AP—P'.I s 0.0/193 8 PUIFTS — ARt
, S & i S S - o -

2001935084 = 20163
o wagmeosi” 0 PR ST g’@;&y?_
i - - e PR — e

i - ) B = eoSwo!’*% ._3- 9‘6_68_ .
: TS

Checking Method # iawf.:- st | " F-166, 7-82

Caloisnor Rests compaed
NOUS &C BEUAS Of COMpUS Wil COMPSDONAING MOV and Tesut of STy Codes

- - ——— e ——— ————— - — g —— - — - —



Gibbs £ Hill.Inc. JobNo. 23323 Client TUGCO
Subject CABLE TRAY SUPPORTS — RISPONSE TO0 CYGNA PHAYE ¢ REVIEW

CalculatonNumber scs-j101C §&€T | Sheet No. 179

oveon | % | e | Al Ao [ D | P | Oue | Fec | Ous

”ﬁ-ﬁcv MC,. 9-19-14 1
-19.

Checker ¢ee [T 7]

T QueEsTION 2.2 (CoNT'D)

CHECK TRAY

| Fom REPWED '3 VALUES , SEE sc's—/o}c” $€7 5 SMTS 16 Te20 R2

_ Awx Bla@. Elev. £99.5 Sse‘u/.rz a{.,..,/o (Gmse»a/:ut)

paeay YL T R L @W,,,,y casd)

NeoTE: Mo cable m/v exists above ELEv aar.r n . 7e_

RCA‘Céf‘Bll(f».‘.. o e L e e L

FReM VENDOR DATA , TNE TRAYs wriH _c_R:#:cAL._rAivg_e,qcf;oN ARE :

|

T GF-365C , G625t -12-06-CcP & &5 -245L-/2-06

DUE To ECCENTRICITY FR3mM C &, ©F HANGER

VERT. LD. Wibe (NCREASE L g / (ZRmiCA )_

CMEB MR BUAE B AR

1RAY GF-36se; '6(/_1_5_"_(_‘1§ " b"‘"f!l“e J’sh(nh(nz' 33ax 05\t '
05— T1eie ":,—,TrJ

/,4 {on.rz - /o worz +o/5544+oeofo]J “,

"

a 5 . - i s 3 I SO svtest, " SR 1~ T - - .ﬂ.g AR e e

S SRR T SN T SRR X A

N R vl Slriniasing: iyl i eyl - P - -~ —4E& gy~ (nC -SET7
s - sna&f R.0

| L)

1Ay -128L-12-06-CP . e :
.- 354068 /2 m-‘ssuebﬂ 358135 * it 3‘.‘:_‘3—71
2 1 -6 [ 165 [—M ) PEan ) *Qi'l—‘ﬁ/

e =2 I-b[d-’UN ¢/o.;a:54 + 0.09%80 <+ 0.04207J = 1.60Z %= ).O

Checking Method #  § 52 v o cwus | F-166, 7-82
. m:‘.‘m‘MMﬂMG"-

C e — ——— — e e % G e @ .+ g s .y s e e e




‘Gibbs € Hill.Inc. JbNo. 7322 _ Clet Tuczo
Subject CABLE TRAY §uplri- RESPONSE TD CYGWNA PHASE 4 feyiew
CalculatonNumber S¢S - /o /¢ ¢£T | SheetNo. ) PO

Revision Dais | Rev | Date | Rev | Dae | Rev | Date | FRev | Daw
!

== |

eh 922 r
'ﬁ-rm 'J‘;.L @-:i- e 1

Qv.e.ha-.. 2 z(,co\_.r) - - | e e

— i —

4 TRAT ce-24¢L ~12-006 ¢

Sl SV, x 062 3 , 3 x '33Px70
e[ g g e "_' ) J
o w e p//DJ’*/doJJé-r 0./66& + aooo£4 J

SO b.'?Z*, i N 0 g j ey ot o r Rl L : :"f
STy ..,M%a?&/—&,ﬁt?iwakrﬁ:

Checking Method # e | I F-166, 7-82

Mnmdmﬂmun-.d“n

. o p——— P —— ———— . ———— - —— - -y - - e ——— - —




Gibbs £ Hill.Inc. _JobNo. 2323 Ciet Tugco

Subject CAR (€ TRAY SuplrS- RESpowis T0O CYGNA PHAE & Peyiery
CaloulaionNumber S ¢ S-Jo/c  $€T | SheetNo. /2/

oo | o [ o | Aoy Do | v [ o | v | e | Per |5 —
’Y . Rev Oate Ren Date

Checker 4:\”.' g:j%

et 2.2 ()
: iuuw&zy d Cauaéuﬁod.

