Model No.: SPT 30-60

S.0.No.: __ 814585

Drawing No.: D-81455-04

P.O.No.:  BI123%

DESIGN SPECIFICATIONS

Pressure:; -2.5 to 50 PSIG

Temperature: _535 °F

Color: __ —meemee

Test: Per ASME Code

Material: Alloy C-276, SB-575 UNS N10276

Construction: _ Welded

Specification: ASME BPV 2001, 2003 ADD. Sect VII, Div 1

Inlet Outlet Removal Particle Size
Contaminant  Conc. (1) Conc. (2 Efficiency Removed
1. HCI | 2.13 Ib/Hr 0.06 Ib/Hr 97% (Overall System
Removal)
2,
3
4.
OPERATING CONDITIONS
Capacity: 2343 ACFM ( Ibs/hr) Water Vapor: lbs/hr
Gas Inlet Temp.: __ 535 F Pressure: 50 PSIG
Pressure Drop: "WC Recirculation Temp: F
Scrubbing Liquid: _ NaOH/Water Recirculation Rate: GPM
Make-up Rate: As Reqg'd GPM - Overflow Rate: As Reg'd GPM
SPRAY NOZZLE
Type: BETE SCM 24W Capacity: GPM at psig
SCRUBBER WEIGHT
Shipping (Dry): 2,500 Operating (Wet): lbs

(1) - Inlet Concentration is assumed when not given.
(2) - Outlet concentration is based on maximum inlet concentration.
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Model No.: EVS-12 S.0. No.: __ 81455
Drawing No.: D-81455-005 P.O. No.: 3f13
DESIGN SPECIFICATIONS
Pressure: -2.5 to 50 PSIG Test: Per ASME Code
Temperature: _535°F Material: Alloy C-276, SB-575 UNS N10276
Color:___ s Construction: Welded
| Specification:
Inlet QOutlet Removal Particle Size
Contaminant  Conc. (1) Conc. (3) Efficiency Removed
1. HCI 2.13 Ib/Hr 0.06 Ib/Hr 97% (Overall System
Removal)
2,
3.
4,
OPERATING CONDITIONS
Capacity: _2343 ACFM Ibs/hr
Water Vapor: Ibs/hr  Gas Inlet Temp.: F
Pressure Drop: "WC Recirculation Temp: F
Scrubbing Liquid: __NaOH/Water Recirculation Rate: GPM
Make-up Rate: As Req'd GPM  Overflow Rate: As Reqg'd GPM
SPRAY NOZZLE
Typé:BETE NCF 2048K-15 Capacity; GPM at psig
SCRUBBER WEIGHT
Shipping (Dry):650 Ibs Operating (Wet): lbs .

1

- Inlet Concentration is assumed when not given.
2) - Outlet concentration is based on maximum inlet concentration.

Form No. 572.10M
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CAUSTIC SCRUBBER PACKED TOWER

CAUSTIC SCRUBBER SUMP

c-310)

CAUSTIC _TANK (T—305)

SIZE: 30° 1D, X 12'-5" FF/T SzE: 48" 0.0. ¥ B-3" T/T SZE:  ~ 60" LD, X 6'-0" H.
DES. PRESS: 50 PSIG Dis. press. 30,096/-25 PG 065, PRESS. ATMOS
DES. TEMP.; S35F . & DES, TEMP,: AMBIENT
CAPAGTY: 75 MSCFH CAPACITY: 650 GAL NOMINAL i i
HATL: HASTELLOY MATL: HASTELLOY & MATL: e
INSUL.; IONE INSUL. MESH % INSUL.: NONE
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RATED FLOW: 105 GPM
MOTOR HP: 7.3 HP
DES. PRESS: 150 PSIG

DES. TENP: 180T
DISCH. PRESS: 43 PSG

RATED FLOW: 240 GPH
MOTCR HP: 1 HP
DES. PRESS: 150 PSIG
DES. TEMP.:

