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REPORT IV
VOLUME 5

- INTRODUCTION

Report IV, Volume 5, provides descriptions, data, and drawings pertaining to
Cryogenic Hydrogen Purification (Plant 8), Sour Water Treating (Plant 9),
and the Sulfur Plant (Plant 10).

Cryogenic Hydrogen Purification (Plant 8) purifies the purge gas stream from
the Gas Plant -(Plant 7, described in Report IV, Volume 4) to a 93% purity
‘hydrogen product.

Sour Water Treating (Plant 9) removes free ammonia and acid gases from sour
water and separates them to recover a high quality anhydrous ammonia product.

The Sulfur Plant (Plant 10) recovers, as a saleable liquid product,
approximately 95% of the sulfur in feed streams from the Gas Plant (Plant 7,
described in Report IV, Volume 4), Sour Water Treating (Plant 9),
Gasification and Purification (Plant 12, described in Report IV, Volume 6),
and Stack Gas Scrubbing (Plant 35, described in Report V, Volume 3). |

The following information is included for each of the three plants described
in this volume:
® A description of the plant's process design, including the |
utility balance, catalysts and chemicals usage, and a
process flow diagram.
e An equipment list, including item numbers and descriptions.
e Data sheets and sketches for major plant components.

e Pertinent engineering drawings.

At the end of this volume fé an appendix which contains:
e An overall site plan showing the locations of all plants.

b
o The symbols and legend for the piping and instrument
diagrams included in this volume.
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PLANT 8 CRYOGENIC HYDROGEN PURIFICATION

1.0 INTRODUCTION

Plant 8 receives a crude hydrogen stream containing 73%'hydro§en. It
upgrades this stream to a 93% purity hydrogen product. The compounds
removed from the crude hydrogen stream are methane, ethane, heavier hydro-

carbons, nitrogen and carbon monoxide.

In a plant designed to 11quefy coal ]arge quant1t1es of hydrogen .gas are

requ1red Due to the 1ncomp1ete react1on of hydrogen w1th coa], a substan-."w o ":'

tial quant1ty of unreacted hydrogen leaves the reactor. Since hydrogen is
expensive, it is mandatory that the unreacted hydrogen be recovered and
recycled to-the reactor for reuse.

When hydrogen is recycled back to the reactor in a closed loop system, con-
centrations of inert products of reaction (e.g., C] and C2 components,

CO and COZ) together with impurities in the makeup hydrogen (i.e., nitro- °
gen) will increase over time, lowering the partial pressure of hydrogen and
thereby reducing the hydrogenation reaction rate. To prevent this,Aa purge
stream is continually withdrawn from the recycle stream, purified by the
removal of unwanted compdpents and recompressed to join the makeup hydrogen -
stream.

The objective of Plant 8 is to purify the purge gas stream from the Gas
Plant (Plant 7) at a rate of 31,923 1b-moles per hour by reducing the
amounts of the undesirable components that are generated in H-Coa1®
Preheating and Reaction (Plant 3) reactor.
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PLANT 8 CRYOGENIC HYDROGEN PURIFICATION

2.0 PROCESS DESIGN

2.1 Design Basis

Plant 8 is used to purify a gaseous hydrogen-rich stream received from the
saturate Gas Plant (Plant 7) and deliver it to the makeup hydrogen gas
compressors in Gasification and Purification (Plant 12).

The hydrogen content in the purified product is 93% and the purification
unit is designed to recover 98% of the hydrogen in the feed stream as '
product.

Plant 8 consists of two sections: a warm end, which consists of a number
of gas adsorber beds, and a cryogenic section, which consists of an
insulated cold box. The warm end removes those impurities with high
freezing points which may plug the cryogenic section of the plant. The
cold box is a confined, well insulated box containing process equipment
which purifies the hydrogen feed gas at temperatures progressively colder
than ambient. The warmest temperature in the cold box is 95°F and the
coldest temperature is approximately -295°F.

The plant is designed in accordance with conventional design parameters and
code requirements applicable to a Tow-temperature gas separation plant.

2.2 Process Description

The method of separating the impure components from the crude hydrogen
stream consists of cooling the crude hydrogen and removing, at selected
temperature levels, liquid fractions which condense during the cooling
process. Cryogenic cooling and condensation of heavier constituents is a
simple and practical method of upgrading a hydrogen rich stream. A sharp
hydrogen separation is possible because of its extremely low liquefaction
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temperature. The impurities, however, have boiling points close to each
other and clean component cuts are not possible without further processing.

The hydrogen purification unit produces three by-product streams which
contain various quantities of the impurities removed from the crude hydro-
gen. In the separation sequence, beginning with the liquid fraction formed
at the warmest temperature, the first by-product stream is principally
ethane and heavier hydrocarbons, the next is pipeline fuel gas and the
third is relatively inert waste gas. The heavy hydrocarbon stream con-
taining ethane and propane is recycled to the Gas Plant (Plant 7) for
recavery and separation. -Pipeline fuel contains primarily methane which
can be upgraded and sold as synthetic natural gas. The inert waste stream
contains nitrogen and carbon-monoxide which is burned as an in-plant fuel.

The following detailed process description describes the two major sections
of the hydrogen purification unit; warm hydrogen purification and cold
hydrogen purification.

2.2.1 Warm Hydrogen Purification

The warm hydrogen purification section is shown on Flowsheet 0-252-4Y-9.
Hydrogen from Plant 7 is processed through mo]ecu]ar'sieve adsorbers to
remove residual quantities of H20, COZ’ HZS and mercaptans. These
compounds must be removed because they will freeze out in the cryogenic
heat exchangers forming "ice" deposits which gradually plug heat exchangers
and reduce the plant output. The adsorbers reduce the impurity level to
less than one ppmv, a concentration level which ensures a long operating
period between defrosting of the cryogenic heat exchangers.

The system design is mainly reactivation controlled. At all times, two
adsorbers will be onstream with the third on reactivation. Reactivation is
accomplished in eight hours with an onstream adsorption period of

16 hours. The two active adsorbers are therefore staggered eight hours
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apart. The technical description of the system is "two beds on parallel
adsorption, step time of eight hours, adsorption time of 16 hours."
Onstream performance is monitored by water and carbon dioxide analyzers
located downstream of the adsorbers.

The reactivation sequence occurs in nine discrete steps summarized below
and discussed in the following text.

Step Operation
1 Place the newly reactivated adsorber on-line
2 Remove the spent adsorber from service
3 Depressurize the adsorber fo the Gas Plant (Plant 7)
4 Depressurize to the flare stack
5 Heat to 500°F with medium Btu gas
6 Cool to 120°F with cooling water
7 Cool to 30°F with the refrigeration unit
8 Pressurize ffom the feed gas main
9 Place the newly reactivated adsorber on-line

The reactivation sequence begins and ends with the three adsorbers
operating in parallel. Placing the third adsorber on-line with the
working pair maintains a low-system pressure drop. This procedure mini-
mizes the flow surges as the adsorbers are switched. The inlet and
outlet valves are shut off and remain closed as the adsorber is swung
from high-pressure operation on hydrogen to low-pressure reactivation
with nitrogen. Venting of the process hydrogen is done in two stages.

The first stage is a depressurization through a restrictive orifice to

the Gas Plant (Plant 7) Gas Compressors (7K-101 A, B and C) where the
vented gas is recompressed. When the adsorber pressure has fallen to
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125 pounds, the first depressurizing valve is closed and final depres-
surizing is effected through a restrictive orifice to the plant flare

" stack. When the adsorber is at 10 pounds, this vent valve is closed and
the reactivation valves at the adsorber inlet and outlet are opened and
maintained open through the heating and cooling sequences.

The second stage, reactivation, is accomplished by using an open nitrogen
reactivation cycle. Reactivation Blower (8K-1) takes nitrogen from the
\Oxygen Plant (Plant 15) expander exhaust, compresses it to overcome the
system pressure drop and discharges the nitrogen through Nitrogen Vent
Stack (8Y-2). The reactivation blower operates continuously while the
Reactivation Heater (8E-3), the Reactivation Cooler (8E-4) and the
refrigeration unit operate intermittently. A flow switch at the vent
stack prevents air being drawn into the adsorbers. Of the intermittent
operating items, 8E-3 is valved-in first and the nitrogen from the
reactivation blower is heated to 500°F with medium Btu gas. The mole-
cular sieve is heated to 500°F and the impurities adsorbed from the feed

gas are desorbed out into the hot gas.

Next, the reactivation heater is shut off and the Reactivation Cooler
(8E-4) is valved-in to cool the nitrogen from the reactivation blower to
120°F. This gas then cools the adsorber bed from 500°F to 120°F. Final
cooling to the normal 30°F operating temperature is effected by valving
the refrigeration unit in series with the reactivation cooler. The
reactivation valves are closed and the adsorber is brought to line
pressure by opening the repressurizing valve. An orifice is used to
limit the pressure build-up to 50 pounds per minute or less. The inlet
and outlet valves are opened and the repressurizing valve is closed,
completing the adsorber cycle.
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2.2.2 Cold Hydrogen Purification

The cold hydrogen purification section is shown on Flowsheet 0-252-4Y-10.

The cold end of the hydrogen purification unit receives a hydrogen-rich
stream from the warm hydrogen purification system where water, carbon
dioxide and heavy hydrocarbons have been removed.

Feed gas is passed downward through the Heat Exchanger (8E-6) where it is
cooled to a temperature of -140°F. Then, it enters the Heavy Hydrocarbon
Separator (8Y-96) where most of the C2 C3 and C4 components$ in

liquid form are separated from the other gases. The liquid stream
leaving 8Y-96 is flashed to 30 psia through a Joule-Thomson valve and
enters the liquid-vapor Separator (8Y-99). The separated streams return
to the cold end of 8E-6 separately, and after being heated inside the-
exchanger they are joined together at the warm end of the exchanger.

This process thereby minimizes problems of distribution of two phases
inside éxchanger passages.