-~ -éffErcT oF J—cceumrc_ c,ouuicﬂmfx e
- - /Zerwew HANGERS D Keids - - -
TR, P\,, MW Pf,,mww

T oo .o o] B, . A B TPRPTOS
. - PeMArRKS —
P .73 770 0 78 Bt
B ) SEEIEC = IR AR SR £, o oy SN
Ay Be,co | 1esh| 29f| e8| 2 d|T
] sall SR o D el L L B e s
R T A ORI SRR R SAmMmE A5 ABve

05 ¢ 01 e | s g || g [T

B i e e Moy S Wi ]
L'J 1'8 l R T SR BTl L L

Checking Method # %"“‘"“"""“‘”"" F-166, 7-82

DOaed
OUS Nd PRMS Of COMPUAS Wil COMBSOONGNG NOUES 3N results Of SeTeey CO0NS.




Gibbs E Hill,Inc. JobNo. 2323 Cent Tucco

Subject CABLE TRAY SwpPoRTIS— ReSPONSE To CYGMA PHASE & Eeview

CalculaionNumber S ¢ S-/0/cC CeT | SheetNo. ,£1_

Revison | G | Daie Rev. Dare Rev Duate Rev | Das Rev. Date
..mi < 4- Y .
m (= i

Checker e 2639

GTiona 2.0/, 212 1 2.2 (=n7)

__C_'_C’UCLR{IGU: 7[,' over-all 4//;,‘_f dur Lo W

et N loarlo 3’ Crrseit PErensd

\ZA.‘7 Suffnl Casss” 5f 7 d SP 7 VM e a'{’]“‘T ._
y '3.‘ 1to cf' _~~ W zvn. Sm-f/fj éqw_
-_ é- A-, L’ 8. 4 Z-’C' . -

»‘: N - dl.ca. Mc, A-r r\/} e m/noﬁac

[Hustrated 1n e table belo i R

| y o -
Supper7 Cses i o — Rempexs
',, 4 |ef/ | oA E. envD |G BolT #ie (&) % s
i . /? %/e. | B/p, | P/ /A AT
. ¥ r J ) I e © rr:x’[aul
= /097
. A‘:/-Bﬁt/ CA: /'631 2'7Z (‘37[ /07,2 /372 3'47/@/1::2-40/'4-4
o S R & =3.497
N -1 2| - o ‘ O Low2 ~/ov0f -
= 1.065
| B D Tealres] | hos] | 139] | 1sal| K | % Pimerion
B %uﬂc @ Lelf Aol Leratio fea are e etk
¥ et govtrm , Sinee SDuso cw/;a‘m.“/\?t,p
T Mf e ccs-nle et § sh39 k2T,

MomenT Ceuo =MT »K

| RN P Y A T T B T Est a7
! ‘fo.cuw '("" M*55) i5eF = O385M <a -
e F-166, 7-82
.%MMM

FOUS 10 BRAS OF COMpUAS wi COMSROONGNG NOUtS and amits of wer CoeS.

———— - — " " — —————— g — ———



g‘beSHm,lnc- JobNo. t323 Ciet TUGCD

s_gEcAQLr TEAY Suphs - ResponNs€ TO CYGANA pra<e 4 EBevVIEW
Calculation Number Sc s~ /0] E ceT 3 SheetNo. 2232

] 5 | e [ 0%

N i 2 S Y LV easy cygnh 1o M T B Geop
i /<L O o T L P O oy py =S

S RS ARE

3. Bx. Ses-rore T

7+ o Aetsen prealenla B o aliminats
— A P, A Com L .M*zti:*_ﬁ

e it wree Aot g

R T B
T S ey ot AR

- S ———— GO Y R

. e @O TRV e



Gibbs E Hill.Inc. JobNo. 7%72 3% Ciet ruccto

Subject CABLE TRAT Swmpi7s- KESponse To CYGNMA PHME 4 Eéview
CalculaionNumber ScS-/0 /(. cgT 3 SheetNo. 234