DISCH, PRESS.: 120 PSC

—]
CAUSTIC INJECTION PUMP_(G—331)
RATED FLOW: 123 GPH
MOTOR HP:  1/3 HP
DES. PRESS: 150 PSIG

DES. TEMP:  180F
DISCH. PRESS.: 50 PSIG

STATUS

STANDARDS

P & | DIAGRAM FOR
CAUSTIC SCRUBBER SYSTEM
CUSTOMER

GIANT YORTOWN REFINERY
GRAFTON, VA |

CEILCOTE AIR POLLUTION CONTROL
14955 Sprogus Rd. Suite 250 Sirongavile, Ohio  44136-1738
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(=Uuf
—= » TO BE ASSIGNED ® HYDRO semncs wa | wes | oo | e |orivor| TEST [ nmec | oma [ [
J\B_’ HAT'L BD. ** TO BE ASSIGNED BY CUSTOMER BLOWDORN CONNECTION B0 | 1* |41/ 3| & || spe | et /2 405 [SB-B19.UNS 10278
ALBH-:R CERTIFIED & MFG. BY B CONOUCTMTY c | 2 & | 434" | & |34 3/ | ve 378" 405 [5E-519.UNS 10278
PALMER TQOL CO. - - < i SGHT GLASS CONNECTON Lz | - |41/ |38 | o | 8780 | e/16" | e . vz 408 [sE-610,U85 10279
CAMDEN, TN. F—__IT- LEVEL TRANSMITIER CONN, o 1| s | s | & | s | njie | oo W/ 405 [SB-B10.0N5 NI0278
-—25 50| PSI _53.5 ‘F HANMRAY WITH OAMT o 20" 7T 3" 20 V4% /18t | e T 11 3/187 [B-5TR.UNS NI0278
@ W.P, / AT TEMP, & PH CONMECTION PH " 41/ |3 4 s/m" 8/16™ LAR 4T, \Fra 408 [SB-B19.UNS N1027H
») ) 5 o PUMP SUCTION ] 3 TVT [ 4 3/ 15/18° L2 JT, 5/8" 405 [SE-B19,UNS N10279
M'DMT[—E ar___ 80 es 3 fentot WELD T0 SHELL-1/8" FILLET PRESSURE TRANSHITTER | 1m | | s | 4 |8 she | ol 7z w05 Fo-bues moars
n 4 PLACES, 1" LG. AS SHOWN PER TF8-43-D
MFG'SER'“"W' g'-g" REUET VALVE w | & | o |77 8 || 1558 | wea /T ws fe-suuns moars
P.U‘|81455/8209hh | E.N.| 00 i WATER w |1yE| s 3wt | 4 |3/ | njet | e /2" 405 [Ba-819,UNS N10278]
VIEW A-A NAMEPLATE BRKT. @ TEMPERATURE ELENENT 1 1 [ aa | 3aet | & [am| e/t | weat /2 205 [B-B10,un5 HI02TH
YEARBUILT m 7' AN SCR. MTG. FLANGE 3] 0 nr 3 3/8"| 28 |1 1/8% 2 3/8° AP T 1™ 3187 [S8-5TSUNS N10276)
_NAMEPLATE 2" gfu P[aA‘I.'E h-nd0 S04 Gé _lé' -~ EVS MTC. FLANGE e | e 19° 1 2 | 1 | 1t | wear 7 3/16° (58-373,U85 N10278
TYP. NOTES:
WELD DETAILS
uARK | WELD [SiZE (in.) 1. CUSTOMER P.0. NO. P0B123
DETAIL "‘ BACK-UP RINGS TO BE GALVANIZED PER SPECIFICATION.
1 A3/18
o | 1 | /8 DAvIT 3'-33" 3. MANWAYS WILL BE FURNISHED WITH DAVITS.SEE D-81455-12
vz | 1 | a8 n-ausssilm MATERIALS OF CONSTRUCTION:
K x3/18 TANK SHELL - ALLOY C-276, SB-575 UNS N10278
T = eS8 LAP JOINT FLANGES —(LAPS) ALLOY C-276  SB-575 UNS N10278
i BEN; SADDLES — SA-240 304
W 1 | As/ie e 140° NN ASME F&D HEAD HEADS—SB575,UNS N10276
= |t .| 5 % —-81455-1 o @ NOM.) 48" 0.D.,48" LD.R, BOLTING: A183 GR. BY BOLTS WITH A-184 GR. 2H NUTS U.O.N..
2 ) 3" LK.R. BACK~UP RINGS-SA-105
PT 1| mym L = H TYPICAL BOTH ENDS BLIND FLANGES- SA-1B2 F304
L34 1| A8 METalL Iua E S.  GASKETS: 1/8" THK...SPIRAL WOUND 347SS W/ FLEX GRAPHITE FILLER.
] 1 [Mne CAPACITY = 700 GALLONS APPROX. TO THE OVERFLOW,
s | 1 | a3 SCP-31 @@
| WEIGHT:  EMPTY = 2500 LBS. APPROX.
1| 1 | a3/ie L ] _ LL W/S.G. 1.0. = 9500 LBS. APPROX.
] L | B.UNLESS NOTED OTHERWISE ALL, BACK-UP RINGS TO BE CLASS 150 LAP JOINT
@@ FLANGES PER ASME B18.5-1988
W I 9.UNLESS NOTED OTHERWISE ALL NOZZLE NECK ENDS (i"~6")WILL BE
| STUB ENDS PER ASME B16.9-2001,ASME SB386 WPHC276.
10.BLIND FLANGES SHALL BE CLASS 150 ASME B16.5-1888
11.SEISMIC: UBC ZONE 1
12.HYDRO. PRESSURE: 66 PSIG
13.CORROSION ALL..NONE
14.RADIOGRAPHY: SPOT PER UW52
@ e 15.ALL WELDS TO ALLOY C278 TO BE EXAMINED BY LIQUID PENETRANT.
