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COMPONENT DESCRIPTION 20 6D
ITEM | QTY DESCRIPTICON DRANING LIST LOOW | >
3 T TLIIVERSAL COMBISTION CORPORATION BURNER TIPE RGR-7_5P A\ CENERAL ARRANGEMENT, FOUNDATION, & COIL FABRICATION DRAYING UST IS AS FOLLOYWS: ad
7 7 |3/16" PL CONBUSTON CIAVBER SIDE WALLS — 06 PREFIX ALL DRAWIHGS NUMBERS w/ JOB NUMBERS
o : DRAMING NO. — 1A ~ GENERAL ARRANGMENT SDE ELEVATION
5 1 |3/167 PL CONBUSTION CHAVBER ROOF - A3B DRAMING NO. ~ 1B — GENERAL ARRANGMENT ELEY. BURNER & ARCH END o
4 1 |3/16° PL CONBUSTION CHAMBER TLOOR — A36 ORAWNG NO. ~ 1C ~ GENERAL ARRANGMENT PLAN WIEW & SECTION |
5 2 |3/167 PL COMBUSTION CHAMBER END YALL — A36 DRAYING HO. ~ 1D — REFRACTORY, PAINT, & INST. CONN'S
B 2 |3/16" PL CONVECTION SIOE WAL — A6 DRAWNG HO. — 2A — ANCHOR BOLT FLAN & FOUNDATION LOADS
7 2~ [3/6% FL CONVECTION TUBE SHEETS = A36 DRABNG NO. ~ 4A ~ CONVECTION COIL.
8 2 13/16" PL RETURN COVERS — A35 AN s
9 1 |3/16° PL TRANSTION — A36 e —ic ”
10 1 124" 0.D. 3/16° PL STACK — CS ) < @ w2
i1 1 |24 x 24" ACCESS DOOR w/ 1/8° x 2" DROP WARP GASKET N N g
12 DROP_ViARE CASKET NOTES: N s =
13 UFTING LUGS (STRAIGHT UP LIFT ONLY) — A36 1. FOR FIELD INSTALLATION SEE DVWG. MJIG185-3A AND THM SUGGESTED ERECTION PROCEOURE FOR SHO HEATERS. &
14 ROT USED 2. TOTAL APPROXIMATE WEIGHT OF COMBUSTION CHAVBER, CCHVECTON SECTION &
15 5/8" GALV. HIGH STRENGTH BOLT w/ HARDENED WASHER & HEAVY HEX NUT - A3Z5 5 Té"ﬁ‘f%j’éiosxfm%ﬁ%'gé}' g?'ﬁs%?a\c&?ss;scnorq 000 L8S b
16 1 [3/4" - 3050 COUPUNG & PLUG {CS} — FLOW MIFER i i ' i -
17A t 11/ — 1508 RPRH FLG w/ BUND (CS) 30455 SCH 40 PRE SLEEVE & 30455 FLENTAAIC GASKET — TEMPERATURE CORNECTON L2\ | -
178 1 |1 1/2° ~ 3000f COUPLING & PIUG (CS) w/ 20455 SCH 40 PIPE SLFEVE — SPARE
184 i |1 1/2" ~ 30008 COUPLING & PLUG (CS) w/ 30455 SCH 40 PIPE SLEEVE — SPARE (142" 19)
188 1|t 1/2" — 30004 COUPLING & PLUG (GS) w/ 30455 SCH 40 PIPE SIFEVE — SPARE A A .
19A 1 % 1/2° — 30008 COUPLING & PLUG (CS) w/ 30455 SCH 40 PIPE SLEEVE - SPARE -3 -8 - g AN
198 {11 1/2° — 3000f COUPLING & PLUG (CS) w/ 30435 SCH 40 PiPE SLEEVE — FURNACE PRESSURE f) T OUT/OUT TUBESHEET .
20 1 13/16° PL AIR DUCT — A36 ™ (SR \
H 2 {1 1/27 - 150f RPWN FIG w/ BBD (CS) w/ CS SCH 40 PPE SLEDVE & J0455 FLEXIALLIC GASKET ~ TEMPERATURE COMNECTIONS |/2\ ) ®\\ 1 \ ﬁéﬁnﬁggﬁg
72 £ 11 4/2° — 3000f THR'D COUPLING w/ PLUG (C.S) — STACK TFMPERATURE & | - 1 " NORAL OPERATION
23 i I4 ~ 150f RFWN FLC w/ BUND (CS) w/ CS SCH 40 PIPE SLEEVE & 30455 FLEARALLIC GASKET ~ SAMPLE PORTI/2 SN F—— P
74 2 [GROUNDING LUGS 1/4° THK. PL — C§ o M M ! I LR 12-5 7/16°
7% 14 GA FERRULES — 30455 (8 TUBE SHEFT) - {rs QUTLET MANIFOLD b 14| A FSICTI FS, s 187 150F RFWN S
26 10 GA_FERRULES — C.5. {8 RETURN COVERS) A HOVEMEMTS © 1 [ =z process et A/
27 1 {2 - 150] RPWN LG w/ BUSD (CS) w/ CS SCH 40 PIPE SUEEVE & 30455 FLEXIALLIC GASKET -~ DRAM COMNECTION/? HORMAL OPERATION | HEK
28 7 14" STE PORT W/ (5 SCAM) AR PURGE 172 COUPLING W/ 30455 SCH 40 PIPE SLEEVE {0 COVBUSTHIN CHAVEER FHD YLLS)/2\ E
29 7 {THM NANE PLATE (30455) g
3t 2 IFIEXIBLE TUBE SEALS {SOCK & CLAMP) — SHOP INSTALLED O SA-1 o
3 1/2° DA GALY NACHRE BOLT w/ FLAT WASHER & HEAVY HEX NUT — ASO7 35 =
32 3/4" GALY. HIGH STRENGTH BOLT w/ HARDENED WASHER & HEAWY HEX HUT - A325 LRt 78 i
33 1| EXPANSION JOINT AN\ @mﬁ B 1508 B
34 1 INLET SUPPORT —~ A36 PROCESS GUTLET
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CALLIDUS TO PLACE DANFOSS VSD (DG §176U5289) IN
DESIRED LOCATION USHG (4} ~ 12 x 17 LG SELF DRILLMG
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The information and designs shown herein, including all patented

and patenlable fealures are the propery of, proprietary and
confidential to TULSA HEATERS MIDSTREAM LLG.

This document shall not b2 reproduced in whole or par, or disclosed
{o any third party without the express viritten consent of TULSA
HEATERS MIDSTREAK LLC. A coples of thls document, printed
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COMBUSTION CHAMBER ROOF, SIDEWALLS, ENDWALL & FLOGR

.———COUPLING FLUSH

REFRACTORIES
HEM | THICKNESS DESCRIPTION LOCATION INSTALL
R1 5 {"B LB CEB OVIR {" B LB CF.B. OVER 3" 6 LB Cf8. BURNER ENDWAIL SHOP
R2 8 1" B LB CERACHEM QVER 2° 8 1B CFB. OVER 3" 6 LB CFB, BURNER FIREWALL SHOP
R3 5" i g LB CFB. OVER 1" 8 LB CF.B. OVER 3" 6 LB L.FB. ROGE, FLOGR SHoP
R4 5 1" B LB C.F8 OVER 1" B LB CF8. OVER 3" 6 (B CFB. CCKRSTON (RAEER A0 ERMAL| SHOP
RS 4 1" B LB CFB. OVER " 8 LB CFB. OVIR 2° 8 LB C.FB. COKV. SIDES SHoP
R8 4 4" SPARLEE 55HS TUBESHEETS SHOP
R7 2 1" 8 LB CF8. OVER ¢" 8 LB CF8. HEADER] BOXES sHap
RS 5 1" 8 LB CF8. OVER " 8 LB CFB. GVER 3° 5 B LR, BULLNOSE SHOP
RG v 178 1B CFB DIAPER WRAPS SHOP
RIG /87 [1/8" X 2" DROP WARP GASKET HEADER BOX JUONTS | sHop
HOTES:
1, INSLULATION TO BE INSTALLED PER TH: STANDARD £S-12
2. SEAMS 1O BE LAPPED IN DIRECTION OF RLUE GAS FLOW
3, THM 30 PROVIDE FIELD CURE-OUT & START-UP PROCEDURES.
REFRACTORY ANCHORS
ITFM | DA HEIGHT ] C/C DESCRIPTION WATERIAL LOCATION INSTALL
Al CJi/8" x 1/4"[6 172" 9" |PNS & CUPS (w/ WRAP) HL 114-11 | 31055 BURNER ENOWALL SKOP
a2 178" x 17477 1727 9% [PNS & CUPS {w/ WRAP) HL 114131 31055 BURNER FIREWALL SROP
85 [1/8 x 1/47[6 /2] 9° |PHS & CUPS (w/ WRAP) HL 11411 ] 31085  |COveustoal CRAVSER SORRAL [ SHGR
M O|1/8" x 1/476 1/2°] 97 [PMS & CUPS {w/ WRAP) HL 114-11] 31055 DOAELETON CHAEER RN DMK S SHOP
A 1/8" x 1/47|6 3/2°] 90 [PINS & CUPS {w/ WRAP) HL 114-11 31055 CONY. SIDES SHOE
a6 | 3/16° |2 /47| 8 |BULLHORN ANCHOR HL 208-8 30455 TUBESHEETS SHOP
AT |18 % 1/47 2 /27| 97 [PINS & CUPS {NO/ WRAP) HL 114-3 [ 30455 HEADER BOXES SHOP
a8 1/8° x 1/4716 (/27 9" |PINS & CUPS {w/ YWRAP) HL 114-11 31055 BULLNOSE SHOP

COATINGS SPECIFICATIONS

EXTERIOR SURFACE PREPARATION:

SHELL: SANDBLAST PER SSPC-SPB
STACK: SAMDBLAST PER SSPC-SPE

EXTERIOR COATING:
CASING:
157

2ND HOM

STACK:
1ST _1 COAT _2-3  MILS DET: BPG'S DIMETCOTE 9 INORGANIC ZING SIICATE PRIMER (COLOR: GRAY GREEN)

i COAT _2-3 MUS DET: PPG'S DIMETCOTE 9 INORGANIC ZINC SILICATE PRIMER (COLOR: GRAY GREEN)
£ ;

/N 207 COAT 223 MILS DFT: HGH TEMP ALUMINUM (SHERWIN WILLAMS 100 A 518)
INTERIOR_SURFAGE, PREPARATION; ‘
HONE
INTERIOR COATING:
NOHNE
SECTION D-D
SCHEMATIC ELEY, CONVECTION TUBE SHEET,
STACK & RADIANT SIDEWALL
Culamen, ReeDza) 81 Ref=ien Desoriphon !
S T HINOLOGIES 1 {¥18]3DB] REV PER CUSTOMER COMMENTS [ TUI-SA HEATE
2 | o7 [soBl REV PER CUSTOMER COMMENTS MIDSTREA ‘
LOGATION  : LOUSUNANO 3 | 58|s08} REV PER CUSTOMER COMMENTS -
UNIT © THERMAL OXIGIZER z
N SERVIGE  : DIREGT FIRED AIR HEATER REFRACTORY, PAINT & INST. CONN'S
EQUIPMENT No.: E- -
P.O. No. ;4500700578 s 1 aens | MJ16-185
Checdsd By Dale Dxanig B, Re+,
Gp 224115
g CRETS MJ16185-1D | 3