Revson | x| D | Rev ] Duie Rev. | Dae | Rev | Date | Rev | ODaw
ﬁ )
Preparer Qe cl|8/s/rv - -
Checker VeC |9-28-6%
Chse D)
—t A
. 13, | ‘ !
x “z-—l—z—.— s 1092 = K
3 N :{!
- - R ;
—A—l = 459 200738 = ky, R
£ lae & ~
. ro? 2o ¥t 2 rﬁ:‘,
' [o9Zx 0.75 = : DY 9.l
DFA“ E 0.£732 +/092 075 i 0.r7 % c4x23s§ L,'.E
|. 807 g
Dfig= /- 059 = 0.4 > e
ELeVATION
- DEAD LoAD ‘
Pz 0,038 x2x S.S/z = 02975 " , W= 0.0a72§7,
FPL- - R —
HA5/= ;‘E(o"ﬂ”'f)'é = 0.0387 %/
0.2975 %175 (1~ §¥) = 0407 :
—- 02975 ¥ 325 (1- 230) = 05927 ﬁ
SRR 7.03%% ) k7
PR el Ce
- ).2509
-~02/28
F. —/.osij_%
et o § /]
Checking Method # g K2 TR re o F-166, 7-82

forderl o
. POULS a0 (eSS Of COMpUS walh COMeS0ONdNg NS N eeults Of ey Cooes

. DS GD © - PSP & A T P A« — b G GGG — ——

- —— g



———————

.Glb.bos}mllne. JobNo. 2323 Ciet Tugco
Subject CA8Le TRAY Suphs - ResponSeé To CYGNA PHASE 4 B<view
CalculationNumber Sc $- 10 )¢ S€T 3 SheetNo. 215

evson | 0% | Due L L L N L
Praparer Seel | 9/2/74 F il
Checker wC (9 26-8¢
Ohse D) (conT) uou@ x ®
i 4 TR posi¥
¥ % ':‘! . ¥
& r/'-z”“[ 2%0% 163 10" 149" -
0‘9\ e -"o.zd ﬁ-——': \:’
A’ 8,’0” | B /x
19&- é& JL‘- ‘? —'-ﬁ‘”‘
‘ﬁb : g“ "(ﬂ/

.‘niﬁy »
1259 '%

1(000725)8 40,2975 (175 +375 +425+6.25) 40612542569 _ oM

ke EIL
‘ S0
L.
ek fc: = 02975 X4 +0,00715x8 - 05,8442 = 07038 K
‘ M “[0 :442 x37; "’"75 -02775Xx2 = {- Ce. ao7-;)x5 7:‘?
B '= 0.7023 % -

"'MM =[erasixd2s-0.6/25. aznr(orn £)- -L(ooa?-:)~42r7' 747-f‘

mionjenrh M@-@ T 070331(:‘.: -/1{07 z-0,9577""¢

T

—- -yezwa Setsare :

M“= ML = 167 x0b12S = L0229 %

_’ M“»= /‘7,(/2507: 2.089 m M@@"‘?”" 27 = Ls99u’”

B = 1.67% 09813 = L30bd "~ M¢, =67xe 2= 12398 S
MmMehod% ig:_:..a_, v crowe » F-166, 7-82

““‘.‘m‘mm“‘.ﬁﬁ-_

————— —— . - B ———




Gibbs E Hill,Inc. JobNo.

251}

Cet Tugco

Subject CARLE TRA $ A PHALE 4 Reyiew

CalculationNumber S e - /o /C CeT 3 SheetNo. 234
Date Rev. 9| Duste | Rev Date e Date | Rev Date

L — T
Checker ‘«‘»2‘ 1/127?3

C"‘é- DI Cuur)

TRAnTyecece SersMic s ¢ §
Memger Ac : :
- _wet LN
San ® IBS €I 38 N ~
- b, WO 185 €I 125, 2" 25 2" a5}
=3 73 T 1 &
185 %x29x/08%/3.) i # 2 D
= Q0238¢x/0°# I/
ves)” A ;’:o’ "c,{t’
wl = Lzx12=2984#* S
i e ‘/ K . p02358 083554 " _ el
fn un “;"‘ - i"’; 78-4 = 48. 4 ‘/)},
—— MEMBER AR 15 yeey S§TipF To ReusT THE AxiA
force ‘