The gas stream withdrawn from the top of 8Y-96 flows downward through
Heat Exchangers (8E-7, 8£-8 and 8E-9) and leaves 8E-9 at -288°F. This
cold gas-liquid mixture is separated in the Light-Hydrogen Separator
(8Y-98) at 595 psia. The purified hydrogen gas stream which is at least
93% hydrogen, flows upward through Heat Exchangers (8E-6, 8E-7, and 8E-8)
and leaves the warm end of 8E-6 at approximately 22°F and 575 psia. The
liquid stream leaving 8Y-98 is flashed to 30 psia and enters the inerts
Separator (8Y-99).

Inert waste gas and 1light hydrocarbon liquid from 8Y-99 return to 8E-8
separately, pass through 8E-7 and leave the warm end of 8E-6 at 22°F and
23 psia. Inert waste from 8E-6 then passes through 8E-5 and leaves at
approximately 87°F and 20 psia.
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Plant 8 has a nitrogen refrigeration system to supply refrigeration
needed in the plant. Recycle nitrogen from the Compressor/ Expander
Aftercooler (8E-581) enters 8E-5 at 100°F and leaves at 30°F. Approxi-
mately 40% of this high-pressure nitrogen is diverted to the Compressor/
Expander (8P-58). The remainder of the nitrogen passes downward through
8E-6 and 8E-7. This high- pressure liquid nitrogen is flashed and sent
to the cold end of the Heat Exchanger (8E-9). After leaving 8E-7, it is
combined with the expanded nitrogen gas from 8P-58. This recombined
nitrogen stream flows upward through 8E-6 and 8E-5 and is recompressed
along with some make-up nitrogen from the Oxygen Plant (Plant 15).

This nitrogen is further compressed by the compressor side of 8P-58 and
cooled to 100°F in BE-581. ;

2.3 . Catalysts and Chemicals

The hydrogen purification unit will not consume any chemical compounds or
catalysts during plant dperation. However, the molecular adsorbers must be
changed out every two years. The initial molecular sieve charge of 150,300
pounds, thevrefrigekant charge for the refrigeration unit and the lubri-
cation 0il required for the compressors and the expander are supplied with
the basic equipment.



2.4 Utility Balance

Electricity

Item * Name

8K-70 Nitrogen Compressor

8K-20 Heavy Hydrocarbon Compressor
8K-10 Inert Gas Compressor

8K-1 Reactivation Blower

8V-59 Refrigeration Unit

8K-30 Pipeline Fuel Compressor

8K-70 Auxiliaries
8K-30 Auxiliaries
8K-20 Auxiliaries
8K-10 Auxiliaries
8P-58 Auxiliaries
8P-104 A and B Condensate Pumps

8 - Lighting and Control Transformers

8 - Mercury Vapor Lights

Lighting, Instrumentation and Miscellaneous

Operating
Motor hp of Normal
Connected Load kW
4,16 kV
4,500 - 2,925
4,000 2,925
500 336
700 400*
125 25%
13.8 kV
12,500 . 8,085
450 vV
15 --
40 --
10 --
5 --
10 8
5 3
45 KVA 40
30 KVA 30
110 V
~ 90
Total kW ‘ 14,867

Nitrogen (intermittent) Consumption Rate: 11,000 scfm

Fuel Gas, LHV, MM Btu/hr: 2.22
Instrument Air, scfm: 250
Cooling Water, GPM: 5,000

* Intermittent operation
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MMW vorents EQUIPMENT LIST BRECKINRIDGE PROJECT

REV. NO.,.___A__ DATE __10/15/80 PLANT NO. 8 JOB NO. 252 SHEET NO. _f_of_e
| “amrco | eecver | AIRCO AIRCO __DATES
| ITEM ITEM | - DESCRIPTION FLOW . SPEC FROM T0 FROM T0

NQ NO DIAG. NO NQ

PROCESS MECH MECH BECHTEL

D-18A 8-Y-18A Hlydrogen Adsorber ﬁg-gsg—gx-la . 1Z2-2

D-18B 8-Y-188 | liydrogen Adsorber .- 1-252-4Y-13 12-2

D-18C 8-Y-18C Hydrogen Adsorber " 12-2
SP-19 - [8-Y-18 I __Inlet Separator | . 12-3
F-16A 8-Y-16A Final Filter A | v . li-d
F-16B 8-Y-168 Final Pilter B o 12-4
CcPp-1l 8-K-1 Reactivation Blower " : 1Z-5
HE-3 8-1-3 Reactivation .Heater o 12-6
HE-4 8-B-4 lleacllvnlloq Caoler " 12-1

§8-2 8-Y-2 Nitrogen Vent STack " 12-8




MMGWW“&’WB EQUIPMENT LIST | BRECKINRIDGE PROJECT

REV. NO. A DATE __10/15/80 PLANTA NO, 8 JoB8 NO. 252 SHEET NO. 3 oF &
AIRCO | BECHTEL AIRCO AIRCO ‘ DATES
ITEM ITEM DESCRIPTION FLOW SPEC FROM T0 FROM 10
NO. NO. DIAG. NO. NO. | pROCESS | MECH MECH | BECHTEL
R-59 8-vV-59 Refrigeration Unit D-252-4Y-13 12-9 .
CP-70 8-K-70 Nitrogen Compressor | D-262-4Y-14 1Z-10
E-701 8-E-701 1st_Stage Intercooler S 1Z-10
HE-702 8-E-702 2nd Stage Intercooler " 1Z-10
HE-703 8-E-703 3rd Stage Intercooler " 12-10
' HE-704 8-E-704 4th Stage Intercooler " 17-10
HE-705 8-E-705 5th Stage Intercooler " 1Z-10
HE-706 8-E-706 Aftercooler ‘ " 1Z-10
S-7017 l‘B.-Y-'IO? Silencer - " 1Z2-30




mﬁﬂc" vorlents EQUIPMENT LIST ' BRECKINRIDGE PROJECT

REV. NO.__ A DATE __10/15/80 PLANT NO. 8 JOB NO, -252 SHEET NO._4 OF 8
AIRCO | BECHTEL I 1 aRco AIRCO DATES '
ITEM ITEM - DESCRIPTION FLOW SPEC FROM 10 FROM 10
Na NO DIAG. NO. Na PROCESS | MECH MECH | BECHTEL
CE-568 8-P-58 Compressor/Expaender P-252-4Y-15 1Z-11
HE-581  |8-E-581 C/E Aftercocler 0 1242
HE-5 8-E-5 | Heat Exchanger " 1Z-13
HE-8 8-E-6 Heat Exchanger : " 1Z-13
HE-17 8-B-7 Heat Exchanger " 12-13
HE-8 8-E-8 Heat Exchanger " 12113
HE-9 8-E-9 Heat Exchanger . o 1213
SP-96 8-Y-98 Heavy Hydrocarbon " 1Z-14
: ' Separator
SP-97 8-Y-87 LLght Hydrozarbon " 1Z-18
' Separator
SP-98 8-Y-98 1 uienr HYDROGEN SEPARATGR " _1Z2-16
| 5P-09 8-Y- 99 ____ Separator - 12-17




AMQQGWMWB EQUIPMENT LIST BRECKINRIDGE PROJECT

REV. NO.___A __ DATE __12/20/80 __ PLANT NO. 8 JOB NO. 252 SHEET NO. 50°F 8
AIRCO | BECHTEL | AIRCO AIRCO DATES
ITEM ITEM DESCRIPTION FLOW SPEC | FRoM 0 FROM To
NG NO. DIAG. NO. NO. PROCESS | MECH MECH | BECHTEL
DH-96 §-E~98 Derime Heater 0-252-4Y-17} 1Z-217




Aﬂm"’" voplents EQUIPMENT LIST ‘ ' BRECKINRIDGE PROJECT

REV. NO. A DATE 12/10/80 PLANT NO. . 8 JOB NO. 252 SHEET NO. ¢ oF ©
AIRCO | BECHTEL ' AIRCO AIRCO DATES
ITEM ITEM DESCRIPTION ofALGOzo spgc FROM T0 FROM 0
Na NO : N PROCESS | wMECH MECH | BECHTEL
CP-10 8-K-~10 Inert Gas Compressor D-252-4Y-18] 1Z2-20 '
HE-101 8-E-101 1st Stage Intereooler . - 0-252—4Y418 1Z2-20
'HE-~102 B-E-102 | 2nd Stage Intereooler °_ |0-252-4Y-18] 12-20
HE-103 8-E-103 Aftercooler 0-252-4Y-18] 172-20




M@-BNWB EQUIPMENT LIST BRECKINRIDGE PROJECT

REV. NO. A DATE __12/10/80 PLANT NO. 8 ' J08 NO. 252 SHEET NO.7 _OF 8

amco | eechreL | AIRCO | AIRCO ‘ DATES
ITEM ITEM DESCRIPTION FLOW " SPEC FROM ; TO FROM T0
NQ. NO DIAG. NO. NO. | process | mecH MECH | BECHTEL.
CP-20 8-K-20 Heavy Hydrocarbon 0-151-4Y-18] 1Z-23 )
Compressor
HE-202 8-E-202 2nd Stage Intercooler . |0-252-4Y-18] 1Z-23

HE-203 8-E-203 {3rd ‘Stage Intercoolelf-252-4Y-18|q 5_o9q

HE-204 |{ 8-E-204 Mth Stage Interconle0-252-4Y-18 12-23

HE-205 8-E-205 bth Stage Intercooler0-252-4Y-]18 12-23

HE-206__ |8-E-206 lAftercooler 0-252-4Y-18 17-23




Aﬂﬂmc" vorlents . EQUIPMENT 0IST BRECKINRIDGE PROJECT

REV. NO. A__. DATE __12/10/80 PLANT NO. 8 JOoB NO. __ 252 SHEET NQ.8 of 8
alRco | BECHTEL I AIRCO AIRCO DATES
ITEM ITEM DESCRIPTION FLOW SPEC FROM T0 FROM T0
NQ Na DIAG. KO. NQ PROCESS | MECH MECH | BECHTEL
CP-30 8-K-30 Pipeline Puel Compressor {0-252-4Y-19] 1Z-26
HE-302 | 8-E-302 [ 2nd Stage Intercooler 0-252-4Y-19} 12-26
HE-303 | 8-E-303 drd Stage Intercooler 0-252-4Y-19] 1Z-26
HE-304 8-E-304 4th Stage Intercooler 0-252-4Y-19] 12-26

HE-305 8-E-305 5th Stage Intercooler 0-252-4Y-19] 12-26

HE-308 8-E-306 6th Stage Intercooler 0-252-4Y-191 12-28

HE-307 8-E-3017 7th Stage Intercooler 0-252-4Y-19} 1 2-26

HE-308 8-E-308 | Aftercooler 0-252-4Y-19| 18-26
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4.1

Data Sheets for Vessels

252-12-2:
252-172-3:

252-12-14:
252-12-15:
252-12-16:
252-12-17:
252-17-18:

Molecular Sieve Absorber (8Y-18)
Inlet Separator (8Y-19) .

Heavy Hydrocarbon Separatorﬁ(BY-gﬁ)
Inert Gas Separator (8Y-97)

Light Hydrocarbdn Separator (8Y-98)
Liquid/Vapor Separator (8Y-99)
Condensate Flash Tank (8Y-103)
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toard type insulatioh “::-; SERVICE No LY ‘::'“: Tepe ':“gl SERVICE 70,'9 “:‘ l:::':f‘ '1".;(r
(do not use a closed >IN atdd LS et ETNYIN LSRR ot
cel) insulation 2 _-€
malerial) rz' 58
. 21 -
[~ ———____ & mesh §5. screanm wl B
. H 2§1-
i 28 pyv
L Eerforated plate |y ]
carbon steel N 8
N
oliie
7 hu
S Fill 1 n
O3 Mesicant Pu 1 18"
5| 2 Dutlet T
t pnlet T L w1l MANWAY
B OESICN DAt
REVIPATE 154UED FOR PRoctmfinTavg it ge )it
JOB NOD- VESSEL BESICN DATA WMILY VESSEL NO. | REV.
252 SIRVICE Hydrogen Purification, Plant 8
"UNITov8  Mojecular Sieve Adsorber, 252-1Z-2

s95-1 R 8



FORM 430 RV

&2)

38

&)

6 Ft

Position: Vertical
Shell Thickness: 2"
Head Thickness: 1"

YimE | oL DA1A BchssOY, i@ -°°.¢ FLUID Foow oMt |"(ur o JPaINSPSI__|Time [Ly baTa Fok.
AIRCO CRYOPLANTS 2 lelmu Lhing Jebica Srincambracd ot A [y b owca—-- ! sf Ty
< |< Hg Feed]258,100 {0.974 30 |30/-10]620.3] 685 | -- e ——4— §—- T Y
ISSUED FOR PHASE 0 ]z |o i | Law —} I S
o - 'ls
o 8 — ML .
2o 2 ™ ![
T |2 .'.\ - L )
: ; 1 '-“L -
g I ‘ - 1" ,
o : VAPO © MAX.AN). °F = P81A (5T DrPLACER RANGES (cacis awi)
o lafltloc : . s SPECIAL CONDIT OVBR 48°
O 1G] cONTAMINANTY 8:(:(1 0 owa'y J-L- 4101 € &v0i
' | 5 | CoMPONINT  JTrh WATL)CoRN ALLOW| REMARKS :c.“ti:':luimut 119 41 10
| = S R TP — ©c'v 1ug Qanel i a0 LC 1y viED
@ 13 Iufie ¢ MEADY L A516-70 /8" MIN. ug_%g%"ca g.“-‘auuugksm ;‘A‘[ IR
[ | reslaso s | None I POST WELD HEAT TREATMINT
w "™ aguovans | None Tota, FOR __ (OTHER
3 THAN
co0E)

MECHAN! CAL
DESIGN REQ'M

PRESS MARGIN. MIN SPEC 6203 ¢ _99.7 3 _120 P3G

SPECIAL MEQUIREMENTS

MIN. OESIGN PRESS AT 10P 30 PhiG (MARG® OPER.)

SYSTEM PSSV SET AT 720 PSIC L0 CAT LD On piping

copk: ASME Section VIl

MIN.DESIGN TEMP 10 °F @ 720 PYIf
EXTERNAL PRENY DESILM: Not Required FOIR

LOADINGS

VESSEL SUPPORT DATA® SKIRTYes LEGS_ _ LUGS __
No Specific RequirementSApmsS (c-527)

SERVICE CCYCLIC, LETHAL ETC)
Steady )

HEIGHT MIN. ABY GRADE FIREPROOSING _No | INSULATION: None Yy
o] N0, 18ST [EATING]NY LV Ty 0. JIi Y [RavaginTt
wo.| SERVICE 600 a2k JiraunafdafEfwo | SERVICE  logop |gne [ihaunglif 08
2% T -
2]
3 J- S
J & 3
o p-1,-3
had {2 |2-2 | Level Taps 2 i» B .
S04 PSSV B
9
N 8
iy ]
o 6 — el —
ik -— -
[ I U . - . i
3 ic ] 118"
2 {Lig. Qutlet 1 "
| 4 JCrude H3 Inlet 1] 18 m-3] MANWAY
N OR{iGN_BASS P ._
REV ]| OATE 1SSVED FOR . - - - - PPscan[inivavd Ut [reo )y
J08 NO- VESSEL DESIGN DATA tMiELY Jvesst mo. Jaty.
2 §ERVICE Hydrogen Purification Plant 8 .
252 UNIT B8-1-19 Inlet Separator 252-12-3 [

ceer 3 oF ¥
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FOLM 430 ALY.

: . ; AVasg f e brTA 1Sy, P ac | oo | LoV | e TLME RIS ESI _jTamE LU DATA fok:
AIRCO L':}U?l’;!‘_,lfc' e ?_ <| nént : (VLT 8 [T 1 DRI TSR T LY P e —- ) D
lSSU = [,TUF‘ PHASE O < |5 [FTo fzez.06 | 120 [-140 |13 Tl T e s Sl I 1
{2 Z (o] 2 [Fif8slisson | 10s9 Joe0 TT580T sas Jans JE — LAu B
3 3 | P38 [ 78256 Jaz.958  §-u40 |- 595 lags 18 — l[
- — ¢ AL .
2 |o H —+
=1z LA Sy )
-3 I S
34 6" 1hk_S.S. vire mesh bl o
e O || vAPO0R PRESY ¢ MAX. AN), o = P81A DIV BrPLACER RANGEY ( C1RCLE LOKE)
/ - 0]
\ P o« la [ 7441} a sPhLiaL Conm? Ovia ¢p-
8 1O cONTAMINANTY @AFEL Yo vaa’s JrL- 6101 E208
3 DIuRCE.E7C,
E ComMPONENT  [Tre matl] corn atLow] RIMaRKS ‘S\zﬁ Wit 88 "“"“,'.3'&’.'".,58
n . v . F1Yq )
— 3 | s ¢ mtans 130488 tone win, | Epispherical S.‘M‘n‘s}‘.{‘.‘,‘.ﬁ;}}ffE,'&.ﬂ;’.“
— la— ] NTLS wiLh - IN YW0TAL)  Nope POST WELD MEAT TREATMINT
—_ —_— [l
M) ' ‘z‘ agmovabLE § 304 SS ape YOTAL[6" 1nk wire esx'ai —_— Lg:::l
cong)

J5

/

/ f

v

e sl
. Internal Diameter = 6°

@/’ t Tan 10 Tap _Length ='13

| Shell Thickness-= 1-1/2*

Hemispacrical Head Thk = I*

8p-98

MECR AN CAL
DESIGN REQM

PRESS MARGIN. MIN SPEC . GRS ¢ 35 s _720 P3I(

SPECIAL LEQUIREMENTY

MIN, DESIGN PRESS AT Y0P 490 PG (MARCY OPER)

copf: ASME, Section Vil

SYSTEM PSY SET AT 720 PSIC LOCATEP on piping

MIN.DESICN TEMP-320 *F@ 120 PG
SATERNAL PREYY DESIGN: Not required  FOR

LOADINGS

vESSEL SUPPORT ODATA SKIRT ___ LEGS _ LUGY Yes

i itjoned at a speci ficSADDLES (C-S27)
R K MIN. ABV GRADE FIREPROOFING Nane

SERVICE (CYCLIC, LETHAL £TC)
| _Steady

INSULATION  jocated in (old Box

uo. [T [MATCTT Tion

ND. [Is ¥ [EivuginT'e

NOW) .
No] SERVICE Q0. st from|IaFe, Tno| SERVICE T P U O 4
Ahevel Trans. {1 i
Z])-s]Level Trans. | 1"
J-4 [Pressure Ind. ! "
ni-1)-3
sl fa-2
9 Z g4 piv
4 1
i W I
HY B
s
3 { Liquid Outlet 1 &"
a12 1vepor Outlet | 16"
L ¢ Tvapor/Lia Intet {1 8" m-1] MANWAY r_jie
& OESIGN BAYIS
EEVIOATE 1S4UED FOR PROCEV ik TAVS NI 17803k
I JOB NO. vESSEL DESICN DATA tWlilTY VESSEL NO. | AEV.
252 SIRVICE Hvdrogen Purification, Plant 8
UNIT 8-Y-96 lleavy Hydrocarbon Separator, 282-1Z-14

surer ¢ of §




FOAM4-00 REY.

) Tev€E | o0 CATA JCRTESDY, = ;{C FLUID Foow Joiusivribue. r RS TsE LU DATA FCR. -
+IRCO CRYOPLANTS . 2 < wut L /MR Jebicu FT{normImar/nad NORY| MAY D - v —- V¢t f?
- DN N 3 | TNdro- 1_3 6 1 20 L~ weL — — g —- - i
= TS HPERERE N < {5y [bon loemia | aueas |-202 5 - Ty, i
ISSUED G & naSE 0 Z [a| 2 [nert god 6368 | 0.263 f-po2 [R00 115 oo ¥ —LAn X g "w
. C -3 3 k’a’?ﬂ{n"ﬁ 346§ 34072 J-202 [BD 15 J20 |8 u .
s sl - T 3 w4 i
- 1z -..W BETTYY b}
- 1)
® z [& e
O ot <
3 ? PREYY € 3. AN). (1] PHIA 19 ONPLACER QAVGEY { C1RCLE wx0CE)
g : i ':l £ man = - ®: :Pum.‘ ConpIT OVER 48°
O |Of CONTAMINANTY : @ UL 0 096’3 JL- 6701 ( ET0Q
> | compo T {Ter mav QEMARKS Nsvmap.ere.
9 N'N MA Y Coll ALLOW _lM “ O)‘G Wikt 88 uEAGIST 37D '.1[ 'g
g CICovEl of ganit. 1 80 LC 1§ VST
o EMipsodal SUBMANES Ulee vt v
. 2 SHELL ( MEADY 304 SS None WIN, Heeds Dm0 10 .‘Aﬁg!ppp[!.
S = < s WELD <IN 107AL ] None POST WELD HEAT TREATMINT
- - | AtuovAdLE | 304 55 | None TOTAL|Etrk wire mes] FOR — (2.7‘::"
N z cQ0f)
I

SP-97

Internal Diameter = 3'
Tan to Tan Length = 9'
Shell Thickness= 1/8"
Ellipsoidal Head Thk = 1/8"

MECHANI CAL
DESIGN REQM

PRESS MARGIN. MIN SPEC . _

¢ 3 _50_1P3IQ

SPECIAL REQUVIREMENTS

MIN, DESIGN PRESS AT 10F T 50 Poig (MARG Y OPER))

Copk: ASME Section VIII

SYSTEM PSY SET AT 50 PYIC LOCATYLEDON piping

MIN.DESICN TEMP -320 *F @ . 50 PO\ &

SATERNAL PREYSY DEYIGN: Not Required FOR

LOADINGS
SERVICE CCYCLIC, LETHAL E7C)

WiL.Pe. Resitionsd &t g box SADDLES (C-527)

rESSEL SUPPORT DATA  SKIRY __ LEGS __ LWUGYYes

Steady

HEIGHT MIN. ABY GRADE FIREPROOFING _lone | INSULATION © Located in cold bex
o] NO. (88T [RATWG[WTi Tyoy] I LA NI R
Ino.l  SERVICE 00, 2128 [ ranalaa P Tno | SERVICE REQ'D | 91TL Pacmg)lif OF
[2Vi-6]Level Trans, 1 1" :
; J- S|Level Trans. 1 "
J-4 }Pressure Ind. 1 i
Wl
ha|2]e-2
9 z 24 Pyv
9
»MAD
(N 3
ad I
4 VI3
q
3 . JLiqui t 1 6"
2 ]Vapor Qutlet 1 6"
I__{Vap/Liq Inlet |} 1 M-1| MANWAY 1 18"
.Y DERIGN BALIS
JREV]OATE 15%VED FOR PROCIINS TRV UNIT  (PR0JKY
- J03 NO- VEASEL DESIGN DATA SNIELY VESSEL NO. | REV.
252 SERVICE Hydrogen Purification, Plant 8
UNIT @87-q97 lnert Gas Separator, 252-12-15
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FOAM 430 REV.

. - ATame §ab BaTA FR07S0Y, % 0] FAON JognMSrTRUP. 2F oIS TamE LU DATA FCR.

-AIRCO CRYCPLANTS 2 e N kel RYYITS FOYPNH D% DTV LY, D Fui—s ¢ 57
S » * vdro- i N
SOV (D) ~ . < Eodigns hisa.oo 17985 J-288 B0 Y se0 Jess |- me——4— g—- 1

ISSUED | A PHASE 9 z a Hydroged 87,296 | 0.64  F288 F¥% | ss0 Jess |¥ Lan “:-p "
e m_&& 114 l33.64 _ bosn P ags |8 — .
I i E i Lo i
2 2 LAN E T D))
—~ % | LLI SN '
R T) 8" Thk §.8. wirz S 13
0 || vAPD C MAR. AN}, o0 Phia (DsT9 brrLaCE RAuGEY { e wokd)
o |a [4 a SPRLIAL ComDIY Ovea 48*
8 O] CONTAMINANTY @ FEL 0 dei'y J-L- 8101 (8200
§ COMPONENT  [Tra MATL| CORR ALLOW| REMARKS 23‘:’:“;{ :,“m,,,',.a,:‘,‘,,. 0y
13 1) )
3 anue ¢ nesor | 30455 | wone wwn| ‘efisherical ,.,.ri,‘f.‘, .€ abe :,',",. TN
:. NS wiLh » 1IN None 107TAL None POST WELD HEAT TREATMINT
e - 5 ' afuovAMe | 304 S 10TaL 6" ik wire mefhFOR (212:‘
RS A P S . cone)
1 s PRESS MARCIN.MIN SPEC GBS ¢ _35_ s 120 P31¢  opgciaL REQUIREMENTS
< MIN. DESIGN PRESS &Y 100 720 P4iG (MAKLY OPER) | o5t ASME, Section VIN
(a1 O S[S1stn PV SET AT 720 PSIC LOCATED on piping
Nt 2" [MINDESICN TEMP 320 *T @ 720 PSIG LOADINGS
<25: »
xg SATEANAL PRESY DESILM: Mot Required FOR SERVICE (CYCLIC, LETHAL trc)
JA|vESSEL SUPPORT DATA® SKIRT___ LEGS __ LUGS Xes
3 0| SaLiPe: RIVASISY ' bia box SADDLES (C-S27) Steady
(6 HEIGHT MIN. ABV GRADE TIREPROOFING None ] INSULATION : Located in cold box
Nl % uo. (8T [EAVINCTTE Ton) NO. [Ug1 Jliviclineit
ol SERVICE iy 'V i, Jre Ino| SERVICE ate'o [sizg furm..& weoe
215-6] Level Trans. | 1®
g J- 5| Level Trans. [ S
6" J°41 Pressure Ind. 1 1°
‘| b B-15-3
! NPk
: & (1]
9
/ ! :: s
B 1
(35 1 ol
| 4
3 ufd Outlet 1 6"
: 2_ 1 ¥Yapor Quilet 1 12"
I 4 lvap/Lio Inlet 1 _lig m-1| MANWAY T
) Iniernal Diemeter = 4'6" ; -
3 Ten o Tan Length = 13
Skell Thickness = F1/4"
Heanispherical Head Thk = 3/4"
- a DEEICN 8a41
5P-98 [eEv DAk : 1S8UED fOR rocwiTavdunt Jrtoju
J08 NO- vESSEL DESICN DATA SMiILTY VESSEL o | atv.
252 - $IRVICE Hydrogen Purification, Plant 8
UNIT 8-¢-98 Light Hydrocarbon Separator, 252-12-16
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FOAM 4,0 REY.

' , Time | oL SATA FCrESOY, Yy = Woc FLUID FAOW [ OEwsiNTICME. oF  jradSie Sl JWimE jLL DAVA 1 uke
AlRCO CR\__O_T‘AETE_ .°—_ < ::u w B IxR T cu ST Inotman/ned NoORM] MAY D) tua — ) u g’_
ISSUED FOR PHASE O < {51 v [JI¥BERs f 78,356 fareas J-iss | BRA Y s Ja20 |- M ——b— gl 1€

’ zZ ol 2 ons] 5437 | 0357 ] 158 | 0 15 _lon ¥ [ LAn S &
o 3 ih: 9 Jaoga0 Jase D) a5 fon J3 - i f
- — AL —‘-
z |o - : I idd
i 4 : = -t )
: o s — L
6".-Thick S.S. Wire Mesh : ‘: .
’ v?POR PRESY C MAX.AM}. *f: P3IA Yo DAPLACER RANGEY (Civerg ewoKE)
2 by (13 L. mAR-Aup O: ;.pum.l COmpIT OVIR 48"
O |O] conTAMINANTY ' @rIs 70 twG'y JoL- 8100 £T0:
E COMPONENT  [TrP MATL| CORR ALLOW|- REMARKS g::;';‘{ :'“;“,_‘.'“.'.%'Eg"“ Jo
Uinsor (3 ' 'l
_:. IRfLL ¢ HEAdY 04 SS None MIN, Ellipsoidal miu‘tjuuog‘u&a .l:g.;}'}.;‘;;‘.“
= NTLS WELD - IN 10Ta| None POST WELD MEAT TREATMINTY
\ 5
; REmovAME | 304 SS tone TOTAL] 6 thk wire mdsKOR —— (212‘-"
<o ‘QD{)
. PRESY MARCIN.MIN SPEC . & ____ : _s0 #§) SPECIAL LEQUIREMENTS
<.: MIN. DESIGN PRESY AT T0P .50 P§iG (MARCY OPER.) | congr ASME. Section Vil
Y |SISTEN PSY SEV AT 50 PYIC LOCATEO on piping .
Zz ™[ MINDESIGN TEMP 320 °F @ 50 PG LOADINGS
% | EATERNAL PREAY DEBIGN: Now Required FOR SERVICE (CYCLIC, LETHAL 7€)
O [vESSEL SUPPORT DATA  SKIRT __ LEGS _ LUGS Yes ['
;: speclPﬁ: %ﬂ S nelc“l I?\t l%e cold SADDLES (‘—'527)—— Steady .
HEIGHT MIN. ABY GRADE FMREPROOFING _None | yNSULATION : Located in cold box %
[ Twed] NO. TE8T [RAVING] T Tyl N0, [Ty ATCINTL
| ho SERVICE RECD, 3ill ﬁm.m et Ino | SERVICE RlQ'0 ut(j:'w-‘ e oel
“Jas]d-6} Level Trans 1 L
§ J- 8| Level Trans. 1 "
4-4) Pressure_Ind. 1 "
: t:; -3 '
Internal Diameler = 3 zji-2
Tan to Tan Length = 9 1) psv
3 Shell Thickness = 1/8" ra 9
. Elipsoidal Head Thk = 1/8" - 8
7
5P-99 Of.i]%e
7 3
q
3 | Liquid Outlet 1 6"
2 [ Vapor Outlet 1 6"
4 [ Vap/Liq Tnlet T M-1] MANWAY 1 8"
& peficn Batis L
‘.nw OATE ; j 1S8UKD FOR i Wikt unt |rioyey
o Jog NO-| VEASEL OESICN DATA sulll’ VESSIL MO, | RIV.
i‘aj 292 - SIRYICE Hydrogen Purification, Plant 8
UNIT B-1-9a  Liquid/Vapor Separator, 252-IZ-I7 {
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FolM &30 REY.