& Ao 16.ADD §" NPT TELLTALE HOLES IN ALL SADDLE PLATES.
et 1_0_ A A 17.P.WH.T.: NONE REQD
— e ) otieris an g 18.WIND:ASCE~7 110 M.P.H.
2 19.TOLERANCES PER PIP STD. VEFV 1102,
@ 20. PAINTING: NONE
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NAMEPLATE SERNCE wo | wes | ao | me [B,07) e | BRGNP Lanc - Y . g
"N}‘ HATLED, [ @HYDRO L%”E,*’g‘;gﬁ{’n'ﬁ%m TAS GUTLET a || w | e | 1t |1 | meam 278 316 |sm-rma.uns nioer] sz owe.
1 . 4 L" R CERTIFIED & MFG. BY : HANYAY WITH DAVIT H1 18" =0 2 /4 18 |1 1/4°] 1 958" LAP JT. 131/8" e E».m,mu wiozrd 7
" W PALMER TOOL CO. il HANDHOLE WITH DAVIT HR 1»* 1 {t 18 1" 1147 LAP JT. /8" 310 Ba-yrsuns moerd 7
ey CAMDEN, TN. SPRAY HEADER oo |ui/Et] s 3 /8" 4 |sm | nae” LAP IT. i 403 [sB-@iBuns MWicea SEE DVG.
Wl [/ [ =2s7]es HEADER MOUNTIRC PORT we | e u [siwe| s [2m| - AP IT. 3/4" 103 |saajouns oz 3
- MAWE. AT TEWP. PRESSURE TRANSKITTER PR 1" (414t su/mt | 4 | B 908 | LT /2" 493 |sn_aig.uKs Hi &5 0w,
-omomn[ =20 wlar[_ %0 s — WELD TO SHELL~1/8" FILLET SCRUBBER BOOY FLANGE o [ 20" | s [mam| m i zaw | weam I 58 |y W
wro semaLwo. [ To4-o72e-e | o 4 PLACES, 1” LG, AS SHOWN PER TF8-43-b SCA. INLET FLANGE o |0 | o [ssp| e e [wem r 318 |sa-6m.URs Higerd N/A
YEARIUILT W _A-A NAMEPLATE BRKT,
1 "
8" THK. PLATE SA-240 304 NOTES:
2" STAND OFF 1. CUSTOMER P.0. NO. POB123
(an)e) zror 2 BACK-UP RINGS TO BE GALVANIZED PER SPECIFICATION,
3. MANWAYS WILL BE FURNISHED WITH DAVITS. SEE D-81455-13
4 MATERIALS OF CONSTRUCTION:
SHELL - ALLOY C-276, SB-575 UNS N10276
2% LAP JOINT FLANGES — (LAPS) ALLOY C-276 SB~575 UNS N10276
A A HEADS—- SB575,UNS N10276, ALLOY C-276
180° BOLTING: A193 GR, B7 BOLTS WITH A—194 GR. 2H NUTS U.ON..
BACK—UP RING SA-105
@ Q) BLIND FLANGES —SA-1B2 F304
107 ASME FAD JEAD @ 5. GASKETS: 1/8" THK.SPIRAL WOUND 347SS W/ FLEX GRAPHITE FILLER.
O J8TLDR 6. WEIGHT: EMPTY = 2500 LBS. APPROX.
130NN @ 7. UNLESS NOTED OTHERWSE ALL BACK-UP RINGS TO BE CLASS 150 LAP JOINT
FLANGES PER ASME B16.5~1996
; = e I]F 8. UNLESS NOTED OTHERWSE ALL NOZZLE NECK ENDS (5/2 8")“|LL BE
@* STUB ENDS PER ASME B16.9-2001,ASME SB366 WPl
& D-B1455-13 E PLAN VIEW 9. BLND FLANGES SHALL BE CLASS 150 ASME BI6.5- !995
= = % LA IEW 10. WND: ASCE-7 110 MPH
/u-—-—-—-« /'F'én BF FLG. DETAL s [ TRUE ORIENTATION 11, SEISMIC: UBC ZONE 1
TL. —1= 12, HYDRO. PRESSURE: 66 PSIC
F i _/ 13. CORROSION ALL.:NONE
|_ter 14. RADIOGRAPHY: SPOT
F/F 15. ALL WELDS TO ALLOY C276 TO BE EXAMINED BY LIOUID PENETRANT,
B 16 PWHT: NONE REQD
i L34 17. TOLERANCES PER PIP STD. VEFY 1102,
1D. X 1/4" THK. o
A A i B 1B. NO PAINTING REQ'D.
TYP (2) PLACES
A SEE DETAIL SP @
ﬁ . WELD DETAILS
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' MATERAL: AI HOTED PRESSURE: -208 PSIC TO 80 PG
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........ /ng"}‘uﬁm SHELL OFTIJP_DATE: 8/88/04 [ CHK: DAY Jaers  ames
7 | NOTICE
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g TIiE STANDARDS
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V. " % TRANSMITTER
SEE VIEW FOR TRUE ORIENTATIO
PN, Yiew. ToR H CUSTOMER GIANT YORKTOWN REFINERY
e GRAFTON,VA
$TUB_END DETAILS
FOR NOZZLES BF.SFHIH2.GI _sHop norE: NOT APPROVED )
1) BREAR AL SHARP EDGES AND DEBURR, FOR FABRICATION CEILCOTE AIR POLLUTION CONTROL
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6" HOLD DOWN LUG