35 35
¥ 13EQSP O 6 = 5t e TUBE & PIF;EE:R!PE;LL of MATEFQIAiL_Omm
& | 088" A A 1 3088 . ‘e oy ROV} WARK | QIY{ PN SIZE X WLl REMARK
. . 8 DEFPOE =68 -8 A-1R | 14 | YES |3 SCH 40 i o
‘ . 14} ~ HOLES A7 TH 14) ~ HOLES PA-5R | 56 { YES |3 SCH 40 PIPE
4 ", e EXTRUDED FOR : | e EXTRUDED FOR BA-GR [ 14 | YES |37 5CH 40 FIPE
{ | \ 37 540 PIPE i ! I 540 FIPE TA-7R | 14 | YES |57 SCH 40 FIPE
s i A O —— — 8A-BR | #4 | NO |3 SCH 20 PIPE
b 1 - i A SR TS e e 1 9A—9R | 34§ NO |3 SCH 40 PIPE T
N S A T A I A T N, S / > TX_ |21 NO 18" SCH 40 PIPE VANFOLD
R O O N T N A | N A N A 0 e I
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W RN /A 1% | FT{ 70 {3 SCH 40 160 SR RETURN BEND 23 WPl
. . ol .o {iD TG MATCH SCH 40)
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Tl TR N N R N NIRRT TN TR T T N & :g}_ 3 ] CENTER FOR 1/2. NPT (W/ 1/2, NPT O, PE_UG)
I - s FI0 | 2 W5 x 165 x 0~10" (G, [FURNISHED BY THW)]  A992
r_A: M . + /\}P)@ \inlea et _\“V“‘\ FIT | & JPL /8 x5 13/16 x 5 38 [FURNGHED BY 1t) S
: A % ; 5 . Fl2 | 42 {3" SCH 40 160° SR RETURN EEND SAZ34 WP
" e ™% 5 [ 711 ; oGRS o 5 (i0 TO MATCH SCH 40)
o g R A T == CFIE <A = /N F13_ | 7 {WTs x 165 x 0—10" LG. {TURNISHED BY T1ad)  A982
44" w__l 575" L; ﬂ.lﬁ-.ii.ﬁ 7} IS W i\ Fid |4 1PL 3/8" x 3 13/167 x 2 5/8" {FURNISTED BY 1) &
2-uff sogf 9A-9 e N p; p %ﬁ F13 DECETED (e
o DELETE
10" 6'-5" 7 e s i TUBE FINNING BILL OF MATER!AL
= = B3
INLET_END ViEW | N s AL W .
L L e s Ore Gs oS
ot e -0} i, e e e e B ot Wl e {rm aENGm) ol
o OUTLET END MVIEW ,,JJT i ¥ ih&’i f?;&ﬁgxmlwws . "L (TUBE LENGTH) L
! SHOP. KELDED TO 7 ' LT 1 [ Wl Ml = b B B
CONY OUTLET %, Wl SLe s REV| MARK [Ty 4t | o ALt |FT T8 Ty eE [FT ]I PReR(ET I |3 [T pred ﬂ[lN)J(IN) VAT
: / A-TR|14] 2% [51/2] 2 {101 SER [0 7 [Bev| 8 P 1 JByiBEV[84 Dad1/2Z] ¢S
GUTLET END 8'-63" TUBE LENGTH INLET END . e 10* A-5R | 561 S |51/2] o 18 SV SER | 0| 7 |BEVI 8 1iR| § | 2 |BEV| 84 posqi/2 €S
e "\m]_(; o BA-6R [ 14 15X P13 7] 57 |8 Ry SER [0 ] 2 [BEV ﬁgﬁl 7 [BEV| 84 boad1/2|40ess
. ] ' - 7 1F[ - DETAIL OF F13 TA=7R 14 s £103 1205 {8 HniSer [0 [ 7 [sev] 8 (14 o | 2 [8ev| 60 hosdi /7] 40058
13 FQ 5P & 6" = 55 - 4-3 43 ACELL]E A L PN
{FURNISHED BY THM) . -
| 5 zvj ;8
X z 8- FIN LENGTH .2 i !—
DETAIL OF F11 o . e .
(FURNISHED &Y 7HM) 1§ 41 AN @\—‘\ ; w:
i o .
o 1418 1 i 1 ;:J
1A = 1Ry CONV. BRET = AR
, - - %///’ A=t I 00 @:@ 60 N
% ! - araYa '% % DETAL OF F10 Cﬂiﬂf
H ““ B4 FINS/FT, 1/2° HIGH, CS T - D\ (uRshED &7 T | [\
i
= "\ | I \ ‘ ‘ ‘ ‘ HORZONTAL PPE/TABLE B & 9 ANSI/API 560/50 13705
= % 84 FINS/FT, 1/2" HIGH, 40955 + IR ,
@ . |
{ 0 FINS/FE, 1/2° HIGH, 40958 L - .
\\\\\\\\\\\\ e [— QS
= (? (? & BARE CONY. OUTLET oA = R Q:'uf _ _ _ ‘/L
959090959 9!!9 of” of ' Py '\J“Wﬁ
HEATER L_i -4 OUT/0UT! TUBESHEETS HEATER P A
h - — —_ I —_— JE—
o 3 CONVECTION (REF) oo fgis
= : = ALLOWABLE FOREES & MOVENTS FOR PIPE
6£0SP 6" =300 ¥l W smsps SIDE VIEW INLET_END VIEW M Fy Fz @ Wy Nz
” h = 50 SZE (eS| M Tibs] K Jibs| H [ Ubs i N [Relbsd Hore [N-Lts] Him [0
e e 18| 400 1100{ 7562 1700|7562 | o0 3062 | 24201 2411 1600 | 24411600
b FLGPELE WVVENTS 708 TERVOUL O DO COA (RORGONTAL
OUTLET END VIEW /N D D‘f § bz
+1/27 14 13mm | 0 {7 [H#I.":mfr
PROPRIETARY INFORIMATION NOTES: NDE REQUIRFMENTS DESIGN DATA P . o) bl Bl lere
Ths Information and designs shown herein, including all patented 1. ALL WELD PROCESURES ARE TO BE APPROVED PRIOR B%E'}D,ESBECH"OLOG'ES t |36 [SDB] REV PER CUSTOMER COMMENTS TUI.SA H[ATE |
and patentable fealures are the property of, peoprietary and O START OF WELDING. R 100% OF 10% PRESSURE: 100 PSG 2 |41 [SDBY REV PER CUSTOMER COMMENTS MIDSTREA
I AHEATERS MIDSTREANLLC, v 2. COWVECTION COL T0 8E FASRICATED PER ASWE CODE UT: W/ FLUID TEPERATURE: 700 F LOGATION - LOUISIANA 1O 3 |45 [SUB] REY PER CUSTOMER COUMENTS
This document shali not be reproduced in whole or part, or disclosed ; ) UNIT . THERMAL OXICIZER 4 |safenel eV PER cUSTOMER CoMMENTS
to any third patty vithout the exprass wirilten cansent of TULSA SECTION Wil DIV, 1 LATEST EDTON, CODE STAMP NOT MI: H/A DESIGH TUBE WALL TEMPERATURE: 1050° F | sppyice : INDIRECT FIRED AIR HEATER " h CONVECTION COIL DETAIL
HEATERS MIDSTREAR LS. All coples of this documenl, pented REQUIRED. PT; 100% BRANCH CONN & ATTACHMENT WELDS | CORROSION ALLOWANCE: D.083 EQUIPMENT Ne.: R-135% 5 | 910 [SDB] AS BUILT e o o
or eleckronic, are null and void if modified or altered in any way. 3. FLANGE BOLT HOLES TO STRADOLE RATURAL CENTERLINES. PMI: H/A SHOP MYDROTEST : 150 PSIG P.O. No. 4500700572 6 1872 [SDBf REV PER CUSTOMER COMMENTS SOB 2/1016 MJ16-185
Only TULSA HEATERS MIDSTREAM LLC possesses the . BH: H/A Credh s By Hranig ho. Rel,
Y g 4. NOTE DELETED : e 2122116
trolling d y
3;% p:‘? mc?zfr:{:r;:r I:nrfz org'nal state and shai govern over any \M\N@} PRHT: /A Appcoved By Gt By MJ18185-4A | 6







DESIGN PARAMETERS
WIND CODE: ASCE  7-05
Vind Velocity Vi 90 WPH

Bxposure Colegory:
importonce Foclerr 100

SEISMIC CODE: ASCE 7-05

/A FOUNDATION LOADS Site Cioset D
UNITS: LBS ) Facter Ss:  0.25
T B 300
MAX DEAD {_OAD 13,000 {_BS imp. Factor: .1.25
Foctor Vi Q1111 W
MAX UPLIFT 2,000 LBS
MAX SHEAR 6,000 LBS

HGTE:

LOADS ARE SHOWH PER BASE PLATE

IF ADDITIONAL INFORMATION 1S REQUIRED, PLEASE REFERTC
THE STRUCTURAL ANALYSES DOCEMENT MI18-185:28

4 or

SEE
SEE . e .
DEIAL 2 DETAL $1 @—11, L]
% WIS FOR
,F $1° ANC BOLTS
— — o - <
- o-1-¢ 2
i [ T -#:\ in
Y ! | .~ PL 3/¢" THK J N\ yexe coLuw
] - - - —— X &4
-+ i — — i o
b I ,
8
! ' ] DETAIL #1
. HEATER BASE PLAZE
L _ _ ey - _ - . - _ _ _ _ 4w (TYP 4 PLACES)

B'-0" SKID_WIBTH

W6x9
P ,f 1L w
i iy 1}
8 HS FOR

$1* ANC B0LTS
Il (. ! | 1 .
L olel | ®
- ij_ ~ pl— E e - - - - _ _ _ l:‘lﬂ . AN
=+ PL /4" THK . ' - ™-3/8" WEB STIFFENER
[ 8" |47 A g
R AR DETAL {12

-1 SKID BASE PLATE
{TYP 2 PLACES)

-l
|
|
T
|
47

=107

BURNER END 14°~3" INSIDE/CUTSDE COVBUSTION CHAMBER ARCH END

ANCHOR BOLT_PLAN

Cusloman Rev. | Dzl § By Ravigion Desuplion .

PROPRIETARY INFGRMATION CALLIOUS TECHNOLOGIES : 'I'UI-SA H[ATER ]
Tha information and designs shown herein, Including s patented HYNO-NOBEL 1 | #8508} REV PER CUSTOMER COMMENTS &
and pafe{\labla fealures are the properly of, propretary and . 2 | 412§{SDB] REV PER CUSTOMER COMMENTS M iDSTRE A [
confidential to TULSA HEATERS MIDSTREAM LLC. ) LOCATION  : LOUISIANA, NO 3 |#t5isp8| REV PER CUSTOMER COMMENTS
This document sha not be reproduced in whote or part, or disclosed UNIT + THERMAL OXIDIZER Tz
lo any Lhird pariy vilhout the express wirillen consent of TULSA N SERVICE : INDIRECT FIRED AIR HEATER FOUNDATION LOADS & ANCHOR BOLT PLAN
HEATERS MIDSTREANM LLC. Al coples of this document, printed TN EQUIPMENT No.: E-1357 ety — —
of electronic, are null and void if modified or ailered in any way. £.0. No. ¢ 4500700579 500 25186 MJ16-185
Crly TULBA HEATERS MIDSTREAM LLC possesses the . Crached By ap 212916 Braning Mo, Ret.
centrolling decumenl in its org'al stale and shal govern ever any - "
copy, printed or electronic, Apgried By Ic«*w By MJ16185-2A1 3







ES-1-5

FIELD INSTALLATION NOTES —~ VERTICAL HEATERS



TULSA HEATERS, INC.
ENGINEERING STANDARDS ES-1-5

1.0

2.0

FIELD INSTALLATION NOTES - VERTICAL HEATERS

The following notes apply lo the field installation of typical vertical heaters
manufactured by THI. Some of the notes may not apply specifically to this particular
heater, but a quick inspection of the attached General Arrangement Drawings will
indicate where it does. These instructions should be used in conjunction with the
Field Assembly and General Arrangement Drawings. This data is issued as a guide
and specific details may vary from what is included herein. The erection contractor
is invited to view the heafers in our shops prior to the shipment and discuss any
details with THI af that time. THI has generated this data to aid in erection of the
heater, but it remains the contractor's responsibility to determine the amount and
type of work required to do so.

LIFTING

The procedure used in lifting this unit is left to the rigger handling the heater, but the
following cautions MUST be observed:

2.1 The lift on the lifting lugs shall be straight up with no lateral or longitudinal
thrust against the lugs permitted. all available lifting lugs shall be used.

2.2 Setthe unit down in as level a position as possible.
2.3 Panels require special care to prevent a torque or twisting action.

2.4 Forlifting purposes, weight of heater sections shall be the AS SHIPPED
WEIGHT taken from the freight bill of lading for the particular section. Alf
other weights are fo be considered estimates only and not suitable for this
purpose. Contact THI If this data is not available.

2.5  Ingeneral, the lifting lugs attached fo a given component are designed for the
lift of that component. If any combination of components is joined together
prior to the lifting, then the lugs must be re-evaluated for the entire lift.
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3.0

MAKING UP SHELL JOINTS

EACH SECTION MUST BE CHECKED FOR PLUMBNESS PRIOR TO SETTING
ADDITIONAL SECTIONS.

When the unit has one or more major joints in the shell, the following procedure
should be followed.:

3.1

3.2

3.3

3.4

3.5

3.6

For joints between shell sections with castable refractory, lay a layer of 2"
thick ceramic fiber strip to one side of the refractory joint using adhesive
before setting adjacent section in place, or simply pack the joint with ceramic
fiber after setting the shell sections. This joint should then be inspected to
insure that a tight seal has been achieved. If the seal is not tight, then
additional material shall be packed in place until the joint is air tight.

For joints between sections with ceramic fiber, the material at the joints shall
he inspected to assure that the fiber projects beyond the joint approximately
1/2" on each piece so that a 1" compression is effected. When the sections
are bolted fogether, the blanket at the joint should lightly pounded with a
wooden block to help compress the blanket at the joint. If an adequate
compression cannot be achieved, then additional fiber material shall be
added.

When sefting the convection box and stack transition, fay a layer of 2" thick
ceramic fiber strip on top of the castable portion only of the lower section and
set the upper section. Check the joint to insure that an air seal has been
achieved. The level of each joint shall be checked. Shim as required to
maintain level and correct elevation. Shims shalf be provided by the erection
conlractor.

Be sure the bolt holes on the joint members angles or channels line up. This
will require the use of a drift pin and occasionally relocating a few holes.
Relocating holes up to five percent of the total humber shall not be
considered excessive.

Remove all shipping steel from sections prior to erection of each component.
The bolted joints between the header boxes on the upper and lower section,

if any, may require ceramic fiber strips as in paragraph C and shalf be made
up with bolts supplied for this purpose.
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4.0

5.0

3.7

When field joints are located in convection section, a review of the Field
Assembly Drawing and the General Arrangement Drawing shall be made to
insure all internal components, i.e., soot blower, intermediate supports, flue
gas baffles, etc., are installed and that all shipping steel is removed prior to
setting upper section.

INSTALLING CROSSOVERS

if this unit has crossovers connecting the upper and lower sections that must be field
installed, they should be installed as follows:

4.1

4.2

BOLTED CROSSOVERS - Install and make up flanges with gaskets and
bolts shipped with the heater.

WELDED CROSSOVERS - These should be lined up and the welds
completed on both ends with full penetration welds. If desired, a welding
procedure used in the shop fabrication of the heater will be forwarded for
guidance in making these welds.

Whether bolted or welded , the crossovers may require cold springing so they
will position correctly in the hot condition.