; @-&A—M' C ONN, @ R : ics _
Rt a L = p _ ¢ L
— £y == 4’{ EI— 45’23;‘;” LAL7 'q.{omx/a"/,
—"“ — P=02975x4 +0e0dzxl + 0.0:772515'*0.0235"%% = /.827F

0.0094 %0 “x35id
{. 1—0 /3277 = 7.3 A.Z,

P — - — —— —————— ] - v—— - p— =

- - AP



Gibbs E Hill.Inc. JobNo. 23232

Client TUGCO
Subject CABLE TRAY SuPPoRTS - RESPONSE To CYGNA PHASE & REVIEW
Calculation Number sc<-101¢C SET 3 Sheet No. 237
Revison | et Revy | Dais | Rev Date Rev Dats | Rev | Dae
(Teory 7
| eroe
Preparer wmC 15-ie
Checker NV "
cAsé Dy (ConT'D) -~ : : ~
. ’ . , - - ' -
T CABLE TRAY oveR HanG mom = W&l = z“’"(ﬁf): 081770
FIXED END MOM. = ,‘;WLL = 0.083%% w]" '
- N -
TITT
.&‘ b B ﬁc. ) ) 'ﬁ'b . - £ o R
f o ) A 2 2 R:858"wp | asze~r
Prmwelno T WpleH 05|05 <102 L) e
00177400833 -0.0833 40 8833 ~0.0833| 40 0833 -00833 #0033 -0.0B33l40.0277 L
-0.0556 +0.0556 B
-0.0078 | 40.0;73 7- -._ i . —_ t
= " +0.019 +:°.°,§? \“,.n,‘—un’ -0.0'97 -0.019 - - S
-0.0L77| 400117 ~0.099 +o0.0992 -_0'07”‘090751& —0-0942| +0 0992 '_—_0-01»71 +0.037) -
e e Ve 316 3 e

Dércecrion. FRom AlsC 2-135 , 8™ &£p.

M= 00992 wl"

T M= 00217 w_l‘ A

“Exremor span (stAv DE)

(8- (L + groom

- -

Tl L ) 2G5 e
- 0:0-01771)3 PTELILIES &
t *‘1';: 8 f—o‘oeqzﬂ’.’ -“'!‘0-017715)] il i ek 1
PrE——— - - - - - - " - -
.ueﬁ@".-r/:rvwizé ro.oasbﬁj

s

[ ¢ 2> 4pss fs" + 23508450 + 0 0956

8y TRIAL § ERROR , E': °“”"7"4Q

mou—rm
‘. POV 810 WRAS OF COrOUAS il COMSSpOnang OUS & Sy Of wreer Co0NS.

_‘: - Al- “'el

Y | - N -

i - i
dbw _

i dx WE

Checking Method #  § 525228 m coroens

——— e —

- — —— — e ———

F-166, 7-82



Gibbs & Hill. Inc. Job No. 2323 Client TUGCO
Subject CABLE TRAY SUPPORTS - RESPONSE To CYGNA PHASE ¢ LEVIEW
Calculation Number S¢S - 70'C %7 3 Sheet No. 239

"~ Date | “Date | Pev. e Date " Date
Preparer s -35-8¢ .
Checker NV |7 vE

T cAse _D.i_ ((.ONT:b>

EnT. SPAm (CONT'D)

e M | Ad 8 f—i—; 4 5~5“7* o-iw-ws- 286 10-$‘r7~+"+/.;9wu-5¢7++ 0-0954:]
ATl et k25 i oy are wamis S

o.oasteﬂ_ﬂ_’”._ L R i
c

"o

-NitERiGR SPAN_ (SpAN BC) T T M e 0.09a7 "

"My = 0.075¢ wl

- i 4
Oy = 1#51[® /zQ + 4(009712 ¢ 0. 01502)@ + 1250 09"7_-2._3
+ § " 8‘oc9qzﬂ - wroo15¢l J ’