] Vise fouosess 0siiian 3% ) S e R R A - N TN E ( L
AIRCO CRYOPLANTS . 2 |‘ N Rl XYY NPT vt e e T e 1T
ISSUED [FOR PIIASE 0 < I CEE wes T = Vo psosd 01w ). “oe ——b- l‘ of
: ' 2 3] 2 fiwter Jaseo } g0 | soz0 0 | {3 —44n 54, W0
3 I T T WY et B A - ] {
- Ill—"—
3 13 d_
Ll A — it D}
- 4 » us
il ] i
vabo N An. 4w}, ] P3IA € woul)
S [y il v L e _he  IML_JORL LIS G
& O] contAMInAuTY  None AL 0 e6’s o L 4101 (£20i
3 3 | courontnt e warifcontauon] dimsnns R’“‘.‘if :."n-‘uu "m0
R 1 g v s an
3 et onnns | sie-m yer o, | Epsoidol ,,‘,‘.“.E,zt., .{,l.;,':,','; st
< o Jwto o et ] jope POSTWILD WIAT TRIATMINT
.—
- N Afuoyantg 0%sL] None 1] S ——— A L1
z 1 THAN
_ 5 i sant)
@ s PALSE MARCIN. MINBPES 4 s SO PYIE  sogciar REQuIREMENTS
4 3.0 MIN, DESICN PRESY AT 139 80 PG (MAKLe OFER)) CODL" ASME Section Vil
3 CwlStsTeM PEV SET AT 50 Yl LOCAYED On Piping
— 2% [MINDEVICN TENP 350 *F @ XIS LoADINGS
< -
,\2’ TATEANAL PREVY DESIGN: Not Required FDR SERVICE (('CLIC,L"NAL "()
2'—0 DA ESS EL SUPPORT DATA® SKIRT ___ LEGS YeslUGY __
- w Steady
3 10 o Specifie SADDLES (L-527)
Q. , LT IMEIGH M- A8y GRi1DE  FIREPROOF NG _Hao INSULATION: Yes _':mt 2"
K N0 (BT JUAWET PR Ty ont NO. UsT Jlavapnrt
u | SERVICE  |xporp, st fyoaenelS2F [no | SERVICE alq's 191k franglieon )
).vel Switch | I ‘
A | Leve) Switch 1 LI
|
p
| i)
4 _“_@ 3 Piv
A ps
]
0
7
| fland llole 2 1*
Steam Ontlet 1 0.
Water Ouljet 1 o=
A Tnle ) Mgl WMAKWAL
Position: Vertical -
Shell Thickness - 3/16"
Ellipsodial Meud Thickness - 3/i6" (& [{PITicN _8Aav) i
V] 0AIE 18%0¢D_TOR_ roibelavdunit 1ok
“J0g NO. vELSEL DESICN DATA $wWlLT vEAsEL Mo | aty.
R SIRVICE Nlydregen Purification, Plant 8
s UNIT 8-1-103 Cond. Flash Tenk, 252-1Z-18
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4.2 Data Sheets for Exchangers

Exchangers: _ 4 8E-5 to 8E-9

0-252-12-7: . Hydrogen Purification (8E-4)
Refrigeration Unit: (8v-59)

0-252-1Z-12: Expander - Comp. After Cooler (8E-581)

0-252-12-27: . Derime Heater (8E-98)
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PRTD. N UBA
HEAT 8 MATERIAL SALANCE
pT FLows | teme ‘t| PRESSURES,
, "
. - .- 2
Ty 2) &N 7
" o
B
4
-
I T 2
| ] _ . ]
P-E-9 {O
! | T K
| ] | D .
4 B 762 LG 20 o0 Gt 0
| & 2£2.36C G 10.0
15 [ AN
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3 22) (20) 3() (33 35 ® T ] S YN e X
19 g7 29¢ -289 LU 5QL.0
20 7,296 5870
_ S B L >1 51 29& 582.u
| f | | 1 22 57, 29C 22.Cc 57<.4
i | | | K | ) 2 A 3CH T Z7 <
| . ( | | | B-t-& 2% C.35CL 27.5
I | l ' ! l | | i Y3 % 5CE 35.0
] o ] 20 G.c2 22.60 22.0
] - = [ S7.190 26.0
] 25 30346 -292.GU 360
. . 2y | Q0.146 27.0
4) (0) (4) (21) @5 (30 ) So 0.230 750
’ : ) =1 90,356 22,60 23.0
33 72,919 30.0
33 7Z.91% 22.00 25.0
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! ! | l 8-€-7 BTL 3
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1 7 1
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/- 2 1
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- r : PRESSURE DATA
| WORKING MAXIMUM ALLOWABLE
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HEAT EXCHANGER SPECIFICATION SHEET 0-259-12-7

EXCHANGER
. f:’él?é‘r‘i‘o‘c'i?.o.. Bechtel - Breckinridge, Ky. MANUFACTURER
maNT 8 - Hvdrogen Purification ExcW.no.  HE-4 REQ NO.
SERVICE OF UNIN _Reactivation Cooler ITEMNG. 8-E-4
SIZE 395 Fté TYPE AEP (HORIZIYEAT! CONNECTED IN — SERIES PARALLEL
SURF JUNIT (EF F/GROSS) SHELLS/UNIT SURFISHELL (EFFIGROSS) 395 ft<
PERFORMANCE OF ONE UNIT 395 fts
FLUID ALLOCATION SHELLSIOE TUBESIOE
FLUID CIRCULATED Caoling Water Nitrogen
TOTAL FLUID ENTERING LB/HR 59,100 35,817
N out N our
uauIo io/hr
VAPOR LB/HR, MW 35, 817 28 | 25.817 28
NONCOND LA/HR, MW -
STEAM .
WATER 1b/hr 59,100 59,100 |
FLUID VAPORIZED/CONOENSED |
GRAVITY, LIQ. - 1.0 1.0
VISCOSITY. LIQ. (VAP CP 0.82 0.65 (0.024) (0.071)
THERM. COND_ LIQ. (VAP . 0.34 0.34 {0.024) (0.014)
SPECIFIC NEAT, LIQ. (VAP) 1.0 1.0 (0.25) (0.25)
TEMPERATURE - °F 85 105 252 120
OPERATING PRESS. RUK} (PSIG) 35 25 16.7 11.7
NQ. PASSES/SHELL one : one
VELOTITY FY/SEC] 3.24 238
PRESS. DROP, ALLOW/CALC 7S 10 74.97 5 7 4.83
FOULING RESISTANCE 0.002 0.001
HEAT EXCHANGED 1,182,000 -BTU/HR; MTD (CORR) (WTD) 78.04 P
TRANSFER RATE, SEAVICE  38.34 CLEAM 45.38 BTWHR. SQ. FT. F
CONSTRUCTION

| sHELLsIOE TUSESIOE
DESIGN/TEST PRESS. i 75 7115 574 115
DESIGN TEMPERATURE ¥ 650_ 350
CORROSION ALLOWANCE N| 1/8" 1/8"
CONNECTIONS INLET 3" 8"
am OUTLET 3 8"
RATING - ,
TUBESNG. 186 o0 3/4" THK MINJAVGILEBWG LENGTH 11'~0" __ P7cN 15/ Frow—e=d & O O
Tuse MATERIAL  Admiraity TUBE-TUBESMEET JOINT i
svelw C.S. 15" P op SHELL COVER UNTEG] IREMOVY
CHANNEL/BONNETY . CHANNEL COVER
TURESHEET-STATIONARY TUBESHEET FLOATING
FLOATING HEAD COVER IMPINGEMENT PLATE [YES] ING
BAFFLES-CROSS 34 TYPE 25 S CUT (DIAJAREA) sPacING 3.5 inches
SAFFLES-LONG SEAL TYPE TUBE SUPPOARTS
INSUL. THK.: SHELL CHAN, EXPANSION JOINT
GASKETS
COOE REQUIREMENTS STAMP (YES) (NQS TEMA CLASS . SPECS
WEIGHT: EACH SHELL BUNOLE FULL OF WATER

REMAAKS: MARK (SAY AND PERCENT IRTY AS REQUIRED

NOTE: (1) Corrosion allowance on tube side applies only to carbon steel parts.

[ JO8NG. | OARWG. NO. | xEV,

RIRM
o3- 1

: QAN
E@ AB/6/9) AES to AEP, No from Shell to{ KC{F

13

Al | tube
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NO.

— PROCZSS — l ,
T st r M §2ECIFICATICH REVL L
b\ [ [ = O Y e
REFRIGZISATION CNIT SHEST 5 OF 7
EQUIPMERT TITLE Refrigeration Unit ITEM NO. 3~-4
CUSTOMER Bechtel i JOB NO. 252
LOCATION Breckinridge, Ky. DATEZ - 11/13/80
QUANTITY One (1) BY APP'D BY
OPERATING CONDITIONS
—_——e— .
COMPOSITION OF GAS BEING CQOLED (DRY BASIS) Nitrogen
MOLECULAR WT. OF DRY GAS 28 . _
DOQES GAS CONTAIN ANY WATER ° (] ¥=s & wo
IS GAS SATURATED WITH WATER (] ¥=s & mo .
DOES GAS CORTAIN MOISTURE OTEHER THAN H20 ] res & wo
IS GAS SATURATED WITE MOISTURE OTHER THAN H20 ] res 8 wo
COMPOSITION OF MOISTURE IF DIFFERENT TEAN H20
MOLECULAR WEIGHT OF MOISTURE
GAS INLET TEMPERATURE 120. P
VAPOR PRESS. OF MOISTURE AT INLET TEMP. - PSIA
NORMAL OPERATING PRESSURE 22 PSIA
MAX. QPERATING PRESSURE 35 PSIA 20.3 PSIG
DESIGN PRESSURE (15% ABOVE MAX. OPER. PRESS.) 25 PSIG
GAS OUTLET TEMPERATURE 30 *p
NORMAL FLOW RATEZ (DRY GAS) 0.0 ScCrue 0.0 T3/BR
DESIGN FLOW RATE (DRY GAS) 9.0 scrue 0.0 LB/HR |
NORMAL FLOW RATE (MOISTURE) . - L3/HR
DESIGHN FLOW RATEZ (MOISTURE). — LB/HER
AVE, '‘SPECIFIC EEAT OF DRY GAS ENTERING .25 BTU/¥/°?
AVE. SPECIFIC EEAT OPF MOISTURE LNTERTING _— BT/ 8/°2 |
AVE. LATENT HEAT OF MOISTURE ENTERING — ) BTU/$
LBS. MOISTURE PER LB. DRY GAS AT INLET 0.0
LBS. MOISTURE PER LB. DRY GAS AT OUTLET 0.0
FLUIDS CONDENSED AT DESIGN FLOW- RATE 0.0 L3/BER
SENSIBLE HEAT LOAD (Q) AT DESIGN FLOW -RATY 885,500 B'r_ﬂ/HL
LATENT EEAT LOAD (Q) AT DESIGN- FLOW RATE e B3TO/BER
TOTAL EEAT LOAD (Q) AT DESIGN FLOW RATS 886,500 BTU/HER
TOTAL HEAT LOAD (Q) AT DESIGN FLOW RATE 13.9 TOoRS
TYPE QF REFRIGZRANT USED .Freon 22
CPERATING CONDITIONS OF REFRIGERANT IN EVAPORATOR 57.727 PSTA 20 °»

*MEASURED AT 14.7 PSIA & 70 °2

mecTue 9 _os b_

APPROVED

wRaTTE® B Y [ 23 2 4
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HEAT EXCHANGER SPECIFICATION SHEET 0-252-1Z-12
A R
%ggfsfﬁgnou Bechtel Breckinridge, Kentucky sii’:ﬁ:g%&ﬂ
ruaNT 8 Hydrogen Puri . Excu.NO0 HE-581 REQ. NO.
SERVICE OF UNI1_ Expander-Comp. Aftercooler ITEMNO. 8-F-581
size 1200 sq. it. TYPe AEP (HORIZ/VERT) CONNECTED IN SERIES PARALLE
SURFJUNIT IEFFIGROSS] 1200 sq. ft. SHELLSIUNIT one SURF/SHELL (EFF/IGROSS) 1200 sq. ft.
T - PERFORMANCE OF ONE UNIT
FLUID ALLOCATION SMELLSIOE TUBESIOE
FLUID CIRCULATED Water Nitragen
TOTAL FLUID ENTERING LB/HR 83 347 78 RoC
IN ouT IN ouT
uauo
VAPOR LB/HR, MW . 768 825 128 1 78 695 !
NONCOND LB/HR, MW -
STEAM _
WATER 1b/he 83,347 83 347
FLUID VAPORIZED/CONDENSEC
GRAVITY, LIQ. ) 1.0
VISCOSITY, LIQ. (VAP) CP 79 £45 (.0208) (,0194)
THERAM. CONO.. L1Q. VAP Btu/hr.ft.OF 1.00 1.00 {_2700) (0.277)
SPECIFIC HEAT, UIQ {VAP) :
TEMPERATURE °F - 85 105 173.4 35
OPERATING PRESS. PSIG) 50 45 685 680
NQ. PASSES/SHELL One One
VELOCITY FT/SEC 2.7 11.4
PRESS. DROP, ALLOW/CALL. PS) 57 4.95 570.96
FOULING RESISTANCE 002 .001
HEAT EXCHANGED' 1,664,050 8TU/MR: MTD (CORR) (WTO) 30.4 °A
TRANSFER RATE, SERVICE 45.66 CLEAN 53.8 BTU/HR. 5Q, FT."
CONSTRUCTION
| SHELLSIOE TUBESIOE ~
OESIGN/TEST PRESS. PSIG] 75 7 150 75071195 '
DESIGN TEMPERATURE °F 650 250
CORROSION ALLOWANCE IN 1/8" 1/8"
CONNECTIONS INLET 4" 6"
SIZE QUTLET 4" [
RATING
TUBES NO. 314 oD 3/4" THK (MIN/AVG) LENGTM 90 F'T PITCH15 /] ELOW —e= J(a) O
TUBE MATERIAL __ Admiralty - TUBE-TUBESHERT JOINT -~ ‘
SHELL C.S. 19" 1p oo SHELL COVER (INTEG) (REMOWV)
CHANNEL/BONNET CHANNEL COVER
TUBESHEET-STATIONARY TUBESHEET FLOATING
FLOATING HEAD COVER IMPINGEMENT PLATE (YESI INO)
BAFFLES-CROSS 45 TYPE. 96 % CUT (DIA/AREA) SPACING Q on
BAFFLES-LONG SEAL TYPE TUSE SUPPORTS
INSUL. THK.: SHELL CHAN. EXPANSION JOINT
GASKETS
COOE REQUIREMENTS STAMP (YES) INO) TEMA CLASS SPECS
WEIGHT: EACH SHELL BUNDLE FULL OF WATER
AEMARKS: MARK (SARY AND PERCENT (RT) AS REQUIRED
: rts,
e"- A\ [oate LB NO. ) DAWG. NO. | REV.
@ 2 A a- BEU To AEP, RISE_s0° 70O 20° os.
A = |
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HEAT EXCHANGER SPECIFICATION SHEET

0-252-1Z-27

S.‘.’é}é’;‘fog‘%.o,. Bechtel, Breckinridge, Kentucky Sim‘;gsaeu
PLANT 8 - Hyvdro urifjcation EXCH.NG DH-98 REQ. NO.
SERVICE OF UNN _Derime Heater ITEMNQ. 8-FE 38
size 29.0 Ite TYPE Bel (HORIZIVERT] CONNECTED IN SERIES PARALLES
SURF JUNIT IEFF/ERESS. 59.0 112 SHELLS/UNIT _ one SURFISHELL (EFFIGROSS) 50,0 [t2
PERFORMANCE OF ONE UNIT
FLUIO ALLOCATION SHELLSIOE TUBESIOE
FLUIO CIACULATED Steam Air
TOTAL FLUIO ENTERING LA/HAR 962 . 40,000
iN our . IN ouT
LIQuID - - I
VAPQR S LB/HR, MW - - -
NONCOND LB/HR, MW - = 40,000 |29 -
STEAM Lb/hr 962 - ! = =
WATER Lb/ht 3G2 ! = -
FLUIO VAPORIZED/CONDENSEC  Lb/hr 962 . | - -
GRAVITY, LIQ. . 0.891 J - =
VISCOSITY, LIQ. (VAP Lh/ft/he (0 0314) n1s |_(n0asoq) =
THERM. CONO.. LIQ. (VAPS By /hp-ft-0H __ (0.018) 0.45 (0.914) -
SPECIFIC HEAT, LIQ. (VAP) _ Btu/1b/OF (0.45) 1.0 0.2425 -
TEMPERATURE °F 366 366 90 175
OPERATING PRESS. (8SXAQ PSIG) 150 145 100 96
NQ. PASSES/SHELL . One One
YELOCITY , FYISEC Two Phases 117.6
PRESS. OROP, ALLOW/CALG. [ 10.0 70.05 5.0 7 2.79
FOULING RESISTANCE 0.001 0.001
HEAT EXCHANGED 824,500 BTU/HMA: MTD (CORR) (WTD! 930 . 2
TRANSFER RATE, SERVICE 6§0.76 CLEAN — 79.8 STW/HA_SQ. FT. F|
- CONSTRUCTION
| SHELLSIOR TURESIOE
QESIGN/TEST PRESS. . PSIG 165 / 250 110 /! 185
UESILN (EMPERATURR °® 6509 8509
CORROSION ALLOWANCE N 1/8" 1/8"
CONNECTIONS INLET 9n &
SIZE OUTLET 1" g DH-98
RATING i ]
TUBESNG. 108 0D 3/a" THK (MINJAVGN 4 BWCLENGTH  37-0" __ MTCH oW —==d & O O
Tusg MATERIAL  Carbon Steel TUBE-TUBESHEET JOINT '-
SHELL 12" ) a0 SHELL COVER INTEGJ (REMOWVY
CHANNEL/BONNET CHANNEL COVER
TUBESHEET-STATIONARY TUBESMEET FLOATING
FLOATING HEAD COVER IMPINGEMENT PLATE (YES) INO)
SAFELES-CAOSS None -TYPE None % CUT (DIAJAREAS SPACING None
BAFFLES-LONG SEAL TYPE TUSE SUPPORTS T
INSUL, THK_: SHELL CHAN EXPANSION JOINT
GASKETS
COOE REQUIREMENTS STAMP (YES] ING) TEMA CLASS SPECS
WEIGHT: EACH SHELL, SUNOLE FULL OF WATER
REMARKS: MARK (SR ANO FERCENT (RT) AS REQUIRED
= BVNERD 08 NO. | OAWG. NO. | REV.
>
Kgﬂ w __A OS. 0
“Ia J




4.3 Data Sheets for Fired Heaters

0-252-1Z-6: Reactivation Heater (8F-3)
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0-252-14-6
Page 1

FIRED HEATER DATA SHEET

Customer _Bechtel Manufacturer
Location B reoki'nri ge, Ky Equip. No
Unit egctivation Heater Req. No.
Number Required Qne (1) Item No.
Total Heat Absarbed mm 8twh 2.22 Type of Hester

8F=3 (BE-3)

ertic ire eaier

it ol ol o

HEATER PERFORMANCE

7. Heater SectioN . . c.c.... teeeeee s teseesieacecscecessacccns  eomm——— shell —Jubes
3- &ﬂiﬂ..--..c-q-‘..-a-.'-ov0.-...;-0.0-000""00'° 5

9. 'FluidNam........._........-.............-....-.-.. —————— —Qﬁ‘—— -—N—%—
10. Heat ADSOMDtON . « . oo veennavoocnccaacanseess  mmBWH 2
114 F‘“lell..l“ll.‘ll....O..ll.‘.'.'-.-oi.";lbm 58
12 Pressure Orop (Allowable - Clean/Pouled) .. coveeeeecccaoss B8 ——
134 Pressure Drop (Calculated -Clean/Fouled) . .. . vceccecacsee B8
144 Coking Allowancs . . . c.ccccvvees A ]
18 Average Radiant Flux Density (Allowabiel, . o v o e 0 oo o . Bru/heeg ft
16 Average Radiam Flux Density (Calculatad) ... o0eee. . By ft
17 Maximum Radiamt Flux Density. . ... ... cseccevewss Btulhsg ft
18] Average Convection Flux Density. . . v o eecveceesesa. Btuhmfe
19 Vebﬂlvummonftlae
20, Maximum Allowable Inside Film TemOeratur « « « v cevoeeopsood

n Foulieng Resitance Ingid® .. ... veeeeeerennnsss S F v A ~L00L

’lt Al.\'n
3

22 Iniet Canditions: : .
23] Tempnmn.............'...............‘..........°F 100 252
24. : Pressurt.......... Ceeeeeeeaieeans ceeesoons. (puighpsia) 50 16.7
254 . Liquid FIOW . o covvennnnn B .Y | E =
zsj vm’F‘”"taluitc||11"tvtn'!!i!‘!?!"""OO'lm m
Oensity, Liquid (Vapar) AtPAT ... .cveeicneceaan.. . iicutft S0.028)
28 Gravity, LiqUiIe .« . ceveeeenncncecncacacese SOGrIGOOS -
29, VaDOF . et eeeeetananesensssscsocsscocsaacesss MOlwt 28
301 vim.quu“NM'OI'I"Ilc"l...".".“".‘.a Y ”
N, Speciflc Hewt, Liquid (VapOr) « .. coeevanescoeaees. BOWID-OF 40.234)
32 Canductivity, Liquid (Vapor) .....coceeeeees .. Brwithit2OF _ 01

.

D

k<1 Qurier Canditiane:

34 T.mm-G.-.-onoo-oncuo-..o-..ooo.o..ooln.--% 2 #
35, PrOSEU®. oo vveevenoncennnens ceeeens cevenees (pighlpsia) = 9.

38 Liquid Flow. . ccccccncccascosscsccsscanssancscessDM =

37, Vapor FlOW « cccveecceacaccacan cececcssesacacscessii ﬁ
38 me.qumd(VapulAtP&T....................Jb/c:.lft

39 Gravity, LiGQUiBe o ceeveennnccaacaneeonoessiSPGrat60°F) =
44 Vipar....ccceue eecssssecscccccescscsncsacea MalWe -
41, Viscosity, Lnu:dNanori ...... teteesessesssossaannnes 9’ (
42 Soecific Hext, Liquid (Vapor) . ... cocvcscnecancness Btu/lb-F

43/ Canductivity, Liquid (Vager) .. ... i Ctunmend oF

.

.0%7
B-8%a

44 Remarks and Sgecial Requirements:
45 Data shewt reference for vaporization Qurve.
48

47 - = g —
48] = 2 QD o g, i Sie L7 s STV ARSI

49,

* = Medium Btu Gas

JOB NQ.
DATA SHEET AREV.

oS

REV
NS
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Page 2

101.
102
103

COMBUSTION AND FUEL DATA

TYPe Of FUBL.. . .o vccveveavcccsanccasscsesscssasscasascosnss

TEXCETAIF v it .
Cess Al Lﬁv,

Calculated Heat Releas® . . . . ccccvvenecossacasssss . mmBtuhl
Calculated Efficiency, Percent (LHV) . .. iveivecverscscocncscncsnns
Guaranteed Efficiency, Percent (LHV) SeeNote. .. .c.vvvveeeecnsaqans
Radiation Loss, Percent of Heat Release {LHV), . .. cccvvceeeccncncaces
Flue Gas Temp. Leaving Radiant Section. . .. vvveeeoncncscoaoaonsOF
Fiue Gas Temp. Leaving CONVection SeCtiofe « « o e e veceeeaoscasessss"F
Flue Gas Temp. (Uncorr)Leaving Air HESIBr. o o o oo vveuoeroaesseoesOF
Flue Gas Mass Velochty-Comv. Section. . . c cecccvveccossess. IDf5qftsee
Volumetric Heat Releass. .. ccccevceoccscasssccssasssss Btuhcuft
Altitude Abova Sea Level .. ....ocvvnerroosscvcccassscsonesss it
AirTemperat\im.Combum'on................................°F
Air Temperature, Draft. . . e eoveeeacereoanceaccassnscanees s F
Minimum Furnacs Draft/Location .. ..ccceecnrocacscreasess inHa0
Dﬂfli’laum es e o asessesscscnnccsiiviadbibi e -u---iﬂHzo
Note: A Fuel Savingsof ____mm Bruwh Fuel Value Sﬁo____.
Will Offset 2 S1000 increasa in mm Btu
Furnace Cost (Erected)

Fuel Characteristics

MHeating Value. . oo oo covesereoccscccosscanccnsssnosassss HHV
tivs t. Heating Value LLY

Medium
Btu Gas

270

Heating Vallule « oo oeeennnnns oo NE ue, ...
SPECIIC Gravity .o oecececevevensonsocovsoocassseassssconcosss
Molecular Weight. . o c e cveoveccacccccsscscosososscscsscsansassas

0.67

Viscosity, At o OF . .i.iiiiiiieetarenrcnraaraansaaass.SSU
Viscosity, At

FuelPressureAvaﬂableatBumcr......-..........,..a........D:iq

AtOmizZing Steam PressurB. . o ccecceceoccsecnsscsssacacscssessPsig

Composition:

Vanadium .. .. .cceuececcccsccocscessonsascscsscnssssseasoc PPM

SOUIUM . . coeveeoevocccnsssosnssscscoassscssscssscnasscsses . PPM

St CONtENMt. . ccvccveracceanacscsssccssssescscnccecesss HPM

At ¢ i eieecscnaassoancassseccsoasstsssssnsonsosses BWE

0.054 _

SUUP. . v veneeneonncoacneaess GFAINSL.CU Fle il %t

HYOIOGeMe v o cv ceveeccesesectccasessascsassssssancsecs WL

CarDON .« i vt vevenccccosvoassassssoscsasasnssasansscacs BWE

NItTOgeN . .. . inntncsressccsasacsscsccncsncacss BWUNvol

OXYGBM . o ccecvvccansocscsssnsacsesasssssscssscasscses BWE

CHYG cecereecerecssanceascasanansnssesascassssseaes Bvol

CaHg eeeeneierenetietiecnacttasceracancsascascacss Byl

o T DRI

o L . X

1 |

L T I 1

L I R R I I R I I S I I I I I I I S N T

NOTES: - (1) Normal Header Press = 50 psig @ 100°F

(2) Max. Fuel Gas Header Press = 75 psig

104.

Specification No. 14222-A~17 Revw. 1.

SHEET 3 oF 4
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MECHANICAL DESIGN
COIL DATA

105.| General:
108. Plot Limitations Minimum Stack Height
107. Tube Length Limitations

108.{ Coil:
108. Cail Design:

110. Hea“smion 000000000000 000690600060000e000acssecssossascces
111 Design Basis for Wall Thickness . . . ccceaceecerrccctsncsoscaannas
1312 Cesign Lif®. . e ccvvivecccvrecacscesccossccncsssnsoscanncsans

113 Design PressurS. . . cccccoteccscascacacacscscsacsscscccacsasspS . 100
114, Corrosion Allowancs, TubES .. ... sececvecccccrcrsscsancccsas i 1/8"
118, Weid Stress Relisve tecsss0e00000s0 0t v sstsnleeveansRecas s
116. Weid Inspection Requirements Xtay or Others. s cccecveccsccscscosas
197, Maximum Wall Temperature (Caleulated<Clean) . coceescaccanancasOF
118, Maximum Wail Temperature {Design-Fouled) . . ccoceseseseccceessdF
119. ] . ~lnsileill'llcotf'ﬁCium.......-......-..a....-.o..Bm—oFﬂh
120. Overail Heat Transfer Coafficiant. .. v vecccaacevesso. Btuwh=oF sqft
121, Corrected Mean Temperature Diffarsnce . c ccceaccosessccscsnsoeeF
122, Bare Tubes, Total Exposed Surfacs. ... cvceceecscncsnasacnscs SO
123 Extended Surfacs Tubes, Total Exposed Surfacs. ccceevcccacncss. AT

124, Caii Configuration:

125. Tubc:.VeﬂicﬂdrHon'mnﬂL.............-...........-.......
128. NumbuofFlowMublsPu‘P&....-..-..-...-........-..q-
127. EHective Tube Length ... cvccececececcocccccscscccsccscsacas It
128. Bare Tubes, NUMDES . ...ceccecocessccocssssccsancsncssccncsse
129. Extended Surface Tubes, NUMbDRS. . ..o cccveecevoncocccccvecccane
130. Tube.Spacing, Canter to Canter (Staggered) (I Lin®d. e s cccceeccscaas i
131. Tube Canter to Furmnaca Wall . o o cevevccavcssssessncoscsscaces it
132, Tubes:

1348 | Marerial (ASTM Specificavion amd Grimdid « . svsvesvenconn.. 304 SS__
134. Outside Diameter . .. ..ccoenccaccoscaccsccsscsscccsascscs il :
135. Wall Thickness (Minimum) (Averagel .. ...ccceeccccccccccccaaacs il
136. Ovnnﬂfub‘Ltﬂqm ee6 et e0stcsvvntsstencssnnnnnesecoe fe-in
137. Descripiun uf Cxtended Surface:

138. TY”.--...--..o.o----.o-----ooo--o.onoo--o-aooonooooo-
139. FinorStud Material. . . cscveeecccececcccscsscascasesnscnance
140. FinorSrud Materiak . .. ..o unneogeccovcccocncscencscscscnnn
141, F‘morSnr!Oimmm.....u...,g-.-.........“...-.....in -
142 FinorStud Dimensions . .. .ccveceaccccccoocescsccssccccces it

143, Finor Stud SPaciNg. . cccoeecacccveaccscccsssscsssnacees SEPIN
144, FinorStud Spating. . e ccccveccccascscnccavanscassssascsac DO N
148, MaxiMFinorSMTmm........................-.-op
- 148, Maximum Fin or Stud Temperature . .. cccoececccccsccscacansssOF

147. Plug-Type Headerss

148, LOCatOM . .t i ccnevensocccsscaccnccccarcsaonssascscacanssasns
149, wam“Tm C 00t aceecss et vesss st seenantants e
15Q. NOmMInal Rating. c . c.cocecocacccsscoacoscsccsosccsoscscccscsss
181, Weided or Rolled JOiNt. c o ccvcvcencnsvrreececscsacssacscscccso

152,
152,
154.
158,
158, |
157.
158,

15§ Specification No. 1422Z-2-17 Rev. | CUEET 4 oF 4



4.4 Data Sheets for Miscellaneous Equipment

0-252-17-8: Nitrogen Vent Silencer (8Y-2)
0-252-1Z-4: Final Filter (8Y-16 A,B)
0-252-1Z-30: N, Compressor Silencer (8Y-707)

4-25
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TQUIPMERT TITLE Nitroren Vent Silencer ITEM NO. g-N-2

JOB NO. 252

CUSTOMER Rechtel

LOCATIOR Breckinridge, Kv DATE 11/6/80

QUANTITY One BY APP'D BY
OPERATING CONDITIONS

COMPOSITION OF GAS BEING VENTED (DRY BASIS)

MOLECULAR WT. OF DRY GAS _

DOES GAS CONTAIN ANY WATER []x=s _Hwo _

IS GAS SATURATED WITH WATER yes A3 »o

DOES GAS CONTAIN MOISTURE OTEER THAN H90 - Qy=s "[@wo

IS GAS SATURATED WITE MOISTURE OTEZR THAN Ho0 Ly=s 33 vo

COMPOSITION OF MOISTURE IF DIFFERENT THAN H20

MOLECULAR WT. OF MOISTURE

GAS INLET TEMPERATURE . 500 °r

VAPOR PRESS. OF MOISTURE AT INLET TEMP. ’ PSIA

NORMAL OPERATING PRESSURE . 22 PSIA

MAX. OPERATING PRESSURE ) 9e PSIAY

DESIGN PRESSURE sQ PSIA 153 PSIG
\ .

NORMAL FLOW RATE (DRY GAS) 7000 SCFM® apg4ds . rm/m

DESIGN FLOW RATE (DRY GAS) 7350 SCEFM* 31.957 LB/BI

NORMAL FLOW RATE (MOISTURE) LB/H}

DESIGN FLOW RATE (MOISTURE) I /e

DEW POINT OF INLET GAS (MEASURED €@ 14.7 PSIA) 320 oy

LBS. MOISTURE PER LB. DRY GAS AT INLET

- Exit zas velocitv not to exceed 12.000 ft/min.
Structural design of silencer to be based on an o 18.000 ft/min. ‘

Max:murmmwmmmjwmm__‘
Assume unit i mounted next tg_a_mﬂgmm_mg__—

parallel to the silencer.

Materials to be carbon steel. on-metalic i

*MEASURED AT 14.7 PSIA & 70°F

bate _______ iremovis

snerTne X or

waITICN 8 Y




PROSESS
SPECIFICATION

FIV.

CARTRIDGE FILTER

EQUIPMENT TITLE Final Filter ITEM NO. B-Y-16 A,B}

JOB NO. 252

CUSTOMEPR Bechtel
LOCATION - Rreckinridge- Ky DATE 11/6/80
QUANTITY Two BY R. R. R. APP'D BY
OPERATING CONDITIONS
FLUID FILTERED (rude Hvdtocen (1)
NORMAL FLOW RATE (SPECIFY ONE) 205.000 SCFM GPM
NORMAL FLOW RATE 258:100 LB/E
DESIGN FLOW RATE (SPECIFY ONE) 225.500 SCFM GPM
DESIGN FLOW RATE 283,900 LB/ ER
NORMAL INLET TEMPERATURE 30 °
MAX. INLET TEMPERATURE 40 °
NORMAL INLET PRESSURE 635 PSIA
MAX. INLET PRESSURE 700 PSIA
DESIGN PRESSURE (15% ABOVE MAX. INLET PRESS) 720 PSIG
MAX. ALLOWABLE AOFP (CLEAN) 3 PSI
5 PSI

MAX. ALLOWABLE &P (DIRTY)

5  MICRORS

DEGREE OF FILTRATION REQ'’D

SP. GR. AT INLET TEMPERTURE

.0u6 CPS

VISCOSITY AT INLET TEMPERATURE -

MISC. INFORMATION

73.2% Ho, 12.3% CHy, 4.3% CO, 3.7% CoHg, 2.9%,

1. Composition bv volume:

C3Hg, 3.6% misec.

2. Filter should be able to take a 50 psi drop-for structural strength

swicrme B _or

wRITTEN 8T R.R.R. oarg 11/6/80  srrwoven




NO, 0-252-1Z-30

1ACO PROCESS
REV.

SPECIFICATION

SILENCER

ITEM NO. 8-Y-707

EQUIPMENT TITLE N, Compressor Silencer
JOB NO. 252

CUSTOMER Bechtel
LOCATION ' Breckinridge, Kentuckv DATE 3/10/81
QUANTITY One " BY APP'D BY

OPERATING CONDITIONS

= —

COMPOSITION OF GAS BEING VENTED (DRY BASIS) Nitrogen
MOLECULAR WT. OF DRY GAS : 28
DOES GAS CONTAIN ANY WATER YES % NO
IS GAS SATURATED WITHE WATER ves X no
DOES GAS CONTAIN MOISTURE OTEER THAN H20 YES X NO
IS GAS SATURATED WITH MOISTURE OTHER THAN H»0 YES X NO
COMPOSITION OF MOISTURE IF DIFFTRENT THAN H20 —
'MOLECULAR WT. OF MOISTURE -
GAS INLET TEMPERATURE as : ’r
VAPOR PRESS. OP MOISTURE AT INLET TEMP. . - PSIA
NORMAL OPERATING PRESSURE 22 : PSIA
MAX. OPERATING PRESSURE 30 PSIA
DESIGN PRESSURE 50 PsSIA 35.3 PsztG
NORMAL FLOW RATE (DRY GxS) - 30564 serM® 132,086 rasum |
DESIGN FLOW RATE (DRY GAS) 32098 __sCrM* 139,556 L3/HR
NORMAL PLOW RATE (MOISTURE) ' —___ LB/F¥R
DESIGN FLOW RATE (MOISTURE) = LA/SR
'DEW POINT OF INLET GAS (MEASURED @ 14.7 PSTA) -320 __°r

LBS. MOISTURE PER LB. DRY GAS AT INLET

Exit gus velocitv not to exceed 12,000 ft/minute.

Structural design of silencer to be based on an exit gas velocity of

18,000 ft/minute.
Maximum_attenuated noise level shall be 80 dba mesasured at a distance of 25 feet

te the silencer discharge. Assume unit i i ‘
surface. Materials to be carbon steel, Nop-metslic internals shall he .

non-combustable.

*MEASURED AT 14.7 PSIA & 70°? .
wRTICN B Y oATC APPROVED SuIT 8O iﬂii_




4.5 Data Sheets for Compressors

0-252-1Z-5:

- 0-252-12-10:
0-252-1Z-11:
0-252-12-20:
0-252-12-23:
0-252-12-26:

Reactivation Blowers (8K-1)

Recycle Nitrogen Compressor (8K-70)
Expander/Compressor (8P-58)

Inert Waste Gas Compressor (8K-10)
Heavy Hydrocarbon Compressor (8K-20)
Pipeline Fuel Compressor (8K-30)

4-31



" Airco Cryoplants

O STANDARDS S

NRITTEN BY

O INSTRUCT I ONS CATE
OSPECIFICATIONS LAPPROVED BY HE |oate (=2 //5/5/
GDATA APPROVED BY CATE
APFRCVYED BY DATE
REYISION
PAGE
DATE
WRITTEN
BY
APPROYED
BY |

BRECKINRIDGE PROJECT

PLANT 8

HYDROGEN PLANT
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INSTRUGTIONS TO BIDDERS * FILL IN EVERY SPACE TO WUAKE BID COMPLETE

o/ee

VORM H.080

POWER VOLTS 4160 0-252-12-5
cveLes 60  puases___3
STEAM P.S5.1.G. AT THROTTLE

EXHAUST

FLOWSHEET NO.
A. GAS PLANT EQUIP. NO. | B-K-|

CHARACTERISTICS SERVICE

1. GAS
| 2 S.P._GR. (AIR = 1.0) 0967
3 POUNDOS PER HOUR 35.817 .
4. STD. CF.M. (B 60°F & 14.7 PSIA 8085
| 5. FLOW TEMP. °F ‘ 84
6. CFM™ AT FlOW TEMP. 8460

S PRESSURES
i SUCTION : PSIA 14.7

2. DIFFERENTIAL 16.7
3. OISCHARGE lb. ‘31.4

3 ATION - diabatia)

ci ganggnao AT - RATING (Overau ) 70.5%
2. BH.P. AT RATING 652
3. BI0 IMPELLER DIAM.

4. Max' BHP FOR BIDO IMP. DiA.
| 5. R.P M. OF FAN OR BLOWER 11.812
6. R.P.M OF DRIVER - 1750
T._TIP _SPEED - -

8. OUTLET VELOCTY

9. DIRECTION OF ROTATION CCW : W
FACING CQUPLING END CW cc

10 NUMBER OF STAGES

0. CONSTRUCTION & MATERIAL : Cast
L) CASE: MATERIAL Iron
. COMSTRUCTION. .HQRIZ:,OR . VERT SPUT
2. IMPELLER ' