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~ I X  A~ 

D-5 
D-6 
D-7 
D-8 
D-9 
D-14 
F~-I A/S 
R-I 
R-2 
R-3 
R-4 
R-5 
T-I 
T-2 
TK-2 
TK-3 
TK-4 
TK-5 
TK-6 
TK-7 

Specifications for Vessels and Tanks 

EquiB~mt 

Benzol Seperator 
Recycle Gas Separator 
Primary Separator 
Flash Tank 
Methanator Effluent Separator 
CRG Effluent Separator 
Secondary Separator 
Hydrogenator 
Zinc Oxide Dr~n 
CRG Reactor 
Methanator #i 
Methanator #2 
Benzol Absorber 
Benzol Stripper 
Benzol Storage Tank 
Lean Oil Storage Tank 
Pump Tank 
Oxidizer 
Slurry Tank 
Su~ Tank 
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PI~I~JII Vlr.LII~ DATA . , .  

I Z l  0 i - -  :~ 1 2  " - . . . . . . . .  A 

W/TO p f ~So 

L 

JOB NO. 1 ~ , ~  
T [ C,H. CNTR. 
P R O J E C T  ENGR. 
l E O .  NO. ,~ 
p A G E _  _ 0 F _ . .  D AT E: _ _ _ .  

V I I R L I  I N ~ , L  i I  ¢O**STIUCTID ACC~q[~EqG 
TO 1 ~ I  U L T I I T  I I W I ~ O t  OF THI  ~ ¢OOI 

PDI  UNFIRED PklLLURI Y I D E L ~ .  
j .  p.  PIITC~ARD & CO, VEC]F~AY~Cu4 U - |  

DATID 

--ITI.I ILIIYID~ . I~D4OGgAP~ED: --.-- 

DISIC~N PIES.I- ..~'OPSIO ~ R [ I ) c G  ~).?/ .P~O 
DeS~r,x T r ~  150 *F. s t u n [ m ;  / ~  sP' 
¢OI  LALI .OIL */~ "rTIUCT.ALLOIF. PC~ 
HEkD T H K : [ N I I i :  TYP I  . . . . . . . .  
I ~  I[I.I. THICKN ILLS: 
HEAD STEEL JJTM 
I~ I~L .  STEEl, A[TM 

I 

P R E U . P ~ E  ASTH VL0. IT EEL ,. 
K I l T  I T [ E L  A I T I  t A R  S T I R .  __ 

ITIk~,.'TURAL STEEL ASTM 

HOZZLI RATING A U  STD, . 

PROJ.NOZZLEI  IN. I A J ~ I A T I  
~ W & Y S  TO BE I.D. ILW. Mg~GED 
~AX.PRE--"------'~.-AT TEST TE~P .~O.CORR3 , P~G 

P I I |  i¢ yDRD~r AT)¢ T I l T  
T I A I ~ :  TYPE NO. UAI 'L .  
TRAY s. T Y F !  gO. MAT*I.. 
SEAL. PAll  140 .  I~AT'I.. 
TRAY SUPPORTS 
TRAY DOVNCCmER I ~ . T I N G  I k l S  FUINIg~ED 
I T  ~ - PAD. AND INSTALLED I T  

V|UIL FAIRICATOL 

C L E ~ ! ~ 0  PAINTING 

_ _ _ _ _ ~ S U L A T ~ N  SUPPORT RINGS REOUIEED 
e n I / 4  = ~ R  WELDED. RINGS TO 1 0  II 

HAYE S/16 u DIA. HOLES AT I ~  CENTERS. 

~A~£ R i ~ :  

SlIP Ic'rloN I T  

I I ~ T T  VIIIII. lWl[Ir, l'lT I.Ik 

I~I.I ISIS8 

i 

J 

, l lJ 

m 

! 
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P I ~ l J J I l  YI--u~_ DATA 

~|| " SASSI CORPORATION ' • . . . .  

i~T~,, indza-napolis, Zndia-na ' "  

" l i l Y ,  e l  I~. E.¢."('C. LIE G ~N% 5£ P,~. 'A, .~" .O I ~  
= z E  I 8 ' :  .~ * * ' - ~ , "  '-t'.~'. : ..... 

- .  C) 

Job No. 2392, 
TECH. CNTR, , ,  

PIIOJECT ENGIL 
n E o . ~ o . : , .  - . . . .  

pAG[_~l OF I.L . DATE: _ _ _  

...... T A G : , , .  D - ~ ,  ,, - "  

' NO. I IQ*D .  | 
i i i i  i I I I  

r _  , - ' j  ~ , ; -  

i ' , 

,,,.'. ST'I., M /~T  ~,, ~ ")," _.,=, I 
£1,. / M I ~I,~ TO ~. I~-=" ~ ~ ' ' .=-' '= "= ' ' 
~;Yo/~ f ~o7:. i f I 

I-  
I=== 1 (~--~'~-" ~ 

I °  

! 

'.-4O 7 

t 
a. 

. . . .  

14-(3 
, ~ .  ~ 

~.~..0 

/ 3 A S £  R / ~ ' ~ :  

_ ~ , ~ _  ~,, ~ .  i O 

DE IdGM DATA q~ 
i i .  u I 

VILIRI*6 F A L l .  I 1  COttlTIUCTED ACCO41DING 
TO THI  LATEST IlYlSJOea OF THE A la~  COOl 

FOI  UNPILED PIIELSUI~ YRUELIL 
J. p.  PRITGNARD & CO. SP|C]FCATKM ~ S  

DATED 

- - i T , . ,  Rue v;6-" .-'_ -i;=o~ R,~,',~ 
• ~IeLDIMG'I~'PI~|N¢~. fI, Htl*L,, .F.ADS: _.  

DESIGN PIELII. " P I i O  lrOIlllING ~ l  PIU0 ' 
Deslr.. T r . ~ .  e l , .  ~o'~i.~ l o g  °P. .... 

' CO'ItlI.ALLOI. *llc~ rl"maCT.*LL.ol~. POll _ 
HEAD THICKNESS: TYPE m 

SHELL THiCKN i l l :  
HEAD STEEL. UTM 

I 
I 

IS ,  f E L L  STEEL A I l " i  

PEm.Pk'E iSTL' PLa.STEEL 
I~ iET STEEL A I T I  B A l l  S T i l l .  

I I 

ITiI~CTUilAL. STEEL ASTM 
i J i  ~ , _  

NOZZLE RATING ~ ~ D ,  
PIOJ.I*OZZL Ell IN. llkJdWATI 

~U,~wAYI TO I I  I.D. 
~U~X.PIEU.~,~T TEST TE~U'.f~O.CORI.) 

,,,, , i i i  

~.11. HINGED 

H YDRC~"T ATI¢ T I l T  
'lr l AYlh TYPE NO. MAT*L. 
TaAYS, TYPE wo. UAI"L. 

PlUG 
PSlO 

SEAL. PAN NO. lU, T'I~. 
TRAY SUPPOITI ., 
TLAT DOII'NCC~IEE IOl*TIIqG lIARS FURNISHED 
BT . FAD. AND I .STALLEt)ST 

v ~ . E L  FAImCATOR. 
CLEANING PAmTI.G 
_ _  II,(SUI,.ATION SUPPORT RINGS REOUIIIED 

TO l ie  • on Vd u ~ R  WELDED. RINGS 1"O 

HATE 3/11 u DIA. MOLES AT I ,~t CENTERS. 

II<I;P ECTIO'N IT 

EI&PTT VESSEl. VEI~HT LB. 

C-~ ~'~oN to.o-/ 

• | [ '  
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k 
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JOB NO, -. .... 
~ECtt CNTR,~ JLA 
pIl~JF CI IENGR. 
RE 0. NO,_ 

' P A C . E ~  OF._ DATE_ 

PRIMARY SEPARATOR 

FOR SASSZ CORPORATION 

Xndianapolis, ~ndiana 

ZTEM ND.:.Ta~ D-7 

Type: PECO Cyclo-Tube Separator 

Quantity: One 

Operating Conditions: 

Pressure 
Temperature 
Flow: Gas 

Liquid 

239_psia 
IIOUF 
124,000 ib/hr Mol. Wt. 26.5 

4,550 gpm 

Duty: Separator shall separate Stretford solution from 
the gas stream. Gas shall be completely free from 
entrained liquids. 

MOC: Filter shall be carbon steel, lined with epoxy. 
Stainless steel internals. 



iii 

LOCATK~ 

PR[SSL/R[ VESSEL DATA 

I 

1~--. 

3 t " "  

~. 2 " , ' '  " , ' 7 "  

i 

I 

LEvel 

® 
i t ~  ° 

I 

I 

JO. .o .  ~ . ~  o ; 
T£CH. CHTR . . . . . . . . . . . . . . .  
PROJECT ENGR, 
REO, HO . . . . . . . . .  
P A G E ~ O F ~ D A T E : . _ _ _  

| , 1  

I 

I 
I 

NO. REO*D.  
c ) -  c; 

DEf4GN DATA 

VESSELS &HALL BE CONSTRUCTED ACCORDING 
TO THE LATEST REVISIOH OF THE ASddE CODE 
FOR UNFIRED PRESSURE VESSELL 
J. F. PRITCHARD & CO. SPEC2FICATION S.S.:l 

DATED 
A~E CODE STAMPED; YES [ ~ ,  NO I"- ' i .  ' 

STR.RELIEYED: RADIOGRAPHED" 

D~SIG~ PRESS. PSIG WORKING ; O  P~G 
DESIGN TEMP. OF, WORKING / J / ~  °F- 
C~RR.ALLOW. STRUCT.ALLOW. FOR 
HEAD THICKNESS1 TYPE 
SHELL THICKNESSz 
HEAD STEEL ASTM 
SHELL STEEL ASTM 

i 

PREU.P~E AST~ FLG.STEEL 

SKIRT STEEL ASTId BASE STEEL 
i , i . i 

T 

STRUCTURAL STEEL AST/~ 

NOZZLE RATING ASk STD. 
PROJ.NDZZLES rM. iIIANWAYS 

• ~ANWA~S TO SE I .D. . U.W. NiNG~ 
IdeA.PRES.% AT TEST TEMP.(NO.CORR.) P&IG 

PSIG HYDROSTATIC TEST 
| 

t TRAYS: TYPE NO. kULT'L. 
i TRAYS: TYPE NO. NAT'L. 
I | , SEAL PAN NO. d~T*L. 

TRAY SUPPORTS 
TRAY DOIIrNCOItER BOLTING BARS FURNISHED 
BY . . . .  PAB. AHD INSTALLED BY 

VESSEL FABRICATOR. 
. . . . . . . . . . .  _ J i i i 

CLEANING PAINTING 

~ I N S U L A T I D N  SUPPORT RINGS REQUIRED 

1'0 BE ~ • 1/4 m BAR VELDED. RINGS TO 

HAVE 3/II; TM OIA. HOLES AT |2 u CENTERS. 
, l l  

INSP ECTIDN BY ,, 

EMPTY VESSEL WEIGHT 

n E M A R K S : ~  ~ . ~ s . d e  I , , ~cd  . . , ~ h  
i ~o,~ "L'ar e p o x y  

LB. 

, . . .  • q r  m~ r  

I 1 J I 1t 



JOB NO.. 2392 
TECa, O4TR .... _ 

rROJECT IN,R,. 

i12 RE ~ NO. - ....... 

. , . , . , .  v . , a .  o K , ,  P,GE._O,__,*,~: _._ 
. . . . . . .  " - . . ~ A G ' :  . ~ , ~  " i ' . . . . .  

ou,~0=w,  'SASSZ C o R P O P ~ T Z O N  . . . . . . . . . . . .  
L_,,,'~Tm " Z n d z ' ; ~ ' n a p o l i s ,  Z n d i a n a  ......... 
-,,,v~=, r~ ~ T . ~ -  ^..~:v ~ C F F ~  _~r  .... ~ - ~ , , ; ~ r o  ~ .... " 0 . " = ' "  / .  
~'=zu ' _ ~ , / . , , i - n  ~ ( ~ ' o ' ,  T - ' i "  . _ .. _~ . . . . . . . . . .  ; 

DEIUGN DATA 
I I 
' ~ ¥|l l .~l,. l  W4AIL.I. B|  C¢)NITIIUCTED ACCOaDING 
I:" . y II. To ~,= |.KV=ST I=v, .o, ,  op V . I  ~ CODe 

POE gYtpIItIO PIIELSUIIE V l l ~EbL  
i J . F .  pIIIITC~AJID & CO. SIPEC]FtCKTI~ IJi,.| 

f , ._ DATED ..... 

~ ' ~  " v : 3 ~  ' " - . . . . . . . . . .  I [ ' 0 "  ~ IELDING EFFICIENCY, Ig'lEI.L: l'llJLDS: 
~. ST'L,  M / S T  ~, x ; ,  • n .. 

TZI~  ' ~ ___,_,~__..~__ ;~=,~ F DE$IGN PIIEI.t. 2 , 0  PSIO WOIII~ING I SC/ II, UO I E J . # M I M A  =-=---= -,., - • - 
. ~ / , 7 " O P # Z t 0 7 .  , = ~ . ~  T l = ' .  25O' 'P'  ~O,=,.= ,o~, "P. 

F~ ,~mS / ~u',','2f, ~ ,  : .E'~." L~. S~¢LL I_ ~: " '¢=n;A|.LOW..=,= *.~:=.=".'~" rr.uc~.,U.O-.v,,| ,o~ 
- I  

F ="~1 I n, li.IELL l 'HIClClIEll, i 
( ~ R ~ , , - .  , , , , o  ,TE,L  , , , , ,  .... 

, 14.1ELL STEEL ASTI¢ 
t 

I x / L ~ . 7 "  l ~ , , i i . J C ~ .  I , . . e , m . , ~ ' e  KiTH P~=.iTEE~ , . 
. ] i IJ[IRT STEEL KITH |Alg~ STEEl. _. 

ME.~/T ~,-"PY, ~ -- I - - -- i I 
I ITIL;CTUI/J,. STEEL ASTM 

t i ~;"  i ,_ , o z z l . ,  , , ~ , , G  ~ , T D .  . 
, . . . .  I - PIDJ.I, OZILEI  IN. ll.ii,lW- YI ..... I 

I I I ' i ~ , , i l  , 0  l ,  ,.li. 1 , . . , , G i =  i 
I I / ~(~' I • , u.~x.l, l l l l i .  AT T,'s'r T i~ ' .mO.CO,~  ~uO . 
I ~ . .  I . . : : ~ :~_ (~  i . l l i v c l l c i i T A i ¢  T I l T  l ,  SIO ,, 

- - ' ~ ' " - -  ] , . TaKerS- TYPE NO. = T ' L . .  
TXA.. TT~= ,,o. ,.AT'-. ~.----~ ~---~ 

% . u ~ .. I ~ ' . ~ _ , .  I SEAl. PAN tlO. IV~I'L. 
' l ' , ._, , . . i , .  t i , , . i . . . . .~c I ~  , TrAy =u,,oiTi 

"Ep-  ' = ~ " ~  I TR.AY DOW~C~IER IOLT~'G JARS ,URI.I~hED 

i ..... VEI~EL F A | I I ~ T O R .  
-- i CLEANING PAINTING _ 

~ ~ ~  L = r ~ I N g J L A T I O N  SUPPORT IIINGS lEOuIllED 
TO B| . . . . . .  i l l  V4 = I~R WELDED. IINGt TO 

i! HAY[ ~L#111 . DIA. HOLEI AT 12" CENTERS. . 
~ - / ~ . l . , J  m=,l,: ' r ioN IT  _ 

| - , ~  

• I ~ "  

l lIJDTi ¥1LSEL. WEIGHT I. t .  
~ A ~  F'- t l N C ~  j t. . . . .  

, , .  
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Pl l t lJJ l l  V K I . ~  DATA 

~,| SASSI CORPORATION 
-~OC~TiO~ ~ndl, anapolis, Indiana 
"I~IIYH=II - -  e F F  L UE ~ T _ .  _ e -Pt~ l~ ~" ;l~) 

I 

JOB NO. .~  2 3 9 2  
"rECH. CNTR . . . . . . . . . .  
p R O J E C T  EHGR . . . . . . . .  
l lEQ.  NO . . . .  . . . . . .  
P A G E _ _ O F _ _ D A T E :  _ . .__  

TAG.: D-I 7 

liD. elQ*D. L 

I l Z l  ' ~ " I -  ' 1" --  " ' D I S J G N  D A T - & "  - - I  

VI I I .EL1  11,4JU..L l ie  CO,i,4ITRUCTID ACCOIIDING 
" . TO T i l l  L A T I I T  111¥111014 OF T H I  JLl.ldl (:~OIE 

-- , i" " PD I  UMFIRED P I E R R E  YEUEI.S. • ! 

F ~  , ,AT,D - _ . 
' . . _ _ . r . - - .  " ~ , L "  " ' '. _l~d~l~ C,~I~ |T+I~IpI~D '; _ _  yt . l  [ ~  NO I ~  ' 

G'eT).~/~ '7:+,.q# .i 'O " I -iTII,IIEI.IIVE'~ " . -  IADIOGII,U"I'4ED, I 
,.~, TiP"L, A,,I/,.~T . ',J,, , ,L+,.,,... ~,",!  / t ! eELDING EFFICIENCY. I~ltl...l.: ME~ .Di: , 

,J~//~/,4' 7"0 i ~  ~ ' ~  .~T~,+ "*%"-~ ~l + -- : , DeSlON 'CELL. ~ ~-,'; PSlO .,.'NG I~,~ ''O 
, o , , , +  , , . , .  , , . + + . , . . . , . .  

" u ; comm.Au.ov, r r n ,  u c ' r . x L L m , ,  ecru 
Z 5~lE ' h ~ , ~  TNIC,*Ne--, ~r~,e 

I -- I - I IIHPI,,L ~lqlCKNE~i" ,, 

( ) - ~  I'" ~ . , ~ , L ~  , T , , ~  , r r ,  

- " - - 7 ~ ~ i  ,- ,T,,~TU.~ST'"L~T" ..... 

, ~ , m . , o z z L ,  - m. , ~ , , ~ i  

I ' + ' "  '+ * " + ° °  , M.t,X.PIIEL~. AT TEST TEMP.~IO.COIIRJ Plug 

/~.~7"/~/pJ~/~t. ' ~ /  

I 

• . :" r i J • I PDo  

! I ~II&YS: TYPe ' ' NO. MA'IPL. . 
. . ,  T * * v k  . , e  . o .  . , ~ ' L  

; -  - - - ~  :1: .:.  - ~ {.,7:.1- ~ I ~ s , ~  , , .  . o .  - * ~ . .  

TRAY DOII,ICCIIER I I t~ .T I IG liARS VURNISI.IZD 
BY - PA | .  .laid INSTALLED BY 

L V E I S E L  F A B R I C A T O R .  
, ..... , . + o  

- - . - - - - - - t~SULATIO" lU|'POmT nl~CS n n ~ m E D  
t TO BE ,,,w., I ] 4  m I~11 WELDED. IIINCS TO 

t , : . I II HAVE ~VIIWDIA. HOLES AT |~CENTERS.  + 

c ~ . L . . ~  t a p e . i o N  DV 

' ~ e ~ .  " v ' , u e L  , , e m . +  LJ. 
8 , , I S £  R I ~ , ' G :  u - I IEJ~ i lCla 

J~r, , .  k -  "~--- 

. _  i . .  r ~ -  I l b  

%. • • i i  | 
I I 
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JO| sO 2392 
~ec~ c.,R ..... 0~a 
P~J~c~ l.~R .... 
mr~ N0, 
P A ~ , !  . _  O F . . _  D A T E  _ 

SECONDARY SEPARATOR 

FOR SASSI CORPORATION 

indianapolis , Indiana 

ITEM NO.:FIL-IA&B 

Type: PECO FILTER SEPARATOR 

Quantity: 1 

Operating Conditions: 

Pressure 
Temperature 
Flow 
Mol. Wt. 

228 psia 
ll0°F 
124,000 Ib/hr 
26.53 

Duty: 

Filter shall remove Stretford solution droplets and 
elemental sulfur particles from a natural gas stream. 
(Gas Analysis Attached) Filter shall remove 99.9% of 
all particles entering the filter. 

MOC: Filter shall be carbon steel, lined with epoxy. 

i 



2392 
f:) . JOB }AO. ~ i. 

XeC~. ~ ' r e l  . . . .  
PROJECT ENGR. 

i15 n z ~ . . o ,  ,, - ~  

i P~EUURE VILLI.EL ~ - . . . .  P A G E _ _ O F _ _  DATE: ._  

I L I ] r - - A P  . . . . . . . . . . .  NO. I I Q ' D .  '/ 

- - " '  6 - - -  Q n DI l lON DATA ; 

. ( ) _~#'~.-~ ~..,~ I- .,.,., .~, ,, ,,.,T,,G,,, A<=,.,=o , • k . ~ l I L . ' -  " - - "  .. K - , ~ m  - . - I  , m e | . ,  t , ~  i 

~ - k ~ ~ / .  ~ TI ,0 ~,_~:_,"" ~ " = ° ' ' " "  ... = .  . 