__@ @—20791-,4 + /'7"‘*10 '0°7522J f.

24€1

- 4"-=o- = v@ -umﬂé umBQO -ooeszl

= ‘B" 7“‘- € e‘k‘& _ ‘® - ofz‘zﬂ- f'n - * t — 7_

. maxn. A U‘:EQI.' X0 5:6:, [o sz‘z - 2.095% %0 5:‘; +1190¢ 10 §2b2 -0 °?5J
~ ; 2o o8,

|
}
]
1
>
o
o
w‘
)
£
=

CheckingMethod #  } EETE nmmervew - F-166, 7-82

Vo A

. - —



Gibbs E Hill.Inc. JobNo. 7222% Ciet 7ucco

Subject CABLE TRAY $up/TS- RESPonse TO Crsws PHMSE & Reyi€w
CalculationNumber ¢ ¢ ¢ ~/p/C S£T 2 SheetNo. 2 39

Daie | Aevg| Daie | Rev | Dmie | Rev | Dae | Rev | Dme

E‘ uf L G20k .
Checker

= e 13-:0-59

Laﬂ-& > (C"‘-"j

IAC/'M ‘-PM ’

it o;z:‘(:i)/(;:”?i = 45,72 x/o-‘/uﬂ) /_/ .

- »/L = i Ay ‘—‘.d.az) s(/é‘ "” wl /"

it A £7 40" %Y. / )
S w£ 3rxzx b5 = r7: o -ﬁ_-ﬂ- -
SIS R 4 A f,ﬁ'-* TR A
b ft = = /o.ouf?‘c;; f!h’.d_ T =897 11' o s
, g 4 B Ll e |

-éf-(_L.;_'_.,__‘_?--f/4’*17’/7'—2?-

ki e : : .:’ 5 # ._.-Fcb-. 4’.‘1' 773& [ﬁ”“ PR e

R R T

R M — s e

e SEE oyt = sossisant

AR y o i R YA
g _A, , 7(t,_ ;/F/oo:nj;;g ;»;.;—5,4 "?_2—76 ‘7’ e

g ' / ST S S R RS
o ‘f \/j e R W g - 5

e .
X4 -' -=b ;L *:vp,fz_ _

B— PRP——. . - - - - - - -— — - —-

CheckingMethod #  { %253 swm oo F-166, 7-82
‘. PO 4! B Of COMpUM welh COMIMEONANG NOUE A< resuty Of STy COONR.




m.aum.m JobNo. 23%1% Ciet TuGgcO

CABLE 02TS = oNT£ TO € /
Calculation Number S¢S-1°l¢ ¢er 2 SheetNo. 240
Date ™ Rev. " Rev. Date | Rev
ﬁj;i] J P
Preparer el 19 ¢ L
Checker Mo |2-2-f
CAee DI (esnT)

TEANSVER SE  StsuUie !

T Wyl = Lesxos8t = 00086 v/

Bl = rosxom)zs = 0.0076

?73 l.05* P""': leSx 02978 =03124F

‘M:':-: -é(o—oa 2e)(12)* =o. /598"

i )

e ~0,03/7 X f‘(: » o.3lz4v‘ g a.e’il7"l
-a.d/ﬂ]c‘ ',a‘ <2057 _‘KD-D———! - k
* ! k A 1 1384
- S ‘ & Q\J 0T 0076 %, QQ‘;
oxn A - : o 7 H l é Rl
xS () .

Mo =" 0,035 ¥ 00119 X375 =-00189

Hg-@ = ;0.065{+0.01/7x4,z: = -0.0/29 73

e “Mg_@ - o..c//y (7'% -—0_,0”7 = -0.0267'F

Checking Method # iz:""'""" F-166, 7-82




Gibbs € Hill.Inc. JobNo. 2322  Clent TuGCO
Subject CAL € TRAT Sup'rs - RetpoSE TO CYGNA PHASE 4 RE€lw/
CalculaonNumber S ¢ S-jolC Ser 3 SheetNo. 24/

O3> | Dse | e | Fev | Ome | Rev | Oae | Rev | Dme
el (97277 '

wC 19-26-R0

{i

ChHE D (GMT)
CHeck HGe Céx22

P'L = Z"‘ + 0,002 XI2 =

0.$442 + 0.0984 = 0. 6426%

PownwirD  Seisuie
¢ fhe= 054%+[Z°‘4Zé!/67) +vo//7j 1716 Fewmen

iMk= 0.6125 4{!.0217 - o.otsr")h = L6372'F

3 :
Foxr=s ARZIE__ o 9,4 5%

T 12x2x 4. ; i
IéS?ZX/?. y 25

‘Ea' l7/‘/24 = 07/:./“—\ (fE'JSIOU) ﬁ Y =449

‘I".B/ e Ses-r0/c M/

L e - 4-4 » Sh /P 2 &
— o. . ™
, | —'T,'i'—"' 5 L) lot63 = o832 < /o
| oK.