SETTING STACKS

5.1

52

If the stack is lined, the refractory joint on the top of the heater should be
prepared per Section Ill. prior to seffing the stack. The stacks shall be set in
place and bolted with high strength bolts as called for on the General
Arrangement Drawings. High strength bolts shall be torqued up properly to
insure that the required minimum tension necessary fo realize full bolt
strength is achieved. Stacks shall be set plumb to within 2" per 100 feet of
height. This may require the use of shims which shall be furnished by the
erector as required.

Stack field joints should be per the detail on either the General Arrangement
Drawing or the Field Assembly Drawing. Internal stack shipping braces
should be removed after the joints are complete and the stack is set in place.
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6.0

7.0

8.0

FLOOR BRICK AND REFRACTORY

The floor brick shall be laid in dry observing expansion joints of approximately 1/2"
every 6-0". Please note the appropriate detail for basic brick layout and direction
wall. The high temperature castables shown on the Field Assembly Drawing should
be poured in place around the burner as indicated. Follow the mixing instructions on
the bags of refractory shipped with the heater for this purpose.

INSTALLATION OF BURNERS AND PLENUMS

The burner should be instafled and positioned in accordance with the burner drawing
attached. Install burner tiles, if required, after burners are in place per the detail on
the Field Assembly Drawings. If plenums are included on this heater and shipped
separate for field installation, see Field Assembly Drawings for details.

INSTALLATION OF SOOT BLOWERS

When soot blowers are required, they shall be installed per the soot blower
manufacturer's drawings attached.
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9.0

10.0

FIELD PROBLEMS
If erection problems arise that are beyond the scope of this document, call or write:

TULSA HEATERS, INC.
1215 S. Boulder, Suite 1200
TULSA, OKLA. 74119
Phone (918)582-8918
Fax (918) 582-9916
info@tulsaheaters.com

NOTE:

TH!I will assume reasonable responsibifity for field repairs resulting in
backcharges to THI only if THI is notified of the problem in advance of the repair
and gives written approval of the method of correction. Invoices for backcharges
must be supported by documentation with a description of the problem, time
sheets, efc. Invoices for backcharges must be submitted to TH! for payment
within ninety days after approval by THI is given. Failure to follow this will refieve
THI of any responsibility for that repair.

ERECTION CONSULTANTS

Rates are available upon request.

SPECIAL INSTRUCTIONS FOR TULSA HEATERS, INC. JOB

A¥



ES-1-7

RECOMMENDED PRACTICE FOR FIELD REPAIR OF REFRACTORY



TULSA HEATERS, INC. ES-1-7
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RECOMMENDED PRACTICE FOR FIELD REPAIR OF REFRACTORY

The healer has been fabricated using a 1:2:4 LHV refractory. This refractory was shop
mixed by volume, pneumatically placed and air cured prior to shipment. In the
combustion zone or other selected areas, an additional layer of high temperature
refractory may have been placed. The heater General Arrangement Drawings will show
type and location of refractories. When it is necessary to replace refractory either 1:2:4
LHV or a good quality 2200° castable such as Kaiser IRC-22 should be purchased to
replace the 1:2:4 LHV. The high temperature refractory should be replaced with a
comparable material.

If damage has occurred during shipment and handling or when field installation is
required at shipping braces and stack and duct field joints, the following guide may be
used fto place new refractory. It should be nofed that if a premixed refractory is
purchased the manufacturer's recommended procedure should be followed. This
document is not intended to replace the recommended procedure, but rather to -
supplement it or serve when such is not available.

1.0 PREPARATION

1.1 In general, if the refractory is cracked but the crack density is not more
than fwo or three cracks per square foot and the cracks are not opened
up more than 1/8", then the refractory need not be repaired.

1.2 When the damage is more severe, then the damaged area should be
removed, full depth. Care must be taken lo insure that the edge of the
existing refractory is perpendicular with the steel. Remove all debris and
inspect the anchors and replace if necessary. If the steel was coated
internally prior fo refractory installation, the coating should be repaired, if
damaged.

2.0 MIXING
2.1 Each bag of castable refractory requires the addition of a specific amount
of waler (to determine the appropriate amount to use with your castable,

consult the appropriate product information sheet) to develop optimum
propetriies.

2.2 This refractory mafterial hardens rapidly, so water should not be added
until job is ready for application. The mixing water should be potable

1
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2.3

2.4

2.5

2.6

water and free from acid, alkali, oif or any other impurity. The temperature
of this water should be between 50 and 70°F (near 70 is the most
desirable). Avoid contamination of the mix. Do not add any foreign
material of any kind. Some materials that cause contamination include:
oll, salt, sugar, flour, borax, other castables, mortars, Portland cement and
some plastic refractories.

For best mixing results, use a clean, paddle-type mortar mixer. This type
permits the closest control of water content, mixes rapidly and thoroughly
and develops good workability with the minimum amount of water. It can
be used for refatively thick mix and then be emptied completely. On a
large job, two or more mixers may be required to reduce or eliminate time
wasted waiting for one mixer to finish a batch.

You can also mix in a stationary or movable-type concrete mixer.
However, with many concrefe mixers, it's offen necessary to add a large
amount of water to help the material flow easily when discharged. This
means that you often end up using more water than is really needed to
provide maximum strength. Another problem is that some of the more
sticky castables can stick to the sides of the drum, preventing proper
mixing and/or the dumping of the entire batch each time. The third, and
least desirable, mixing method is by hand. It is very difficult to achieve
uniform mixing using this method. It also takes more time than other
methods, which means a greater effort is required to control water
content. Hand mixing is usually done in a mortar box, in a wheelbarrow or
oh a clean, flat surface. The dry castable should first be dry mixed and
then water added. The dry mixing should be very thorough and the water
added sfowly and gradually. Finally, the material should be mixed
sufficiently to obtain a uniform surface.

When using lightweight insulating castables, additional precatitions must
be taken. These must also be mixed long enough to insure a proper mix,
but longer mixing will break down the lightweight aggregate, which, in
furn, wiff mean a greater weight per cubic foot as installed and a loss of
insulating value. While normal castables should be mixed for three fo five
minutes, these lightweight castables require considerably more water and
thus a shorter mixing time of from one-half fo one minute is permissible.

When mixing castables in a power mixer or a wet-mix pheumatic gun, a
portion of the required water (not exceeding 50%} should be placed in the
mixer for a few minutes before the dry material is added. Only clean,
potfable waler should be used.

2
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3.0

2.7

2.8

2.9

2.10

2.11

Mixing should be three to five minutes. (Longer mixing tends to speed up
setting and reduce strength.) The size of the balch should be limited to a
volume that will permit thorough placement within fifteen minutes from the
time that mixing is started. If the weather is hot, the mixture should be
placed in ten minutes. Do not add water and start mixing once you have
stopped and the mixture has begun to set. Throw the batch away and
start a new one. When machine mixing is done, mixing time should be
kept to approximately three or four minutes.

Water should be added to the batch slowly to avoid a ‘soupy’ wet mixture,
that weakens the strength of the castable and causes shrinkage. Lumps
and balls can also form when a great deal of moisture is applied too
quickly.

The amount of water required by castables can vary considerably from the
recommended quantity shown in the product information sheet. A part of
this variation occurs due to normal variations in the size of the particles in
the castable. The ball in the hand test is the best way lo determine water
content and the recommended quantities can be increased or decreased
fo get a correct ball in the hand.

To test your batch, make a small ball of castable 2" to 3" in diameter,
throw it about 2" to 3" in the air and calch it on your open hand. Do this
several times quickly. If this ball breaks apart, the castable is too dry. Ifit
flattens out, it is too wet for a dense castable, but can be used as an
insulating castable. If it 'flows' between your fingers, it is foo wet for either
use. It should just ' slump’ a litfle without cracking.

Remember, the strength of the cured castable can be reduced as much
as twenty-five percent by too much water. This mistake must constantly
be guarded against as a soupy castable is easy to pour and place. It is
virtually impossible to use foo little water. When in doubt use less water.
Some high temperature castables are too wet when the ball in the hand is
correct. This demonsitrales itself when vibrating or working it into the
mold. It may flow loo easily and fines may come to the surface. It so, cut
back the water until the ball cracks in your hand.

INSTALLATION

3.1

if you are casting against a porous material, such as insulating firebrick or
insulating block, it is necessary for you to first waterproof the surface or

3
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3.2

3.3

3.4

3.5

thoroughly wet it to prevent water being taken from the refractory mixture.
For the actual installation, the molds or forms should be well filled out by
vibration, rodding or shaking to obtain uniform density, remove air pockets
and voids and to develop a homogeneous and strong structure. Most
castables can be puddled with a trowel or spade. For some of the more
lightweight castables, a 1" X 2" or 2" X 4" piece of wood is belfer. In the
case of heavier castables, a 3/4" or 1" diameter concrete vibrafor is quite
effective. The vibrator makes it possible to setl the particles of the fresh
castable in motion, reducing friction and thus giving the mixture the mobile
qualities of a thick fluid, which will flow easily info place.

Inadequate puddling is most often the cause of trouble but too much
puddling or vibration can be harmful as well. It can cause the binder to
come fo the surface or concenfrate next to the form. Or it may
concentrate around the vibrator if it has not moved continuously. You can
also leave a hole in the castable if you withdraw the vibrator foo quickly.
in the case of lightweight castables, too much puddling can compress or
break down the aggregafe, producing a finished product that is too heavy
and not as efficient an insulator. Use the vibrator very sparingly with an
insulating castable. When several mix batches are required for large
areas, a new batch should be mixed and ready when the previous bafch
has been used. Casting or troweling on partially-set material can cause
lamination.

Surface finishing should be kept to a minimum, and no efforf made to
frowel the castable to a slick finish. The reason for this is that an
excessively worked surface can cause fines fo come to the surface,
sealing it off, and thus slowing down drying after the curing period has
been completed. This also promotes dusting of the surface when the
furnace is put info operation. In extreme cases, if can even cause the
surface layer to peel off and spall prior fo heating the castable.

The secret of sound castings is to place small batches, use little walet,
work it into place, quickly and leave the surface rough. Proper locations
of expansion joints will allow you fo place proper size balches.

in addition to the use of an internal or external vibrafor, castables can in
installed using pneumatic methods. This fechnique is very popular
because it offers unique advantages when it is necessary for you to
handle large quantities of material through a small access area. For
example, you can charge your material at the location most convenient fo
you - a hundred feet or more away from point of access - then carry it to

4
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3.6

3.7

3.8

3.9

3.10

placement through a hose.

Pneumatic guns are available in two types: dry guns and wet guns. In
the case of a dry gun, water is added at the discharge nozzle. however, it
is recommended that you pre-wet the castables to reduce rebound losses
and dusting. On the other hand, wet guns mix the castable in the
charging chamber; the wet mix is then forced through the hose by air
pressure.

Castable refractories can also be rammed effectively . . . by use of
pneumatic ramming tools or it can be slap-troweled in place. Slap-
froweling has been found to be very effective for:

3.7.1 Small jobs where gunning equipment is not readily available.

3.7.2 Insulating irreqular and difficult surfaces such as structural steel
and sharply curved areas with many openings and obstructions.

3.7.3 Constrained areas where it is difficult to take the gun and nozzle.
3.7.4 Jobs where the ulilities for the gun are nof readily available.

Anather factor affecting choice is the rebound or wastage associated with
gunning which ranges from 15% fo 35%. Gunning uses more material,
but fewer man-hours are required to place the material. With sfap-
froweling, liftle material is wasted, but the man-hours used are high.

Refractory castables for slap-troweling are mixed fo a stiff consistency just
as they would be for any other placement method. In fact, water content
as determined by the "ball-in-hand" is usually ideal for slap-troweling.
Water content can then be varied as the job goes on to suit the
requirements of the individual craftsman doing the job. Do not add new
wafer to the mix if it becomes stiff. This 'retempering’ causes a reduction
in strength and the mix should be discarded if it becomes foo stiff. Next
time, mix a smaller batch.

A pointed lrowel with 8 to 9 inch long blade and off-set handle is used.
This is called a ‘brick’ trowel. A ‘plaster's’ trowel is to be avoided. A small
pottion of the castable is picked up on the fop of the trowel and then
thrown against the surface fo be insulated with an upward sweeping
motion of the arm and a ffip of the wrist (see sketch on page nine). This
imparts sufficient velocity to the wet mass of material so it will stick where

5
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3.11

3.12

3.13

3.14

it is placed and it consolidates into a monolithic coating with the materiaf
previously placed. It will also penetrate wire mesh or lath which forms the
anchoring system for the castable. Using this technique, a job best
proceeds from bottom fo top or from left to right { for a right-handed
craftsman) or from bottom left to top right. Make sure that manageable
amounts of castable are placed near the point of placement so the
craftsman can work efficiently.

{.ess desirable than the above technique is a ‘pushing’ approach.
Castable is picked up on the bottom of the trowel and pushed through the
anchoring so it sticks to the surface and consolidates with the previously
pushed material. ‘Pushing’ may be necessary with anchoring containing
small openings.

Do not apply the castable in thin multiple layers as if will peel and spaff
during curing and upon exposure to heat. A single thickness layer is
preferred. On occasions, this is impossible because the required
thickness is oo much for a single layer. A too-thick fayer may sag or fall
off before it can cure. Craftsmen have developed a two-layer rhythm
which is very effective. The first layer of 2-3 inches is started and
continues until the area where you started is firm and stiffened and has
good bady. High spots on the first layer can be scraped upward onto the
face of the trowel and slapped into low areas. This also leaves a rough
surface ready for the next layer. Do not lef it completely harden and do
not finish it or smooth it in any way. Then go back and start the second
layer. The job proceeds in a quickly, developed rhythm of first layer,
second layer, first, second, etc. The size of each section is established by
the peculiarities of the job. When the job must be halted for the day, or
anytime before, the first layer is alfowed to totally cure, score it deeply
before leaving with the point of the trowel. The scores can be X's with the
lines 2-4 inches apart and angled into the material. Upon re-starting the
job, liberally saturate the scored areas with water and proceed as before.

The preferred finishing technique is "as liftle as possible" Excessive
working of the surface pulls water, fines, and the cement binder fo the
surface. This surface layer can cause cracking and spalling during curing
and upon exposure to weather. It will certainly cause spalling upon the
application of heat.

Trim the surface with the trowel edge or screed if with the edge of a

board. Then finish it with minimum action of the frowel bottom. Do not
add water to the surface. An attractive technique is fo use a burlap cloth.

6
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4.0

After surface leveling, rub with the cloth in a consistent pattern to provide
a textured surface.

CURING

4.1

4.2

4.3

4.4

4.5

Both high and low femperatures should be avoided while the castable is
curing or developing it's hydraulic bond. What is most desirable is that
both the mix and the water be in the range of 80 to 70°F in temperature.
Higher mix temperatures and higher ambient and curing temperatures
(70 to 90 F) are desirable for some very low castables and may be
required to avoid excessive spalfing during initial heating in some
applications. You shouid also take special precautions if the atmosphetic
temperalire is below 40 °F or higher than 90 °F.

Low temperatures tend to decrease the rate at which the castable sets up.
In fact, at temperatures slightly above freezing, a castable will typically
fake twice as much time fo cure . . . before the forms can be removed.

if your castable has been stored at temperatures below freezing, it is
recommended that you use warm water for mixing or, even better, place it
in a warm room for at least 24 hours. Otherwise, ice crystals may develop
in the mix and result in poor workability. Castables should always be
safely above freezing when installed.

Temperatures above 80 can increase the rate at which castables set
up. Itis, therefore, not a good idea fo store a castable beside a furnace or
in bright sun. If the castable is too warm as it is mixed, it is suggested that
you use chilled water to reduce the temperature of the mix so that you will
have sufficient time for installation before it begins to set.

Castable refracfory also needs moisture to develop optimum strength.

The surface should be kept moist with a very fine spray of water. Another
good method is to cover the fresh castable with wet cloth bags that
completely seal the surface. Do not place the bags directly on the
castable, but support them an inch or more above the surface. They
should be kept wet continuously untif the concrete is 24 hours old. Set
will normally occur eight fo ten hours after the concrete is mixed. To verify
setl, rub a small moistened area with a finger. If the finger is not soifed,
the concrete may be considered to have set fo the stage where the
surface will not be washed by the curing water. A large volume of curing
water is not required.
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4.6

4.7

Curing can also be accomplished with a resin base membrane curing
compound that is applied with a spray gun. Timing for this method is the
same as for the water-curing routine. The curing compound seals the
exposed surface of the castable, preventing evaporation of moisfure
within the mass for hydration of the binder. Where large areas are
involved and lining thickness does not exceed 12 inches, this is the most
economical curing method.

Molds or forms should not be removed until the castable has set.
Following the curing, the castable may be exposed fo heat immediately or
it can be air dried indefinitely. Naturally, the longer it air dries before
exposure to temperature, the more strength it will develop. However, the
increase in strength becomes negligible after the first seventy-two hours.

5.0 HEAT-UP

5.1

52

All castable instalfations should be thoroughly heat dried before being
placed in service, but not too quickly. There are two reasons for this: (1)
They have a much lower permeability than comparable brick or plastic
refractories, which makes it more difficult for water to pass through and
escape as the castable is heated; and (2) rapid heating can cause cracks
fo develop on the cold face which extend part way through the lining to
the hot face. Instead, it is recommended that temperaltures be raised
slowly. Prior to start-up, the refractory should be dried. This will give long
seiting life with a minimum of maintenance.

if the unit has pilots, light the pilots as soon as possible and allow them fto
burn for at feast 24 hours before starting the drying out period. A low fire
should be established with the secondary air doors on the burner wide
open. With no process flow in the coil, raise the flue gas temperature by
50°F per hour to 300°F. Flue gas temperature should be held at 300 F
for eight hours. Next raise the flue gas temperature 50°F per hour to
400F and hold for eight hours. Finally raise the flue gas temperattire by
50 per hour to 500 °F and hold for eight hours.

6.0 STORAGE

6.1

To avoid moisture absorption, castables should be stored in a cool, dry,
well-ventilated atmosphere. Under these conditions, the material will lose
strength at a rate of about ten percent over a year. However, if the
castable is stored for prolonged periods, it should be tested for air-dried
strength before using.
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6.2

6.3

Exposure to moisture will cause a hard gritty fump, which will have a
reduced cementing effectiveness.

Bags should be stored indoors, under plastic. If it is necessary to store
your castables outdoors, they should be placed on a ventilated platform
off the ground and protected by some type of water-proof covering such
as a farpaulin. This tarpaulin should be arranged in such a way that no
water can come in contact with any of your sacks. It should stop a short
distance from the ground and effective ventilation must be provided. The
storage area should also be covered with a heavy plastic sheet before the
castable is stored fo prevent ground moisture damage. This same
precaution should be observed if your need is to store castable on
concrete which is in contact with the ground.
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1.0

2.0

3.0

4.0

LIFTING REQUIREMENTS - HEATER COMPONENTS

SCOPE

This standard is written fo set the minimum requirements for lifing of heater and
waste heat recovery components as manufactured by or for Tulsa Heaters, Inc. It
Is not intended to advocate any specific rigging scheme but rather fo insure that
the basic design parameters that are essential for safe handling and lifting are not
violated.

HORIZONTAL

Horizontal sections i.e. cabin type radiant sections, convection sections, horizontal
ducts, sectional vertical heaters etc. shall be lifted using every lifting lug that is
provided for that section. The loading on the lug shall be such that minimal lateral
thrust is appfied.

VERTICAL

Stacks, vertical ducts and single piece vertical radiant sections shall be lifted using
either a combination of the liffing lugs at the top (final position) of the section and
slings or slings only. Placement and number of the slings shall be such as fo
preserve structural integrity and minimize scuffing of the paint. Base plates on
radiant shells may also be used for lifting when the shell is hotizontal.

RESPONSIBILITY

The responsible party shall be that entity with whom Tulsa Heaters, Inc. has a
contract. All subcontractors i.e. the lifting contractor et al shall be that vendors
responsibility. All lifting beams, cables shackles etc. shall be supplied by the lifting
contractor.  If liffing lugs are bent or the section damaged by improper lifting,
repafrs will be made at the expense of the responsible party. It is strongly
recommended that provisions be made for the lifting of major pieces early in the
project so that any special considerations may be addressed. TH! is available to
work with any interested party to work out these special considerations to ensure
the safe and timely completion of the project.
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Suggested SHO Erection Procedure
ES-SHOEP-101.1

SUGGESTED SHO HEATER ERECTION PROCEDURE

Name Reference Number
Owner: Dyno-Nobel E-1351
Customer: Callidus Technologies
Heater OEM: TULSA HEATERS MIDSTREAM, LLC M.J16-185
Burner OEM: Universal Combustion 16-109
FD Fan OEM: New York Blower 2016-06170-001
Jobsite: Louisiana, MO.
Unit: Thermal Oxidizer
Service: Indirect Fired Air Heater

Customer PO Number: 4500700579
THM Project Manager Jeff Conner

Document Number Date By Description
SHO SEP Rev01 20.Feb.13 BTE(TLC) Expanded for Clarity
SHO SEP Rev02 10.Nov.15  JDC Expanded on Multi-Piece Field

Erection Sequence

SHO = Superior Quality, Flexibility, Dependability & Modularity
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INDEX

1. SCOPE

2. APPLICABLE DOCUMENTS

2.1 Applicable Industry Standards

2.2 Applicable THI Standards

2.3 Job Specific Documents

2.4 Standard OEM Installation, Operations and Maintenance Manuals

3. GENERAL

3.1 Field Erector's Responsibilities

3.2 Corrections, Changes & Modifications
3.3 Receipt of Materials and Modules

3.4 Shor-Term Storage

3.5 Long-Term Siorage

4. PREPARATIONS

4.1 Safety Plan

4.2 Lift Plan

4.3 Foundation

4.4 Process & Utilities Tie-Ins
4.5 Materials & Modules Checks
48 SHO Heater Prep

4.7 CMS Skid Prep

5. FIELD ERECTION SEQUENCE

5.1 Mechanical

5.2 Process Coil & Manifolds
5.3 Refractory & Insulation
54 Burmers & CMS

6. CONCLUDING Q/A

6.1 Preparation for Tie-Ins
6.2 Final Tests / Acceptance

7. START-UP / COMMISSIONING

SHO = Superior Quality, Flexibility, Dependability & Modularity
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1. SCOPE

1.1

1.2

1.3

This THM Engineering Standard (THMES) provides the minimum recommended requirements

for the receiving, short-term storage, preparations and field erection of THM SHO Heaters and
their respective CMS Skids, as applicable.

This THMES is not intended to address the minimum field erection requirements of THM's

Std560 Fired Heater and WHRU product lines, which are addressed in separate Engineering
Standards.

This THMES is not exhaustive or all-inclusive; it is the Field Erector's responsibility to build
upon the foundation of this THMES to arrive at a sufficiently detailed Erection Procedure that

will promote the safe and technically correct field erection of the subject modules and
materials.
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2. APPLICABLE DOCUMENTS

2.1 Applicable Industry Standards

The latest edition of the following Industry Standards and Codes (in effect at the time of Order
placement) shall be considered an integral part of this procedure:

Standard Rev Description

AP! Standard 560 Fired Heaters for General Refinery Sevice
ASME Section V Non-Destructive Examination Qualifications
ASME Section VIil -1 Boiler & Pressure Vessel Code

ASME Section X Welding and Brazing

ASME B31.3 Petroleum Refinery Piping

AWS D1.1 Structural Welding

AISC Steel Construction

QOSHA Occupational Safety and Health Act

IBC International Building Code

PIP Process Industry Practices

2.2 Applicable THI {Tulsa Heaters, Inc.) Standards

THI Standard Rev Description

THI ES 1-5 0 Field Instaliation Notes — Vertical Cylindrical Heaters
THI ES 1-7 1 Recommended Practice for Field Repair of Refractory
THIES 8-3 0 Lifling Requirements - Heater Componenis
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2. APPLICABLE DOCUMENTS (continued)

2.3 Job Specific Documents

Document Rev Description

THM SHO Drawings **

MJYR-SEQ- 1A GA Side Elevation of SHO & CMS (incl.
Component List)

MJYR-SEQ- 1B GA Burner & Arch Elevations of SHO

MJYR-SEQ- 1C GA Plan View of SHO

MJYR-SEQ- 1D GA Refractory & Paint Systems of SHO

MJYR-SEQ- 2A GA Foundation & Anchor Bolt Plan

MJYR-SEQ- 4A Details of Convection Coil (inci. Bill of Material)

MJYR-SEQ- 4A Details of Inlet / Outlet Manifolds & Crossovers (incl.
Bill of Material)

MJYR-SEQ- 4B Details of Radiant Coil

CMS OEM Drawings

reference varies

reference varies
reference varies

reference varies
reference varies

reference varies
reference varies
reference varies

Burner OEM Drawings

reference varies
reference varies

Shipping Documents

MJYR-SEQ- SC1
weights)

MJYR-SEQ- FSL
MJYR-SEQ- ESL
MJYR-SEQ- PSL

** Nofte:

P&ID (Process & Instrument Diagram) for CMS & SHO

GA End Elevations of CMS Skid (incl. Bill of Material)
GA Side Elevations of CMS Skid

Wiring Diagrams/Schematics (typically 3 pgs)
Field Wiring Diagram (w/ wiring designations)

Layout for Local Control Panel (incl. Bill of Material)
Layout for Skid Junction Box (incl. Bill of Material)
Layout for Ign.Transformer Encl. (incl. Bill of Material)

Assembly Drawing of Burner (incl. Bill of Material)
Assembly Drawing of Pilot (incl. Bill of Material)

SHO Shipping Clearance Drawing (incl. ship

SHO Fabricated Steel Shipping List
SHO Engineering Shipping List
SHO Platforms Shipping List (as applicable)

THM's GA Drawing (GAD} numbers are expressed as year-job-sequence number
combination. A couple of examples follow to illustrate our numbering convention. In this
document, GAD’s are referenced as 1A, 1B, 4A, efc.

a. For job 200 sold in 1998, the 1A GA Drawing would be MJ98200-1A.

b. For job 757 sold in 2011, the 4A GA Drawing would be MJ11757-4A.
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24

APPLICABLE DOCUMENTS

{concluded)

Applicable OEM Installation, Operations and Maintenance Manuals are as follows:

OEM 10&M Manuals

Primary Engineered Components

reference varies
reference varies
reference varies
reference varies
reference varies

Primary Controllers {in LCP)

reference varies
reference varies
reference varies

Primary Inferlock Devices

reference varies
reference varies
reference varies
reference varies
reference varies
reference varies
reference varies
reference varies
reference varies
reference varies
reference varies

Descrintion

Bumer I0&MM

FD Fan/ Blower [O&MM

HMI Panel IO&MM

Ignition Transformer IO&MM

Main Fuel Gas Flow Control Valve I0&MM

Flame Safeguard/ BMS Controller IO&MM
Process Temperature/ Duty Controller [O&MM
Fiue Gas 02 Trim/ Excess Air Controller lO&MM

Fuel Gas Supply PSLL Switch IO&MM

Main Fuel Gas Header SDV {Block Valves) |O&MM
Main Fuel Gas Header SVV (Vent Valves) |IO&MM
Fuel Gas to Burner PSHH Switch [O&MM

Pilot Fuel Gas Header SDV (Block Valves) IO&MM
Combustion Air to Burner PSLL Switch IO&MM
Burner Element/ UV Detector 10&MM

Radiant Flue Gas/ Firebox PSHH Switch 10&MM
Stack Flue Gas TSHH Switch 10&MM

Process Flow FSLL Switch

Process Temperature TSHH Switch
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3. GENERAL

3.1

3.2

Field Erector's Responsibilities

3.1

3.1.2

3.1.68

It is the Field Erector's responsibility to generate a job-specific Erection Procedure that
incorporates the following industry standards, the Customer’s / Owner's specifications
and all applicable laws (local, state & federal, as appropriate). The Field Erector may
wish to change the erection sequence suggested in this document and may do so to
suit the local laws, local conditions, site conditions, customer specifications or the
erection contractor's capacities.

It is recommended that the Field Erector advise THM before making any substantial
deviations from these guidelines.

Specifically, it is the Field Erector’s responsibility to understand the complexity of this
effort and to develop an appropriate Field Erection Procedure (and supporting methods}
to complete al! field erection efforts in a safe and timely manner,

The Field Erector must be competent and capable of performing the industrial quality
work that will be required to complete the erection.

The Field Erector should use the applicable industry standards and THM supplied
documents (noted in Section 2) to further his understanding of the SHO heater and
CMS skid design basis and their field erection requirements.

It is recommended that the Field Erector visit THM's FabShop prior to shipment of the
modules and materials to the job site. During this visit, the THM project team will be
willing to meet with the contractor to discuss any issues pertaining to this project.

Corrections, Changes & Maodifications

3.2.1

3.2.2

323

3.24
3.2.5

3.2.6

The Field Erector should be advised that unauthorized changes to a SHO heater and/or
its CMS skid could void the Process, Mechanical, Combustion and/or Controls
Warranties that THM has extended to the Purchaser and Owner. If field changes are
appropriate and necessary, please communicate with THM via phone (918 392-8000),
fax (918 582-8816) or email (info@iulsaheatersmidsiream.com).

The Field Erector should be advised that strict adherence to the information and details
given in THM's contract drawings and documents provided by THM is mandatory and
no deviation is accepted by THM without written consent from THM.

THM does not accept field backcharges without prior written notification and
acceptance. The written notification must include a description of the problem, pictures
if possible and the Field Erector’s estimated time and costs to correct the issue or
problem.

THM will review the Erector’s notification and establish the appropriate revision, if any.

THM will either send personnel to correct the problem, or accept the Field Erector's
backcharges, as defined by the writien noiification.

THM has an emergency number for “after hours” support. Please call THM's main fine
at (918 382-8000) and be prepared to write down the emergency number from the voice
message system,
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3.3

3.4

3.5

GENERAL (concluded)

Receipt of Modules and Materials at the Jobsite

3.341

3.3.2

3.3.3

3.3.4

Field / receiving personnel should inspect all SHO heater modules for damage(s)
immediately after unloading and prior to their acceptance of the shipment. Any and all
damage(s) should be noted on the Bill of Lading and the immediately forwarded fo the
Transporter of record for his information and action. Again, any and all damage(s) must
be recorded on the Bill of Lading before signing / accepting the shipment.

Any and all damage(s) identified after acceptance of a module will be considered
handling & installation damage and wili NOT be to the Transporter's account.

As a matter of corporate practice, THM does not typically provide shipping services to
the jobsite. Nevettheless, even though THM wili not typically provide shipping services,
Field / Receiving personnel may contact THM for technical support of transportation
damages by Others. Refer to the contact information noted above.

Inspect the burner tile to verify there was no damage to it during transportation.

Short-Term Storage

3.4.1
34.2

34.3
344

345

346

All SHO and CMS modules have short-term storage (time < 6 months) capability.

Modules may be stored outside, but the shipping covers and weatherproofing must
remain intact - - as installed by THM at our FabShop.

Modules and materials must be cribbed up and are not meant to set on grade.

Modules and materials must not be stored in “standing water” (ie, do not store modules
& materials in low areas at jobsite that could flood).

Crates, pallets and other materials must be protected from the elements and are not
intended to be left unprotected. Components must be set / stored level.

Components must be set / stored level.

l.ong-Term Storage

3.10.1 THM's sales basis was predicated on the timely assembly of the SHO heater and its

CMS skid. No provisions were included in THM’s scope for the long-term storage of the
SHO heater, the CMS skid and/or field erection materials.

3.10.2 Contact THM for support of long-term storage applications.
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4.2

4.3

PREPARATIONS
Safety Plan

it is the Field Erector's responsibility to create and maintain a safe working environment for
their personnel and if appropriate, to develop a safety plan for the subject effort.

Lift Plan

Lift Plans for all modules / major components must be provided to and approved by the Owner
or the Owner's Representative prior to mobilization at the job site.

4.2.1

422

423

A4.2.4

The lift forces acting on the lifting lugs (ie, eyes) shall be vertical / straight up; lateral or
longitudinal thrusts against the lugs are NOT permitted. The lifting lugs are NOT
designed to accept lateral or longitudinal loads.

For lifting purposes, the weights of the heater modules will be the AS SHIPPED
WEIGHT taken from the freight bill of lading for the particular section being lifted. All
other weights are to be considered estimates only and are not suitable for lifting
purposes. Contact THM if this data is not available.

In general, the lifting lugs attached to a given module are designed for the lift forces of
ONLY that module. If any combination of modules is joined prior to lifting creating a
“super-module”, then the lugs of the super-module must be reevaluated for the new lift.

If special lift combinations were identified during the SHO design, then those lift
combination evaluations can be found in the structural analysis document, which
is normally numbered with a suffix of 2B.

Foundations

Foundations (and anchor bolts) for the SHO+CMS module and for the Remote Control Panel
shall be supplied by Others, in accordance with the THM's GA Drawing “2A” and the structural
calculations of "2B”,

4.3.1
4.3.2

433

4.34

Foundations should be installed at least 30 days prior to setting the SHO modules.
The Field Erector should verify the following prior to start of erection:

a. Heater orientation.
b. Elevation of Foundation.
c. Location, orientation and size of ancher bolts.

It is suggested that a lower elevation reference point be set into the foundation, to
enable the Field Erector to readily check the elevation of the base plate.

After the elevation mark is set, the column base plate elevation can be set by using
shim plates with a smooth bearing surface set at the designated elevation.
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4.4

4.5

PREPARATIONS (continued)

Process & Utilities Tie-Ins

The SHO + CMS will require the integration of the following into the plant’s piping and utilities.
It would be prudent for the Field Erector to take the appropriate preparatory steps to complete
the tie-ins during the field erection phase.

4.4
4.4.2

443

4.4.4
44.5

4.4.6
447

Process Piping; Process Fluid TO SHO Heater,
Process Piping; Process Fluid FROM SHO Heater,

Fuel Piping; Gas TC CMS Skid,

Utility Piping; Gas Vented FROM CMS Skid (Optional, per Owner's Standards},
Utility Piping; Instrument Air TO CMS Skid,

Electric Power; 120 V/ 1 phase/ 60 Hz power to the Lacal Control Panel, and
Electric Power; 480 V/ 3 phase/ 3-80 Hz power {from VFD) to the FD Fan Motor.

Note that the above listing does NOT address the SHO's instrumentation tie-in requirements.

Materials and Modules Checks

To ensure the timely assembly of the SHO+CMS, it is recommended that prior to the start of
the field erection activities (by some 2 -3 weeks), it would be prudent for the Field Erector to
take inventory of the materials and modules at the jobsite relative to the following documents.

4.51
452

453

4.5.4
455

SHIPPING CLEARANCE Drawing; provides sizes & shipping weights of modules.

STEEL FABRICATION SHIPPING LIST; provides a comprehensive list of fabricated
modules and materials.

ENGINEERING SHIPPING LIST, provides a comprehensive list of all engineered
components that are NOT integrated into the heater modules, such as crossovers,
pressure part bolts and gaskets and engineered components.

CMS SHIPPING LIST; provides a comptrehensive list of Burner and CMS components,

PLATFORMS SHIPPING LIST; provides a comprehensive list of platforms, as
applicable to the job scope.
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46

4.7

PREPARATIONS (concluded)

SHOC Heater Prep

4.6.1

46.2

46.3

4.6.4

Confirm that the Field Office has all of the latest copy of each GA Drawing (per the
drawing list on GA Drawing 1A}. Refer to section 2 for a listing of the relevant SHO
documents.

Note: THM's GA Drawing numbers are expressed as year-job-drawing number
sequence. A couple of examples follow. in this document, GAD's are simply
referenced as 1A, 1B, 4A, efc.

a. For job 200 sold in 1998, the 1A GA Drawing would be MJ98200-1A.
b. For job 757 sold in 2011, the 4A GA Drawing would be MJ11757-4A.

Confirm that the Field Office has the latest SC1 - Ship Clearance Drawing (which
provides the sizes and shipping weights of all major modules).

Confirm that the modules and materials noted in the SHIPPING LISTS of subsections
4.5.2 and 4.5.3 have been received and accepted by the Jobsite. If the project scope
includes some ladders and platforms, confirm that the materials noted on the
PLATFORMS SHIPPING LIST have been received at the Jobsite.

Erector should verify document revisions with owner before starting erection to ensure
that the Field Office has the current revisions of same.

CMS Skid Prep

4.7.1

4.7.2

Confirm that the Field Office has all of the latest copy of each CMS Drawing Index,
Refer to section 2 for a listing of the relevant CMS documents.

Confirm that the modules and materials noted in the SHIPPING LISTS of subsections
4.5.4 have been received and accepted by the Jobsite.
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5. FIELD ERECTION SEQUENCE
SHC Mechanical

5.1 After the foundation / piers are found to be acceptable per section 4.3 and the GA Drawings,
proceed with the following procedure:

5.2 Using THM’s GA Drawings 1A, 1B, 1C, 1D, 4A, 4B as references, lift / set the single piece
radiant module onto the foundation piers in the proper orientation per the Approved Lift Plan
(reference section 4.2).

Note 5.1: Lifting lugs are NOT designed to accept lateral or longitudinal loads; use spreader
beams (as required) to obtain a vertical / straight-up [ift.

Note 5.2: For a multi-piece radiant, individually set each module per the GA Drawings. Noting
proper orientation, install the lower radiant section first. Ensure that the lower section is
squared, leveled and plumbed. Remove the wooden cover and shipping steel from the lower
section. Install the radiant coil onto the coil support rails in the lower section floor. Refer to the
GA drawings for proper orientation and placement. The outlet coil flange will have an ASME
code plate attached to it. This end of the coil should face the same end as the burner and the
combustion management skid. Do not remove any of the coil shipping steel at this time.
Noting proper orientation, remove the endwall plates from the upper radiant section. Lift this
section onto the lower section. Install field joint bolts loosely prior fo the re-installation of the
endwall plates to the upper section. Before tightening field joint bolts make sure the upper
section is squared, leveled and plumbed. Verify the radiant coil projections and install the
radiant outlet manifold per the GA drawing. Install the manifold support between the manifold
and the top of the radiant section.

Note 5.3: Whole sections must be squared, leveled and plumbed before placing any piece on
top of it. Example: a multi-part radiant section must have all pieces, set (Lower, Radiant Coll
and Upper) with bolts snugged first. Then, the whole radiant section is squared, leveled and
plumbed before the next piece is set.

Note 5.4: When making field joints in multi-piece radiant sections (lower portion of heater), do
not fully tighten the joint bolts until the entire radiant section has been leveled and plumbed.
Tightening the bolts before the whole section is leveled and plumbed has been known to cause
fit-up issues, rewark and possible damage.

Note 5.5: Joint Refractory - where required - should be installed before bolting joints, so the
joint refractory is compressed when the field joint bolts are installed. This joint refractory is to
create a flue gas tight seal. Joint diagrams are located on the refractory drawing (1D).

Note 5.6: It is standard practice is to use drift pins to align boit holes when setting moduies.

Note 5.7: The top of each section should be checked for square, {evel, plumb and elevation
before proceeding further., Shim as required fo correct. Shims shall be provided by the
erection contractor.

Note 5.8: Unless stated to the contrary, all A325 field joint bolts should be tightened per AISC’s
Turn-of-the-Nut Pre-Tensioning practice.

Note 5.9: Remove shipping bracing (painted yellow) as the erection sequence is completed.
5.3 Double-check / confirm the radiant module’s proper orientation before proceeding.
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5.4

5.5
5.6

5.7

58

5.9
5.10
5.11

512
513
5.14
5.15
5.16

517

5.18

5.19

FIELD ERECTION SEQUENCE (continued)
SHO Mechanical

After the elevation mark is set, the radiant module's base plate elevations can be set at the
designated elevation by using shim plates (with a smooth bearing surface).

Square, level and plumb the radiant section.

Remove the wooden cover on the radiant roof casing flange {dispose of the wooden cover — it
is no longer needed).

With the radiant roof opening and arch access door providing some flow through ventilation,
remove the radiant coil's shipping steel (with yellow markings) in the center of radiant coil. Be
careful to avoid damaging the radiant coil and radiant refractory.

Note 5.10: It is recommended that a suitable working / walking surface be laid on the radiant
coil; shipping steel and floor materials should enter and exit the radiant module via the
personnel access door on the arch endwall,

Install the appropriate refractory in the radiant / convection field joint and set the convection
module on the balting flange in the proper orientation.

Double-check / confirm the convection section’s orientation for compliance with GA Drawings.
Square, level and plumb the convection section,

Boit the convection section onto the radiant section with A325 Galvanized High-Strength Bolts
(GHSB’s), Galvanized Beveled Washers and A325 Galvanized Heavy Hexagonal Nuts
{GHHN’s) as shown within the GA Drawings.

Note 5.11: Boiting hardware quantity is defined by the ENGINEERING SHIPPING LIST.
Remove the wooden cover on the upper convection casing flanges (dispose of the cover).
Set the transition / stack assembly on the convection section (in the proper orientation).
Double-check / confirm the stack assembly’s orientation for compliance with GA Drawings.
Square, level and plumb the transition / stack assembly on the convection section.

Bolt the transition / stack section to the convection section with A325 Galvanized High-Strength
Bolts (GHSB's), Galvanized Flat Washers and A325 Galvanized Heavy Hexagonal Nuts
(GHHN's) as shown within the GA Drawings.

If platforms are included in the job scope (reference the PLATFORMS SHIPPING LIST), it s
recommended that the Field Erector install ladders and platforms as saon as possible and
simuitaneously with the erection of heater modules. Platforms, ladders and handrails create
better accessibility. In the interest of personnel safety, however, platforms should not be used
without proper railing and walking surfaces securely attached.

Using THM's GA Drawings 1A, 1B, 1C, 1D, 4A, 4B as references, lift / set the ladders and
platforms single piece radiant module onto the foundation piers in the proper orientation per the
Approved Lift Plan (reference section 4.2). Some units are supplied with ladders and platforms

After the erection of the SHO Heater - - and a final check for level and plumb has been carried
out - - the gaps between the bottom of the base plates and concrete foundations may be
properly groufed.
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Suggested SHO Erection Procedure
ES-SHOEP-101.1

5.

5.20
5.21

5.22

523

5.24

5.25

5.26

5.27

5.28
5.29

FIELD ERECTION SEQUENCE {continued)

SHO Process Coil & Manifolds
GA Drawings 4A & 4B provide design specifics on the convection & radiant coils, respectively.
The radiant coil has been fully shop fabricated into its final form as a helical or serpentine coil.

Note 5.12: Helical coils are bottom supported by two supports aligned from endwail to endwall.
Note 5.13; Serpentine coils have intermediate supports on the roof, both walls and on the floor.
Note 5.14: Typically, radiant coils are shop installed, but larger sizes may be field installed to
accommodate shipping restrictions / limits.

The convection coil has been fully shop fabricated into its final form in the convection section.
Typically, the convection section provides counter-current operation, which places the inlets at
the top and outlets at the bottom of the convection module, but co-current applications are
provided in a minority of applications. SHO convection coils are supported by end tubesheets.

Crossovers connect the convection coil to the radiant coil and are shop fabricated into
complete spools with flanged connections. There will always be one crossover per pass.
Larger SHO Heaters and two-phase coils are often supplied with crossover supports to
minimize the risks of excitation / vibration. Refer to THM’s GA Drawings to determine if
supports have been provided.

Remove radiant and/or convection manifold shipping steel (if supplied by THM).
Note 5.15: per the task below, inspect the burner tile before re-installing the access door.

Position the radiant coil in the radiant section by using the dimension from outside of radiant
section to face of flange as shown on the 1A GA Drawing.

Install the crossovers with the appropriate bolting and gaskets (per drawing 4A and 4B) and
crossover supports (if supplied by THM).

Upon mechanical completion, the coil & manifolds may be hydrotested a second time; the coil
and manifolds were hydrotested at THM’s FabShop. Refer to THM’s Hydrotest calculations for
more details on the coil's and manifolds’ capabilities and limitations.

reserved for future use

reserved for future use
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Suggested SHO Erection Procedure
ES-SHOEP-101.1

5.

5.30

5.31
5.32

5.33

5.34
5.35
5.36
5.37
5.38
5.39

FIELD ERECTION SEQUENCE  (continued)
SHO Refractory and Insulation

Refractories in both the radiant and convection sections have been shop installed per the GA
Drawings, API Standard 560 and THM Standards. Prior to erection, it is recommended that the
Field Erector confirm that the shop installed refractories are undamaged.

Note: 5.16: It is recommended that the Field Erector take reasonable precautions to keep the
ceramic fiber refractory dry. Contact THM for support on drying water soaked blanket systems.

Install the tube seals at all radiant and convection terminals (including crossover terminals).

Install the Owner specified piping insulation & sheathing on the Inlet and Qutlet Manifolds. It is
NOT appropriate or necessary to insulate the coil terminals connecting to the Manifolds (ie, the
coils between the casing and the manifolds). The tube seals provide some insulating
characteristics and permit the coil to freely expand and contract; rigid insulation will interfere
with the operation of the tube seals and potentially compromise the flue gas tight seal provided
by the tube seals.

Install the Owner specified piping insulation & sheathing on the crossovers. Itis NOT
appropriate or necessary fo insulate the coil terminals extending out of the convection and
radiant casings. The tube seals provide some insulating characteristics and permit the coil to
freely expand and contract; rigid insulation will interfere with the operation of the tube seals and
potentially compromise the flue gas tight seal provided by the tube seals.

reserved for fufure use
reserved for future use
reserved for future use
reserved for future use
reserved for fuiure use

reserved for future use
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5.

5.40
5.41
.42

543

FIELD ERECTION SEQUENCE (continued)

Burner and Combustion Management System (CMS)

The CMS Skid and Panel wiring was completed and tested during the FAT.
The CMS Controllers were configured and tested during the FAT.,
The CMS Burner and FD Fan were NOT tested during the FAT.

Use the CMS Documents noted in Sections 2.3 and 2.4 to facilitate the installation and wiring
of the following local instruments. Of particular benefit will be the Field Wiring Diagram that
summarizes all field wiring to be performed by the Field Erector.

5.43.1
5.43.2
5.43.3
5.43.4
5435

5.43.6
5.43.7
5.43.8
5.43.9
5.43.10

5.43.11
5.43.12
5.43.13
5.43.14
5.43.15

5.43.16
5.43.17
5.43.18
5.43.18
5.43.20

5.43.21
5.43.22
5.43.23

5.43.24
5.43.25

5.43.26
5.43.27
5.43.28
5.43.29
5.43.30

Complete “Remote Heater Run” permissive wiring to Panel.
Complete “Remote ESD Shutdown™ permissive wiring to Panel.
Complete power wiring to FD Fan Motor Starter.

Complete power wiring from FD Fan Starter to FD Fan VSD/VFD.
Complete power wiring from FD Fan VSD/VFD to FD Fan Motor.

Complete wiring of Motor Starter and VSD/VFD to Panel

Complete "ESD-100" permissive wiring to J/B.

tnstall Stack TE/TW assembly for TSHH and complete type JX wiring to Panel.
Install Process TE/TW assembly for TSHH and complete type JX wiring to Panel.
Install Process TE/TW assembly for Control and complete type JX wiring fo Panel.

Complete “Process Low Flow" FSLL wiring to skid J/B.

Complete “Burner Element” BE wiring to Panel in separate conduit.
Complete “BMS Burner Status”™ wiring to Panel.

Compiete “BMS Heater Alarm wiring {o Panel.

Install 02 / Oxygen Probe and complete wiring to CMS Skid.

Complete control wiring for "Remote Temperature Setpoint” from DCS to Panel
Complete control wiring from fuel gas “Flow Control Valve” Operator to Panel.
Complete wiring between Panel and ignition Junction Box.

Complete wiring between Panel and Skid J/Box for Main Train SDV1 interlock.
Complete wiring between Panel and Skid J/Box for Main Train SDV2 interlock.

Complete wiring between Panel and Skid J/Box for Low Gas Pressure interlock.
Complete wiring between Panel and Skid J/Box for High Gas Pressure interlock.
Install PSHIM switch below convection tubes - on convection sidewall - and wire
switch to Skid J/B for High Firebox Pressure interlock.

Complete wiring between Panel and Skid J/B for Low Combustion Air Flow interlock.
Complete wiring between Panel and Skid J/Box for Piiot Train SDV (all 3) Actuation.

Complete wiring between Pane! and Skid J/Box for Main Train SDV1 Actuation.
Complete wiring between Panel and Skid J/Box for Main Train SDV2 Actuation.
Complete wiring between Panel and Skid J/Box for Main Train SVV Actuation.
Complete power wiring to Panel! (120V/ 680 Hz/ 1 ph).

Install instrument air piping from local 1A source to CMS Skid Instrument Air Header
terminal flange.
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ES-SHOEP-101.1

5.

5.4

5.45

5.46

5.47

5.48
5.49

5.50
5.51

5.52

5.53

5.54
5.55

FIELD ERECTION SEQUENCE (concluded)

Burner and Combustion Management System (CMS)

Confirm that the burner is installed in the burner endwall per the Burner OEM's drawings and
installation manual.

Verify that the burner is mounted perpendicular to the endwall, such that the burner will
horizontally fire into the center of the firebox. Adjust (ie, square, level and plumb) the burner
mounting to obtain a perpendicular mounting.

Confirm that the burner tile wasn't damaged during instaflation.

Add any required refractory (eg, expansion gap) materials between burner tile and endwall
refractory. Consult the Burner OEM’s I0O&M Manual for specific requirements.

Confirm that the pilot igniter electrode gap is approximately 1/8”.

Confirm that the burner fuel gas and pilot gas piping connections are sufficiently tight (they
could have loosened during shipping).

Confirm that the burner ignition wiring (encloéure to spark plug) is intact,

Confirm that the FD Fan Assembly is firmly mounted to the CMS Skid (its mounting bolts could
have loosened during shipping).

Upon the proper completion of the above steps, the CMS is ready to be powered up (but not
ready for operations),

For improved access to the burner endwall and local components, the control skid knee
bracing may be removed once the CMS Skid is set into place (this step is optional).

reserved for future use.

reserved for future use.
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Suggested SHO Erection Procedure
ES-SHOEP-101.1

CONCLUDING Q/A

6.1  Upon proper installation of the crossovers, the coil & manifolds may be hydrotested a second
time; the coil and manifolds were hydrotested at THM's FabShop. Refer to THM’s Hydrotest
calculations for more details on the coil’'s and manifolds’ capabilities and limitations.

6.2 Prior to connecting the SHO manifolds to the plant piping, remove any and all debris in the
process piping (o and from the heater) with a suitable flushing or pigging procedure.

6.3 Prior to connecting the CMS skid to the plant piping, remove any and all debris in the fuel gas
and vent gas piping (to and from the CMS) with a suitable flushing or pigging procedure.

6.4

7. START-UP/COMMISSIONING

7.1 Refer to the THM's Owner's Manual for commissioning and operating guidelines and tutorials.
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MJ16-185-CHS

START UP PROCEDURES FOR COLD AND HOT STARTS



TULSA HEATERS
MIDSIREAM

ENGINEERING STANDARDS MJ16-185-CHS

START UP PROCEDURES FOR COLD AND HOT STARTS

Cold Startup - The following sequence of operation is typical and recommended for the THM
heater but should be verified by the BMS {Burner Management System) supplier. 1) Confirm
that you have gas pressure to the system and all manual block valves to the pilot and main
hurner are opened. Confirm that there is process flow {(compressed air) flowing through the
heater coil, The automated shutdown valves for both the pilot and main gas trains shouid be
closed {by the PLC) at this time. When the operator signals that they are ready to start the
system the PLC will check that all the permissives and interlocks are in place to allow for a start
of purge. 2) Start Purge. The purge is done with the combustion air blower set to maximum
RPM and with all dampers in the wide open position. A timed purge should allow for a total of
four volume changes in the heater and downstream system. Assuming the timing is not
interrupted by an interlock activation, it will continue until complete. Once finished, it will
notify the operator that “Purge Complete” has been accomplished. 3) Ignite Pilots. Once the
purge is completed, the operator will be notified that the system is ready to start the pilots. The
pilot header double block and bleed valves will energize and the ignition transformer will be
energized. The pilot valves and the ignition transformers will oniy be energized for a maximum
of 10 seconds. If the pilot flame is not detected within this time the individual pilot isolation
valve will close and a purge sequence must be done again to attempt ignition again. 4) Prove
Pilots. The pilot has its own dedicated flame detector, which in this case is a UV flame scanner
sighted at the pilot flame. Once proven, the individual pilot valve will hold in and continue to
burn, 5) Light Main Burner. Before the main burners are lit, the PLC will continue to check the
permissives to ensure it is safe to light the main burner. Aside from the NFPA mandated
permissives there should also be a permissive that indicates there is sufficient flow in the
process coils. In other words, the process stream (in this case compressed air) must be flowing
to light the main burner. The system then proceeds to energize the main header vent and shut-
off valves. A five second trial for ignition should be provided from the time the individual
isolation valve is opened until the detection of the flame from the main burner. The main
burper is lit from the previously ignited pilot. If the main burner flame is not detected, the
individual main burner isolation valves are de-energized. The main burner confirmation should
be achieved through use of the second UV scanner which should be sighting the main flame and
not be able to “see” the pilot flame. The main burner gun should light off at the minimum fire
(1.9 MMBtu/hr) rate while the combustion air blower is also brought up to a flow that achieves



approximately 15% by volume 02 (dry). 6) Confirm Main Burner Status. Once this is achieved,
the system is ready to be ramped up to operating conditions over time. This is usually
performed manually or programmed within the PLC and the firing rate is increased in ratio with
the fuel ensuring that approximately 15% 02 by volume is maintained in the flue gas. For a cold
light off, this time should not be any faster than 10 minutes to the norma! firing rate and should
be done no more rapidly than linearly. For a hot light off (internal fire box temperatures
greater than 500 F), it is permitted to shorten this ramp time to 5 minutes from minimum light
off rate to normal firing rate. During both cold and hot starts, the process outlet temperatures
should be monitored and maintained below the normal setpoint by adjusting {increasing) the
process flowrate. it is permitted to operate the process flow rate at maximum during the ramp
up period. When the normal firing rate is reached, the system can be switched to automatic
temperature control providing that there is a small differential between the process outlet
temperature and the setpoint temperature {within 5 F). Prior to start-up, all refractory
installations should be thoroughly heat dried before being placed into normal operating service.
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UNIVERSAL COMBUSTION CORPORATION

8312 SOUTH 75th EAST AVENUE
TULSA, OKLAHOMA 74133
PH. 918-254—1828 FAX. 918—459-3824 unicombust@aol.com
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FUEL GAS PRESSURE AT BURNER (psig)

UCC CAPACITY CURVE NO. 16—109—CC
REFERENCE DRAWING NO. 16—109—01

JOB NO. 16-109

DATE: 2/12/16

CUSTOMER NAME: TULSA HEATERS MIDSTREAM
PO: 017841

END USER NAME: DYNO—NOBEL

UNIT:  H100 AIR HEATER

JOBSITE: LOUISIANA, MO ELEV: 500’ ASL

BURNER TYPE AND SIZE: RGR—-7-SP (1 REQ’'D)
FUEL TYPE(S): MAIN GAS — INLET GAS - 1000 BTU/scf (LHV)
PILOT — SAME

PILOT ORIFICE DRILLING: #55 MTD DIA

MAX HEAT RELEASE: 9.38 MM BTU/hr @ 15 psig
NORMAL HEAT RELEASE: 7.97 MM BTU/hr. @ 11 psig
MIN. HEAT RELEASE: 1.88 MM BTU/hr. @ 0.6 psig
PILOT GAS PRESSURE REQ'D: 10 psig CONSTANT
PILOT HEAT CAPACITY: 60,000 Btu/hr




5 + THE NEW YORK BLOWER COMPANY INSTALLATION
'* i Willowbrook, IL. 60527-5530 MAINTENANCE, IM-250
Visit us on the Web: http://www,nyb.com OPERATING
Phone: (800) 208-7918 Email: nyb@nyb.com INSTRUCTIONS
SQUARE FANS
SOUND

& WARNING

A WORD ABOUT SAFETY

The above WARNING decal appears on all nyb fans. Air moving
equipment involves electrical wiring, moving parts, sound, and
air velocity or pressure which can create safely hazards if the
equipment is not properly installed, operated and maintained.
To minimize this danger, follow these instructions as well as the
additional instructions and warnings on the equipment itself.

All installers, operafors and mainterance persornmel should
study AMCA Publication 410, "Recommended Safety Praclices
for Air Moving Devices", which is included as part of every ship-
menti. Additional copies can be obtained by writing to New York
Blower Company, 7660 Quincy St., Willowbrook, IL 80527,

ELECTRICAL DISCONNECTS

Every motor driven fan should have an independent disconnect
switch to isolate the unit from the electrical supply. It should be
near the fan and must be capable of being locked by mainte-
nance personnel while servicing the unit, in accordance with
OSHA procedures.

MOVING PARTS

All moving parts must have guards to protect personnel. Safety
requirerments vary, so the number and type of guards needed fo
meet company, local and OSHA standards must be determined
and specified by the user. Never start a fan without having alf
safety guards installed. Check regularly for damaged or missing
guards and do noi operate any fan with guards removed. Fans
can also become dangerous because of potential “windmilling”,
even though all electrical power is disconnected. Always block
the rofating assembly before werking on any moving parts.

Some fans can generate sound that could be hazardous to
exposed personnel. It is the responsibilly of the system
designer and user to determine sound levels of the system, the
degree of personnel exposure, and to comply with applicable
safety requirements to protect personnel from excessive noise.
Consult nyb for fan sound power level ratings.

AIR PRESSURE AND SUCTION

In addition to the normal dangers of rolating machinery, fans
present another hazard from the suction created at the fan inlet.
This suction can draw materials into the fan where they become
high velocity projectiles at the outlet. It can also be extremely
dangerous to persons in close proximily to the inlet, as the
farces involved can overcome the strength of most individuals.
Inlets and outlets that are not ducted should be screened {o
prevent entry and discharge of solid objects.

& DANGER

ACCESS DOORS

The above DANGER decal is placed on all nyb cleanout doors.
These doors, as well as access doors {o the duct sysiem,
should never be opened while the fan is in operation. Serious
injury could result from the effects of air pressure or suction.
Quick-opening deors must have the door handle bolls securely
tightened to prevent accidental or unauthorized opening. Bofted
doors must be fightened for the same reason.

RECEIVING AND INSPECTION

The fan and accessories should be inspected on receipt for any
shipping damage. Turn the wheel by hand {o see that it rotates
freely and does not bind.

F.O.B. factory shipping terms require that the receiver be
responsible for inspecting the equipment upon arrival. Note
damage or shortages on the Bili of Lading and file any claims
for damage or loss in transit. nyb will assist the customer as
much as possible; however, c¢laims must be originated at the
point of delivery.



HANDLING AND STORAGE

Holes are provided in the housing sides for lifting. Never lift a
fan by the wheel, sha#t, motor, metor bracket, or any fan pant
not designed for lifting. A spreader should be used to avoid
damage.

Whenever possible, fans and accessories should be stored in a
clean, dry location to prevent rust and corrosion of steel com-
ponents. If outdoor storage is necessary, protection should be
provided. Cover the entire fan to prevent the accumulation of
dirt and moisture in the housing. Cover motors with waterproof
material. Check dampers for free operation and iubricaie moving
parts prior fo storage. Inspect the stored unit periodically.
Rotate the wheel by hand every two weeks to redistribute
grease on motor bearings.

FAN INSTALLATION

nyb wheels are dynamically balanced when fabricated. Fully
assembled fans are test run at operating speeds to check the
entire assembly for conformance to nyb vibration limits.
Nevertheless, alf units must be adequately supported for
smooth operation. Ductwork or stacks should be indepen-
dently supported as excess weight may distort the fan
housing and cause contact between moving parts. Where
vibration isolators are used, consult the nyb certified drawing
for proper lacation and adjustiment.

Slab-Mounted Units

A correctly designed and level concrete foundation provides the
best means of installing floor-mounted fans. The mass of the
base must maintain the fan/driver alignment, absorb nomal
vibration, and resist lateral loads. The overali dimensions of the
concrete base should extend at least six inches beyond the
base of the fan. The weight of the slab should be two to three
times the weight of the rotating assembly, including the motor.
The foundation requires firmly anchered fasteners such as the
anchor bolts shown in Figure 1. Hammer-drilled expansion fas-
teners can be used in less demanding applications.

/i
FANPEDESTAL /¢

ANCHOR BOLT -~ Y \}a;’
FAN BASE =%, |

SHIM & GROUT —-,

:J"'
Lou o n {:’ﬂ"‘b ‘]
Lot s P

PiPE SLEEVE

Figure 1

Move the fan to the mounting location and lower it over the
anchor bolis, leveling the fan with shims around the bolts,
Fasten the fan securely. When grout is used, shim the fan at
least 3/4-inch from the concrete base {see Figure 1). When
isolation is used, check the nyb cerlified drawing for installation
instructions.

Etlevated Units

When an elevated or suspended structural steel platform is
used, it must have sufficient bracing to support the unit load and
prevent side sway. The platform should be of welded construc-
tion {o maintain permanent alignment of all members.

START-UP

Safe operation and maintenance includes the selection and use
of appropriate safety accessories for the specific installation.
This is the responsibility of the system designer and requires
consideration of equipment {ocation and accessibility as well as
adjacent components, All safety accessories must be installed
properly prior to start-up.

Safe operaiing speed is a function of system temperature and
wheel design. Do not under any circumstances exceed the
maximum safe fan speed published in the nyb bulletin, which
is available frem your nyb field sales representafive.

A CAUTION

1 TIGHTEN ALL SET SCREWS-_:
 INFANWHEEL oo
2. TIGHTEN ALL SET scnews
. INBEARINGS.” ==
3. REPEAT AFTER 8 HOUR!
- OF OPERATION.

REPEAT AGAIN AFTER

TWO WEEKS OPERATION.

Procedure

1. i the drive components are not supplied by nyb, verify
with the manufacturer that {he starting torque is adequate
for the speed and inertia of the fan,

2. Inspect the installation prior to starting the fan. Check for
any loose items or debris that could be drawn into the fan
or dislodged by the fan discharge. Check the interior of the
fan as well. Turn the wheel by hand to check far binding.

3. Check drive installation.

4. Check the tightness of all sefscrews, nuis and bolts. When
furnished, tighten hub setscrews with the wheel criented
s0 that the setscrew is positicned underneath the shaft.

5. Install ali remaining safety devices and guards, Verify that
the supply voltage is correct and wire the motor, “Bump”
the starter to check for proper wheel rotation.
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6. Use extreme caution when testing the fan with plenum
ducting disconnacted. Apply power and check for unusual
sounds or excessive vibration. If either exists, see the sec-
tion on Common Fan Problems. To avoid motor overload,
do not run the fan for more than a few seconds if plenum
is not fully installed. Without plenum ductwork, normal
operaling speed may not be obtained without motor over-
load. Once plenum ductwork is complete, check for correct
fan speed and complete installation. Plenum ductwork and
guards must be fully installed for safety.

7. Setscrews should be rechecked after a few minutes, eight
hours and two weeks of operation (see Tables 1 for
correct tightening torques).

NOTE: Shut the fan down immediately if there Is any sud-
den increase in fan vibration,

Table 1 -WHEEL SETSCREW TORQUES

FULL-WIDTH WHEEL-CONE CLEARANCES
(contact nyb for partfal-width dimensions}

WHEEL BACK PLATE
UNIFORM
CLEARANCE

L-—_ A
(SEE TABLE BELOW)
INLET CONE

Setscrew Size Carbon Stee! Sefscrew Torgue®
Diameter (in.) ih.-in. fo. -ft.
1i4 75 6.2
5116 144 12
3/8 252 21
716 396 33
1/2 600 50
5/8 1164 97

* Stainless Steel setscrews are not hardened and should
not be tightened to more than 1/2 the vaiues shown,

FAN MAINTENANCE

nyb fans are manufactured to high standards with quality mate-
rials and components. Proper maintenance wili ensure & long
and frouble-free service life.

Bo not attempt any malntenance on a fan unless the elec-
trical supply has heen complefely disconnscted and
locked. in many cases, a fan can windmill despite removal of
all electrical power. The rotating assembly should be blocked
securely before attempting maintenance of any kind.

The key to good fan maintenance is regular and systematic
inspection of all fan parts. Inspection freguency is determined
by the severity of the application and {ocal conditions. Strict
adherence to an inspection schedule is essential.

Regular fan maintenance should include the following:

1. Check the fan wheel for any wear or corrosion, as either
can cause catastrophic failures. Check also for the build-
up of material which can cause unbalance resulting in
vibration and serious safety hazards. Clean or replace the
wheel as required.

2. Buring any routine maintenance, all setscrews and bolts
should be checked for tightness. See {able for torques.

3. When installing a new wheel or cone, the proper wheel-to-
iniet cone clearance must be maintained (see Figure 2).

WARKING: Do not remiove or loosen the fan hub from the
fan wheel., Removing or loosening the fan hub from the
fan whee! will cause imbalance and void the warranty.

Figure 2
Fan AN Fan AT
Model Dimension Model BDimension
10 4 112 20 7 5/16
12 5 22 8 1/8
13 5 1/2 24 8 7/8
18 6 7/16 27 9 7/8
16 6 30 101118
18 6 5/8
WHEEL BALANCE

Airstreams containing particulate or chemicals can cause abra-
sion or corrosion of the fan parts. This wear is ofien uneven and
can lead to significant wheel unbalance over time. When such
wear is discovered, a decision must be made as {o whether to
rebalance or replace the wheel.

The soundness of all parts should he determined if the original
thickness of components is reduced. Be sure there is no hidden
structural damage. The airstream components should also be
cleaned o remove any huild-up of foreign material. Specialized
equipment can be used o rebalance a cleaned whee! that is
considered structurally sound.

Balance weights shouid be rigidly attached at a point that will
not interfere with the housing nor disrupt airflow. Remember
that centrifugal forces can be extremely high at the outer radius
of a fan wheel. Welding is the preferred method of halance
weight attachment. Be sure o ground the welder directly to the
fan wheel.
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COMMON FAN PROBLEMS

Excessive Vibration

A common complaint regarding industrial fans is "excessive
vibration”. nyb is careful to ensure that each unit is precisely
balanced pricr to shipment; howsver, there are many other
causes of vibration including:

1. l.oose mounting bolts or setscrews.

2. Misaligned or unbalanced motor.

3. Bent shaft due to mishandling or material impact.

4. Accumulation of foreign material on the wheel.

5. Excesslve wear or erosion of the wheel,

8. Excessive system pressure or restriction of airflow due
1o closed dampers.

7. inadequate structural support, mounting procedures or

materials.
8. Externally transmitted vibration.
Inadequate Performance

Incorrect testing procedures or calculations.

Fan running too stowly.

Fan wheel rotating in wrong direction.

Wheel not preperly centered relative to inlet cons.

Poor system design, closed dampers, air leaks, clogged
filters, or coils.

6. Obstructions or sharp elbows near inlets.

7. Sharp defiection of airsiream at fan outlet.

Excessive Noise

SR N-

Premature Component Failure

1. Prolonged or major vibration.

2. Inadeauate or improper maintenance.

3. Abrasive or corrosive elements in the airstream or sur-
rounding environment.

4. Misalignment or physical damage fo rotating

components.

Excessive fan speed.

Extreme ambient or airstream femperatures.

Improper tightening of wheel sefscrews.

Nom

REPLACEMENT PARTS

It is recommended that only factory-supplied replacement
parts be used. nyb fan paris are built to be fully compatible
with the original fan, using specific alloys and tolerances.
These paris carry a standard nyb warranty.

When ordering repiacement parts, specify the part name,
nyb shop and control number, fan size, type, rotation {(viewed
from drive end) and arrangement. Most of this information is
on the metal nameplate attached fo the fan base.

For assistance in selecting replacement parts, contact your
local nyh representative or visit: htp:/Awww.nyb.com.

Example: Part required: AcF Wheel

Shop/control number: A-10106-100
Fan description: Model 18 SQ Fan

1. Fan operating near "stall” due to incarrect system

design or installation.

\é:brtatlon originating etse;wh?re in the system. Clockwise rotation
ystem resonance or pulsation. ' . Arrangement: 4

Impreper tocation or erientation of fan intake and dis- .

charge. Suggested replacement parts include:

Inadequate or faulty design of supporting structures. Wheel

Nearby sound reflecting surfaces.

Loose accessories or components.

o

Component parts; Damper
Inlet Cone Motor

Noo

LIMITED PRODUCT WARRANTY

All products are warranted by nyb to be free from defects in materials and workmanship for a period of one (1) year after shipment
from its plant, provided buyer demonstrales to satisfaction of nyb that the product was properly instailed and maintained in
accordance with nyb's instructions and recommendations and that it was used under normal operating conditions.

This warranty is limited to the replacing and/or repairing by nyb of any part or parts which have been returned to nyb with nyh's written
authorization and which in nyb's opinion are defective. Paris not manufaciured by nyb but installed by nyb in equipment sofd to the
buyer shall carry the original manufacturers warranty only. All fransportation charges and any and all sales and use laxes, duties,
imports or excises for such part or paris shall be paid for by the buyer. nyb shall have the sole right to determine whether defective
parts shall be repaired or replaced.

This warranty does not cover any customear labor charges for replacement of parts, adjusiments or repairs, or any other work unless
such charges shall be assumed or authorized in advance, in writing, by nyb.

This warranty does not cover any praduct which, in the judgement of nyh, has been subject to misuse or neglect, or which has been

repaired or altered outside nyb's plant in any way which may have impaired its safefy, operation or efficiency, or any product which
has been subject {o accident.

This warranty shall be nult and void if any part not manufactured or supplied by nyb for use in any of its preducts shall have been
substituted and used in place of a part manufactured or suppliad by nyb for such use.

There are no warranties, other than those appearing on the acknowledgement form INCLUDING NO WARRANTY OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, given in connection with the sale of the goods sold hereunder.

The buyer agrees that his sole and exclusive remedy, and the limit of nyb's liability for loss from any cause whatsoever, shali be the
purchase price of the goods sold hereunder for which a claim is made.

The New York Blower Company - 7660 Quincy Strest - Willowbrook, lllincis 60527-5530
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SPECIFY ROTATION AS VIEWED FROM DRIVE SIDE

ARROW INDICATES COUNTERCLOCKWISE ROTATION

INLET RING \

8

INLET CONE S/A

HOUSING /A

MOTOR PLATFORM §/A

Parts List
1. Inlef Ring 4. Housing
2. Inlet Cone 5. Motor Platform
3. Wheel 6. Motor

*  QOrder for parts must spécify rotation,

Form 807 GAW



« THE NEW YORK BLOWER COMPANY INSTALLATION

Willowbrook, IL. 60527-5530 MAINTENANCE, IM Insert - All
Visit us on the Web: http://www.nyb.com OPERATING

Phone: (800) 208-7918 Email: nyb@nyb.com | INSTRUCTIONS

INFORMATION AND WARNINGS
ON ALL NYB FANS

Beginning in June 2012, warning signage has been placed on all nyb fans in the form of readily
understandable symbols or pictograms, as specified by 1ISO and recommended by the European
Union. The following is a brief description of each pictogram:

General Hazard Hand Crush from above

Electrical Hazard due to
motor

Entanglement of
Hand/Rotating Shaft

Do Not Enter/Confined

Danger of having hands Space

or fingers cut

Lock Power Supply in Off
Position and wait for shaft
to stop rotating prior to
opening or servicing

Hand Crush / Pinch Point

Possibility of
entanglement of
hand or fingers

Read Installation, Operation,
Maintenance Manual

Hot Surfaces Lift Here
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ITEM IDENTIFICATION

Purchaser Callidus Technologies Cwner [yno-Nobel
Localicn Louisiana, MO Manufacturer Tulsa Heaters Midsiream LLC
Unit No Thermai Oxidizer ltem No. E-1351 1
Service Indirect Fired Air Heater Reference  MJ16-185
Number One Type Convective Design
Total Absorbed Duty, MMBTU / hr 7.00
Maximum/Minimum Fired Duty, MMBTU/r 9.4M1.0
PROCESS DESIGN CONDITIONS
SHELL COH. REV

OPEIAlNG CASE .uiceieicieireeee ettt en e eesass et e b eesnesresesnes DESIGN

SEIVICE...ocviveieee e .. Indirect Fired Air Healer

Heat Absorption, MM Btu / br... . {700 7.00

FIUid e ... Flue Gas Air

Flow Rate, Lb / hr .. . 26457 49,850

Flow Rate, BPD ..o

Pressure Drop, in H2O & psi (Allowable, Clean) .... . 1.0 10.0

Pressure Drop, in H20O & psi {Calculated, Clean) ...... 0.3 8.8

Avg. Radiant Flux Density, Btu 7 hr * &2 (Calculated)......

Avg. Convection Flux Density, Btu / hr * fi2 (Calculated) 8,084

Maximum Radiant Flux Density, Blu fhe * ft2 ..o

Maximum Convection Flux Density, Btu / hr * fi2

Velocity Limitation, 756G e .

Mass Velocity, Flue Gas & Process Fluid, 1b / fi2 * sec ... 0.236 19

Maximum Allowable inside Film Temperature, deg F ....... 675

Maximum Calculated Inside Film Temperature, deg F .. 1091

Fouling Factor, ir * B2 * deg F/ BTU oot 0.001 0.001
inlet Conditions:

Temperalure, deg F . e e 1400 80

Pressure, in H20 & psig . 83 10.3

Liquid Flow, Lb /hr....... ) 0

Vapor Flow, Lb fhr ... . 26,457 48,850

Density, Vapor, Lb / ft3.. .. 0.12

Molecular Weight, Vapor .. . 28.48 28.00

Viscosily, Liguid, ¢p ..........

Viscosily, Vapor, op ... 0.019

Specific Heat, Liguid, Blu/Lb *deg F...

Specific Heat, Vapor, Blu/Llb*deg F.....c.evovee. 0.240

Thermal Conductivity, Liquid, Btu/hr*fi *deg F ... .-

Thermal Conductivity, Vapor, Btu/hr *ft *deg F..ove e 0.015
QOutlet Conditions:

Temperature, deg F oo 430 650

Pressure, in H20 & psig .. amb 1.5

Elguid Flow, LB/ RF i rnns 0 0

Vapor FIOW, LD/ RF i rreser i r s et 26,457 49 850

Density, Vapor Lb/ ft3....... , . 0.04

Molecular Weight, VApOr ... e s seenaes 28.48 28.00

ViISCOSILY, LIGUId, CD < ovverieee ettt ettt er e eneren

Viscosity, Vapor, ¢p ....ocoveevrvreveenenis 0.031

Specific Heat, Liquid, Btu/lLb *deg F...

Specific Heat, Vapor, Blu/Lb *deg F...crrrveveeenn, - 0.252

Thermal Conductivity, Liquid, Blu/hr* £ *deg F e

Thermal Conductivity, Vapor, Blu/hr * ft * deg Foooee s 0.028
Burner:
Heai Release, MMBtuthr 9.37
Flue Gas Oxygen %(dry) 15%

CONVECTION HEATER DATA SHEE? CUSTOMARY UNITS
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Filename: MJ16-185
MECHANICAL DESIGN CONDITIONS
Cail Design: COIlL
Design Pressure, psig .. 00
Design Fluid Temperature Deg F ......................... 700 for A106 1000 for P11
Corrosion Allowance......... Tubes & Filtings, in. ... 0,083
Hydrostalic Test Pressure, psig ....c.oovicnec 150
Stress RelBVE .ot e . NO
Weld Inspection Requirements, Radicgraphy or Other ..... . N
Maximum Tube Wall Temperature, Deg F (Calculated) ... . 1604
Inside Film Coefficient (Calculated) .......oecevceececcscseecreins 38
Maximum Tube Wall Temperature, Deg F (Design) ... 1050
Design Basis for Tube Wall Thickness ... AP-SINASME Seclion VI but no stamp
Coil Arrangement
Vertical OF HOMZONLE! .vovve e i n e HORIZONTAL
Tube Material {ASTM Specification and Grade} .. A108GrB A335 P11~ 15 4 rows
Outside Diameter, IN ... 3.500
Wall Thickness, (Average) In. 0.216
Number of Passes .. . e 14
Overall Tube Lenglh = 8.92
Fffective Tube Length, Ft.. . 1.50
Bare Tubes: Number ................ 28
Toial Exposed Surface, Sq ¥t ........ 192
Extended Surface Tubes: Number . 98
Tolal Exposed Surface, SqFL .. ... 5£,B88
Tube Spacing, Center to Center, In. (Slaggered) (in Line)cvveiine B
Tube Center to Fumace Wall, In. Min ..o, 3
Description of Extended Surface: Row 1 Row 2-7
TYPE cooeeeeereecrreeens Serrated Serrated
Fin or Stud Matenial ... e SS 10.5Cr {40 Carbon
Fin or Stud Dimensions Height {in.) x Thickness (in.} ..o, 0.5x0.036 05x0.035
Fin or S1Ud SPACING ..o ets e s easets e bbb 5 FPI 7 EPl
Maximum Fin or Stud Temperature (°F) .98y 1B
Extension Ratio ., " 6.76 9.07
Return Bends &for Plug Type Fittings
Manufacturer and TYPE ..o etsevemsrensnienins SR U Bends
Material (ASTM Specification and Grade) .........creveerervrrreeressrernains A234WPB
Nominat Rafing or Schedule ....ovoeniiiiii e, . sch40
Location ......cccvecoeenniiciecene Headar Bax
Welded o1 Rolled ..ot n s b welded
Manifoids
Manufaciurer and TYPE s s are s Fignged
Material (ASTM Specification and Grade) . A106GrB
Nominat Rating Sid
Location ..............
Welded or Roled ..ot st v s s
Flange: Size and Ralig ......occooevemcine et e 18" 1150#  inlet 18" 50# oullet
LOCAEOMN i e
Tube Supports
Ends, Top, Bottom ENES INTERMEDIATE
MEBLEHE] oottt st s [ NA
i 3"
Caslable 4"
CONVECTION HEATER DATA SHEET CUSTOMARY UNITS
TULSA HEATERS MIDSTREAM LILC Rev. 1 3/24i2016 PAGE: 20f3




Refractory Design Basis:
Casing Temperature, °F

Combustion Chamber
Thickness
Wall Constructicn

Anchor Material & Type
Casing Material

Ficor:
Thickness
Wall Construction

Anchor Material & Type
Casing Material

Sidewalls:
Thickness
Construction

Anchor Material & Type
Casing Material

Roof:
Thickness
Roof Construction

Casing Material

Qutlet Transition:
Thickness
Wall Construction

Anchor Material & Type
Casing Material

Header Boxes
Location
Thickness
Wall Construction
Anchor Material & Type
Casing Material

Exhaust Gas Ducts
Location
Material & Thickness

Lining {iniernal or external)

Insulation Material
Liner Thickness & Material

Design Temperatures, Hot Face / Cold Face, deg F

Filename: MJ16-185
MECHANICAL DESIGN CONDITIONS (continued)
150 Wind Velocity, MPH 5 Ambient Temperature, °F - 85
5.0 Hot-Face Temperalure: Material 1,500 Calculated 1,400
5" blanket
310 S8 pinsfclips Anchor Attachment Weided
Cs Casing Thickness  3/18" Ouiside Temperature 150
5.0 Hot-Face Temperature: Material Caleulated 1,400
5" of Ceramic Fiber
310 pins/clips Anchar Attachment Stud Gun
o8 Casing Thickness ~ Z/18” Ouiside Temperature
5.0 Hot-Face Temperature: Material 1,500 Calciated 1,400
5* of Ceramic Fiber
310 pinsiclips Anchor Attachment Stud Gun
8 Casing Thickness  2/15" Qutside Temperature 150
NONE Hot-Face Temperature: Material Calculated
Anchor Attachment
Casing Thickness Quiside Temperature
316" Hot-Face Temperature: Material s Calculated 430
316" CS
Anchor Altachment
Casing Thickness  3/18" Outside Temperature
BOTH ENDS Hinged Door / Bolled Panel BOLTED
2!1
2" Ceramic Fiber Blanket
CS Pins
CS Casing Thickness  3/18"
N/A NIA N/A
N/A NIA NIA
N/A N/A NIA
N/A NIA N/A
N/A NIA N/A
N/A NIA N/A

Internal & External Coatings

Int. Prep & Coating(s)
Ext. Prep & Coating(s)

Special Equipment

NONE
Per THM Standard

Sp-6 Blast and 2-3 mils Z for heater casing, high temp aluminum for transition/stack

Combustion air blowerNVFD in NEMA 12 enclosure{loose}

REV|
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