~ ' ~ ° ~ ~ _ _ ~ 1  1 ;~,;~,'_'_'"'"'""" 
, OATtlD , ., 

# ~ ~ 1  " - I  I ~ . ' - _  . . . .  "'" . ~ , . ~ = . ~  ___,,=oo,~.,,, 
~ ~ ~ 1 _ ~  i r~ - . , ,o . .~ ; r  '~'"~'. ~ ' "  - " " " '  

8 ~  - -- I z " - ' ~ _  : ~ "  ~-_ . . . . . .  . . . . .  p~ 

I ' IM4 ELL. THICKN ESI: - 
HEAD STEEL ASTM 
B I L l .  STEEL A~b"TM 

i i  

P REI~.PIP! ,~b'r M FLG.ST E [I.. __ I I 

r ~ , i 
! ,,'e.;~ . " 1 , 1  

/ 1 \  il ~,-~ ~I~L " 

/ I \  q I /  
e~e~ . .3o .~ ,~ .~  / , ~ , ~ I 1 
~ M,e's~---., I~U I " ~i ~ I / 

( ~ - ' 5 ~ - ~ - . i - - - ~ , ! ~ , 1 ~ ' /  
"-" - . ~  '------1, L 

I 'v, /  - 
.)~ t ~ t L  ~ 7e . 

'I[~IRT STEEl. ASTM l iA l~  |TEE]- 

STRUC'ruR/U. STEEL. ASTM 

NOZZLE RATING AILA STD, 
"PRO, J.NOZZt. ES IN. IIAHWAYS 
MANIFAYS TO BE I.D. I L l .  MI)cGI~ _ 
Id,AX.PRE"-'--"~. AT TEST TEMP.C~IO.CORR.) P S I G  
HYDROGTATI¢ TEST PSIG 
TRAYlh TYPE 1140. IP, AT'L.. 
TRAYS: TYPE NO. UAT'L.. 
~;~AL, PAN 140. I~T'IL.. 

TRAY SUPPORTS 
TRAY DOlflcCOiIER li01,.T~G liARS FURNISHED 
a T  FAll. AND INSTAl.LED l i T  

VESSEL FAliRICATOR. 
• i i 

CL E,i.,qING PAINTIIIG 

~ U C S U L A T I O H  SUPPORT RINGS REQUIRED 
TO l ie  t =  ! /4 ,  liAR WELDED. RINGS TO 

HAVE :VI& t DIA. HOLES AT 12JCEMTERS , 

il~p ECTIOI4 liT 

EHLPTY YELI~EL. WEIGHT L .L  



,lOB NO.., 
TECH. OITR. 
PROJECT ENGR . . . . . . . .  

ll6 REQ. .0 .  
PAGE.__OF.._.  DATE: _ 

PItEIJUR| VF,,tl~ DATA i 

L~r~-~--~~In, iana olzs . . . . . .  ana ~ I+0..eO'O. 
~ + ,  ! z>+--. ~ ~_.'C. - ~ -" 
II iJ~wlvm-- _~ . . . . .  ~ e l  f • . I * , ~ I I '  ' S P ° m e 7  " ~  ~ J J  

D'E'~IUON DATA 

YESIEl.| IJ4AI,.t. BIt C2~ISTIt'UCT|D ACCDND'ING 
TO TINE L3kTEST REVII~'Gel OII I THE AIMI[ CODE 

pOR UNFIRED PRE~.SURE VEI~ELL 
J. F, PRITC]4ARD & CO. II~EC3FICATION 

DATED . , 

r re. .eLmV~'~---  , e*mO=e~'.EO, 

DEUON PneSs. 25"c:~sIO voncmr, 'ZoT' emo 

C~II R;ALLOSh STNUCT.ALLO~I. ffOl~ 
HEAD THICERESS= TVPE ,. 
IUI4ELL THICKNESS= 
HEAD STEEl.. ASTM 
~d~ELL STEEL AITM 

P RESI.PIPI[ AJ~rM ,. FLI~I.STE Lq. 

~, I ~ I , , - . r o t  . E . .  A . .  =A~ " E e -  

; ~ I e ~ ~ I  • - .ozzL= RAT..o :_.; =To, , , - 
/ \ ! c ~  - . . i  i : - , , ~ . . o z z L E s  " , . ' l ~ . , , , ~ -  _ 

/ \ I Q_~ ~ 1  i . ~ . A .  T O , ,  ,.O. L . .  , = = ~  _ .  
" _ .  ._ / \ . ' ~  / I , , , , = . , ; m . A ' r  .rest Te.~.~O.C=,=.~ , = = .  

v - | . - ~ . ~ - - _  ! ~ L I  . -  . - -  e ,=.  ~ ,o  msvxc~eo =v 
r ,~Z_ " _ - - ~ - - - . ~ . ~ ,  . . . .  .~ ~ u= 

. . . ~ .  ~.~; : : . ~  ~ . . , _  ; ~ 7:.L.d . ,_.:._ | I v m m .  FA.,C*TOR. - 
F I L L  WIT/~I. ~ - ~ .  - "  ~, ~ "  ' . . . . . . . .  

~ ~  I I -  ~ .,,.t~.,~ / / ~ " 'ECTION BY ' " 

+'o,,,'. ,',+ - -d V_I L 

~ O A T W ¢  s;eeL~ 7 " - - ' T ~  -11 - - -  

, /  \ 

. ° . .  
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PIrIUUIII V EJ.I,L'L 

~___~i~| SASSI CORPORATe'---"--" 
~Lo~-~om~ Indiana olis i 

- , , ~., = . ~ , j , . o -  r-~ 

. • . . . ~  

- . ~  ~ .  

.!- ' " 

8.~S~.ST~-I~,I I / d 

"**"*" -T I / l  

JOB NO. __ 
TECH. CMTR,." 
PROJECT ENOR. 
RE~ NO. ,. 

I 

roLL ~l~ 

t~e  I~ 

l • 

\ 
\ 

I '\ 

,5-7  

~) b ~ v ~ s  ar zo~ 

,j 

0"T'  , , ~ e . _  o , _ _  O,Te: _ 

TOT~I lATEST RIVl~ON OF THI ~ COOl[ I 

p04 UNFIRED PRE~UR| VE"ELL ' J 
~k :JD  PflITCHARD & ¢0. " IC]P ICATI~ i  114 

"' - V E . D , . ~ ' F , ~ E . C ' . . , e l . L . ,  - - . U r n .  . : 
D E U ; .  PmESS- 2 ~ O P m I O  W O m ' [ t N ; / ~ o S P a a  ' 

i 6 . , r ~  T u , p . / o o o ~ ' .  wo,,,cn, cl ~ ; T  'y" 
C~Rfl .ALLOV. I T I I J C T . A L I . O I .  FOTI 

I HEAD THICKAESJh IT~I 
I SHELL THICKNESS: .,, 
I HEAD STEEL. ASTM i 

I~ ILL  STEEl. AdrTill , 

PRE~.P~E ASl"M 
KIRT STEEL ASTM 
ITRUCTUItAL STEEl. ASTIR 
I~)OZZLE RATING A.tA |TD. 

FLCLSTEEt. 
BA~ |TE 15. 

PROJ.NOZZLES M.  l A r I A T S  

II 

~J~WAYS TO I E  I .D. L g .  H~CGED _ 
IUkX.PIE'--'----"---U. AT TEST TF.J~.O ¢o.cORR-~ PEG _ 

HYDROG~AT~ T E a r  
TRAY~: TYP F~ NO, 
TRAYk  TYPE NO. 

MA,rl_ 
JsAfL. 

PI IG  

SEAl. PAN 

TRAY SUPPORTS 

NO. MAT*t.. 

TRAY DOI~ICO~ER IOI.TDCG IARI FURNISHED 
01' PAl. M4D INSTALLED IY  

VESSEL. FABRICATOR. 
CLEAN!Mn PAINTING 
.._.._DCSULATION SUPPORT IIIHG$ mECUIItED 

TO I l l  • • Vim lIAR VELDED. RIHGS TO 
HAVE ~L/II w DIA. HOLE& AT 12:CEHTERL 
~I~ E~-TI¢~4 BY 

II 
II t 
I 

II 

II 

~I ~. P 



P 

i 
a 
I I  

JOB NO . . . .  

TECH. CHTR. 
118 PROJECT ENGR. __..._ 

REQ. HO. -  
P,..ume v,~ ~T. P,GE__oF__ mATE:_ 

~_.,~¢~IR ~ASSI CORPORATION . , TAG: /?- 
-L-'w'--*.i-~- Indianapolis t indiana ...... .... 

~ev,cm . ~ez,-,'A I,)- A To e = i i  . .... ,o. m,o'o. 4" 
Imzl F~'{." ,1.O X I I ' O " _ T - T  . , , ~ . . . . . .  

" " ° '  " " "  

- ~  ~ ,  T - T - T .  , .  O , T | .  ,, __ 

W/~V 8 #~sJ.~ r ,_ -; ~ .,.,,..,.v.m, ___i,_m, oc,,A.-,,., 

. . . , ,~.., ,~,l ,~ . . n , ~ . , ,  ~,~-j~.~,:'.~.~_.,-~,,-"W~ ~ ~ DESIGN PI I IELI-2~20 PSlO WORKING / 7 ~ "  P ~  

. ~  ; 7 . ]  s I ,  . o . , ~  TEJdP. ~.,?._,&" °IF. IORKIWG ~OC> %. 
8 $ - O ~ . . ~ . $ ; L  ' - " ~ o~ 

~ , !i ~ - ~  " r . ,c , ,~, . . ,  
! ' , \ ,  / ', , . , . o . , , ~ . , . .  ... 
i I \ / ~  / , i BELl .  STEEl. Ak'TM ' 

i I ' .. .. 

' ~ , /  I ~ =,,,T ,T,'",- .,~. %.., ,T,'~ 
~, I , , ( i .~ , ITRUCTURAL STEEL ASTId 

I ! \ I ~ '.. • " ' ~ O Z Z L l i , f t . O ~ S T D ,  

_ - -  l / ~ J ~ ~ ~ " "  Id~X P I E ~ .  AT TEST I~I~.OIO.COII IRJ PIIG 
FZOIF t~  SCREEN I i ~ I K . ~  , ~. " - 
~, ~ 3 ° V  = , / ' \  t ~ • " : : ' . T ; ; ~  " "  .o. , , , ~  " " "  .... 
w / ~  ~ , ~  - -  ~ 1  , , " , I ~ I ~ f .,..1'~ TRAYI~ TTPE NO. MAT'I. .  

- - -  - I ' \  ! \ ' ,  ~ " . . . , . ~  . o .  ~ n . .  

r - x _ , ~ - -  ~ _ ~ .  ~ ._ . ._ '~ ,_ . ,~ "~  i ~ T , " . ~ , , O . T ,  " . 
k . J  I E - , " < - - . ~ < - - = - " - ~ * , .  . ,, I ~  'r,,** DOWNC~ER £OLTING BARS ,U*'I~[P 

~ ~  m y -  ,,,. ~D ,.s'r,.-LEm,, 

B , d L L S  ~ / *  ~.~ r n " ~ - ~  i IMSULATION SUPPORT IIIMG$ IFWII~ED 
/ .  ~ _ ~ :  : ~ . ~  ,0 , ,  . .  v, .  , , ,  , , ,o ,o.  , , ,o, ,o 

;// - -- ~ "-Ub~'~J HAVE ~,,w DI,. HOLES AT |~ CENTERS. " 
, ,  ~.4 ,.,,.l-q1,4 . . . -- 

' I • i[ i l r . J ~ R K S ,  

 -1o I I I I 

p jos NO. _ 2392' p 
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IP~I~UIIE VEJJ.~ DATA 

2 3 9 2  
JOB KO, ~ . . 
I 'ECH. CHTR. 
PROJECT E N G R . . - - . - . . -  
RE Q. NO. - - - - - . - - - - - - - - -  
P A G E ~  0 F ~  DATE: _ 

? ~ G :  R - E  

l a l ~ a  _ MO. 

I " - " ~ - ~ ~  ' ° '  a ~ ° , .o .  DATA --------- 

~ T ~  TO, T.~ L~TEST REvisiON 0~' THE AS~[ COOS _ /  
~ , ~ .  r ~ .  ~ . ~  I I ,o .  ~ . , , , , o , , , - ~ , ,  . = , L s ,  _. 

,,'~L ~ o ~  ~ . . . . . . .  T.~,-E-~rI--T-TI  .ATE. 

I , ~ . ~ r ' ~  DESIGN PIEI~J- ~ 0 ~ P I I G  IIOtKING / ~ O P t ~  
~.~ , 

~ J ~  N ~ #  " C~RR.ALLO~. IT RUCT.ALLQI. POR 

$HEL~ THICKNESSt - 

HEAD STEEL AJ~TM 
i SHmLL STEEL A~TM 
t ii 

4 
m 

i 

L 

L w , , ¢ ~  n , , ~ ; , ~ ; , ~  . ~  n. ,.__. I r~ i 

~ D i D  ' ~ "  I ~  

p mF_n=pllPE A~rtt FLC;.STE El. .. 

SKIRT STEEL AiTU |ASS $TEIL l ml J m 

STRL~rURAL STEEL A.STIJ 

NOZZLE RATING A ~  STD. 
pl0j.NOzzu's ~.  '~S~wATS _ 

~U~WAYS TO On I.O. U J .  , m ~ O  - ,  
~AX.PIE"---'-"'~. AT TEST TEMP.~O.CORR~ PIIG _ 
MYDRc~'rAT|¢ T E r r  PStO. ,  
YRA~z T T P I  NO. ~ ' r ~  .. 
TRAYIk TYPe HO. ~ A ~ L .  _. 
SEAL PAN NO. IdAll~. 
TRAY SUPPOmT$ 
TRAY DOgI¢COMER BOLTU4G liARS FURHIS~ED 
BY FAll. AND IHSTA].LED i T  

V ES,,~EL FAORIf'..ATOR. 

I 

CLEAH~n PAINTING _ i 

_ _ . _ . .  U, ISULATION SUPPORT RINGS REQUIRED 
TO l ie .we II/4u BAR WELDED. RINGS TO 

HAY[ 3/1| w 01A. HOLES AT 12 CENTERS, 

R4im ECTION BY 
w 

in 

E~IPTy YESSEI. WEIGHT LB- _ 

p P 



I 

I 

r 
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120 
pIIE~.IIJIIE YEJAE1. DATA 

i i  i . III I ~ lull I III I 

sASSI CORPORATIO 
: I n d l . a n ~ p o ) . i s ,  I n d i a n a  .... . 
r ~ , J  ~ o L .  ~ s s o r ~ s , - - , ~  ,. _ 
2 2  ' 0  " I - D  lr _ ~ ~ ~ . . ~ .  

Q 

l ~oub  CRI r) 
i 

.~OIINO. 2392  
TECH. CN'f R. 
PROJECt EHGR. 
RE Q. NO . . . .  
PAGE__.  OF___ D A T E : .  

T ' I  

I~0. gNO'D. I 

D | I ~ N  DATA 

VIPS&I~L.II DqJI'.L.'L, 01[ COM|TIIUC:TRD ~CDClDI~G 
1'0 TIleR LATEST RI[YI~J¢~¢ OF THE AJ~ME CODE 
POll UMPIRED PREIUU.IIIIE YI[UEI.IL 
J, IF. PE~TCMA.RD & CO. l i P E C I P I C A ~  l&-ll 

~ATED p ~  

~ v | D , "  . ~X~Or, m ~ . t D :  

m 

DESIGN ~ G  ~OIl[ IxG / , /  PIgO 

¢:OIIIt.ALLO~. ;/£'* ST~'UC1r.AL.L011. POE 
HSIAD TNtCKNEI~: TIrlP E 
84,1E LL TI, IIC[N EI~: 
HEAD |TE|I .  A3'TM 
~4El.l. rrEEl,. A~'TM 

° F'4/  i 

G [ O  ,o, Cj 

- P I [ ~ . P ~ E  AITN P L ; ~ T I I L  
I,~IRT STEEL ASTM | A ~  l l r l [ ~  

STIIUCTUIIIAL STEEL ~TM 

NOIZI.! EATING AJLA, lTD. 
PWOJ.~OZZ~ES ~q. ~ Jr~llATS 
u~wA1rs TO Jt  Lb. L ~ , . . . . = ~ _  
MAx.p~I'--"-'-'-~. Air T~ST T ~ P . ~ o ~ c o , ; . ~  pu= 
klrO.=rrATN: YES* PSI{; 

m 

TI3 AYI~: TYPE NO. M AT*L. 
TRATIb TYPE NO. ~AT'L. 
SEAL PAN NO. tLLT'I.. 

TRAY IJUP POItTS 
TIL.A1r DC)II~¢:OidER IJOLTD,aG BARS PUIUq|~R,,tED 
SY . FA| .  AHD INSTAl.LED l i t  

V E IWI, EL FABRICATOR. 
CLEANII, tG PAINTING 

- - . . . - - I~K tLATION RAPPORT l ING| EEOUI|ED 

I~,AYE ~L/lie DIA. HOLES AT I=JCEKTERL 
m 

DcU~ ECTI01¢ l i t  

w 

EIAPTT YEA;El. lfEIG)CT LB.. 

IIE~LA EI[S ~ 

I ----1.  ! 

<-,,  "L 

- "z ,  • , : '  ~ L . q  ,~i  :o. ., , .. , . .: ~ .~_, , , . .  ",.,,_ z -.,-,-,~-,--~. 

i2,4 

z J'.~ Z 

~FCH. C~(T R,. 



P 

'i . . . .  °* " - - -  
SASSI COKPOKA 

rYtCi F~J 2 0  T ~ P 
i ll~! 
-~i', 2 o o 't~-O .~ 'o - -T 

el 

, 
t 

I '/=" ~"~ '~  \ 

/ 
t , 
f 

\ 
\ 

q 

R;.,G,~ 
/ 

I 
t 

~T.L. 

v 

] 

I 

Q 

9 

t 

I " =1 
o i  

\ 
tl, 

~ *  %.. 6 

, . . x ~  ( ~  C~, ~v~., ~.'~ 

PROJECT HGR, 
REG, NO. , ,  
P A G E _ . _  O F ~  DATE: ._ 

~O. tt~'D. ~ . -  

DIIUG4¢ DATA 

VEUI!L.S J ~ . L  BE C~)0¢IL1t~CT|D AC:C~tD~G 
'TO 1"148 I~TEST a t V ~  OF THE ~SetE ~ E  
P O t  L ~ F I t E D  P~ELLURE Y E U E L  L 
J .  IP. P R I T C ~ A D  & CO. &PEC3FJ¢.ATiCO4 IrJ-| 

DATED 
Al~ t  CODe I ' . '~PED: Vel  ~ NO ( ~  
ry l t  ItELIEYED," RAD4OGR ~PMED: 

DESIGN P E | U . . ~ , O  P$1G V'otncl0~G /.(J P l U G  

DeSIC, N TL~.  250" "P. t rOl l [ lEG 2, I ~  I p .  

Cl)t t.ALL.DV. |TRUCT.ALLOV, POE 

I4EAD TJ¢IClCN f.LS' TYPE 

11~4 ELL. TMIC[N ELS' 
i~EAD STEEL. ASTM 
8¢.IEL.L STEEL. AJ%TM 

P R ESI.PJPE ALTOS IPL.C;~T E EL. 
K I R T  STEEL. A|TM RAI~ $TE IrL 

I T t ~ ' r u I I t ~  STEEL LITId 
l iOZZLE RATING AS.A STD . . . . .  - -  
PROJ.NOZXLES M.  OK~WAYI _, 
otJu~gAYJ TO BE I.D. i l l .  HINC;LrD --, 

IKAX.P t ['~--'"~.-AT T-~ST T I~P.UeO.CORR~ PEG 
t J - - t  

tCYDROdrr ATJC TEST P $ l a  

TIAYS: TYPE NO. I~T~ .  
TRAYS~ TYPE NO. MAT'L. 

8EJJ- PAN NO. I ~ T ~ .  _ 

TRAY SUPPORTS ,., 
TBLAY I~g~C:Cu4ER BO~.TD~tG BARS FURNISHED 
BY - PAB. AND IXSTAL.LED BY 

VESSEl. FABRICATOR. 
CLE ~U¢INS P AIN T IN G 
_..__-.INSULATION SUPPORT RINGS REQUITED 
TO 81 ,e a VdP O~R VELDED. f t ~  TO 

NAVE S~tl" DIA. HOLES AT 1~  CENTEIL 

I ~  ECTIOU ST . , 

0 
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FOR 
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SASSI CORPORATION 

Indianapolis, Indiana 

CAPACITY: 

DESIGN PR 

DESIGN TE 

. , ¢ - - ° ;  

~ n  . o .  2 3 9 2  
TEC~ C•TR.. uL~ 
PNOJECT ENGN .... 
lie (I N O .  
PAGE__ OF__ ~)AT| ~ .  

• i L m I 

ITEM NO. : TK-2 

I Oc;U 8,,llo.& 

PRESSURE, PSIG 

TEMPERATURE, OF / ~0 

! 
I 
i OLI 
8 

I 
! 
! 

~ p v d .  ~ B~ds 

DATE ~ , Y  DATE mEV. |~/i 



g 
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JoaNo, , ,  2 3 9 2  
TE C~rt. CNTn.~ aL~ . . . .  
PROJECT ENGR, , , 
lie Q. NO.~ , ii iiiJl 

PAGE .,,,_ OF.. .  DATE- 
i ,  = ii 

LER~'~ o~L S T o R ~ # £  T ~ K  

FOR SASSI CORPORATION 
, , ,,, 

Indianapolis, Indiana 

ZTEM .O. = T ~'3 

CAPACITY:. _25 000 ~ , I / I o ~ 3  

DESIGN PRESSURE, PSIG ~'$. 

DESIGN TEMPERATURE, OF I 20 

I 

I 
! 

t 

i 
i I 

I 

! 
! 

4 o r *  

% 

~pvd. ~ lide 
DATE [ BY 

i 
DATE t BY t I~EY, 

P 



I ,,_ 

C~UIT OilER 

124 

vESlEL DATA 

OCATK~ 
It,[ RVICE. 
IuZE 

_ re;t" 

JOB NO, ~ Z. 
"I'E CH. CNTR . . . . . .  
PROJECT ENGR._ , ,, 
REQ, NO . . . . .  
P A G E ~ O F  D~,~/E ' . . . . -  

Ho. R~O'D. 0___,.,~ . . . .  

DESIGN DATA 

VESSELS 1~4ALL BE CONSTRUCTED ACCORDIHG 
TO THE LATEST REVlilOt'I OF THE AS, ME CODE 

FOR UNFIRED PRESSURE Vt~,EUL 
J, F. PRITCHARD & CO, SPECIFICATIO4~ ~ ,3  

DATED 

RADIOGRAPHED: STR.RELIEYED: 
tI~ELDiNG [ F FICIENCY, SHELL' I'! EADS:__...___ 

DESIGN PRESS. 

DESIGN TEMP. 

Psio WORKJ,G A ~ P U G  

COR R.ALLOW. ST RUCT,A.LLOIi'. FOR , 

SHELL THICKNESS: 
HEAO STEEL ASTM 

~/I~ "~'tB/ , el SHELL STEEL Al'lrM 

j ~  ~ 1  "~ PRES~.PI~E ASTk FL(;.STEEL 
e el SKIRT STEEL ASTM IIASE STEIF.L. 
- o  STRUCTUmAL STEEL *ST~ 

NOZZLE R~ING X~A STD. 
PROJ.NDZZLES i l l .  MANIAYS 

L., IANWAYS TO BE I.D. i.W. HINGED _ 
IdAX.PRE~. AT TEST TEMP'(NO.CORR.) PSIG 

HYDROST ATIC TEST P S I G  
~,41 " TRAYS: TYPE NO. I.AT'L. _ 

q _ r TRAYS: TYPE NO. MAT'L. 

' -  -/b"-,:'- " " - " < "  " °  ' r TRAY IAJPPORTS 
T P~Y DDII~COIEI IOLTING BARS FURNISI'JED 

~,V" C ~r. '~  ~ ~ ,~ C ,#f'f" '~>/~&,/ '~ I~ L I Y  _ FAB. AND INSTALL, ED BY 

VESSEL FABRICATOR. 
/ .  ~/e~'{ / C O ~ , ~  CLEANI'G PAINTING _ 

_ _ I N S U L A T I O N  SUPPORT RINGS REQUIRED i 

; .  5"o~,7%er~, , w / e 7  1 TO .E .... " ,  I /e  BAR "ELDED. RINGS TO 
HAVE $/16u OiA. HOLES AT 12 e CENTERS. --.---- 

3,~ ' .  Pt.,,~"~ CO) I  t'I INSPECTION BY 
i 

[ " l i P T Y  VESSEL ,EIGHT 

! RE~,RKS:~, , ' ,~S'l~e / , ~ e ~  ~,-., 

. . . . .  ~ S • r .  z>~;. / . 3  
• # ~ , e . i = r  B , ~ .  x ~ , ; , ~ t a , ~ .  ~ , .  ~ _ , 4 , ,  a • • 

I" 
i I  

. . . .  i 
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V[SSEL DATA 

Apm~ tm B ~  

t~:a• 

j o e N o .  7 5 ° / ~ -  - 
TEe,, ONTO. i,, 
PRo~ECT E .~R  . . . . . . . . . . .  
RE Q. NO . . . .  
, AGe.J_ OF~_ DA;EI  _ _ .  

DEIUGN DA~rA 

I III 

I I  

VESSELS SHAL.L l ie  CONSTRUCTED ACCORDING 
TO THE L..ATEST REVISION OF THE AIME CODE 

FOR UNFIRED PRESSURE VELSELL 
J. p. PRITC2"IARD & CO. SPECIFICATION ILl-) 

DATED 
A~E CODE sTANP~D: 7 "  D .O r"~ 
ST R.R ELIEYED: RADIOGRAPHED: ' 

WELDING EFFICIENCY, SHELL: HEADS: 

DESIGN PREU. PUG WORK.,r~T~ V~O 
DESIGN TEMP. OF. WORKING / / ~  "*IF. 
CORR.ALLOW. ST RUC'r.AL.LOW. FOR 

HEAD THICKNESS: TYPE 

SHELL THICKNESS: ... 

HEAD STEEL ASTM 
SHELL STEEL ASTM 

r RES~.PIP[ ASTU FLG.STEEL 

SKIRT STEEL ASTM BASE STEEL. 

STRUCTURAL STEEL ASTM 

NOZZLE RATING A~A |TD. 

MAX.PRE-S,~. AT T-EST TEMP.(NO.CORR.') P$1G 

HYDRO~r ATIC TEST PSIG 
TRAYS: TYPE NO. MAT'L. 

i i 

TRAYS: TYPE NO. MAT'L.. 
, J 

SEAL PAN NO. MAT'L.. 

TRAY SUPPORTS 
TRAY DOI~COMER BOLTING BARS FURNISHED 

BY FAB. AHD INSTALLED BY 

VESSEL FABRICATOR. 

CLEANING PAINTING 

INSULATION SUPPORT RINGS REQUIRED 
TO BE • = 1/4 m BAR VELDED. RINGS TO 

HAVE 3/14 • DIA. HOLES AT 12" CENTERS. 

IN~ECTION BY 

EMPTY YES, EL WEIGHT L.L  

REMARKS: 

PROJ.NOZZLES IN. MANIAYS 

I~ANIAYS TO BE I.D. M.W. HINGED 



Q 

].26 "/E CM, CN'IR,- 
I)l~)JE CT ENGR . . . . . . . . . . . . . . . . . . . .  
RE n, NO._ 
PAGE ..= OF'.,... D~,TE, 

C.. t ' ~ -  

/ 

4. 

A 
rs  
c 

7K- ..~ 

T - - F _ _  I I ~ 

i¢:. -." ~ F ~  , - ~  I 

l ~ ~ ,, '4 

///~ 

../,/o ~ ~-Z e 

S, d or,,-y" 

o ~ l  e r 
/'/,/ Z e • o~,T/ e2 ~ 

So~ u' i  ,'~..-. 

~ A  

7g ~//~, , ,:,/~ #e. 

18 ̀'//(~A- 



C:USTD~ER 
LOCATION : J #9 ~:~*"e r~ C~y~ .),~ _.r~,.2'_, 
'SE,,V|CE :5"~.,,..,~.,. v ' - -  7",~n.~" 
I .ZE = ~, '-~* ~.- IW'-o" I~/~ 
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VESSEL DATA 

g_ 

, , ,  ,,,,,, 

d~ 

~ A ~  21 ' 

,.b 
I. ~ '~ '" /~ '~  ~ - -  

4 . / o  : ~ ; ~  L e  

/ .Ze',/e / ~.o.#7 

2.. ~;'xe,~ do #/~. 

' t  
5 

'" T ~  7",r- t, 

' HG:RtOD d~.e 

DESJGN DATA 

D q l t O  

aOB . 0 .  2 . ~ q  Z 
TECH, CHTR . . . . .  
PROJECT E N G R , ~  
REO, ND, .  
P A G E . . . _ . O F ~ D A T E ; ~  

VESSELS SHALL BE CONSTRUCTED ACCORDING 
TD THE LATEST REVISIDH OF THE ALE CODE 
FOR UNFIRED PRESSURE YEll,SELL 
J, F. PRITC;HARD • CO. SPECIFICATIOn/ 13-3 

DATED 
ASaE CODE STAMPED: YES [ ]  NO [~___ 

STR,RELIEVED: RADIOGRAPHED: 
" WELDIN~I"PiC' IENCY~'ELL,  HEADS: 

DESIGN PRESS* PSIG WDRKIhG ~ 'T~ P~G 
DESIGN TEMP. °F, WORKING //1~ ~F. 
CORR.ALLOW. STRUCT.ALLOW. FOR 
HEAD THICKNESS~ TYPE 
SHELL THICKNESS: 
HEAD STEEL ASTM 
SHELL STEEL ASTM 

P R ESS.PIP E ASTM FL(;.STEEL 
SKIRT STEEL ASTM BASE STEEL 
STRUCTURAL STEEL ASTM 
NOZZLE RATING ASA STD. i i 

! -PROJ.NDZZLES tlq. MANWAYS 
,, | i 

F - - J '  

! MANWAYS TO BE I.D. M.~. HINGED 
14AX.PRES~. AT TEST TEMP.(NO.CORR.) PUG 

E 

HYDRO~TAT|C TEST 
TRAYS- TYPE NO. MAT'I.. 
TRAYS: TYPE NO. MAT'L. 
SEAL PAN NO. t~k'lr'L. 

PSIG 

TRAY SUPPORTS 
TRAY DolrNCOMER BOLTING BARS FURNISHED 
BY FAB. AND INSTALLED B Y  

VESSEL FABRICATOR. 
L 

CLEANING PAINTING 
_ _  INSULAT;ON SUPPORT RINGS REgUIRED 
TO BE e.,  I /4" BAR WELDED, RINGS TO 
HAY[ :L/16 e DIA. HOLES AT I:~ w CENTERS. 

INSPECTION BY 

EMPTY VELSEL WEIGHT LB. 

REUARKS. ( ~  S ~ $ ' ~  Z,,,,l~,e~ c.. . iY'~.  
¢ o-~ I t'q ~- ,e i , ,s~ ,y  

j , m  

. e  



p O 

128 

. - ~ J m l l ,  v l l l l l .  DAIA 

LOCATIO~ . " r , , ~ , , ~ , ~ o p ,  ~ , F / ~ .  ~.~'~, ~ , , ~ o . ~ , ~ .  ...... 
iztv,c, _<"r... ~ ~.~ "~'0- . '~  

; 
, I 3 - o  

"---i,,),,,// 

54"-- 

~ - ~ ,  ~ .  ~ ~ r , ~  ~ ' ~ = .  

! .. 

~ 0  

TECH. CHTR 
PROJECT ENGR,_ 
REQ N O , .  _ 
P A G E ~ O F ~ D A T E : ~  
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DATED 
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STR.IELIEYED; RADIOGRAPHED: 

W~LDIN"~ ~',,~IENC~, SHELL: ,EADS, 
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H YDRCZST AT|C TEST 
TRAYS: TYPE NO. MAT'L. 

TRAYS: TYPE NO. MAT'L. 

PSIG 

e NO. kLAT'L. SEAL PAN 
TRAY SUPPORTS 
TRAY DOIrNCOMER BOLTING BARS FURNISHED 
I Y  FAB. AJ~D INSTALLED BY 

VESSEL FABRICATOR. 

CLEANIKG PAINTING 

INSULATION SUPPORT RINGS REQUIRED 

TO BE = l  !14 v BAR WELDED. RINGS TO 

HAVE 3/16" DIA. HOLES AT |2" CENTERS. 

|N rd~ E CTION BY 

EMPTY VESSEL VEIGHT LB. 
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APPENDIX B: 

F-I 

Specifications for Direct-Fired Equipment 

Start-up Feed Gas Furnace 
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RE Q. NO, 
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STARTUP FEED GAS FURNACE 

FOR SASSI CORPORATION 

IndLanapolis, Indiana 

ITEM NO.:F-I 

A furnace for heating of process gas is required for startup 
purposes. The furnace will consist of two separated radiant 
sections, each having separate controls for setting the rate 
of fuel gas to that section of the furnace. The process 
specifications for each section of the furnace are attached. 

DATE BY DATE '1 BY . ~ . . . . . . . .  
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11JBIS NO O D l inG,  L I N G  114 PITCH 

~ll SNELL I ,D. 0.D. 
W ImilLL C O V l l  FLOATING ~ lAD COVl l  
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LIQUID 
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VAPOR IN /OUT 

EAT • LIQUIDS BTU/LB/"  
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aRE OUT 

PRESSURE 

PASSES PER SMELL 

DROP 

ACTOR 

IAMP.Fh 
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(CORRECTED) 
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IESSUBE 

SSURE 
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NO. 

,YER 
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• CROSS 

LONG 

bPOIITS 

CONSTRUCTION 
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I .D.  O.D. 

TYPE 
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P s , G !  ~+ ~ 0 
PSIG 

"~ ! 8 oO 
LENGTH P IT t )4  

PSIG 

"F 

FLOATING HEAD COVER 

CHANNEL COVER 

FLOATING 

ION|  • SHELL  - IM OUT ASA EATING 

CHANNEL  - IN OUT ASA I IATING 

:14 ALLOWANCE - SHELL SIDE TUBE SIDE 
TEMA CLASS 

: U I R E M E N T S  FULL  OF vATEI I t  
. EACH SHELL  BUNDLE 
IDICATE AFTER EAC]4 PAR1 WklETHER STIIESS RELIEVED (S.R.) AND wHETHER l lADIOGRAPHED (X. I I )  

; .  STACKED EXCHANGERS TO BE FUI~41SHED C ~  I P L | T E  wITH BOLTS AND GASKETS 

~ M E  AS NOR~L&L UNLESS SPECIFIED 
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E-5 
E-6 
E-7 
E-8 
E-9 
E-10 
E-f1 
E-12 
E-13 
E-14 
E-15 
E-16 
E-24 
E-25 
E-26 
E-27 
E-28 

APPENDIX C. HEAT EXCHANGERS 

.Equipment 

Lean Oil Cooler 
Rich 0il Heater 
Lean/Rich Exchanger 
Benzol Condenser 
Gas/Gas Exchanger 
Gas Cooler 
CRG Feed Cooler 
CRG Effluent Cooler 
Methanator Effluent Cooler #i 
Methanator Exchanger 
Methanator Effluent Cooler #2 
Methanator Effluent Cooler #3 
Feed Gas Heater 
Gas/Gas Exchanger 
CRG Effluent Steam Condenser 
Cold Recycle Cooler #i 
Cold Recycle Cooler #2 
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i DESIGN SAME AS NORMAL UNLESS SPECIFIED 

TYPE . . . . .  

SURFACE PER UNIT 
SHELLS PER UNIT SURFACE PER SHELL 

1 9 1  _ -  
~ I ~ U I O  CIPCULAT ED 

I TOTAL FLUID ENTERIN¢ ;~" - - ~  . . . . . . .  .----., , 

~ _ ~ , ~ z , - ~ @  . . . .  : -  . . . . .  _ 

I I  4 i ST E,kM . . . . . . . . . .  
Li5 NON.CONDENSA L3L ES 
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FLUID vAPORiZED OI4 CCND. 
STEAk~ COH£ ENSE D 
FE.---FI%:: G~.~; 

I 

LBSmR. ~ . ~ t  
LBS/HR. 

~Bs{..R. "-- 5~ 
LBS/HR. 
t. BS/HR. 
ILeS,,,R. 
~ BS/HR. 

h c p  

PERFORMANCE OF ONE UNIT ., 

SHELL .S.!DE TUBE SIDE ....... 
NORMAL 1 DESIGN" NORMAL ] DESIGN 

LF- i~ N O i L .  R.I c I  -I O l :  . . . . .  ~L--" .... ' - :  . . . . . . .  " 
+e j o o  ~ o ~ ' . . : ~ o  _~__0_-~ n ~ . s _  ...-_'_.~/~.(7.9_. 

50  7oc" _:30~5~YO 

m 

5 5  # -5 ~ "F 

% ~ - / - - / o . 2 . . < ~  ~ 5 ~ G - . ? : O 0  : 

, _7-:_ . . . . . . .  } - - : - : . . : . . - : :_ . : -  
I 

. . . . . . . . . . . . . . . . . .  i . . . . . . . .  -" . . . . . . . . . . . .  
--.[. = .-..~, ... . . . . . . . . . .  : 

- ~ F F ~  . 
• -, ~ ~, - . . . . . . .  : 

1 • _  VISCOSITY - LIQUID - -  ~ - -  "F ~ ~ . . . . .  
I 20 MOLE WT VAP0~ IN/OUT ; 
~I"~T-I ~"SPECIFiC HEAT, LI..~UIDS ~I~TU,/LB,'F ( ~ ,  ~>I ~ k ~ -"). 0.~ iF . ~ . ~ ,  ...... 7 " " i  "~'''~'~''' 

17_  :-c7 . . . . . .  " " 7_."-~ "" T 'LB .-7 iLATENTHEA 1 -VAPORS ~B U. "" 
F23-'~EMPER~,'rURE 1~ /OUT ; :F 2..__.~ O.~ I ~ , ¢  Z ~ ' I )  / |-~ "~ los '  ~ ''1 

F I  l - ~  

i: . . . . .  - I~.~-~____.~E.A"2 EXCHANGED IBTU/I'IR. I ~ ,0<~ :~'.')''~ ~'I :-i .~.:~"~, "~:'."~ M.T.O'.iCORI~EC'IrEDilIWTD) / 1331 ITRA-~FERRATE'.SERVICE CLEAN 
CONSTRUCT'ON ,.. 

[ 3 3  t DESIGN PRESSURE "7 ~,~ PSIG 1 ~ -O PSIG 
! 3, J TEST PRESSURE PSIG PSIG 

! ')~ I DESIGN TI~MPERAT"U'RE ~ 0 0 "F ~ 0 0 "F 
31 J TUBES ( . . . ~  NO, O.D. BWG. LENGTH PI'ICH 
~' I HELL ~ - - ~  I.D. SKETCH (BUNDLE/NOZZLI: ORIENTATION.____L O . D °  

I ~ SHELL COVER LJ  1 
3 CHANNEL CHAN COVER 

4 I TUBE SHEETS • STATIONARY FLOATING 

1 41 BAFFLES - CROSS TYPE 

.. TUBE SuPPORT~ . ___ 

~ .  ~ ~ C : - .  SHEl.- - , ,  out ' 
, ~!"~ i . . . . . .  ~H'N"F-k" t" . _ _  OUT 
~ ' ,  'c"~-,~b'~.oN-;Li"~T~c~- s.E.L S,DE TUBE SIDE 
L~ [CODE REQL',IREMENIS 
L49-F,,~.G.TS. E, k.', ,~r L'- ...... BU.DLE 
[-~-5N'O'r'E':-~;C-~'~'~.] ";'- (~.~ E ; '~- ~ T * - " H - ~ , E  R STRESS RELIEVED CS.R.~ *NO wHET HEO ,X RI 

;' REMJRK$ - S'f,~."' ~C.', I~.CIt,~NGERS TO BE FURNISHED CO',~PLETE wITH BOLLS AND GASKETS 

- .... ~ SHOP ASSE~BLED AND HYn, RC: TESTED IN A STACKED SETTING. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . .  l : . : i - i i i i  - 

I 

............................................ - -  ................................. i 
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l~ i~EAT EXOIANGER DATA 

SHELL AND TUBE 

j o i  0~o. 2 3 9 2  
n i J i l l  

' r ICH. ¢:~TR~_ 
PROJECT EHGR.. ....... 
RE~..o ....... 

,__~RE_.!S " __.__Indianapolis, India.na.. 
3 t'LANT LOCATION _ _  _ _  

l', J SlZl  TYPE 

,SURFACE"PER UNIT 

I 

9 
18 

I I  
I ]  

I1 

IS 

I t  

IT 
11 

~S 

~S 

27 

29 

' TAG NU. "--'"~Y-~-'--- 
NO. OF UNITS 

J , , ,  

COflNECTED IN 

SHELLS PER UNIT 
PERFORMANCE OF ONE UNIT 

IKJRFACE PER SNELL 
i 

t 3o 

!= 
[ 

35 

L 

43 

IM 

4 
49 

FLUID CIPCULATED 
TOTAL FLUID ENTERING 

I VAPOR 

LIQUID 

STEAM 

NOH~OH. DENSABLES 

F L U I D ~ C O N D ,  

STEAk CONDENSED 
DENSITY .LIOUID 

VISCOSITY • LIQUID 
MOLE WT. • VAPOR IN/OUT 
SPECIFIC HEAT - LIQUIDS 
LATENT HEAT-VAPORS 

I..BS/HR, 
LIIS/HR0 

LBS/'rIR, 

LBS/HR. 

L.BS/HR. 

L.BS~R. 

L.IL$/tCR. 
LB/FT ~1 

CP 

BTU/LB~F 
BTU/LB 

TEHPERATURE IN *F 
TEMPERATURE OUT *F 

OPERATING PRESSURE PSIO 

NUJdBER OF PASSES PER SHELL 

VELOCITY FT/SE¢ 

PRESSURE DROP PSI 

FOULING FACTOR 

HEAT EXCHANGED 

TRANSFER RATE .SERVICE 

|TU/HR. " 

f,H E LL SIDE 
H O R ~ L  

S 7"1T i pp~ A~ 

I 2 o o ~  
m 

I Z ,  O o u  

- ! 

- - -  0 

~zo _ 

TUBE SIDE 
o , ,s , . .  .DR,.L "r , , . . . .  i 
,5" ~ i ,~ 

/ 3 2 , o 0  
1 3 2 o o  

m 
* i I m m I I  

w 

/ ~ z o o  

( *  U G L I,'~J 
.~, e % o c:,o 

S Sz ooO 
m 

m m  E l  

m 

.oF 

- -  OF 

m - ,  

~ 4 o  Zor~ 

(~40Zoo 

- -  P -- "F 
n 

. . -  p - -  "F 

/ , o  _~ / c ~ 0  .-F 
m 

0 . 4  J 

95 I ~s 
/ / 5 / / ~  

• ~ T J 

O , @ O 3  O . O O 1  
/ / ( . ,4000D 112~0400o  U.T.D.(CORRECTED) 

CONSTRUCTION 

CLEAN 

. ,  

DESIGN PRESSURE 

TEST PRESSURE 

t 5 PS,G 7 5  ,, Ps,o 
PSIG PSIG 

DESI~ TEMPERATUreS ~ 0 0  "F J,,,,~ O .F 
TUBES NO. O.D. I~G.  LENGTH PITCH 

S.ELL . I,O. 0.O. ( 4 ii 

SHELL COVER FLOATING HEAD COVER 
CHANNEL COVER CHANNEL ..... 

TUBE SHEETS - STATIONARY FLOATING 

BAFFLES - CROSS TYPE 
. , ,  

BAFFLE - LONG TYPE 

TUBE SUPPORTS 

_r-AS1( ETS 
CCNNECTIOHS - SHELL - IN OUT ASA RATING 

CHANNEL - IN OUT ASA RATING , 

CORROSI¢~ ALLOWANCE - SHELL SIDE TUBE SIDE 
CODE REQUIREMENTS TEMA CLASS 
VEIGdltTS - EACH SHELL BUNDLE FULL OF WATER 
NOTE: INDIC, AT '  AFTER EACH PART WHETHER. STRESS RELIEVED (S.R.) AND wHETHER RADIOGRAI~IED (X-R) 

REMARKS -STACKED EXCHANGERS TO BE FURNISHED COMPLETE WITH BOLTS AND GASKETS 

• DESIGN SAME AS NORi4AL UNLESS SPECIFIED 

, i 

App,d, t,, lid~ j 
OATE I aT 

.... tEY .  O 
Alll,~'d. |~  Pwn...ksle 

°" i '*/o* 
. . d .  E 

I 

I 
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"F 
"F 
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SIO 
$1G 
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" " F -  

;~ATURE 

] 

_ _ . t  

I 

T H E  

~ StO.m~r .... ~ A S ~ , ~  C O  ~-~__ 

PLANT L.CAT~O. 

TYPE $ ISIZE 

13B 

JoB NO, 2...=~ ~ Z 
PRITCHARD CORPORATION IECH. CNTR. -'T N t'~, 

HEAT EXCHANGER DATA PROJECT ENOR, 
REG. NO, 

SHELL AND IUBE P A G E ~ O F ~ D A T E  " / I  ~ I p''~ 

TAG NO. ~ - ; "  °l 
NO. OF UNITS J 
CONN. IN 
STACKED i 

" DESIGN SAME AS NORMAL UNLESS SPECIFIED f 

6 ISURFACE PER UNIT 
7 I 

SHELLS PER UNIT SURFACE PER SHELL 

PERFORMANCE OF ONE UNIT 

/ 0  IFLUIDCIPCULATEO I ~  
11 ITOTAL FLUID ENTERIIqG BS/HR. 
~ 2-'--~ VAPOR LBS/HR. 

rT~,' LIQUID L__B$ 'H R. I 

14 t STEAM L BS/HR. 

15 + N O_N .C Ot|.b..E N S A B L E S LBS/HR. 
I ~ ,  FLU-~D vAPORIZED OR CON__D. ;LBS/HR. 
~7 I STEAM COI'4~t"NSED L. BS/HR. 

B t I.L 5HELL'S'!DE 
9 I NORMAL I DESIGN" 

I-I,/0 ~ OC/~ ;. C,'~N 

18 IDENSITY - LIOUID 
~9 !V~SCOSITY. LIQUID .... CP._P_ . . . .  

1 ~ 5  g ~ L ~  
I ~ ? .  4 ~ ' 2 -  

TUBE SIDE 
NORMAL 1 DESIGN " i 

_7 G_~.~ I ~. ~, ~ ~ o 

_ _ . . . . . . . . . . . . . . .  

T 

~ -  "F ,: ~ I~ ' ~  "F 

=20 MOLE w T . . V A P O R  IN.'OUT ";.L 6 .  "~. / "~ G . .'~: I ~.2. 6 . E ,  " - . ........... 

21 S p E.C I Fj_.C_H_E__AA T .  L/.Q. U_-TD-~ BTU/L B ~'r~ - -  @ - -  "F I - - -  ...._~ ......... "_._~ ............... *~.~ 

"LA'-.TENT HE.~.T_.-~.A_P_ORR..S BTU.'I'B I , :.,. I i l  0 I L..".' . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  
i3 I TEMPERATURE IN /OUT "F l / - -~ -50  ~ - ' ~ ' ~  " = 9 " 7 0 0  { ~..~-"1 -/  T ~ '  d):'~ 7 ~ ~"~--"~l" 

2~ONDUC~-IVlT Y v o P / L i g  ] . . . . . . . .  -"~..T. . . . . .  - ~ . ~ "  ""'." ....... 
~ O P E R A T I N G  PRESSURE PSI'G-" ' ,,~-~' / O L__,~.L. .L.C) . . . . . . . . . . .  2 , -~ ; ' |  .__.j______~..-:~...! ............... 

FT/SEC 27 ', VELOCITY ~ - : ' - ;  . . . . . . . . . . . . . .  i 
.,_,,_o.,co,0 PS, . z - ,  

129~ '~LJL ING FACTOR " . 0 ( 3 |  • OE)~ . . . . . . . . . . . . .  
BTU./H Z O ~ , ~ O ~ O 0 0 ~ ' - ~ 7 2 - ( - - ) ~  ' O O  M : T , D , I ~ . O R R E C T E D ) / ( ~ T D : '  / 

30 iHEAT E}(E~N'EE'-6 . . . . .  " 
[31~TRANSFER RA'TE. SERVICE ~ CLEAN 

CONSTRUCt,ON 
/ ~ L ,. . . . . .  

33 DESIGN PRE.SSURE 
! 34 iTEST PRESSURE 
~ s  D E S , O N ' T ~  
~ L ~  TuBEs ~_s 

t38  SHELL COVER 

2-60 PSIG 

I 7 o-_~ 
NO. O,D. BwG. 

PSIG 

, , J  

.~.- S " PSIG 
e s i o -  

"F ,.9 "; o % _ .  

I.D. O.D. 

139 i CHANNEL LrlAinl ~ u v c ~  

'~_0 i TUB~ sHEe..9 " ST~-c;ONARY 
41 i BAFFLES-CROSS TYPE 

T~PE 4._2.2 BAFFLE - LONG 
43 "IUBE SUPPORTS 

_~-~  GA SK ETS 
45 t CONNECTIONS- SHELL -IN OUT 

CHAN COVER 

FLOATING 

I 

( 1 ,  

LENGTH PITCH 
SKETCH (BUNDL E/NOZZL E ORIENTATION; 

ASA RATING 
ASA ~AI ING ~ 1  OUT 46 L CHANNEL • IN 
TEST RINGS " ~ " TUBE SIDE I /~,  " . . . . . . .  47 I CORROSiON ALLOWANCE : SHELL ~lDE - ~ / / / ~ L  ~ _ :  . . . . . . . . . . . . . . . . . . .  ' . . . . . . . .  

................................................. ; -" : ;  . . . . . . . . . . . . . . . .  
~Tw'I= ' IGH--~'~-E~ CH SHELL . . . . . . . . .  BU.N_D.L...E___ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~U.. . . . . . . .  "~'. "- :--"2 ":-----':..--',.. . . . . . . . . . . . . . . . . . . . . . . .  
~ T E :  INDICATE ~.F]ER EACH PART wHETHER STRESS qELIECE~ (S R.),~K.K.~_'~?'!.'r T.T_~.~.P~R .A.t:".~..C'-~-~.~.~--t.~ (X'-~-J- . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I REMARKS 5"rACKED E-)~H.A'~i-~-5'T"O'B-E'T~-E';'~--~:LC'-'- Te ~',T~ BOL~'~ ' ~.'~9 ,.;ASK~'r~ ........................................... 
L .  . . . . . .  

[ SHOP ASSEMBLED AND HYDRO TESTED IN A [,TACKED Sk l  l iNG. . . . . . . . . . . . . .  

: I . . . . . . . . . . . . . . . . . . . . . . .  . . J .  ........................................... 

• • . , -  I { 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . .  -~ : ' - -~R~  i O : • 

. . . . .  i ] 

I i 

: i 

i : i 
: I 
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2 3 9 2  . . . .  
,POll NO, _ .... 

T I C . .  ¢> tT ' .  .- 

~ 3 ~  , ,CHANGE'  DATA PROJICT I ~ G I I . .  . . . . . .  - 
' I tEq. NO, 

SNELL AND TUBE PAGE _ _  O F _ _  DATE _ _  

,.,~.... " -  5A'S'SZ CORPORATZ,ON . . . .  

.oonzss Indxanapolxs e India ,, - __,~.. - ------____- 

, SE,V,cTo, UNIT e, ns"[ £o6 [~-e .0. OF u.iTs ,, 
• ¼vpe - i  Iltzl~ 

• 6 ISUIFACI PER UNIT SHILLS PER UNIT 
PER"FOR~NCE OF ONE UmT 

, i  | i i 

IUtELL hIDE 

' " .OR-- ,  I DEl ia .  
t 

~o I'LUIDC|BCUt.ATED "'] ~VDRO~ARB'O &6)C,  
i l  TOIAL FLUID ENTERING .|S/HR. 
~ VA~R LBS/',*L 
1) LIQUID LIIS/t4R. 

, , , ,  , i  • 

14_ STEAM. LBS/'HR. " "  
IS  NOI~.CC~iDE NSAIILE | LIb/HR. "- 

I t  FLUID vAPOIIIZED OIl,¢OiqD. . |b /HR.  

17 STEAM CONDENSED ~B.~/HI. - 

,, OENS,--- L,OU,O ~,,_;T" - 
~s VlSCOStlT. L~3Ut0 t CP 

~ SPeCI'ICNE'~--LIOSI~T -~ ,TU~B~, -- 

, n - ,  LATE.'~ .EA ' r .  V.;6%S ' sTU/ ,o  
~:, '  TE.PE,A'UR~ *" "' ~ ? 7 
~)4. TEMPEn~TunEOUT *F ! I 0 

2S OPERA lING PRESSURE PSlG .,~ ,~ "7 

~ti NU~B[ I  Or PA.~SEb PEn SHELL ,~ 
17 VELOCITY , , FTnEC .~ 

211 PRESSURE DROP PSI ,,~ 
POULING F"C~Oi  O .  D O  I 
NEAT EXCHANGED jITU/NR. 7, ~ ~.~10 b 

]1 : TIANSFEB RATE • SERVICE 

m 

f - -F 
..- ";F 

---. *e 

CO**NECTEDIN 
, . . . . ,  

SURFACE PEI SNELL 

TUBE SIDE 
NORMAL DESIGN ' | 

C o o ~ M ~  C a ~ T ~  

[ ]  
[ ]  

F *F 
..(I *F 

. , , , , , .  

,1. O ~ J 0£9 "F 

/ l O  
, . ? ; : 7  

4 

J /C,..~? ylo 6 

9~ 
2/5 

.T 0 

9~ 

X O  

8 

o. ooi 
M.T.D. ICOIRECTEO) 

CLEAN 

$g 

]3 DESlG~ PBESSURE 

34 TEST PRESSURE 
35 DESIGN TEMPERATURE 

3~ TUBES 

CONSTRUCTION 

.I 7,~ 

NO. O.D. linG. 

,s,~ 7 5 PS,~ 
P$1G PSlG 

*F 9 0 C )  "e 
LENGTH PITCH 

i 

..~...SMELL I.D. 0.0. 
FLOATING MEAD COVER 

,~..~ S~4EkL COVER CHANNEL COVER 

FLOATING 
.~ C11ANN E L 

40 TU~E SHEETS SIATIOI4ARY 

&AFFLES • CROSS ,I_L. 
TYPE 

dQBAFFLE*LOeCG TYPE 

TUB~[ SUPPORTS 

: u  G, aSE ETS 
CONNECTIONS - SHELL . N¢ OUT ASA BATING 

M C~ANNEL * IN OUT ASA IIATING 

• 41~ CORROSION ALLOWANCE - S~IELL SIDE 
TUBE SIDE 

a CODE mEQUIREMENTS 
TE I~CLAS|  

BUNDLE FULL OF wATER 
49 WEICa.IT$ • EACH SHELL 
SO NOTE: INDICATE AF1[~t EAO'I PARt wHETHEIt $1RES$ I I [LIEVED($.R.|  AND wHETHEF IIADIOGRAPHED (X-R| 

. . . .  -~'[MAIIKS'. STACKED EZCHANG[I~$1'0 BE FUhlISNED CO*JPLET[ wIT~4 BOLTS AND GAS[ETS 

--- • DESIGN ~IUI.ME AS NOItkiAL UNLESb SPECIFIED 

_i 

I I  

. . . .  , j .  

i I ~ o  

n, P 
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PROCESS B O I L E R  
D A T A  SHEET JOB NO. 2. 5 cI 2. 

DATE _ _ _ _ ~ -  I ~ ' -  ~ _ _  
PAGE 

I .  

3. 
4. 
5. 
6. 

7,  

~9.  
'10, 

'I L 

i12, 
'13. 

'14. 
' I S  
'16' 

'1~. 
?]9. 

I 

i~a. 

CUSTOMER 
ADDRESS 
PLANT I I '~r 'ATin~ 
SERVICE O ~ UNIT 

, ~ A S ~ :  ~ C o ~ . P  
I N Q I A r ' , I ~ P O C I £  .~ [ N ~ I A N ~  

I ' I E I , 4  : ~ -  f l  
N r ~ ,  n F_UH LT I ,  . . . . . . .  

, " ~ . ~  , , F ~ ' e D  c _ o o - - E ~ .  
PERFOR/VANCE 

GAS S!DE 

Go, f low Ib/hr  
Design p~es sure psig 

Ope,ating p~.at bl~.inJet pslg 

Operating pt.at bh.out lct  psig 

Pressure drop psi 

Temp at boi ler inlet F 

Tamp.at bailer cutlet 

Ter",pe~ature droc F 

Specific heat (ave.) B tu / Ib /F  
H e a t  g i v e n  u l ,  M B  l u / h r  

Eff ic iency 

Fouling factor hr, eq f t .F /B tu  

12.5=/6 I 
' z ~ o  

~ 0  

5 
"750 

662- 
5~5 

• 456 7 

IOO 
.OO1 

.~T [ A V  51DE 

. . . . .  . . . . . . .  j . . . . . . . . .  
Desig~ pres s~*re CS, O O  . . . . . . . . . . . . . . . . . . . . . . .  . . . . .   o_jc . . . . . . . . . . .  l . . . . . . . . . . . . . . . . .  
Operming pressure p~,ig I ~ ~ ~) I 
BID--down wa,er ;.; i. . . . . . . .  "~i ...... / . . . . . . . . . . . . . . .  

Circular*or. rat,o 

• Sotura._t!gn .t_em- , --  E . ':-t . ~ , 
, Feedwate. temp. "-~ ......... i . . . . . .  i " i~"O-  . . . . .  T .................. 

~ Heo! abe..../..I.b_af stream Btu/ Ib ~ - ~  ! 
~ St,am ~o,i_,.,. ~ c, pP~ • I ~ o . . , ~ . ,  ........................ 

, !Hec, cbsorbed ~ B ;~',:h'~ ',I " - - 4 - ~ :  A--~ . . . .  j . . . . . . . . . . . . . . . . .  

I ] . . . . .  

, Lk~TD 

l Fo.~,ng factor h, ,q f,,~.',,o , . . . . .  O:.___O___]_. 
Heat W.coe~-. Btu,"hr,sq f t .F ; ~ : .......... 

26. 

27. 

2e--7- -J 
LU 

29. Z 

33-'2- ~ 

~ 7 

3 5 .  ~ 

3 7 .  

] 8 .  

39. I 

IO. 

ii. -J 

13"~ z 

4s.~ u 

- -  LU 
47. - - I  

1-- 
48_.~_. =3 
4 9 ~  0 
S0._~._ 

51. 

'Tubasheet th;cFness in 
r 

mote~iol 
I 

refractory 
r 

ferrules 

I ( 'honnsl thickness In 
material 
refractory 

e n c h o r s  

G a s  i n i c t  d i c m c t e r  i n  

material 

Manhole diameter in 
material 

I 
Tubesheet th ickness in 

mmerlal 

C~annel thickness in 

mmeriol 

refractory 
c r o c h e t  s 

f lange 

• Gas outlet diameter in 
I 

material i 

! M a n h o J e  d i a m e t e r  i n  

material 
I 
! 

MECHANICAL DATA ~" 

Heating surface 

Tube number 
sq f l  

dlm,'etar in 

rain thickness in 

apacln G in 
length 
material 

|nterno| ~ypcss d;ametm- in 
Shell diameter in 

thickness in 

material 
hondhales 

Steam drum diomet l r  

th ickness 

length 

m0terial 
menholes 

| n  

in 

feed inlet in 

steam outlet dla in 

demlster th. in 
demister ~ea sq 

Risers number 

d;nmnt*, in 
D o w n ~ m a r l  n l ~ m ~ o f  

d i a m e t e r  | .  

NOTES: DesiDned according to ASME Boi ler  end Pressure Vessel Code Section 
Corrosion al lowance: 

I V  

L . . . . . .  _ . . . . . . . .  

l 

Appvd. for Bids 

DATE BY 

Appvd. for Purchase J 

DATE B y  REV. O I l 

DATE "7 - | ~'-IK 

.-.  b . . . .  

p .,o. No. ~. 3 ~__g.~ _ rrtw No. __~ ".-. _ ~ - -  
• - -- ~ R.O~£L.I.. p 
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PROCESS BOILER 
DATA SHEET JOB NO. 

DATE 
PAGE 

" / -  I ~ -  B e  

| ,  

3. 
4, 
5. 
6. 
7. 
8. 
9. 

10, 

11. 

12. J 

i I I'. 
I ~.  , 

iE'.--~ il,. J 
i~o - -  

19. I 

CUSTOMER 
ADDRESS 

S A & . %  I (..o~ O 0  & A ' / I O  N 
/ N O i / ' ~ N A  p O L l :  ~ I N D I A t ~ A  

I ' I " + M  : E -  |%- 
Nn. nF I*~1 T I 

PLANT I.n r"~+mm 
S(RVICEOr UHIT C F / , ~  E F I ~ L U G , b ' I T  C - - O O L ~ = I ~  

GAS S~.DE 

"J =1 : |  i l l ]  :~,~:1 ~ [el :  

STEAM SIDE 
Go: flew IS.,~r 
Desig,~ pressure , , , pl~g 
Opera*,n G N.o+ blr,inle! psi  0 

OpePatin~ pl'.ot bl; .outJet  ps~g 

Pressure dPor' psi 
Temp. a+ ba;te~ inlet F 

Temp.a,  belle, cut le t  F 
T empe, olure dro© F 
epecif,¢ heal (ove~.) Btuqb 'F 
Heal g~ven Ul MB lu,'h, 
Efl,ci.~cy 
F o + , , ~  tocto, - h , . .a  ~, ,F. .m; + 

Z i~l 0 

1" 4, 
s 

I00~ 
512. 

._.__4_b_+ 

I O O  

I ~ ' ~ g q ~  g e n e r a t e d  I k ~ ,  

Desipn pressur; p i l l  ' 

Ope,,~atin~ p~e.ur,+++ Rs.;i 
Blov,-clown wat~ "£ 

C~ rcu~o.,).an ,o*io 
S_at u.f.alion temp. F 
Fo.dwoter temP. F 
Heot obe/Ib of s t ream Blu l lb  
S~eom quolil', '~, or PPM 

I Heat absorbed MB|u"Kr 

LMTD F 
1" 

tv eq II, F /B ,u  
Btu ,'hr, sq f_.~t. F 

• O 0  1 J Fo~hn¢ lacto, 
[ I Heo~ . . co t f l .  

MECHANICAL DATA "~ 

£ o 0  
~GO 

.°. 

I 0 O  

• ! S'~.' ," ; ' -  

O.O 

la. I 
Tube sheet thic~.ness in ...... . _ Iq ft 

= - - . ~  , 

== 
0 

31. 
12. U 

:19. 

Z 
z < 
- I -  

_Hea,;n i surface 
Tube number rnatmial 

refractory dio-'etee in 
retrial e ,I ..mln thickness i .  

('flannel thickness in 
rnalerlol 

m 
refractory 

o n c h o r e  

Manhole diameter 

special| in 
length 
m a t e r i a l  

lnteenel ~¥patF ~iarn~tee in 
Shell diameter in 

c--S 

Gas inlet diameser in 
material thickness in 

in ~ . S  
m a t e r i a l  

Tuhesheet thicknesJ in ,, =,, ,==-- , ,., 

material 
Channel th;ckneis 

mll~' lol 
hondhoSae 

Steam 4rum dtometlr in 
thlckngs! Jr1 
length 

moterigl 
manholes 
feed inlet in in 

material !toorn outlet die in 
refractory dernlster oh. in 
O n c h o t &  

~ flange 

~ '  Go'. outlet diometw in 

17. ! ~ material 
g _._Monho|e diameter in 

19. material 

51. 

demister area aq ft 

Risers number 
~ i n m ~ t m r  

D o w l n c n m n r  E h u m k ~ f  

dicm~t*r 

Jrs 

| n  ,,,, 

NOTES: DesigneJ occording to ASME Boiler and Prellure Vessel Code Section 
, .  , 

* 

Cm'rolltm allowance: 

Appvd. for ~;ds Appvd. re, Purchase 
DATE I~Y pATE I BY REV, 

i DATE 

0 
I 

I ! 
i " l l l ' ~ t g ~  

___I 
1 I 

r 

P 



" I  

2 
3. 
4. 
5, 
6. 
7. 

t 9 .  

i i | ,  " 

CUSTOMER 
ADDRESS 

1 4 2  
P R O C E S S  B O I L E R  

D A T A  SHE ET 

.A .~:s ~ ~. .o (LPo/t  AT~.ot,,/ 
I M I . ~ I & N A P O L I ~  .~ I N C ) I A ~ . ! A  

PLA~T Lnr~k ' r~n~ 
SERV~CI~ Qr  UNiT I ~ T t 4 t ,  N~'tOt'~. ' E F F L U I ~ M ' : I  C O " ~ L F . , ~  '-=- - ' 1 ' "  

GAS SIDE 

Go, Ilew Ib/hr . . . .  
Design pressure plllg 
Operating pr.©~ bl l , in let  psig 

Pressure dra~: psi 

,7~. 're.,i~,ot 6a i l . ,  c , , t~t  

114. Temperature drop 

tIS. ""S~eci~,c'gea, (or..) 

TemF, at boiler inlet F 

F 
Btu./Ib/F 

T ~ ' .  7.. "Heal  given ul  UBlu/hr  

DATE 7 -  t _" - '~ ,b  

PAGE 

I ~ ' ~ . I A  : E -  I -  ~. 
- o ~  ,,,,,., .__j.L ...--...._....... 

17. EIhclency % 
18, Fouling fmctor h~,sq ft.F,/Btu ,,, , , 
19. 

" .  i , , , , , , . .  , 

26. 

27. 

E 
29. Z 

z 
_ _  <~ 
31. " f-  

LU 
34. . . t  

36. 
37. 
18. 

39. 

I0. 

, - r - .  ' . r l  

Tubesheet thicl, ness in 

motmiol 

refractory 

fsrrules 

(~honnel thickness in 

2 . ~ o  

/ .~2 .  . . . .  
~ 5 6  

/-I 
1 9 ' . 5  

5 1 Z  

':) 8 3  
• ,9, Z.E., I 
~7 ~ 

I 0 o  
• 0 o l  

material 

#olfactory 

anchors 
Gas inlet diQmater in 

material 

Manhole diameter in 
material 

Tubesheet thickness in 
mmeriol 

Chonnel th ickness in 

U 

- -  U.l 
17. . J  
_ _  --~ 
~9_:__ 13 
50_.:_. 
51. 

NOTES: 

~ Y d "  to~ Bids 

DATE BY 

Sl',l,: ~, ~ ~,IDE . . . . . . . . . . . . . . . . . . . . . . . . .  
t. ,.t:'. ~ ,t" 

_ ~ . ~ , , , ~ , ~ 2 , . ~ , d  . . . . . . .  . JL~ , , . . J  ! ... ~__.-:_- ....... I ....... 
D l i i g r  peeisure ...~.ilil. ..j ~T I":.l,t.') ! 

Op.,~n~ Pr"s°zL . . . . .  .~ '  ~._...] . . . . .  "~,_-~..;L ....... ] 
Blaw-dawr, wate l  ,w; .J . L. I 

Solo,a,,o,-. temp. . . . . .  F I . . . . .  ~._.-':~! . . . . . .  ! 
Feed w,a~ er .t.e.m. ~ • 

| 
. . . . . . .  F ......... • ...... t ..:_,".:i'..!. ! . . . . . . . .  

Heal abs,/IE of stream Btu.;Ib i, - -  

St,-am quolit ' ,  ~ cr PPI~' • I --" :.'J:"' - I 

Heat .bsa ,~" '  . . . . . .  ~ ; ; ; . ' . ~ ' ;  ! , -~_.:: i- .~7..U::--L. L : - :  
LI,~TD F ' ~ I 
Fau.ng ~oc:~,_ h, ,~_~,:..FZB,.u.~ . . . .  _O..~'..'!. . . . .  j . . . . . . . . . . . . . . . . . . . . . .  
Heat t~.coeff. Btu/hr, sq It,F_ i _ -~ i ................ 

i ~ ' E C H A N I C A L  D A T A  
Hearing surf©ce Sq ft 

Tube number 

d i ~ ' e t e t  in 

,,rain thickness in 

~ o c l n g  in 

length 

material 

internal bypass d lan~t~ '  ill 
5hel| .d!ametor in 

th ickness in 

m o t m l o l  

hondholas 

Steam drum diameter in 

th ickness in 
length 

mqt~rigl 
manholes 

feed inlet in 

material steam outlet dla in 

refractory dam;star th. in 
anchors 
f lange 

demister ,,tea sq ft 

Gas outlet dlometer |n Risers number 

dinm"gar In 
Dawncommr S ~,,mhor 

diameter ;n 

I I I  

material 
Mc~hole diameter in 

mater ia l  . 

Designed accc*dlng to AS~E Bai ler  and P~essure Vessel Code Section 
Cor ros ; c~  o l low~mce:  

Appvd. for Purchase 
REV. 0 DATE By  . 

j . . . . . . . . . . . . .  

J ,,, 

I 

DATE 

I 

I '  
7 -  1~'-&~. 

I -  l '-1' [ T 

a,am14, 
p p 
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PRITCHAR9 CORPORATION 

HEAT EXCHANGER DATA 

SHELL AND TUBE 

I C ~ R  : ~ A ~ s  I c 0 £.. P 
Nu. OF UNITS I I I , , J j~_ IANAPOLIS ,~ I r , , l O l i ~ A  . . . . . . . . . . . . . . .  , 

~ O - C A T I O N  CONH. IN 
4 ~ I C E  OF UNIT lIAR =r l . . i~. .  ~_.~,~[~ F :~C* ' ~ k , ' ~ L ~ r ~  STACKED 
I ~ I~ IZE TYPE * DESIGN SAME AS NORMAL UNLESS SPECIFIE.~D 

SURFACE PER UNIT SHELLS PER UNIT 
PERFORMANCE OF ONE UNIT 

- - - - - - - - T  

JOB NO. ~ -  ~ ~ 2.. ..... 
TECH. CNTR, 3 ~ I,~,,. 
PROJECT ENGR. 
REO. NO. 
P A G E ~  O F ~  DATE -~. , I  ~ .  F.'~ . 

~AG NO. E - 14 

SURFACE PER SHELL 

FLUID CIRCULATED 
TOTAL FLUID ENTERING 

VAPOR 

LIQUID LBS/HR. 

-- SHELL SIDE 
NORMAL I DESIGN * 

I- I X l  ~ 0  C~ ,~t'>...,. O M  .- A . 

m 

m 

1 

" - - "  * F  

ST E A..._..~M L B S/H R_..__._.:._ 

NON-CONDENSABLES LBS~R. - - - r - -  

~ HD. LBS/HR. " "  

17 STEAM CONDENSED 
18 DENSITY -LIQUID 
19 VISCOSITY -LIQUID 
20 MOLE WT.- VAPOR IN/OU' 

- 

~ I T Y  PSIG ' 
I 25 [OPERATING PRESSURE ~ I ~ 

TUBE SIDE 
NORMAL 

~ - . . , .  , . ~ :  _ _  

3 ~--C---  3~ 6 

DENSITY- LIQUID ~ - -  
VISCOSITY " LIQUID CP ~ ~ *F OF 
MOLE WT. - VAPOR IN/OUT / ~.'7 • "~ ~ - 6 "  ~ / ,~. ~ • "-I" 

- -  *F Li "F 
BTU/LBPi - -  e 

j 

!BER OF PASSES PER SHELL 
IFT/SEC .OCITY 

PRESSURE DROP Al low/ ta lc  J PSi 

FOULIHG FACTOR t 
~ ' A T  EXCHANGED BTU~R~ 
TRANSFER RATE • SERVICE 

[ ~5, & ~ 6 ,  WTD) 

- CLEAN 

_ J  

DESIGN PRESSURE 

"~IST PRESSURE 
DESIGN TEMPERATURE 
T**a©c ." ~" NO. 

CONSTRUCTION 
"2-_, O PSIG ~--- :-- ~)  PSIG 

PSIG 
O OF 

O.D. BWG. 

~ n.O. O.D. 

SHELL COVER 
CHAHHEL CHAH COVER 

TUBE SHEETS - STATIONARY FLOATING 

BAFFLES • CROSS TYPE 

BAFFLE - LONG TYPE 

TUBE SUPPORTS 

PSIG 
" - ' ~ " - - ~  O "F 

LENGTH PITCH 
SKETCH (BUNDLE/NOZZLE ORIENTATION) 

GASKETS 
~ N E C T I O N S  - SHELL - IN OUT ASA RATING 
i CHANNEL - IN OUT ASA RATING 

CORROSION ALLOWANCE -SHELL SIDE TUBE SIDE TEST RINGS 
C:ODE REQUIREMENTS TEMA CLASS 
WEIGHTS- E~ CH SNELL BUNDLE FULL OF wATER 
NOTE: IHDICAIE AFIER EACH PART WHETHER STRESS RELIEVED ($.R.)AND wHETHER RADIOGRAPHED(X-R) 

REMARKS - STACKED EXCHANGERS TO BE FURHISHED COMPLETE WITH BOLTS AND GASKETS 

-~;HOP ASSEMBLED AHD HYDRO TESTED IN A STACKED SETTING. 

r - - ~ ~  Appvd,DATEl~r 

Z J ~  

I 1 '  ¢ r . l , ~  t " w T !  



¢ ' j  

I ' ,  

$ 

4 

C U S T O ~ r n  
ADDRESS 

PLANT LOCA TIO~4 
SERVICE OF UNIT . 

T H E  

1 4 4  

P R I T C H A R D  C O R P O R A T I O N  
HEAT EXCHANGER DATA 

SHELL AND TUBE 

JOB NO. 2 ~-q 2 _  
TECH, CNTR, ...T ~, ~-~ 
PROJECT ENGR . . . .  
RE Q. NO. 
P A O E ~ O F ~ D A , T ¢ ,  " 1 -  I '1 - ; . ' , )  

i ~^-~:~ I . E , , ~ > ~ P  "rAO Hu. ,- - z ~  , 

= J.r,,SD,.',,q~,C'oL~ c-, I ~ r ) l ~ , ~ A  Nu.O.,r.,u.x,'Ts_ ~ _ . . . , .~ ._ . , . .  
-- ---- " ' .... CONN. IN 

$ I . ( "F_ 'q : "~ . " IA I ' , JAT06-  ~ F F L U L ~ ' N ' T  ." OC',_.'.. I .  ~ "  12- STACKED . . . .  
S SIZE TYPE • DESIGN SAME AS NORMAL UNLESS SPECIFIED 

6 SURFACE PER UNIT SHELLS PER UN!T SURFACE PER SHE, L,L 
7 PERFORMANCE OF ONE UNIT 

I E __ , ~. 

9 

" ~  FLUID CII~'CuL'kTFD 
ILBS/HR. 

- 

: :  ..~ ....... ,. ,~,,.~ . . . . . . . . . . . . . . . . . . . . .  ~ s , ~ R .  
. ! .L ....... 2o~_:.c.'£,~.!':'..!'..t::J t f&.D'_ . . . . . . .  ..~-# ~ ~ R. 
!6 i FLU~D V,at"O:~!2 t " :  l.,';'O C.'.)Fib g.~$,q"lR. 

";7..- .  T--C;,',.--74,i :" F;;?C; ................... ~ BS,N, 
" ; i -  T b ' f ~ ,  ( , ; 'TL ' ,~  ~ ~ ~ k ' B / F T  ~ 

" -  I 

'~ ._i22.s.:£"::i! '.t.:..k."'£: : - ,  ] c~ 

" h  "~i s,~ t'c"Ti:'":i",-(. ; / T .  [.--d,;N':. . . . . . . . .  ] B  :,-i:L ~ ,-F 
. .  ~ . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  ,} 

~'~, ! LATENT t",'. ~ ;: :" • 'CA, F ."~S ~'( U 'kl~ 

2 3  iTE UpE~'* ' ' 'UR'c IN .'C,,AT ,. *F 
. . . . . . . . . . . . . . . .  . . . . . . .  

! '~- ; CON~UC' I ' IV lT ' I  . . . . . . . . . . . .  ._._.J V a P ' / L i q  

:~ s o p E ~ ± j_,.~..-..C~.~.Lb2_~_!_. ~ PSm 
26 ' N U t t i E R  ,'.,iF PA~,~t.~ FER SHELL 

. . . . . . . . . . . . . .  

27 :Vz, 'LOCItV , T/SEC 

, ?lq i P R E ' . % t : ~ [  DROP Al:.~.v .o1¢ i PSI 
1 

29 ' FOULI~C, .':ACTOI~ 
IBTU/HR. : ~ E A T  ExCH,~H~EO 

SHELL SIDE 

HORMkL " 1 D E M G N '  

. ~ •  

. . . . .  I 
I 

, t 

, = "'7 ~.~ : - .  --i "'I I 

TUBE SIDE 

J DESIGN • NORMAL 

"[?.. '3, b o o _ _  1 -f' O : g  .... " Z O ?  

c- :), '~ 

. . . . . . . . .  _-'" ____~___ .  • . 

@ "F i . . . . . .  _ ................................ 

( 

t ~ / ~., • -., , . 
' . . . . . . . . .  "; F " ' • F ! !. ' .  ._.e_.. . . . . . . . . . . . . . . . . . . . . .  

i 

I I . . . . . . .  

( f  , , ..-4 

(CORRECTED) / (WTD)  / 

i ' . .  

s ; _.t___~..-." i 

2 t 

"~ "' ' I ~' ./.' M.T.D.  

CLEAN 3| 1RANSFER RATE . SERV!CE 
3"2 CONST RUC'f ION ~,') 

.33._. DESIGN PRESSURE ~..,-I C) P$1G ~ .  
r -  

• ~,~.~ I TEST PRESSUE'E PSIG 

I 3S DESIGN TEMPERATURE ~ ~ ~ "F 

~ .~_ ;  SHELL [-.,. 

-7 ..~ P$1G 

PSIG 

~ 2 - - O  "F 

NO. D.D. BwG. LENGTH PITCH 

I ,D. O.D. SKETCH ( B U N D L E / N O z z L E  ORIENTATION 

L . . ~  .~___E.E L_L_COV e R 

40 I TUEE S H E E T S - S T A T I O N A R Y  

CHAN COVER 

FLOATING 

TYPE 

TYPE 
L4_I !BAFFLES-C~OS5 

4.4 C.,',S[ E T.r 

4.~ ' CONNEC TiO,x '  - SHELL • IN 
O~IT ASk RATING 

d.6__~1 C e 4 , k ~ E L  - IN OUT ASA RATING 

.:4'7_~ C O~OS~...C~_..~ LLOw' ,NCE • SI'-!ELL SIDE TUBE SIDE TEST RINGS 

!CODE RE~UI~E~ENI "S  
TEMA CLASS 

.,L9 ! .EL~._xs :.E? " c:~.~..E,.:E eUN~LE rULe o r  ,ATER 
" ~K)--~N~TE, tND, CATE A F ' I E R  EACH PAR'I  w I tE IMER $1RESS REL IEVED (SR. I  AND WHETHER RADtO~RAPHE(~ Ix .R)  

..... -~ RE,~.PKS - STACr 'E [  ~ EXCHANC,~R$ TO BE FURNISHED CO~4PLETE WITH EOL'I'S AND G~.SKETS 

i SHOP A£.r . .Et~LED AND H'~ DRO TESTED IN A STACKED SETTING. 

I L "  \ t~. . . rL/ : '~,  x.~. < I : , ' . < i ( - , ~  . . . . .  _ _ - - "  . . v j  

" - : - - -  i ~.v ~ - ' - , . , , "~ ; ' -  T- : , , , , ,  I REv" ; :-~' 
O - ; E  . ,,. . . . . . . . .  , ,.,- w I 

" i . . . . .  ~ . . . . . . . . .  "~ ,  . . . . .  ~ ........................ 
DATE I L  7JT . ' ) t  '"  . , a - ,  

. ~  'L '~" | 

. . . . . . . . . . . . .  . . . . . . .  i . . . . . . . . .  - - '  . . . . . . . . .  

SoB N O . . .  2 3 9 2  
TEC~L C N T R .  ~I ~E ' ,  
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PROCESS BOILER 
DATA SHEET JOB NO, 

DATE 

PAGE 

"7- l 

I0. 

s A s c - ,  c. rp 
I I ' , . ' ' , ~ r ,  IF .POLI - '  ". ; 

PLANT ! ~eATet~M 
SERV,CE O c UNiT L4ETI~I P~N+kTO~ £-;F F" LU E'I~, T 

r'r r . : 
N~. n r  iIN! T 

"1~: 

E - I &  

GAS S'DE 

"-] =1:1 ;[e] :~?i-1 ~ [M; 

I .  CUSTOMER 
2 ADDRESS 
3. 
4 .  

5 .  

6 .  

7. Ooi fins Ib/t~r 
8. Design prel sure pstg 
9. Operating pr.ot bh.lnlet pstg 

1o. 0perann~ ~,.o, b~, :o; ; i ; ,  ps~g 

11. pressure ,dror . ps i  

12. Temp, at boiler inlet F 

13, 7amp:el boiler cutlet F ' 
, , , ,, 

14. Temperature tirol F 
15, 5pecihc heat love-) Btu/Ib/F 
16. Heal'given Ul MB lu/hr 

17. Efl,ciency 
In. Fouling factor h~,sq h.F/Btu 
19. 
2C. 
21. 

22. 

23. 

25. 

Z'/, forrul e~ 

28.-- =-J {!hannel thickness in 
UJ 

~9. Z material 
30"7" ' 7  refractory 

31, "r- anchors 
~ )  Gas inlet diameter ' in 

_ _  I.Ll material 
3,4, - J  Manhole diameter in 
]S Z material 

36.__:__ 
37. 
38. 

39. Tubesheet thickness in 
mater ia l  

Tubesheet thicl, ness in • , , , .  , ,  

mater ie l  
,, , ,  , ,  

rofroctory 

I ~Ct lOIo 
Z~r~ 
~,~ 6 
I .0 

~ S ~ 7  

• 0 0 1  

M E C H A N I C A L  

Sweom oensrot*d 
'Deslpn pres su re  ps lg  

Operating p r e s l u r e  p l l g  

STEAM 51DE 

Blow.down wmer % 

Circulation ratio 

Saturation ten~p F .... 
Fo*dwater temp. F I D J  

Heat abs/Ib a( stream Btu/Ib 
S,h'omquolit', ~;crPPM , ~ <.:.;O;- . . . .  
Heat  absorbed  MBtu/h,  

LMTD F 
Fouling factor hr sq ft, F/Btu 

..p.. 

Heat tr.coeff. Btu/hr,sq It, F 31" 

DA, T A ~" 
H . o , ; , ~  sur loc* 

Tube number 

dim-atw 

,rein thickness 

spacing 

Ionl~th 
material 

~nternal bypass diameter 
Shell diameter 

thickness 
motmlal 
handhales 

S~eam drum diameter 
thicknest. 

sq  ft ,.- 

in 

in 

in 

in 
in 
in 

c . - S  

in 

fn 
length 

mater;9~ 
manholes 

C~annel thickness in food inlet in ..... 

material steam outlo,* die in 

refractory demistor th. in 

u 

- -  L U  

iT. - J  E g  
19_._..._ - O 

51. 

HOT ES: 

a n c h o r s  

flong'e 

Appvd. for Bids 

DATE BY 

Gas outlet diameter in 

d e m i s t e r  a r e a  ~ f t  

material 
b~anholQ dlomater  In 

material 

t 
Designed occordin g to ASME Boiler and Pressure Vessel Code See/ion 
Corrosicm allowance: 

Appvd. for Purchase ] 
DATE BY REV. O ] 

DATE ~1,¢1~0 j N I ~  

Risers nvm~?r 
~ | n m a t i r  | h  

D g w n e o m e r  s n , , m k , - ,  

J l a e r ~ t a r  i n  

- T  

P 2 3 9 2  JOB NO. 
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JOB NO. Z *" "1 ~- 

P R T T C H A R D  C O R P O R A T ]  0 N  TECH. CNTR, .'), A ' t  % 
HEAT EXCHANGER DATA PROJECT ENGR, 

RE Q, NO, 
SHELL AND TUBE P A G E ~ O F ~  DATE " l "  f/~ - ' t  ~ 

~ I C U S T O ~ r ~ - - -  _.~ ~, S:~ C_9 f .1  '~ 
2 . .  ADDRESS .... t f ~ l ( ' ~ ! i \ ~ ' h  ~L.I S IPkl'- I / ' X I ~ A  

TA~ NO. E - Z 4 
N0. o~pN~T s 
CONN, IN ,3. PLANT LOCATION 

' 4  ~E RVICE "OF UNIT F ~  E I') C - A  ¢ - I I r- t , 'T  E/L. STACKED 

S SIZE TYPE * DESIGN SAME AS NORaAL UNLESS SPECIF IED 

6 SURFACE PER UNIT SHELLS PER UNIT SURFACE PER SMELL 

7 PERFORMANCE OF ONE UNIT 

, ) 

- , I  - -  I 
. L ~  _F_L U I.D.C U~__C. _U L ATEO . . . . .  

,.,.; 7~'+ 12 L . VAPOR LBS4HR. ' " ~- ' ' 

; ', I. !QLIID LBS/HR. "" 

.: ~,. ~'.m,: c~ ~.: :..~<, ~. ~. E 5 ~.L-~._~- .............. "-." ............ 
16 5. F:!;, ::' y *  p,.':;,~l: ~':: =p COND. LBS,q'lR. 

SHELL SIDE 
.OR"AL I DES,G"" 

I I ~ , ) ;  . ~ C / ~ , , [ , ' ) ~  ~.~A'~. 

; '17 :xl E,~,l~ CL:H," E HSED L~S./ItR. 
UL.._r.,.!!,~ :,, ~ ~ . L,%! L, .............. .~"~';T{T-- 

~ ,. ~!,.~..C, SLLL: J ~±,~ ..................... c_~ .... - . . . . . .  "~ 
0 ~", E *T • v~PO~ N O U I  ~.'.L'- . I :..::' ...' 

:I.; .j,~'{:~.IFI_ :-!:':;T • .IO'.JID.~ U/LB~=F ~ "P 

2~' L A T E N T  ~ ' [ A ' I  • ~ A P O R $  I B T U " i . B  t 

~_2~ 'TrUPER*IU~E I~ ,'OUT ) °F ................. 
" ~ ' - - - ' - "  . . . . . . . . . . . . . . . . . . .  -t ...... - 

TUBE SIDE 

N;R~AL I OES,GN' 

l ~ g = ~ 4  0 20 l t - O  " " " ~ i ; ~ .  

u t i t : :  
I 

i,= -- 

• . . . . . .  
..~' "; " L."I " " ""' . . . . .  -'" L. _...'~,_'-_ . . . . . . . . . . .  

I ~  / 
(,, . . . . . . . . . . .  i"" 

"-/ 6 "-'~ 

,J 

PSi ~_. ~ - '= . . . .  ""  I I -  (:~ ,-, ~ I. . 

BTU/HR. I~-~'.g"*; . . . .  -'~ I t- ' l  -- '~., : '~" 3 .  . I~.T.D.(CORRECTEDI/IWTD'IL. - .  

CLEAN 

! 24 : CUNDULL'IlVi'." Y I Vop/Liq 
k . . . . . - / .  . . . . . . . . . . . . . . . . . . . . . . . . . .  ! . . . .  

L2 s L o,.~ ? _,, T :._! E,)£ .. !u _~j . . . . . .  i j_ zs_a£_ _ 
i..26 L_NLI~BER OF PASS-rS PER SHELL. i 
~.27 . VELOCITY FT/SEC 

2g_._:!PRESSURE DROP Al low/Cole 1 

29~.oH::.'%Lt*_CTO~ 
30 IHEAT EXCHANGED 

. 3 ~ T R A N S F E R  RATE • SERVICE 

f-- 
l- {' ' '-- ............... 

' ! 

_._.-L---- 
CONSTRUCTION !' i 

33 !DESIGN PRESSURE 

-3-~T TE ST PRESSURE 
35 I DESIGN TE.~PERATURE 

36 j TUBES C_....~ 

4 - / 0  
J 

NO. O.D. BWG. 

PSIG 

PSIG 
"F 

LENGTH 

,.~ C, PSIG 
PSIG 

4 1 0  " r  
PITCH 

37 i SHELL ( - ~  I.D. O.Do 
COVER 

NNEL 
, i  

CHAN COVER 

FLOATING 40 [TUBE SHEETS-STATIONARY 

42....j BAFFLE - LONG TYPE 

~TUBE SUPPORTS 

44 IGASKETS 
45 : CONNECTIONS - SHELL - IN OUT AS-- RATING 

SKE! CH (BUNDLE/NOZZLE ORIF.NTATION~ 

46.•1 CHANNEL - IN OUT A~A ~ATING 

4_!_[ CORROSION ALL0*A~CE • SHELL S!DE '/re, '~ TUBE SIDE ~ TEST RINGS 

48 

150 

CODE REOUIP, EMENT 5 TE~A CLASS 

WEIGHTS • E~CH SHELL BUNDLE FULL OF WATER 

NOTE: IN,")fCATE AFTER EACH PART WHE'THER STRESS RELIEVED(S,R )AND WHET~[~ ,~DIOGRAPHED (X-Ri - .  

REMARKS. STACKED EXCHANGERS TO BE FURNISHED COMPLETE WITH BOLTS AND &ASKf: f$ 
SHOP ASSE~.SLED AND HYDRO TESTED IN A STACKED SETTIF;G. 

I k ( j  
' ""5-:.":: ~_'2...B_' ~I_L_ A ~,p,d. Io, 

. . . . . . . . . . . . . . . .  . . _  ~ - " . . . . . . . . . . . . . .  i . . . . . . . . . . . . . .  } . . . . . . . . . . . .  . - , -  . . . . . .  

1 I ' i t i  OATE . ! .!. 
I I  

2 3 9 2  
I NO. _ 

T|CH.  OJTR. • 



P i P 

i 
THE 

! IADDRESS. I_~H.) t ~ !,' A ~ L s  .~. 
, pLANT L.CATION 
, lee.vice OF UNIT ( S , ~ i i  ~ , ' , ~  
; SIZE 

147 
PR ITCHARD C O R P O R A T | 0 N  

HEAT EXCHANGER DA'lrA 

fJtELL AND TUBE 

SOB NO. ~ ~, 9 2, 
TECH, CNTR~ C r-~ I~  
PROJECT ENGR. 
REQ. N O ,  
PAGE_.  O F ~  DATE~ "7!  17 I~' '~ 

- . ; . . . ; . .  

.o. OFUNITS i ~4!,)at~ r,, A . . . . . .  
CONN, IN ,, ,,. 

~ ~.CI.-~ ~ r,,.| ~ ~--1",,,... STACK EO 
* DESIGN $-~-.E AS NOp.u'~L UNLESS SPECIFIED 

TYPE .... 
SHELLS PER UNIT $1_IRFAC,[ PER SHELL 

P[RFORIAANCE OF C)~AE UNIT 

I SHELL SIDE 

~RFACE PERU HIT 

I 
p 

FLUIOC,~CULI~ED 
TOT*C FLU,O E.TERI.G 

| VAPOR .BS/HR. 

NORmaL ° 

I ~ ' ~  O c ' ~  
i ~  . ~ . 7 ~  

I DESIGN" 

I 
I 

- I - 

TUBE SIDE 
NORMAL '1 DESIGN " 

LIOU'ib- .US/,n. 
4 STEAM . . . . . . . . .  .BS/14R. 

t.ICM,,I,C ON D E NSA fl L ES .BS/HR. 

STEAM COP;tENSED . . ~ B S / H R .  
II DENSl'l'Y .-- L IQUIO --'-- "'B/FT3 
9 , VISCOSITY, LIQbID CP 

i ~  BOLE w~. .  vAPOR IH/OUT l s 
: I SPECIFIC HEAT .' t, IQUID-~ ~ - TLVLB/~ 

6TU'LB 

i.23 TEMPERATURE IN /OU1 t 
~4 CONDUC~FI ~;ITY Va~/*L.Iq 

rS OPe R A TIN~''P-I~/E SSU R E / PSIG 

e'~ VELOCITY IFT/$EC 
PB PRESSURE DROP Allow/Carnie PSi 

. . . . .  BTU/HR. 
f9 FOULING FACTOR 

)G HEAT EXCHANGED 

11 TRANSFER RATE . SERVICE 

I, TU/LB,~F 

I-' l~ 

~ -  I~ ~ "r 
~ "  ,,(I ~ "F 

0 ~ OF 

I-TI 

I 
2_ 

FLOATING 

16,0~,0.~o I I~ 6~,0c'.~ 

.... (~ - -  "F 
. . . .  p - - .  "F 

p : - -  "F 

,- I ~-.~ • " - '  ~. ; =-. :~. 

, ' 7 - - )  i - i  -:, 

I~.T.D. (CORRECTED)/(WTD) / 

:LEAN 

CO 
rJ 

|3 DESIGN PRESSURE 2- "~ 

TEST PRESSURE 
|!  DESIGN TE.MPERATURE .... 

TUBES ~.T,, ~ NO. D.D. 

3~ SHELL ~ . ~  I.D. O.D. 

3~ SHELL COVER 
3~ CHANNEL:__~, CHAN COVER 

CONSTRUCTION (t) 

BwG. 

ASA RATING 

~ VSIG 
PSIG 

41 TUBE SHEETS - STATIONARY 
a' BAFFLES - CROSS TYPE 

41 BAFFLE * LONG TYPE 

4' TUBE SUPPORTS 

4. GASKETS 
4 I COHNECTIONS - SHELL ,, IN OUT 
• CHANNEL • IN OUT 

d C O R R O S I O N  A L L O W A N C E . . -  S H E L L  S I D E  T U B E  S I D E  

4 COD[ REOUI~EMr'NTS 

I ~ 2_~ PSIG 
PSIG 

~0 - r  *F 
LENGTH PI 1 CH 

SKETCH (BUNDL E/NOZZLE ORIENTA'i'ION) 

ASA RATING 

TEST RINGS 

TEMA CLASS 

FULL OF wATER 
4 WEIGHTS - E~CH SHELL BUNDLE 
5 I NOTE: INOICAT~ AFIER EACH PART WHETHER STRESS RELtEVED.(.S.R.....))A. HDWHETHER RADIOGRAPHED{X'R) 

REMARKS STACKED EXCHANGERS TO BE FURNISHED COUPLETE wITH BOLTS AND GASKETS 

~ f - i H o P  ASSEMBLED AND HYDRO I r~$TED IN A STACKED SETTING. 

! ~ m . - -  , 

; ; ~ ; t o, S ' : t  ' 
i_  I I I _  / ! I 

t , .,-~ , 

JOB . o .  z J ~ , c  .. . . .  
T ~ .  C~TR . . . .  
PROJECT ENGR., 
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AIR-COOLED HEAT EXCHANGER DATA SHEET 

Cu.:;~-.;~ 
Plan! Locollen 
Service 
Size • Type 

~dtomufectutoe! 

I M + 3 1 + , , f ~ , p ~ - i  ~, IN'..tPhJP~ I 

• ") :~q 2. 
JOD NO. ~ "  , ...... 
TECH. C~TR. ~ t~ t.'~ 
PROJECT ENGR, , . . . . . .  
t~c~. ~ . . . . . . . .  
PAGE ._._..DF . . ._ . .pA,  TE "?, ~ ~'~. 

T ,  I No. ~. - 2 .  ~, 
He. Rock. I . 
Pu!ch. Ord. He. 

Surlece per Unit- Finned Tube 

Induced/Forced Dreh No. of Bays 

$4 Ft; Bore Tube 

,,i 
Sq Ft 

Ham E.~ckon0e, d A-O I 6 & -") I "@~" "~ 
Ttenmfor Rote - Finned Tube 

BtulHr IMTD (Ell.) OF, 

; Bare Tube, Service Cloa~ BIu/.H ,, 5q F! OF 

t PERFORMANCE DATA 

11) 

I I  
12 
13 
14 
15 
14 
17 

18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
2~ 
29 
3O 
31 
32 
33 
34 
3S 

37 

28 
39 
40 
41 
d2 
43 
44 
45 
46 

Fluid CI,culoted ~-.~/t~ ~..O f..~k 1 ~.>0 N 

IN 
To,,pe,atura OF ~ O ~) 

Liquid Lb/Hr 

Noncond Lb/Hr, MW 
S;~-= Lb/Hr 
Water Lb/Nr - 

Viscosity (Liq/Vol~) Cp 

Air Quantity 
Air Quantity/Fen 
Steele Peezzum 

Face Velocity FPM (Std) 

Demign Proslure 
TUBE BUNDLE 
Size 

No./Bey 

I No. Tul~, Rowe 

PSl J 

Arrangement- 
Bundles In Parallel In Series 

TUBE SIDE 

L 
i MISCELLANEOUS 
St ruc tu re  Mounoing-Piperock/Gtode 

.~ T ~. ~.A/v~ 

.I)-~ 'o 

Lb/Hr 
OUT 

~ l  ",--. 

AI 'R SIDE "~ 
eLba, )  (SCFM) 

ACFM i 
In. Water 

Gravity, LIq. °API/SG P 6~°F 

Pour Pain! OF 
Bubble Point °F ] Dew Point OF 
Speci f ic  Heat B t u / L b ° F  t o F I 

La tent  Heel B t u / L b  • ©F ; 

Cend. (Liq/Vap) Btu Ft/Hr Sq Ft°F • eF 
Outlet Pressure f ;~."~ ,"~'~/PSIA 
Allowable Ptoasu,e Drop ~ PSI 

Colo. Presmu,o Drop PSI.. 

Foulln I Resistent% Inside " ~)"*) | 

Moss Velocity Lb/Hr Sq Ft Minimum Ambient 
D E S I G N - M A T E R I  ALS-COHSTRUCTION y 

Tea t  Pressure 

HEADER 
Type 
Material ~..~ 
Pesseo-No. Anen1|e ~e~te 

A t t i c ; d -  | 2 - 0  O FI  

T|,mporotueo In . , O OF 
Temperature Out X eF 

e F 

Plup..Datign 
Boys In Parallel In Series Materiel 

Bundle Frame J Geskot Materiel 
C4)ttoslon Allowance 

Surface Preporotlon 

;lee Inlet Nozzle 

Size Outlet Nozzle 

Louvers Auto/ Manuel Rating & Feels0 

Code - ASME Vllr  Stamp-Yes/No ,~,~r., APt 661 OSHA 

PSi 

In. 

In. 
In. 

Design Temperature 
TUDE i 
Mater ie l  

e F" 

ASTM seamless/welded 
OD In.JM;n. ThicLnes, In+. 
No./Bundlo e 1 Length Ft 
Pitch In. 

FIN 
!Type 

In. JS~ck ThicknoJ0 In. 
IMalotiol 

OD 
Ho./In. 

FAN 
Mfr. • Model 

Ho./Bay J BHP/Fen 
: O~ometero Ft IRPM 
IRe. Blades JPltch Adj. Auto. 
Blade Moteriol Anglo 

MECHAHICAL  EQUIPMEHT 

)RIVER 
Type 
Ne./Bey IHP/Driver 
RPM 
Enclosure 
VoltlPhozolCyclo 

Hub Motot io l  T ip  Vel .  Mfr.  

SPEED REDUCER 
Type 
No./Bey 

A~MA HP Ret;ng 
Ratio 
Mh. 

/ !  

d7 Centre! Action on Air Failure-Fen Pitch Min./Mea.; Louvers Open/Closed 

4 NOTES:* Give tube count of each pass wkon i,ogu|or. 

49 
SO 

51 
52 
53 
54 
SS 
56 

Drive A,'r 
Plenum 

Weight -  Bundle Weight .  Shipping 
I plot ~eo ~ -  I 

! I ! J I 1 

ql, ~ F'~I P'b4 qPl~ 

2 3 9 2  
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PROCESS BOILER 
DATA SHEET JOB NO. 

DATE 
PAGE 

CUSTOUER ~ A ~ I  C.O R. P I TE IL~ : E - Z."/ 
2. ADDRI~SS .... I N t ~ I A ~ P O L I $  '~ I N p l A ~ A "  Nn. nr . . , ~  I 
3, PLANT I (~"ATIf~N 
4, 

5. 
6, 
7. 
II, 
9. 

10. 

I I .  
12. 
13, 

LT-T 

SERVICE O r UNIT ~ . .0  L-I"~ ~.(~C'ICL L-" C O.'L3 l..E.-l~. ~ ~_ 
PERFOR~ANZE 

C A~';OE 
SWlem nenerated 
Desi@n p, essu,e 
Opeeming praslu~e 

Blow-down water 

C. ir_c..Io_tio, ,otio 

Satu, a l lan f em,~'. 
Feedwoter  teml~. 

Heat obs/Ib of stream 
5t~- on, qual l t ' ,  

Heal absorbed 

STEAM SlD~ 
~/~, ~ I 4-"- 
psis "T~, 
~slo . ~ 0  

2. 
-k- 

F 2. .98  
F I 0 " ~  

~; c~ PPM 
MB~u 'hr 

, M  

Go, f ie .  i l , ,~, ~ ;3 19 2.. 

Operal~n~ pr.at bl~.*nlet pslg 2..=" 
Ope,u lmf  phut b i t .ou t le t  psig 2 .  2 -~)  
Pressure drof. psi 

Tem¢, ol bailer mlet F "700 

T,~.o,.. ~o',i,;. =u, et r .~ ~ 0 
Tempe,arure dro~ F ~ ,"~'0 
Spccihc heal lav~..) Btu/Ib 'F J 

H,o, r - n  u, ~B ~ ,  .._'q 6 2- fo _ 
~7. I E,,,~,~. _ ..... ~" I 0 0  ........ 

~c_~:~..!,~; ,,c,°;-~;,,~ ,, ~ -~,~ • o~. ~ _ _  
~. I 

~.. I I ...... 
m. ; I 

,._k ~...r.D ................ r 
. F.o~.lm~_.f_o.c.t.o, I* sq It, F./B~u 

Heat ~.coeH.  Btu /~r ,sq  f t ,F 

,,,! 

0 . 0  

i . . . . . . . . .  

;23. I ,m_ : 

24. 7ubesheet th~cl, ness 

~ - ~ ' ~  mote,riol 

~':'__.~ I ,.f,oc,o,, 
i 

27, ferru I • s 
"J  ~'honnsl th*ct,,~oss LLJ ~ :  : . 

;)9. Z maler io l  

Z re f rac tory  

31. "1- anchors 

U Gas in let  dim'neter 

I I I  material 

Manhole diameter 
mater ia l  

~4. 

17. 
lb. 

iZ-- u 

LU 

49.._:.__ O 

$I. 

In 

in 

in 

Tubesheet th ickness in 
mater ia l  

Channel thickness in 
mmerlol 
refractory 
anchors 
fl ~mg'e 

Gas outlet dlometw in 

mater;el 
Manhole diameter in 

NOTES: 

material 

M E C H A N I C A L  DATA "~ 
Hso,ing surfcce 
Tube number 

sc I f t  

dio' , 'eter 

rain th ickness in 

~oc ln  R 
length 
material 

r'lnte~noi bv~oss diomete~ 

in 

: .~el l  diometer 

thickness 
moterlol 
handhole= 

Steam drum diometqr 
t ~ i c k n e s ~  

length 

mater l? l  

manholes 

in 
in 
in 

in 

in 

feqK| inlet in 
stem outlet dio in 
demister  th. in 

dem;slor or.ca sc~ f t  

.R; =or s number 

Dew.comer  I n . m ~ , f  

. J'l ; (~n~ t e l  _. in 

Designed occo*dlng to A ~ E  Bailer ar~ Pressure Veseel Code Section 
Coerosi~ allowance: 

l 

___x~. !~_Bi~s _~ A.~,~. ~,, Pu,chas, I I ! ..... l ........... T ............ ] .......... T I I 
O.TE ~.l~y DATE t REV" ~ 0 ~ ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  / .I , L ] .  . . . . .  , 

' i , DATe ---,,,, ! 

. . . . . . . .  t 1 . . . .  : J  I ~ I i " . ........................................................................................... 1 _  . . . . . . . .  L . . . . . . . . . . . .  i ~, , .. 

rRITC, H,M~ . • rR{X;;t:~,-'~ ru~ u~i~, ~w1,-cl 
°~ P P 
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THE 
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PR;[TCHAR~D CORPORATZON 
HEAT E~CHANGER DATA 

SHELL AND TUBE 

CUST~ER ,~' . ~ A S ~ ;  I cJo_P-.p 
ADDRESS. . I N L ~ I A N A  POL...t~' I I N D I A N A  
p~ANT LOCATION 
SERVICE oF UNIT ~ o ~ . l )  (~c'~Ct~ £_oo~_Ee~ 

JOB NO, 2_~L 
TECH, CNTR.. ._.T h,~ 
PROJECT ENGR. 
RE Q, NO. 
PAGE__ OF__ DATE i - / - -  ! { ~ ' ~  

TAGNO. " E ' - ~ %  
No. OF.U~TS - ~ . . .  ,., 

~- 2.  
CONN. IN 
STACKED 

SIZE TYPE 
* DESIGN SAME AS NORMAL UNLESS SPECIFIED 

SURFACE PER uNIT SHELLS PER UNIT SURFACE PER SHELL 

14 

15 
16 

19 
2O 
21 

23 
24 

25 

26 
27 

29 

31 
32 

133 

35 

36 

37 

I 

4O 
dl 

FLUID CIP'CULAT, ED f 
TOTAL FLUID ENTERING BS/HR, 

VAPOR .~B$/HR. 
LIQUID I LBS/HR' 

STEAM ~BS/I'IR. 

PERFORk~NCE OF ONE UNIT 

NORMS-"' I DESIGN • 

LATENT HEAT-VAPORS 

: NON.CONDENSABLE$ LBS/HR. 
!FLUID VAPORIZED OR COND. LBS/HR. 

STEAM CONDENSED LBS/HR. 
DENSITY • LIQUID B/FT3 ~.. 
VISCOSITY • LIQUID CP 
MOLE WT.. VAPOR IN/OUT 
SPECIFIC HEAT - LIQUIDS ITU/LB/*| .~ 

|TU.'LB 
"F 

Vap/I..iq 
TEMPERATURE IN /OUT 
CONDUC~I I VITY 
OPERATING PRESSURE PSIG 
NU/~.BER OF PASSES PER SHELL 

VELOCITY FT/SEC 
PSi 

BTU/HR. 

PRESSURE DROP Nlow/CoIc 
FOULING FACTOR 
HEAT EXCHANGED 
TRANSFER RATE - SERVICE 

DE St CAq PRESSURE 

~ ) O /  ('; 

: % , I ) . A ; O O O  I 3'~t56tO0~) 

CONSTRUCTION (~ } 

TUBE SIDE 

TEST PRESSURE 
DESIGHTEMPERATURE 
TUBES ~ S H0. O.P. BwO. 

SHELL C..S I.D. O.D. 

SHELL COVER 
CHANNEL CHAN COVER ..... 

TUBE SHEETS-STATIONARY FLOATING 

BAFFLES-CROSS TYPE _ 
BAFFLE .LONG TYPE 

TUBE MJPPORTS 

.O.MAL I DES,ON" i 

' i 
~ l ~ l Z .  ~ . ( ~ l  ,', 

- -  I - -  I 

-- i 
• , .... ; _ - ; ,  
• F P - -  

~6.~ / ~_ .6 .5  
"F ~ *F 

~ , ~ o / I o o  I . 5 ~ . : i  / o ~  

'2.."2-..'~ 2- ~-% 

2_ 7 
. o o i  

M.T.D. (CORRECTED)/(WTD) 

CLEAN 

GASK E TS 

PSI G PSIG 
PSIG 
"F 

PSIG 
*F 

LENGTH PITCH 
SKETCH (BUNDLE/NOZZLE ORIENTATION) 

45 CONNECTIONS - SHELL - IN OUT ASA RATING 

46 CHANNEL-IN OUT 
CORROSIOHALLOWAHCE-SHELL SIDE TUBE $1DE 

ASA RATING 
TEST RINGS 

CODE REQUIREMENTS 
TEMA CLASS 

49 WEIGHTS - E~CH SHELL BUNDLE FULL OF wATER 

50 NOTE: INDICATE AFIER EACH PART WHETHER STRESS RELIEVEDIS.R.) AND wHETHER RADIOGRAPHED (x-R] 
REMARKS-STACKED EXCHANGERS TO BE FURNISHED COMPLETE WITH BOLTS AND GASKETS 

SHOP ASSEMBLED AND HYDRO TESTED IN A STACKED SETTING. 

A . . , .  ,o, B,,, / * ' " "  '"  'P""""" f T I 
) A £ . T I A L  Pg... = 6 3  p._~l~ 

" " ; ' " . . . . .  IPRITCtlARD . ,- .  | e~:N::ESS F U ~  DATA S~EET | 
p P 
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APPENDIX D. Mechanical and Packaged Equipment 

~ag 

C-2 A/B 
c-3 a/s 
M-I 
M-2 
P-4 A/B 
P-5 A/B 
P-6 A/B 
P-7 
p-9 A/B 
~10 A/s 
P-II 
PG-I A/B 
PG-2 
PG-3 
PG-4 
PG-5 

Equipment 

Air Blower 
Recycle Compressor 
Exhauster 
Contactor 
Slurry Tank Mixer 
Rich Oil Pump 
Lean Oil Pump 
Lean Oil Makeup Pu~p 
Benzol Condensate IAmp 
Lean Solution Circulation IAmp 
slurry romp 
su~ ~mp 
Feed Gas Compressor Package 
Carbon Disulfude Injection Unit 
Package Hydrogen Plant 
Glycol Dehydration Package 
CO 2 Removal Package (Proprietary unit-spec, not included) 

Q'RITCI4ARD 
QD 

165 



I I I I I . . . . .  1 '~' '  "'~"1 '~r ' ' - - i  1 

p')  

: E ,  

PulqCN, O4qDEll UQ, _ 

I~[OUII, ITION NO ...__.___ -- 

l t iOU IR Y N~, . ._  

CENTRIFUGAL CO,PRES.%OR DATA SHEET ,.,~(../_1 o,_4_ .  ,~__ / k'K~ 

~wVU, ION, 

, UNIT I&pp~.¢ A8 LIE '~D • 

,,,vcc . _ ~ J ~ . . . , E z o  ,.z,.f - ~,,oo,~. _ - _ c ~ , ~ , ,  _ _ . ~ _ , / _ . ~ _ Z ~ _  
~M&NUFACTuIqIN ....------ ~ " - - ' - - - -  " - ' - - ' - - " *  • IOTI~: O iNDCAT[S INIr~RM&'rIOH '~O l l [  CO *vllek'E¶rlr9 BY PURCHI&~IrI~; ~ I Y  lli&NUIr ACTUR[R 

..... " - - ' ~  [R ATIN G CONDITIONS 

--..,.---'-"----~ ~ OTN[R CDNDfT iONS _...._._...._.__ 

(ALL D&'~A 0)4 PER UNIT IA.$11) tiO~l*AI. I~AT[O I C 

O GAS HANDLED t&L,LO blSE PAGE ..--*---| 
~ . , s c r u  ¢~.? P" 'J  * s0"w o n ~  

O w[Im~'r r L c ~ ,  e,N,~ ~w[ ' r j~dm'r '  

C)'T(U"~'~A'rLml f'¢~ , , . . ~  _ 
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/ . , c , .oD:  O , , 1 . , , ,  ,.or ~ ---- 

O I&uC'~iO~ '~'HROTTL.I~IG pRoqd 
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'CENTRIFUGAL COMPRESSOR DATA SHEE']~ 53 

+ . . ~ .  ~ _  +,:Pz... ..... , , . . o .  ~ - . ~  , . ,~ ' , ,3 .  
, . A G ,  = - o-, 4 _ _ _ _ I .  , Y  ~ 9 - ' : .  

,,,AT, I .+--~ ~ - - # - , ~ -  "~+"'°" 

o,, .  AN,,.,.',',,, I OR,At,' ,,AT",:, 
O MOt, " 0 ,, 

A I ~  

OXYGEN 

NITROGEN 

l A T E R  VAPOR 

CARBON MONOXIDE 

CARBON DtOXID r ,, , m _  
tCYDNOG[N XUI-I rIDE .... 

M't't)l~ OG[ N 

MCTHAN[ 

ETHYt.EN[ 

ETHANE 

PROPYI.[NE 

PfIO~ANE 

. r U T  AN[ 

i .  OUTANE 
. p r  M~' AN[ 

I i .  P r  NTAN[ 

HIP XAN[ PL.US 

~ . ' - i  . . . . . .  
..re.y,.+_.. ,,,, o._.._. 
IZ~)00 

I I .O t t  

II.,O 1O - _ 

14.0 IP 

M.O?& 

I,.0 l i  

| i .0~2 

]~.0S8 

42.0?8 

44,,014 

1&.120 

11.120 

7Z.146 

~r"., t45 

I 

b 
POT AL 

AVG, MOt., i T ,  

LOCATION: 
O ,.Doo~ O ,E. AT"D O , N O ,  ,,,OO," 

"j~-@+JTDOOR O UNHEATED O P A . T I A L  IIDEI 

RICAt, AREA CLASS OR, + DIV* 

~ )  I I N T [ N I I A T I D N  R[OD,  ( ~  T R D P [ A t . I Z A T I O N  REOO* 

SITE D A T ~  

O ' [  I . [VATION _ _  I rT .  I A l~OM[T[ I t  PSIA 

O RANG[ OI r AMII I [NT TEMPS,: 
IDIqY BUt.l) 11f[:'1" DUL.IS 

,,OM.A-'r ~ 
IJAxmUU *F - 
MINIMUM *F 

UNUSUAL CONDITIONS: ( ~  DUSt' ~ )  FUMES 

~ )  OTHER 

¢)~ MI[R ~ONDITIOM~ 

, I ,  I c +  ! - ! -  
i I 

.J 

.I 
I 

..... 

__ 

I I 

I ~ E i I A R K L  

1 

q 

d 

I 

~OlS[ SPECIFICATIONS 

APPLICABLE TO MACHINE; 

SE£ SPECIFICATION 

(~) A p p L ¢ & B t . r  TO N [ ~ H n D R H ~ D  

SEE SP[C|FICATIDN 

ACCOUSTIC tlOUSING: C )  YES O n  

APPLICABLE SJ. E CIF ICATIOI(S; 
di, PI X!7 C[HTRIIrUGAL COMPR, FOR GEN, I t r r l N r R Y  SERVICES 

PAINTING: 
C)  MANUFACTURER*S P r o .  

O OTHERS 

S.,P-~Nt; 
O oo"cST¢ O ExPONT O cxpo=T .ox,.~ kEGs. 

~ )  OUIDDOR STORAGE OVER S MONTHS 

RE~ARKS: 

I I 1 1 °`  

P 2 3 9 2  InR N~ 
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C E N T R I F U G A L  C 0 ~ . P R E S S O R  D A T A  S H E E T  

. , :  _ GAS ANALfSlS 

VC- .L  ~ O . . . . .  ,. 

n .~,._. . . . . . . . . . . .  
C).~YG[  N [,;,~_L~- --____ : : - -  

I 
IBAT [ R  VAPOR 
CARBDN MONOXIDE 

CARBON DIOXIDE 

HYDROGEN SULFIDE 

HYDNOGEN 

_ . ,....-...,.-r ~ 

M , l l ,  

I ' l t ~ .  ! . 

~,oo~ -.-." :_]: 
, . o ,  E~.gZ J ~.----4 = - - ~  

I :=, 5'4"._1. :~.,.o_ : . _  . 

,.o,0 Z_ ,~..J 
~,o~i O . O !  I 

=.-~,T i5.9~ I 

METHANE . . . .  

[ ; - ~ - . .  ~ .  E 

ETHANE 

p-- '~PYLE N )" 

PROP AN I~ 

BUTANE 

, . . u T A N E  _ ~_.~!~ ~° 

~EXAN[  PLUS . ~  . . . .  

'OT AL 

AVG, MOL., WT* 

ATI~D 

~,-°"._L !:_~.~_~ 1 
I|.052 

10.0SB 14>,~ ~ I 

L2,071 

~4,0S~ I • IOO I 

I, IS, 120 

I .  (0(,~ I 

J.W.s I - - -  
- ~  - -  

I 
I 

~ . -  1 - ~  

I 
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OTHER CONDITIONS 

A U B I C 

I~  . . . .  

~ _ ~  

LOCATIOH_ 0 .~ATED 0 UNOER ROOt 
INDOOR 

~ O u T D O O R  ~ I f U N H E A T [  D (~  PARTIAl-  SIDLES 

~ A O (  0 . z z  ZANIN£ 0 ' "  

£LI~CTRICAL AREA CLASS GR, ~ DIV,  - -  
WINTrRIZA ' r lON RED~.  C~ T ROPIC AI.IZ ATION REDO, 

SITE DATA: 
£LEVA~ION [ 0 O O  ~T. BARO.tTER ~ PSIA 

C)  RANGE O~ AMBI£N'T TEMPS,: 
DRY BULB WET B U L B  

SITE RAT I ro tF  - -  " 

NoR"AL "r Cl 5 - /¢,  , .  
MAxIMUM*F 

MINIMUM QF ,.. - - - - - - - - " - - -  

UNUSUAL CONDITIONS ( ~  DUST 0 FUMES 

~)  OTHER ~ - -  " - - - -  

.... ~ . , . . . . _ , . , .  c .  NO, .__ ' .__~ . - -~ - - - -~ - -~ - -  j o .  NO, , .  :~ 3 ' ~  o'v 

DA~E . . .  I z  I b ] ' l ~  ~ v I s , O .  ~ _ _  

l i t [ M A R K S  

D - 

- 

I 

- t ~  - , 

n 

. . . . . .  I 

I 

t 

j _ . _ _  
~--HOISE SPECIFICATIONS. 

( ~  APPLIC ABL c TO MACHINE: 

SEE sP£CIF  ICA'Ir ION 

0 APPL. ICA81- [  "tO NEIGHBORHOOD 

SEE SPFC i l r l c A T I O N  

ACCOUSTIC HOUSING: ( ~  Y£S 
0 Mo 

APPLICABLE sPECIFICATIONS; 
API &17 CENTRIfUGAl,-  COMPR* FOR GEN. REFINERY SERVICES 

ii 

PAINTING: 
( ~  MANUFACTUR[R*S  STD. 

C:) OTHERS 

SHIPMENT_: 
C)  DOMESTIC O EXPORT O £XPORT BOX'NG REDO, 

C )  o u T o o o n  STORAGE OvEn S --oN'rHs 

I 
REMARKS: 

I I'" i t ' -  

' "  I 

- !  

• . . , . ,  

¢ 
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CENTRIFUGAL COMPRESSOR DATA SHEET 

o o ,,,,u,,* 

SERVICE .--.-...- • , . . . . . . . . . . .  
~OD[L 

MANUIrACTURI~M ~ ~ , ~ - -  

".RC".O"DER .o. DRT, , ~ / ~  L~____ 
M [  OUl~r r  ION N O ; _ _ _ _  

INQUIRY NO. 

DATE M[VIJ lQN " - - " - ' - - - - -  

NOT[~ O INDI~AT[ |  INFORMATION 1 0  I f .  ¢ O M P I . [ T [ D I Y  PURCHASER; r - ~ l Y  MANUFACTURER 

oPERATING CONDITIONS 

_ U N I T  

_ . . , A -  . o . . . . L ~ L o o % _ ~ _ ~ . ~ _ ~ - - .  
NO. RE O U I R [ D  

(ALL DATA OH PER UNIT l as t s )  

O G R S  *4RNDLED tRLSO SEE PAGE _~ ,~ I  

O t ~ l S C I r M  114.7 PS," & &0"F DRYI 

O WEIGHT FI.OR, I/EIIN IPETI IDRYI 
IHt.ET CONDITION~ 

0 PRES.~UR[ |PII&| 

0 'TEMPERATURE I~FI 

0 ~ [ L A ' r r V [  HumDrr~  I~) 

0 MOL.ECUL, AR EEIGHT IM) 

[ ~  C p/¢ vlR It O .  IE avOI 
[ ]  COMPRESSIB I L I ' T  Y IZ t) DR I' l  AVG 1 

[ ]  INI. [T VOLUM[', ICFt,t-WETI 

DISCHARGE CONDITIONS: 

0 pRESSURE IPl iAI  

~--~ TEMPERATURE t'Fi 

~-~C ~ C  v I K I I  ON IKaVGI 
[ ~  COIdPRES$1BILrTY IX l l  OR I t  ,**vii 

[ ]  IIHP REQUIRED IAI.L LOSSES INCI.I 

~'~ SPEED {RPMI 
[ ]ESTINATIrD BURG[, tCFM t a t  t P E [ D  ABOV[I 

[-'~ poLY'IrROPIC HEAD iF7) 
[ ]  POI.YTROPIC EFFICIENCY 1%1 

0 GuARANTI[ [  POINT 
[ ]PEIqFORMANC[ I~URV[ NO. 

NONM&L 

SS3 

MATED 

t OSO0 

OTHER CONDITIONS t /O 
t o o  _ _ _ _ _ _  _ _ _ - - - - -  - - - - - - -  - - - - - - - -  - - - - - - - -  

2~.S~. - - - - - - - - -  - - - - - - - - - - - - - - - - - -  

* . 9 ( .  

I , O O  

PROCESS CONTROL~ 
'TO 

METHOD: 0 DYPA~S FROM 
r'~'~',.T~Su~G~ RV'A'~_O"'NUAL O.A"TO 

. " P ' -  1 : > I 5 . C . . ~ A e - ' ,  ~ - G .  _ T o  

G SPEED V&RIATIQN FROM 

0 OTHER 

StGNAL: O "SOURCE 

O TYPE 
0 RRNGE: i ro N PHEUMAT~ CONTROL RPM • 

OTHER 

RENA~ __ 

PSIG 6 - - ~  IqPl4 • ..-.-------------- PSIG ~ - - ~  

~o. .o .  2 3 9 2  
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DATA SHEET F O R  

SASSI 'CORPORATION UA~V,~CI'UnIW , 
ptm cm~Im - 'J.'n.~1 anapol Is , '  "~ndlana TYPÁ & ~ .z I  _ 
LOCATION .-~.: , NO, _ 

pNOC|IEH~JI~I~INTI 

JOIl' 2 " 4 9 2  L . ,  

DATE . . . . . . . .  
PAGE 

C O M P R E S S O R S  

lll I 

OA,I NA~IIDI.ID 
| ~ ] O i l l T I  R, pulo 

ITD CU FT PER ~1)4 (14.7 pwlo • 44 P • Dr./} 
OR 

I I l G M T  PI.OI.  Ib I ~  roll 

/ ? 

RATED 

o F['G ~):; 
/4.'/, 

1422 

A 
OTHill ¢ONDII'IONI 

I 

INLET ¢ONDI?ID~I 
P~osew., p i le  

Te~pua~a~ ~ P. 

¢ , / c ,  Ix I) 

¢: i~l*tstdbl1117 (Z,I| 

/ ,/. 7 
_/,o o 

~ , ~  
I 

I ' ~  
I ~  ?EO 

in, 

1 4 . 7  
1 o 0  

i 

i 

/ , q  
~2~o0 

DISCHARGE CONDITION3 I i 
p , . . _ . . , , .  / 5 " . 8  I / 6 " . 8  " 
T.*,.--.,o.,.~p / 0 F~ ~t ! j O B  .~ 
c,/c,(K2 ) 1 ,2  6 I I .  2(,  
r..p....~.,~.'~z~ / ,  O ! /" O 

HO,IIEPOWE| II|QUI~LID I Y  O l l l V I !  

SPEED, rpm 

E$'rlJ*A?EO IUilGE, ICPM 

,L~IASaT]C HEAD G0) 

p[i~F0~,~CE O.IRVI NO, 

COa~0$1V[NESS AND IE~Am'S ItEr, UAnDmC~ GAS ~I VIrNOO 

I I I I 

T o  x ,~,,,,,-~ o P Y 

T 

I I I  

' T B  

I m l  • I l i i I  l.I i I 
, I .p I . I I  ~i. i i l l ~ I I I l  I i l i l  i I I l ,  l I 

I 

• ! 

I 

P P 
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XTEM NO.: 

TECM. CNTR, 
PmoJec~ ENaR.. 
• E Q. NO._ 
PAGE . . .  OF._.  DATE ,,, l 1, - 2 7 -- 7 R 

FOR SASSI CORPORATION 

19dianapolis , Zndiana 

Item: Kenics Static Mixer 

Quantity: 

M-I 

Three (3) modules, each module containing 
six (6) elements. 

Duty: Mix gas and Stretford solution. 

124,000 lb/hr 
4,550 gpm 

ll0OF 
239 psia 

Gas 
Solution 
Gas Temperature 
Gas Pressure 

MOC: Carbon Steel 

Maximum Allowable Gas Side 
Pressure Drop: 10 psi 

e~ 

E 

0 

I 
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SLURRY TANK MIXER 

FOR SASSZ CORPORATION 
L 

Indianapolis, Znd iana 

158 

$om NO. 2392 

9r I C.,.t. CS'rJt ...... ,3-i.J~ 
PR0 JEC'r ENGR, 
lltE O. NO . . . . .  
PAGE._. DF,.. .  DATE ,_ 

IEW I 

ITEM NO.: M-2 

Quantity: One 

Duty : Deaerate and homogenize a slurry of elemental 
sulfur and Stretford solution. Slurry is 7% 
elemental sulfur by weight. Solution ll0UF 
sulfur 2 to l0 microns. 

Restrictions: 

i. All welted parts, shaft and turbine shall be 
stainless steel. 

2. No copper, aluminum or alloys of same allowed. 
3. No steady bearing mount allowed. 

Tank Size: 

- 26' high x 16 t diameter 
- cone roof 
- mixer conn. ceDter 
- maximum liquid level 21' 
- minimum liquid level 2' 

Specific Requirements: 

Supply baffle design for tank. 

0 0 
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CENTRIFIJGAL rUMP DATA m~Z~ 59 

Jotl No. 2 3 9 2  I I  I I 

I rE  C H ,  ~ T R  . . . . . . . . . . . .  

PROJECT ENGR . . . . . . . . . . . . .  
R E ~  NG . . . . . . . . . . . . . . . .  
P A G E _ _ O F  _ _  D A T E  . . . . . .  

HOTI~ O INOR.ATU INI~U~ATION TO 111 COMPLrlTD IY IPI~I¢)IAIIIh 

IY MANUFACTUIII 

uNn'_ Zndzanapolis;~diana , u w , c E ~  , R s C + J  O'~l~,u, mf ~ 

~o. ~ UcrD ~ ~ .  ~ , ,='o ~ * ' *  N-. - - - - - - - - -  mOViDm ,T ...... ~ " 
m ' D . . . . L - - t -  N,.  _ - , , o r , m ,  u " I "  " -  

. .. .I,, . . . .  

LI~4JID p r " r R u  L£  ¢,n,~ 

OF|RATING CONDITIONS, EACH puMP 
p I  II}O !_U~. N C l 

, p l o 4 1 0 ~  CUIVE NO, 

IPM ._ ~ fWAYII) 

EfT. ~ IATED_ 

HEAD IATED IMP 

MEN, CONTINUOUS GPM 

IIOTAtlON (VIEWED IIIOM CPLO END) . . . .  

SHOP TIt~S 

0 lION.WIT. PErf. 0 wIT. Pilg. 

0 No.-wiT, t m ~ o  O w n .  m o ~ o  

0 NIgH IEQ'D. O WIT. NPM4 

O ~ ! Ns~¢TION 

O O I S ~ r t .  & INSe, AJrlrEI TEST 

IPSlG O OTHEI _ 

i 

Id~TI~ALS 

I ~ :  Ca~E/11L~ CLASS O 

u__~ ~! I, LATE: I"1 

V rdlTICAJ. PUMPS 

pIT Of. I U ~  I~I,  IH 0 

COLUMN P i l l :  t~FIAI41GID r'LTHII~ADID 

LINE SHAFT: O O~EN [~ INCLOSED 

I IGS, I"1 ~OWt - -  I"! LiNE ~ - -  

~ l ~ l G - - I I G .  LUIE ['lWATEI r"iOIL ~OI£ASI  

F L O A T & I O 0 0 C J , -  OS,S, OILILY ONO~E 

h o a r  SWITCH C} 

THRUST, U117 ~ 0"1 DOWK-..---- 

i i i i  

AI, IqlOL WI, Iq~P I IM.~ ~ 
. IWBINL- - - . - - - - . -~  

Q, , .  ... re,c,, cress., eSK~ :5"2 

p.OL,~ - -  I9e~4 9 _ oin.n~ss. - , _  J ' O  
w , . . = s s . . ,  rr, ~s,. ~', 2, m - ,  . u = , .  1 3 . 5 "  

- - - - - - - - ' -  CONSTIUCTiON 

s u c ~  

D i S C H A I ~ E  ,, 

~ n O  / '  ~" 
. ,,, ,, 

,m). ~, 2 / . 4  

I LO ,,ON 

C4SE.~OUNI't C) CENTEILiNE ~ FOOT I-I IIACEET ~ VEl[t. (TTFE) _ 

.SPLII'~r'IA~L&L r ' l l A O ; t t e i v O U t t !  C ] ~ L  r-IDIL 1-1DII1~111 

- Iq~U: ~ MAX. ALLOW, . I~iO . "ej I"1 ~ 'lrlSlr 

• ¢ONNECT~ C:)VENT I ' ID IAiN r')GAGE 

IMPELL|I DLA.: I ' IUTED ~ M A ,  X. 

/AOUNT, I'11[TWI=EN I I 0 5  D OVEI)'IUNG 

IEAIiNO$-TI'PE: DIAOIAL , ~THIUST 

LU£E, D I i N O  OIL [:)FLOOD C]OIL JAIST C]FLINOII C)PlIIM, UIE 

COUFLiNO, O ~ m  O ,MOOeL_ 
l~ l iV l l  HALF MI"D It= O IPLII~ dWFI O DIIIVIII MFI O PUII~4A.~EII 

PACKING: I'lMJql • IYPE ~SiZE/NO, OF IINGS 

MICH. SF.JU., r'lM/rll & MOOEL API CI.J~. CODE 

!"1 Me'* CODE 

AUXiUJUIY P i P i ~  

O C.W. PlPl PlAN O CUi O U 4 0  TUIINGI O PlP!_ 

IDTOT~ COOUNO' WATER uea'o. O~M - O  smm' e.l. 

O PACKiNIG COOLII4G INJECTION I IQ 'D= C~TI~'AJL OdPM I " i ~ l O  

O ~ L  FLUSH PiPE P L A N - - O  cqt. OS.S. O TUIINO OPIPE , 

O I,Wtl[INAt $[A~ FLUSH FLUID' - I ~  O4PM 
OC.S. OS.S. O V U l i ~  O P W l  C)AUXitlAIY I IAL  PLAN 

OAt/Z. SE.AL QUENCH FLUID 

MOTO| D l i V B  

HP IBM _ ~ VOI.TI~I,~m.WJCYCLII 

.... I IAI iNGS . ILUIII 

TIPt I1¢$U! - -  E'ULI. LOAD ~ 

O w u  O v u  vm.'~RUST c u .  u .  

Rem*ekl 

I~"101. 
$,t,';tn 
I JcJi 
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IZffTIlIFUGAJ, PLUMP DATA IIIi~!' 

Joe  . 0 ,  _ 2 3 9 2  .; m| _ i 

TECH, CNTR . . . .  + 

PROJECT tNGR, - : _  

P A G E . _ . _ _ O P  ~ D A T E  ........ 

NOVl, O INmC,Llrll tldl~01&UkVlON IO I I  ~ 1 1 1 1 0  IT PUlOtAMIj 

0 I t  jLtNmAClVtSt 

. _ 

1410, ~ " ' " - - ~ I M D  I~t , M I D  I t _  , . 
N O .  I ~ , I I l U ~ I  ImQ'D ~ ; q  m .  L - -  m . -  . . I , t  * m  

-" .... l i l t  ~ l r ~ ! _  '. " . . . . . . .  

W ~ _ _  pI~OIMANCi  

. .  

DIICH. NISS., MJO 7 0  I~M . ~ N/•TEt) 

Iq', P, INOL SU¢'[. P'aliSS., PSIO ~ I L 4 ~ D _  ' ~  .... EPP. ,. ~ I ~ T l ~  

e . O ~  ~ W 0 '  g - ~  - -  m ~ .  n Z ~ . .  ~ l  _ ~ I ~ F  ~ T I D  ~ _ , ,  

' ~ D .  HP ~ ~ ~OTATION ~ I E W | D  ~ CPLG E N D ) -  
COI I~EI IO~.  U U S E D  B Y - -  S H O P  II[STS 

-- ¢ONSTIUC'lrIoN 
~ ~ ' - - ' ~ - - " - - ~  O NO4~WI1. P lg  0 wrr. pll~, 

" ° +  I: " '  -I " +  " "  + ' -  " 

- -  - ONON-wn. ~ OWLS. roDeO 

lU~ lO~ - - - - - - -  ' 0 NPSH tlO'O. 0 wrlr. Nrs,.~ 

DISCHAtGE " 0SHO~ INSPECTION 

C.ASI.MOUNI':OC[NTIILINI ~ I ~ 0 1  DI IACI, [ I  O V l E .  (11"PI~) _ 0 D I S ~ .  • IN.S~, AirS21 liST 

.I~LIT:~)kY, U~ [:~iAo:TYPEVOLUTE I'11GL ~ : ] ~  OOlf fUS| l  OO111E I 

• PffSS: [~M~I,.X. •LLOW.  I ~ I G _  ,, , l ;  [ : ) ~ f f D l O  l ' l ~ r _ _  . r s ~  

~,ONNECT, OVII,{T rtolbUN l"lO.&OE "' 

IMPELLII DL4.n O U  T[D .... ~ljll,~l,. . C ~  '¥M:  - -  "' I~AI'EA~AI,S 

+ l i t +  1"1 llE'rWllN ~ 'D OVEt/tUI'dO PUMP= C,A,,~/'TIIU~ Cl,,~ 0 

1LUll, I"'111140, OIL O I L O O 0  ~ : )OK MIST I"'IFLIIeOItl Dl~IEll,,,~l,ltl • 

COUPLING, l ~ J ~  . I ' I M O I ~ L  

NIVEI ~ MI"D BY; OPUMP t~IPI (::)DRIVEl .~Pl O pq,IICI'U~|II 

~AC[ l~ :  D J u t  • WF! ,, I~S4zt/No. o~ t m o s _  i u . s e P ~ ,  D 

i n c . .  su~, ~ w .  • ,,ooe~ ,,.',i cu..--. C O O E  - - - - - - - - - - I  v u m ~  p u . ~  

Dram c o r n _  - - - - ~  l 
• ~ &UXIU,UY PIPING pn OI ~ I H t m 4 0 - - - -  

_ - -  ~ I = N .  ~ = , , , m ~ E  Ik~o. o 
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PG - I A&B 

FHI':D @AS COMPRESSION PACKAGE 

i. 

II. 

D • c C R ] P T I O N  C/2' PACKAGF 

Two , ident ic '~] .fe,~d ~t~-: c~mpression package w i l l  ~>e de~:~.c:,eu 
to ,,,'...'~:.res'..' ~t~.~c~::io ~,c~rj-c (14.7 psia) treated *" ~ .... of". ~:.~:; 
250 ~.~:~G. A 'tb,r'.,:! ~'~""-~"~ screv: type compre[.so:t ~,'i, ll ~..',,~' I ,~.-;'~ ".~, -. e', * . :2 ' 

with water ![=:':,.~,~Dt'i ~ j.:~3~..c.t.t.o into the suctior, "~ each :.~ta:3e. 
.,.. : ~b.~:.orb the heat of compression an.3 ~.aintain 

Th is coola:-~'l: .... '~., 
a maximum discharge: temperature of about 200 °F- 

Attached are the following items: 

- process flowsheet, AI-10B, showing process scheme and process 
equipment requirements for each compressor package. 

- process specification for the compressor. 

- process design basis. 

Each compressor package will normally compress 50 percent of 
the plants capacity, but will be rated to compress 60% of 
the plant's capacity at the design conditions. Each compres- 
sor package will be supplied with 100% recycle capability 
which will independently allow it to be operated at rates 
from 0 to 100% of each package's total throughput. 

EQUIPMENT ITEMS 

The following items of process equipment are to be included 
and specified for each package. Also, any auxilliary and 
utility equipment, instrumentation, etc. required for proper 
operation of each package are to be supplied, instrumentation 
to be supplied for each package is for local operation of 
unit plus remote actuation of alarms, shutdowns, etc. 

The packages are to be skid mounted with piping, instrumenta- 
tion, etc. installed and assembled. 

Process equipment items as shown on attached flowsheet, 
AI-10B, for each compressor package, PG-I A and B are: 

~p,~. ,,, ~d, I ~p,d. f., P~,,h,,. I I ,, 1 "" I 1 ! + 

joe.o. 2392 
~EC..C.T.._ OLa 
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i. One Three Stage Screw Type 
Compressor Driven by One Steam 

Turbine 

2. One Interstage Separator 

3. One Xnterstage Separator 

4. One Discharge Separator 

5. One Discharge Separator 

6. One Interstage Cooler 

7. One Interstage Cooler 

8. One Discharge Cooler 

9. One Compressor Coolant Cooler 

10. Two Coolant Pumps (100% Spare) 

ll. Two Coolant Booster Pumps 
(100% Spare) 

12. One Oil skimmer Pump 

13. one Coolant surge Tank 

Jols .o. 2 3 9 2  

RE Q. NO. , ....... 
PAGE..2 OF.... DATE 

i i, 

EQUIPMENT ITEM NUMBERS 

PG - IA PG - IB 

(C-IA) (C-IB) 

(ST-1A) (ST-IB) 

(D-IA) (D-IB) 

(D-2A) (D-2B) 

(D-3A) (D-3B) 

(D-4A) (D-4B) 

(E-1A) (E-1B) 

(E-2A) (E-2B) 

(E-3A) (E-3B) 

(E-4A) (E-4B) 

(P-1A/B) (P-IC/D) 

(P-2A/B) (P-2C/D) 

(P-3A) (P-3B) 

(TK-IA) (TK-IB) 

III. DESIGN CONDITIONS 

i. Normal Gas Analysis, mole percent 

17.22 

C02 19 • 49 
CH 4 20.94 
C2 4.54 

(SPLIT: 

C3 1.18 
( SPLIT : 

Acetylene 
Ethlene 
Ethane 

Propylene 
Propane 

12.4% 
39.1% 
48.5%) 

22.9% 
77.1%) 

dl~pvd, k v  B ids  

DATE I nY 
A p p v d .  for put©hose 

DATE t BY'1 REV,  

DATE 

p P 
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C5+ 
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Oxygen 
Nitrogen S 

Arg~:~n 
Oxygene ted 

Organics 
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1.22 
(SPLIT: 

1.76 
(SPLIT : 

1.20 
(SPLIT: 

0.61 
(SPLIT: 

0.03 

7.04 

0.85 

2392 
Job N o ,  0 ~A - 
'I'E CH, CNTR,, , 
PROJF.C'r ENGR, 
RE = ¥o.~ 

Diacetylene 
Vinyl Acetylene 
Butadiene 
Butylene 
Butane 

C i.H.I 2 

C ~H 10 
C ~H 8 
C~ 6 
C 5.H14 

c 5nl o 
C6n 8 

C ,It 
,.6,. 6 
~7"8 
C .H~ 
"U ~0 
C £H E: 

H :S 
cOS 

SO 2 

3.9% 
4.1% 

18.0% 
30.6% 
43.4% 

17.5% 
14.7% 
12.3% 
6.5% 

10.5% 
6.9% 

17.2% 
2.3% 

P,O. 3% 
3.2.4% 

2.4-% 
4 . 8 %  

98,5% 
0.2~ 
1.0% 

i 

I 

i 
T 

2. Ambinet 

Process Design 
Maximum - 94°~ 
Minimum - -20-F 

Mechanical Design 
Ma×i~ ii0 °£ 
Minimum -20 OF 

3. Electri'J~ 1 

~!ectrical to be supplied to 
~!owin'~ conditions: f.q, 

480 Volts 
60 Hertz 
3 Phase 

t 

...... ~'717_7~L ..... ; ,~. ~ ,o-"~.,..+o"! I 
-~,., • , ,. _.~. -J .... • .............. ~ II~ V ! 

the battery limits at the 

i 

i 
I 

I ........... f .............. : .................. ...... 
: i J I , i ....... 
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4. Cooling Water 

Available at 95°F, 50 psig 

Maximum AT = 20°F 
Return at 35 psig 

5. Steam 

High Pressure Steam System = 450 psig (saturated) 
Low Pressure Steam System - 50 psig 

6. Safety Factor 

- Exchangers and pumps to be designed for 10% excess 

capacity. 
- Pump NPSH 

NPSH (design) = NPSH (calculated) x 1.5 

UTILITIES REQUIREMENTS 

Anticipated quantities of utility steam, nitrogen, water, 
oil, electricity, etc. are to be specified. Coolant cir- 
culation rate to be specified. 

All effluents, e.g. water, blowdown, etc. are to be 

specified. 

I I I 

q 

A, ppvd. for B'ido 
o,','rE | " *  

~p,,,~. f .  p,.,.h.°.'~[ 
DATE ISTIm'V" 

DATE'-" 

ml 1 

p 
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O INSULATION O JACKET O IIL'NTINIr~ WARNING VALVE EXHAUST 

DRAINS __ 
COOLING WATr.. 

l ' l l;IrTI AND INI/qr;.~'T1)(~4 i"t RPM MAX. i ~ O N ' l r J I P J I r l r  CItlT1P---~I I171) 
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JOl NO, ~ J :~" 
'l't ¢ ~  eNTre.- ~-'~'~' 
PIK)J|CT ENGA . . . . . . . .  - 
RF.Q. NO . . . . . . . . .  
PAGE.,..  OF__ DATE. 

CARBON DISULFIDE INJECTION UNIT 

FOR SASSZ CORPORATION 

Indianapolis, Indiana 

ITEM NO.: PG-2 

DESCRIPTION OF PERFORMANCE 

One carbon disulfide (CS~) injection unit (skid mounted) 
to provide CS~ to a gas ~tream which must maintaln a 
sulfur concentration of 200 ppm after CS~ injection 
point. The gas stream HgS/organic sulfu~ concentration 
before injection may var~ from 0 to 200+ ppm sulfur. 

D ~ . Y  
m 

Unit will provide from 0 through 75 lb.s/hr. CS 2 at a 
pressure of 275 psig. Unit will contaln gas stream 
analyzer and controls to set CS~ injection rate to 
concentration to maintain the 200 ppm level in the gas. 

,~p,,d. b ,  d 

DATE Y ,DATE J II, Y 
REV. 

DATE 
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PACKAGE HYDROGEN PLANT 

Joi.o. 2392 
TEC~. C.'r R. ~ L A  
PIQO J|CT | N G R .  
RE G. 1.0._ , 

ITEM NO.: PG-3 

for sAssA CORPO~TIO~ 

Indianapolis, Indiana 

A package hydrogen plant is required for generation of hydrogen 
for startup, catalyst reduction, and hydrogen addtion during 
normal operation. The feedstock to the unit will be natural 
gas at 40 psig. The package plant is to be skid-mounted and 
meet the following process requirements: 

1. The design capacity of the unit is 500,000 SCFD of pro- 
duct gas having a 99% hydrogen purity. The product 
hydrogen pressure is 275 psig. 

2. Catalyst reformer for converting natural gas or methane 

to hydrogen. 

3. A high temperature shift reactor containing chromium- 
promoted iron oxide catalyst for conversion of carbon 
mor~oxide and steam to hydrogen, and carbon dioxide. 

4. Hydroqen purification to use an adsorption process to 
produce high purity hydrogen. The adsorption process 
operates on a repeated pressure swing cycle having two 
basic steps: adsorption at high pressure and desorption 

at low pressure. 

. . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . .  
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J o i ~ .  2 3 9 2  
TECH. CWTIt.- *'J J*'~ , i i , i  | 

PIIOJECT ENGR . . . . . . . . . . . . . . .  
I1~. Q. NO, 
|,Aoel.. Oe_~. DATe 

i i i ,  

GLYCOL DEHYDRATION PACKAGE UNIT ITEM NO. : PG-4 

FOR SASSI CORPORATION 

Indianapolis , Indiana, 

l ,  SCOPE 

This specification covers one triethylene-glycol natural-gas dehydration unit, 
PG-4, designed and fabricated in accordance with this requisition and all 
references, codes and standards. 

. EQUIPMENT 

The unit is Item PG-4 with component item numbers as follows: 

T-5 Glycol to Gas Contactor Tower with integral 2-phase inlet  
scrubber section 

T-6 Glycol Regenerator 
Glycol/Gas Heat Exchanger ~separate, externally mounted) 

P-16A/B Glycol Circulation Pumps, Gas Operated 
Inlet Scrubber Bottoms Heater (Internal to T-l) 

These units shall be support-mounted. 

3. PROCESS DESIGN CONDITIONS 

3.1 Gas Si de 

Process Design Conditions 

Operating Gas Flow Rate, MMSCFD 
Specific Gravity Gas (Air = l )  
Temperature, F 
.Operating Presss4re, psia 
Gas Dew Point, vF 

Inlet Gas Outlet Gas 

31.02 31.02 
0.59 0.59 

lO0 * 

140 * 
Saturated O°F 

3.2 T.E.G. Side 

Glycol Conditions (Vendor to specify all but glycol loss) 

Lean Glycol Purity (%) 
Reconcentration Temperature (OF) 
Circulation Rate (GPM) 
Gallons Glycol/# Water Removed 
SCF Strip Gas/Gallon Glycol 
Guaranteed Glycol Loss I/IO 9aIIon/MMSCFD 

* Vendor to specify. 

oATe ! mY / DATE | my ~ 
REY, 

DATE l 
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JOBNO. j 2 3 9 2 , . .  
U L t t  

I 'ECH, CNTR, 
PROJECl'  ENGR. 
RE Q. NO .. . . .  IB  II 

I 

. 

. 

PROCESS DESIGN CONDITIONS (Continued)_ 

3.2 T.E.G. Side 

Flash Gas from Pumps (SCFM) 
Glycol from Pumps (GPM) 
Pressure Drop through Contactor + E-l 
Pressure Drop through Glycol/Gas Exch. 
Gas Temperature Out Glycol/Gas Exch. 
Gas Temperature Entering Glycol/Gas Exch. 

EQUIPMENT DETAILS. 

4.1 Contactor, T - 5  

The following components shall be included on the contactor: 

- Stainless steel wire mesh extractor in scrubber and in the top of 
the contactor. 

- Scrubber level controller and normally ciosed control valve with 
block and bypass valves. 

- Relief valve with packed l i f t  lever and drain valve. 
- Level controller f i l ter-regulator  set. 

- Hydrocarbon high and low level alarms in scrubber. 
- Thermometers, with thermowell; one in scrubber bottoms, one in 

scrubber vapor space, one in overhead gas l ine, one in 
glycol leaving E-l glycol/gas exchanger. 

- Pressure gauge with'valve in scrubber section. 
- Inter-tray manways on trays and from scrubber to contacting section. 
- Provide outside manway on vessel 

Hydrocarbon level gauge, reflex type, on scrubber. 
w 

- Internal cold weather heating coil in l iquid space of scrubber 
section(inlet scrubber bottoms heater). 

- Outside safety-caged ladder per OSHA and OMV specifications 
- Bubble cap trays 24" spacing. 

Vendor to advise: 

- Size, type and function of vessel openings. 
Required glycol charge for contactor - (glycol supplied by others). 

- Contactor weight. 
- Contactor diameter. 
- Contactor height, seam to seam 25'-6". 
- Temperature of glycol entering glycol/gas exchanger from regenerator. 

4.2 Glycol Cooler 

- Separately mounted on contactor, externai. 

I '  

$ 
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~ I  wo. 2392 
J1L~ TECH. CNTR . . . . . . .  

179 ProJECT =Nan. ' 
REO. NO . . . .  
PAGe_~ op.~ DATE_ 

i i i i 

Reboilerl, Glycol Accumulator and S t t l l  Colu~ n (Regeneration System) 

Reboiler and accumulator assembly with packed s t i l l  column flange mounted 
on top of the reboi ler.  This equipment shall be skid mounted with the 
pumps and required interconnecting piping. Unit to be capable of 
operating without stripping gas. 

Design duty (by vendor). 

- Integral in le t  glycol-cooled reflux-coi l  in s t i l l  column. 
m 

- Removable glycol-glycol heat exchanger coil (non-code) in accumulator. 
- Gas preheat coi l  for fuel gas. 
- Glycol f i l t e r  with bui l t - in  re l ie f  valve, bypass valves, drain valve 

and two extra sets of replaceable cartridges. 
- Removable free standing stack with arrestor good for lO0 mph wind. 
- Burner and p i lo t  l ight and their controls. 
- Temperature controller. 
- Reflex type gauge glasses on reboiler and storage tank. 
- High and low glycol temperature alarm (TSHL). 
- Flame fai lure shutdown and pi lot  l ight  relighter (Vigilant) with 

standard battery. 
- Fuel gas control valves. 
- Stripping gas controls for operation with stripping gas. 
- Fuel gas safety drip with drain and re l ie f  valve, 2-f loat type with 

level control. 
- Fuel gas pressure gauge (to adjust F.G. regulator set pressure). 
- Fuel gas strainer. 
- Removable burner fla~le arrestor with damper. 
- Low level alarm switch for glycol regenerator, including exterior 

f loat chamber, isolating and drain valves. 
- Automatic starting of spare pump in case of glycol circulation 

fai lure. 
- Stripping gas rotameter with pressure gauge. 

'Pumps, P-16 A and B 

Two pumps, one operating, one spare. Pumps to be of the "KIHRAY" type. 

Vendor to furnish the flow rates for th is  system. 

Pump valving, instrumentation and piping shall be furnished as required 
for isolat ion and control. Vendor to furnish a l l  components. Furnish 
flapper type automatic pump transfer switch. 

Appvd. #or Bid* 

DATE I BY 

i i  

Appvd. I ~  Pu~ckose 

DATE - I BY 
REV. 

DATE 
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Joa  NO,~ 2392 
• r E c , .  CNT,.~ JLA 
P n o J e c T  ~ N ~ . ,  

RE Q. NO._  --  

P A ~  oF..~ DATE 

. INSULATIQ~ 
Provide insulation for reboiler shell, s t i l l  column and feed gas drip pot 
with suitable aluminum cover. Provide expanded metal personnel guard on 
accumulator. 
NOTE: Vendor to winterize equipment on glycol regenerator skid as required. 

Heating glycol solution is available. One heating glycol supply 
connection and one return connection shall be provided on the skid. 