4% x 4% % 7/8° THK G5, PLATE
WITH 1 1/16" DIA HOLE IN CENTER
(8Y OTHERS)

OFTIONAL PAD

5'-8" BOLT CIRCLE

_DETAIL=1_
ANCHOR BOLT ARRANGEMEN
(SCALE: 1 |/2"-|'-o')

e | | s | oo | ee [RE[ST[ W | WE | W [wk
AA WAREAY W/ COVER [ 28" |32 V|2 20| 20 | 34t et cM, s/t x 2120 | e
VENT v G R GEREG RS cu, m————— 38

A PUMP SUCTION w | > | & [3 4 || T cu, e VT
rERALOW w G EEGEREG RS cu, P 3/18°

CAUSTIC ADOINON 5 2" | 8 1/2° | 43T 4 /8" /2" CM. ——— e

LEVEL CONN, v vz sy | aet | 4 | st v CH, m———— e

] [ 2 | s | aspt| 4 [at| e CM, | e - 318

/.\ FILL & MAKE-UP w v sr |y | s st et c | ————— . 3"

NOTES:

1" DA ANCHOR BOLT
(BY OTHERS)

CUSTOMER P.O. NO. POS123

TANK MUST HAVE FULL BOTTOM SUPPORT,

FLANGED NOZZLES ARE DRILLED TO 150 LB. STANDARD.

MANHOLE FLANGES WILL BE DRILLED IN ACCORDANCE WATH CEILCOTE
AR POLLUTION CONTROL STANDARDS,

BOLT HOLES IN DRILLED FLANGES WILL STRADDLE NATURAL
CENTERLINES.

MATERIALS OF CONSTRUCTION:

TANK SHELL — HETRON 922 W/ NEXUS
150 LB. FLANGES - FRP

COUPLINGS — CPVC

COLOR:

100 ML CORROSION BARRIER — NATURAL
STRUCTURAL LAYERS — NATURAL

EXTERIOR TOP COAT — GRAY W/ U.V. INHIBTOR

EPDM GASKETS AND 316 S5 BOLTING WILL BE FURNISHED FOR
ALL FLANGES WITH MATING COVERS.

CAPACITY = 750 GALLONS

WEKGHT:  EMPTY = 500 LBS. APPROX
FULL W/S.G. 1,28 = 8,500 LBS. APPROX.

NOZZLE PROJECTIONS FROM THE CENTERUNE OF THE TANK TO THE
FACE OF FLANGES IlA'f VAR\' DUE TO THE USE OF TAPERED MANDRELS
AS ALLOWED BY PROI STD. PS15-89.

ALL INTERNAL JOINTS MUST BE SEALED WITH A 2M.V OVERLAY; EXCEPT

IN THE CASE OF NEXUS LINED EQUIPMENT WHERE A 2NN OVERLAY IS
REQUIRED. WHERE THE SPECIFIED OVERLAYS ARE NOT PRACTICAL, OR
FOR CONNECTION SIZES LESS THAN 37 DIAMETER, A HEAVY PARAFFINATED
RESIN COATING MUST BE APPUED.

GENERAL DIMENSIONAL TOLERANCES SHALL BE +/- 1/8 FOR ALL
PT_FLANGE THICKNESS WHICH SHALL BE + 1/8%/- 0O
THESE MININUM TOLERANCES MUST BE ADHERED TO UNLESS THEY

ARE SUPERCEDED BY A MORE STRINGENT SPECIFICATION,

ALL CONTACT WOLDED (CM.) FLANGES SHALL HAVE A FLAT FACE.

(1) REQUIRED

CONSTRUCTION SCHEDULE

SHELL e (R MR
BOTTON: 178 (N2VMMRY)
TOP COVIR: 174 (N, 230, 08V)

NOTE - CHOP SPRAY MAY BE SUBSTITUTED FOR AT

DESIGN PARAMETERS

) PS 1388 TORPERATURE: 70° F
WATERIAL: SEE NOTES FPRESSURE: +12° W.C./-8" WE.
COLOR: SEE NOTES TS —m—eee
SEE CONSTRUCTION SCHEDULE
3| 1727705 | FOOED TUF GORY YO ROTE 7: REWSeD ROZELE & L
= MANWAY TO A5 T
2 |11=1-04 | REVISED MANWAY FLANGE BAZES & OELETED T.C. s
T [ Al
. OF HOZAFE L2 & M. 0 ¢
e ke 0B
mov. | paTE DEHAFTON '
DFTISC DATE: 9-30-04 [CHG  DATE: [arr ama
NOTICE
Tus paammiG 13 e oPERIY o CELOOTE A POLUTON CNTROL
1745 LOANED TO YOU SUB.ECT T0 RETURN OH DEMAND, THE CONTENTS

TME 5'—0" X _6'~0" HIGH

MATERIAL LEGEND

STANDARDS

M=3=1/2 OZ./50. FT. MAT
R~-24 0Z./5Q. YO. ROVING
V=10 MIL C-VEL
N~NEXUS VEIL

C-CHOP SPRAY

CAUSTIC FEEE STORAGE TANK

CUSTOMER  GIANT YORKTOWN REFINERY
GRAFTON, VA

B-02T00
B-04300
B-~17T06

NOT APPROVED
FOR FABRICATION

CEILCOTE AIR POLLUTION CONTROL

14983 Sprogus Rd, Suite 230 Sirongevlle, Ohio  44136-1738
sag| _APPROVED |%, e e

FOR FABRICATION Yoo oo ec-2nazma 3 sene: v = |.o- 6
DISP. | DRAWING STATUS [ DATE [5.0: 848y [sm & -81455-0