g iems u.PWAI'-P CetsMic : a
Z - 4&‘ +o.é4zé [(oeueuw) -+00//7J =-0.43/ (ccuf)

g iMA:. =%0.6/128 - (10217 +ooé_g:") =-04/2"%

e p
T T e oM g = 00" S LR 2 18

T M ST e e
— fu/fa= 010)424 = 00425 <°’:» V

e <SG 71.6-'2. (e. o4z:+—§§;—)x/a/63 = 0169 < /0 %%
HGE CoxXBT 15 ADEGUATEq6E 7-82

M“‘.Cm‘m“““d"“

- ——— -

—— — i ———

- ——



Gibbs & Hill. Inc. JobNo. 2223 Ciet TUGCO

Subject CABLE mTC«»ﬂ’TS'gﬁgouse 7D CYGUA prise & R&y 18w

CalculatonNumber _Sc S - /0 Je. SetT 3 SheetNo. 24 2-

Fovecn | s | Dwe | R D] G| —Da
—

Preparer §/n/Le

Checker me” [9-16-9¢

(Heck BeAm COXIES.

T poT b : cririea

¢Ry 0= OO * (0.05/%167)"F 13674 ] "n 881"

Mon 57.2:07+(z,om%o,os/y’)y‘ - sE— - —

mehisely ‘f = /42//2,3 = 0667

fics .f.‘x, 514-;:4; 7[.:9., ‘

i ):2 ].Ox (144—14252 m' el
— < x 4 = rh

S . )J' 048 GoveR Y F LR :

rl) thé&/‘:fx_g,_ s a5 i - ; ;

£ - ’&/F 06‘7//7: = 003?/ <<0/J‘ i o

‘- Fba o 24/::.:/:717 = !7.r u<e"é‘2:"‘"¢v-
! A A’ISC— /‘, 2 “ww—.-.-, ' 2-{ t Ses-/ole SaT ]

ah/fL R4
T ) 0381+ 1728 Ny 10184 = 0846 < /. C
2. /- ‘ »

g - &7 oA
- e LenpAAR riaa smendo~ T ro0.L ) i’ F s
S Y 7Y el 1" ad LT SH e
,_ sorEns Fa5ey e,rn = 0625¢ < 719 = 0pSo7 ©

N R T a4 g;_a. e 4x). r S S ADEQUATE
F-166, 7-82




Gibbs E Hill.Inc.  JobNo. 21323 Ciet TUGCO

Subject CABLE TeAYy Supirs - EesPonE To CYGWA pHAi€ 4 Feyview
Calculation Number Sc < - /o0 /C 951_3_ SheetNo. 243

- -

(Revision | e | Dae n-g Date | FPev | Dae | Rev | Dam | Rev | Oawe
Checker <“égf:-to

S

CASE Dy C"‘UT)

_Bead _cowr, ©  WALL:

,,,,, - oL k u L, [ "—
E = ger! M" /2:07" f-07036"

R —-aof.(; M= 2009 S"= L/753%
_“eelin/ 67 . Co?o!h/&)

R7= 136745 M7= 00317 S7=0.019"

- pL. .08 /x /08 /.Z{A?x/? £
7 = (2008 4 LESHXZ = /973 */p

‘/’V-.- ,‘47 To,t. = 2.0028%

T'= /'5"7¢ b é'_a";/i:‘“/l= /-377 Vf

s 59"'-@703!-#(/,/7(3-» 00//7’) J/ = 09396 '59

o '«3,,(7v €148, Hg . {F“M | S

~-- ' (308 ) X)L 0.9394
8 o S )x E = 0934 <o

A A e, P N IO E»f Ccsg-r0lec Set & Sh./0 Rév/
,t-v #llowagle RolT cApAcITY.

TR ZoLT Conn, @ Wil 15 Aresunte

2% guPPHLT Case Dy 1§ APEQUATE
Checking Method # T T e e F-166, 7-82

mmnuam‘mmuMC“-




