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ENERGY EXCHANGER COMPANY
SHELL AND TUBE EXCHANGER SPECIFICATION SHEET

bt i | e At e it |

s Seet Arrangement

Jaob Nao. X-4682
Customer KOCH NITROGEN COMPANY Reterence No. 330548
Address STERLINGTON, LOUISIANA Proposal No. 92-9997
Plant Location STERLINGTON, LOUISIARA Date 6 /@8/93 Rev. 3
Service of Unit PRIMARY SHIFT EFFLUENT WASTE HEAT BOILER item No. 1e3-C
Size 57-192 Type  BHM  (HorrXaeX . Connectad in 1 Parallel 1 Serieq
‘Surt/Unit (EpR/EN .} 6@27 5a. Ft: Shell/Unit 1 Surl/Shell R EFH ) 6027 Sa. Fu,
PERFORMANCE OF ONE UNIT
Fitid Allocation Shell Side Tube Side
Fiuid Name BOILER FEED WATER HTS GAS
Fluid Quantity, Total Lb/Hr 677835, 513508.
Vapor {In/Out} 5135€6. 513500.
Liquid
Steam 89213.
Water 677835. 588622.
Noncondensabls
Tempersturs (In/Out) *F 609. 609, 8o4.2 630.
HETXGN DENSITY #/CUFT .5098 .5897
Viscosity, Liquid Ce . .®255 .90224
Molecular Weight, Vapar 18.0 16.07 16.07
Moiecuiar Weight, Noncondensable .
Specitic Hest Blu/Lb*F .5349 .5382
Therms) Conductivity Btw FUHrSq. Ft  °F .969 .61
Latent Hent Biu/L b F 528.9
Inles Pressure Paig 165@.@ 438.@
Velocity F1/S ‘ 7¢.24 AVG.
Presure Drop, Allow./Caic, . Psi .50 / .5 4.50 ! 4.5
Fouling Rwsistance (Min.) .0005% .0@125
Heat Exchenged 471040060, Btu/Hr; MTD (Corrected) 78.06 *
Transter Aate, Sarvice 100.12 Clean Btu/Hr Sq Fr °F
CONSTRUCTION OF ONE SHELL Sketch {Bundle/Nozzk Orientation)
- Shall Sids Tube Side
Design/Text Pressure Piig 1685/ CODE 485+ CODE
Deign Tempserature *F 625 B35
No, Passes per Shell CROSS5 ONLY ONE
Corrosion Allowance In. .1250 .125@
Connectiom tn 2-8" STUB END 24" 600@ RF
Size & Cut 2-8" STUB END 24" 600 RF
Rating Intarmedisw
TubeNo, 1600 00 1.@ in.:Thk Mintdaf B MIN Length 16 Fi;Plen 1.251n, ¥XBX & s0 X XYM BXaY
Tube Type’ BARE ) Ma teriat 1.25CR SEAMLESS
Shell SA 516-7@ 10 57. ol X . In, | Shall Cover : [Intsg.) (Remov.]
Chennsl or Bonnet 1.25CR .S5MO ’ Channael Cover - 1,25CK . 3HMO :
Tubesheet-Stationary NOTE 2 Tubeshes1-Flosting
Flosting Head Cover Impingement Protection PLATE ON BUNDLE
athesCrom 8 STEEL vype SUPPORTS ONLYx cut iDism/ares) Spwmeing: e/e Intet In.
Betes-Long PERFORATED STEEL Seal Typs ONE
Supports-Tube U-Band Type
STR. WELD & LT ROLL

Tube-Tubesheet Joint

Expansion Joint Type
pv! - Inlet Nozzie Bundle Entrancse Bundle Exit
Gaskets-Shell Side Tube Side
<Floating Head
Code Requirements ASME SECTION I TEMA Claws H
£ llled with Water Bundte

Weight/Sheil

Remarka { L) SEE INQUIRY SPEC SHEET AND CUSTOMER DRAWLINGS

(2)

1.

25CR .5M0 WITH INCONEL 6@@ WELD OVERLAY (16 MM MIN THK)

(3) EXCHANGER T0O CONFORM TO KELLOGG SPEC C41-1E-84




FORM P-4 MANUFACTURERS' PARTIAL DATA REPORT

as required by the provisions of the ASME Code rules

75557

1. Manufactured by

ENERGY EXCHANGER COMPANY

1844 N. GARNETT

TULSA, OKTARHOMA 74116

2. Manutaciured for

KOCH NITROGEN COMPANY

(Dame SN0 MOOTERS O Manutaciurer)

STERLINGTON,

LOUISIANA

3. Identification of part(s}

(name ana sodress ol purchaaer)

Line Mfr's. Manulaciurer's Year
Name of Pan Cuantity Na. Serial Nos. Drawing No. CRN Nat'l. Bd. No, Buill
[©) 1 6(a) X-4682 X-4682-A 1993

|
i 2809
|

4. The chemical and physical properties of alt parts meet the requirements of material specifications of the ASME BOILER AND PRESSURE

VESSEL CODE. The construction and workmanship conform to ASME Code, Section | _ 1992 anc adoenda to __(None) _
{year) {ga1e]
€. {a) Drums:

Snell Plates Tubesheers Tupe Hole Lipament
insige Etliciency
Diamerer.. Insioe Lengin , . .

No. n. . " Marl. Soec. No.. Grage Tmc':-.wus .nsuue':nmvs Th-c':ess Insude‘:.{aolus LuuTlE;l!u- !ilrfnulrl‘ll
1 57" 14'-0.75" SA-516~70(N) 3,25" 28.5" F.4375" Q
2 58" 2'-10.375" SA387-11 CL.2(N&T) | 1" 29"
3| ss" $4387-11 CL.2 (N&T)
F-} .
Longiudnal Circum. " d‘
Jomis Jomnts eads Hydro-
steuc
No. 1'-‘:6; CIE:,::Y ::D: ci‘:'éy Mal'l. Spec. No.. Grage Tnickness, in. Type - :lag::: No. Mannoles Size Test. osi
1 1 100 1 100 2530
2 100 1- 100 SA-387-11 CL.2 (N & T) 917" (min) Ellip. a:1 750
3 1 100 Sh-387-11 CL.2 (N & T) 917" (min) Ellip 1 2:1 750
&

“ingicate o {1) seamiess: {2) lusion weloeD.

6. (b) Boiler tubes:

Diamere: Tnickness

Mar'l, Spec. Nc.. Grage

S5A-213-T11

'\
10D  |8{min) BWG

6. () Headers no.

Heads or ends

€. (d) Staybolis:

“TInchcate i1 i3 Hat: (2) cisned: {3) elipscioat; (4) nermisonencal.

{Dox Of SIhucus or found; Mal'l. soec. no; thickness)

(snape; mat’l, soec. no.

thuckneas)

Hydro. tes?

psil

(marl, spec. no.. cilameler. JiZe telnsle; net area)

2

Pitch in. Netarea in® MAWP__- psi
1SuDporied
by One DoIT)
- €. {e) Mud drum: Heads or ends Hydro. 1est
{1pr sect. neader 0overs. State Size; {snace. mar’l. spec. no.; {psn
snape; mat’l. spec. no. 'lﬂlCKl‘ltl!S] McCkhess)
. .
7. la) Waierwall headers: Heads ot Enos 7. (b) Waterwall tubes:
Marenal Truckness Thickness Material Hyoro. Ciameter Thickness . Mareral
No. Suz¢ and Shace Spec. No. n. Snape in. Spec. No. Test. ps. in. in. . Soec. No.
° kN,
. A i . NB-3e
This form may be obtained from The National Board of Boiler and Pressure Vessel Inspectors, 1055 Crupper Ave., Col's, OH 43229 Rev. &




A

FORM P-4 (back)

8. (a} Economizer heagers: ; 8. {b} Economizer tubes:
} r1ea0s or Enas |

No Size ang Shaoe ‘ mMaterial Thickness Shaoe Thigkness Matenal Hydro Diameter Trickness Maternal
| |  Spec. ND " n Spec. No. Test. psi mo- n Spec. No.
i !
I | |
9. {a) Superheater heagers: 2. {b) Superheater tubes:

' |
F | i
(4) Shell Inlet & Qutlet (5) Shell Studding Qutlet

—

10. (a) Other parts: (1) Chan. Inlet (2)Cnan. Cutlet (3) Chan. By-Pass 10. (b) Tubes for other pans;
. Size Flq. Type MNozzle Material |MNom. Thk. Corr. Reinf.Mat'l., Bow Attached
3 1 24" 6004 RF V3. LHN| SA-182-F11 (N&T) 4" .125" Weld Helded
2 1 18" 600# RF V2 LWN| SA-182-F11 (R&T) 4.13" .125" Weld Welded
43 i 12" 6004 RF HB LHWN SA-182-Fi1 (N&T) 2.94" .125" Weld Welded
A ‘d 2/2] 8" Stub End SA-266-GR2 (N) 2.53125" 1.125" Weld welded
. 1 4" 1500# Stud.Outlet SA-105-N 4.125" .125" Weld Helded
W1, Openings (1) Steam {2) Safety Valve
0\ (PO, 8128, anc type of nozziss or ouliels) (ND., size, and type Ol NOIZIAS OF OULIAY)
{3} Blowot! {4} Feed
tno., 3ize, and type ol NOIZiAs of oullals) (PO, 8iZ¢, 1¥pe, and IoCanion of CORNACLION]
12, ) 13.
Maremum Alow- Cooe Par, angron Healng i
aole Worsrng Formula on waicn | S0P H;:m' Test Surtace Heating surlace F';':s:‘;:im'
Pressure MAYF 15 Based se L 10 De $tBMpEC
: oh ofum neaas.
a Boiler Trus heaung sur.
Iace nOY 10 De
b Waterwall used fo? deler-
mizer - miping mine-
c | Economizer | ey
a Superheater | : valve CADACHY.
e Other pants |

14. Remarks: P-0.# 330548 Item # 103-C Service: Primary Shift Effluent Waste Heat Boiler

Size: 57" x 192" Type: BHM Tubes designed w/0" Corrosion Allowance
Lines 6a (2) includes: (1) Ring - 70.5"0D x 58"ID x 9.875" thk. SA-182-Fl1 (N & T)
Lines 6a (3] includes: (1) Ring - 70.5"0D x 58"ID x 9.875" thk. SA-182-Fl1 (N & T)

(1) Primary Shift Effluent Waste Heat Boiler
(5) Thickness includes .4375"(min) Inconel 600 overlay - Tubesheet material: SA-182~F11 (Q & T)

CERTIFICATE OF COMPLIANCE
We certify the statements in this Manufacturers’ Partia! Data Report 1o be cerrect and that all details of material, construction and workmar
snip of this boiler part conform 1o the ASME BOILER AND PRESSURE VESSEL CODE.

Certificate of Authorization no.__12,371 to use the {PP) or (S) 5 symbol expires o-27_ 1€
Date g-5-93 Name___Energy Exchanger Company Signed ,%Aﬂ?/ /m\
imanulac‘lu_rerl / lauthonzeu represeniplive)

CEHTIFICATE OF SHOP INSPECTION
t, the undersigned, holding a valid commission issuec by The National Boarag of Boiler and Pressure Vessel Inspectors and the state or prov

ince of Oklahoma and employed by _Commercial Union Insurance Company
of Boston, Mass. : have inspected the part of a boiler described in this Manulacturers' Partial Data Repor
on _G-F- 19_ 93 | and state thal to the best of my knowledge and belief, the manutacturer has constructed this part i

accordance with the applicable sections of the ASME BOILER AND PRESSURE VESSEL CODE.

By signing this certificate neither the inspector nor his employer makes any warranty, expressed or implied, concerning the part describe
in this Manufacturers' Partial Data Report. Furthermore, neither the inspector nor his employer shall be liable in any manner Ior any persena
injury or property damage or a loss of any kind arising from or connected with this inspection.

Date ? f ?3 Slgned /V‘f/ M(/ . Commissions_ N.B.# 5745 "A" Okla.$# 251

tAutnonzed lnmeclo/ (Nar'l. Ba. (incl. enoorsements} 3B, prov. and no.}

!
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GEMNERAL NOTES /

NOZZLE DATA

DESIGN DATA

¥ 11 <3 MILS DF.TD.

= EQUIPPED WITH BLIND FLG.

® DURING START-UP & SHUT-DOWM
DD NOT EXCEED S¢*F DIFFERENTIAL

ANINLET TEMPERATURE TO PREVENT
DVER STRESSING TUBES OR SHELL.

CUSTOMER: KOCH NITRUGEM COMPANY- ;
1. DESIGNED & CONSTRUCTED IN ACCORDANCE Vs | MK |  DESCRIPTION SERVICE SHELL SIDE] TUBE SIDE | DESTINATION: STERLINGTON, LOUISIANA f
A SECL, L 1992 EDIT, OF THE/ASME BOILER & T1 | 24"-6008 RF INLET |DES. PRESS. | 1685 PSIG| 485 PSIG | P4 330548
PRESSURE CODE & SO STAMPED VITH .
NATIOHAL BOARD REGISTRATION. T2 | 18°-6008 RF OUTLET |TEST PRESS.| 2530 PSIG| 750 PSIG
3, TEMA CLASS ‘R’ T3 | 12-6008 RF BY PASS|DES. TEMP: 625 ® ‘F[\835 & °F
-G CgSTUHER SPECS (2)51} 8 STUD END INLET _]C. A, - 128" JA25 SERVICE: PRIMARY SHIFT EFFLUENT WASTE HEAT BOILER
aD. A‘t L' :;:T WOLES T0 STRADDLE G S k2)5 8 STUD END OUTLET |NO. pASSES | PR b-IT 1 TUBES: 1600 ~ 1O, x 8 BWG (MIN) x 16/-0°LG. SA-213-Ti1
' RADDLE & °S. 53 | 1°-6000# CPLG. DRAIN |HEAT TREAT YES SURFT 6027 1TEM Ngm.:c—'j
3. MIN. TEST METAL TEMP:= 70°F,
(DRY W/ AIR &FTER HYDROTESDHIZAN S4 | 4°-15008 STUDDING DUTLET w JRADIOGRAPHY|  FuLL FULL SIZEs 57-192 SERIAL N7 X-4682
;- ;\TJFIK]ES[;T:EUEE;STSgEgaigciﬁﬂggggg’EE%ﬁHT K274 3/4'-6000% CPLG, |DRAIN [INSUL. THK. |\ 2 12’ |/ 3°7 4 | TYPE: BHM NO. REQ'Ds¢ DNE
" ROLL TO smt CREVICE. T5 | 3/4°-60008 CPLG. |[VENT |MAMWPHLC) | 1685 PSiG | 500 PSIG | WTv DRY 1176008 WET 1647004
6. PAINT« SANDBLAST SUPPORTS PER SSPC-5P6
& PAINT W/ ONE COAT UF CARBOLINE CARBOZINC

€nergy €xchanger Co.

1844 Ho. Gamett R4, s Tulea, Oklg, 74118

) ,{ R / o, |pate REVISION BY OUTLINE DIMENSIONAL DRAWING F169
. ' i L. B .
R e S W N DATE 5/24/93 IR0 LS |aera ke DRAWING NO. REV,
NUZ HARKS TLT2S1 & 52 TU HAVE
e L ARl AN CERTIFIED CORRECT FUR FABRICOIUN |/ 4 00y o i
ALL €PLG. TO BE PLUGGED. A\ e rey rer cnt comens. [L5y| DATE _5/24/93 MY fa, )

4
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DAXXALX XXX AKX XK XXX
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DX XXX XX AN LXK XAAR KX XK

XAXXXXKKX AKX X XN X XXX
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DIV ODDDD
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afendeideddealiielyalveuatledvalualvlddode ol v
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DX XX KA KX KX KX KKK KX XXX
@ XX XN X KX AK LKA AR KA KN
AKX XXX KKA X KAX KRN KK XK
DX XX XX XX XK KK KKK X KKK MK
DX XXX K XX KKK X XXX KKK A
XXX XA XXX XXX AKX KX
XXX KX XN AKX KAXXAXNX XX KN
DAYALKLXLLXX XX XXX AKX X
DEAXKEXXXXXKXKLXKAXX XY
DEXXX LN XXX AKX XKL X KX

XXX XXXXXXXEXXX XX ]

DXXAXXXXXKEXALX XX KX
DX XLXKXKXKXXXXXX XXX ]
QG?(@XXXXXXXXXXXXXXXXXXX XXXXXXX
BDEAXKXXEKAXK X XXX
D® X

XXXXXXXPX X
XXXXX&X@@

= DDD DOD
| 3828383320038 388005380330 BERIBBAIEIBE }
| @XOKX XXX X XXX X X XD KX K XX X b

xxxxxxwxxxxxxxxxxx%gxa
XXX XXX X ®
XX XXX O XD
X XOOOOOOOOOOOOOK X ®
XA KX XKL XA LA EAEXA KA ®
PO O XX XX O XX ®
XX OO XXX K@
XX XXX A D
XEAAAAXAAAXAAAAAXX XX XD
XXXAAXXXAAXXAXXAXNAXED
XXX XX XD
XK KK KX

KX XXX XKLL AAD
OO XKD
AN XAXANTNAAD

KA XXX XA AN A DD
gxxxxxxxxxxxx@

LOCATION ONLY FOR
®XXX XXXXXXXXXXX X X 60@
® DRDDD

15 - 1/2'¢ TIE RODS

VIEW LDOKING AT SHELL SIDE OF #4 TUBESHEET

802

798

MO, OF HOLES PER PASS

HOTES:
1> DRILL & REAM TUBE HOLES IN TUBESHEET
0O 1.010" 0027 DIA. FOR 1600 - 1* D.D. TUBES
2> TUBE PITCH - 125" TRL
3> 55 7/16' TUBE CIRCLE.
4> SEE DWG. X-4682-F FDR TUBE HOLE
GROOVING DETAIL.

energy exchanger Co.

1844 MNe. Garnsit Rd. » Tulea, QOkla. 74118

TUBE LAYOUT

bATE 6/10/93

RAWN Bv. LS DRAVING ML

XD M Sk

X-4682-G |0

APPD BV HM




7 5857

7 7716
e

15'-11 5/8’ FACE TO FACE OF TUBESHEET

3/16°

TUBE PROJECTION

PRIOR 7O WELBING

56 11/16* O.D.

174" @ 90
f TYP)

I
/

_ 12'-10 3/4°
1-10° & SPACES AT 1'-10 1/8" = 11I'-0 3/4° .
PERFORATED LONG BAFFLE 'QT
(8) (SEE DWG. X~-4682-1 FOR DETAILS) =
(WELD TO BAFFLES & TO SPACERS) e
r— —— | — — — 1 — e e | ——— — % ] o
2 = i ,,
— s mphs | [ v — — s e s | [l —— — ~
== ral b S
E — o | [ ot — — ——.q..,a-—._# I‘ o
S — —1 o —— — — — [t v — 1
L I &
3 -
E g o | ——— —— === ||

T T % 1T

PLAN VIEW B
IHP PLATE: 9 1/2'0.D.x 1/4°THK, ‘A’
(2- REQ'DY (CUT IN HALF & WELD <——|
TO EACH SIDE OF BAFFLE & TO SPACERS>
A A A ; A A A -
- o [l
Wil
e — = [ ——————
(1]
= s — | e — J
L [l I
ELEVATION VIEW TV 172* RAD.
- : | ayed

S/8° '_7

rye

2* SKID BAR1 3"'x I"THK.x 12'~11 3/4°LG.
(2- REQ'D> (WELD TD EACH BAFFLE &

TO #4 TUBESHEET?

— =~ i —

172’9 TIE RODS <C, STLD

rA_Ar

VIEW BAFFLES

6 - REQ'D CUT "AAAA”
1 - REQ'D SOLID MK'D "BBBE*

12 THe.@3)

TUBE 1O TUBESHEET, REMOVE
OIL & GREASE OR OTHER FOREIGN MATTER FROM
TUBESHEET, TUBEHDLES & TUBE ENDS PRIDR
10 WELDING OF TUBES. HELI-ARC WITH FILLER
METAL. WELD EACH TUBE INDIVIDUALLY WITH
(2> TwO OR MORE PASSES. W.P= SW-5-3
BUBBLE TEST WELDS W/ 25 PSIG OF AIR PRIOR
TO TUBE ROLLING. DYE CHECK TUBE TO TUBESHEET
WELDS BEFORE & AFTER TUBE ROLLING,

3/4° 00, SPACER TUBING ¢C. STL.

R MK'D [REQ'D|  *x* e €nergy exchanger Co.
(W) ] 15 [1-9 12 15 [13-0 7/8°

8) | 90 |r-9sm | () A\ 7/9/93 ADDED W. P. NO. PER EEC / LS / 1844 No. Gometl Rd.* Tulsa, OKla.74116
@) @) -

Ty 3 1> DRILL 1 1/32'¢ HOLES FOR TUBES, BUNDLE DETAILS

2> DRILL 9/16’¢ HOLES FOR TIE RODS.
(@) ) 3) DEBURR ALL TUBE HOLES, ATE 6/14/93 |oeawn am L5 [DRAVING ML
() 3y 4. REMOVE ALL SHARP CORNERS ON BAFFLES. oxn o SK_ |wenon 1M X-4682-H