CAD Flie: 81433-06.00G
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NAMEPLATE

- -
NB  warLeo. @HYDRO
o

A ALMER CERTIFIED & MFG. BY
PALMER TOOL CO.
e CAMDEN , TN.
@

—2.5/60|Psi 535 °F

MAWP, AT TEMP,

M.D.M.T, =20 °F | AT 50 | pst
MFG. SERIALNO. | TO4—0728—*

po. [ B1455/820enb | en[os ]

*TO BE ASSIGNED @ HYDRO
**TO BE ASSIGNED BY CUSTOMER

TYP SEAM WELD

SEE SPRAY HEADER
DETAIL THIS SHEET

| NPs |Back uP NO. OF| HoLe | BAGK UP | piang 80LT ) MAT'L
SERVICE MARK | gizE '},‘fﬁ,‘? BC. [GiEs | Dia, | NG ee SIZE THICK, NOZZLE
GAS INLET 10" 18" 14 1/4" 12 1 1 3/18" LAP JT. /8 3/16 SB-575,UNS N10278
EVS QUTLET FLANGE 12" 18" 17" 12 1" 11/4" LAP JT. 7/8 3/18 SB-575,UNS N10278
SPRAY HEADER 2" 8" 43/4" | 4 |9/ /4" LAP JT. 5/8 408 SB-618,UNS N102768
TOP COVER FLANGE NN 187 23 1/2" | 21 1/4" 18 |1 1/87| 1 7/16" LAP JT. 1 3/18 SB-5676.UNS Ni0278
NOTES:
o ‘
1. CUSTOMER P.0. NO. P0B123
- 2. BACK-UP RINGS TO BE GALVANIZED PER SPECIFICATION.
M -
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10.SEISMIC: UBC ZONE 1
11.HYDRO. PRESSURE: 66 PSIG
12.CORROSION ALL.:NONE
PLAN VIEW 13.RADIOGRAPHY: SPOT PER UW-52
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NOTES:
1. CUSTOMER P.0. ND. POBIZ3

2. AL PIPING ATTACHED TO THE EQUIPMENT BY THE CUSTOMER IN THE FIELD

MUST BE INDEPENDENTLY SUPPORTED.

3. BOLT HOLES IN DRILLED FLANGES WILL STRADDLE NATURAL CENTERLINES.

4. USE 1/8" THICK 347SS GASKETS WITH FLEX GRAPHITE FILLER & A193 GR. B7
GALV. BOLTS & A194 GR. 2H GALV. NUTS FOR ASSEMBUING THE EQUIPMENT,
USE 1/8" THICK TEFLON ENVELOPE GASKETS & 316 55 STUD BOLTS-& NUTS

FOR ASSEMBUNG ALL PIPING.

5. EOUIPMENT WILL BE SECURED TO THE SKID USING A-325 GALVANIZED BOLTING
MATERIALS,

6. PIPE SUPPORTS FOR CEILCOTE SUPPUED PIPING WILL BE FURNISHED BY CEILCOTE

WHERE REQUIRED,
7. THE SKIDDED SYSTEM WiLL BE SHOP ASSE

MBLED & PRE-WIRED IN THE SHOP.

AFTER ASSEMBLY THE SCRUBBER & EDUCTOR FEED PIPING ALONG WITH THE
SCRUBBER & THE EDUCTOR WILL BE REMOVED PRIOR TO SHIPMENT.

SYSTEM WEICHT = 22,000 LBS. APPROX.

9. SHOP SHALL APPLY ANTI-SKID STRIPS TO THE TOP SURFACE OF THE SKID IN ALL
OPEN WALKING AREAS, TO PREVENT PERSONNEL FROM FALUNG, AFTER THE EQUIPMENT
& PIPING IS FULLY ASSEMBLED ONTO THE $KiD.
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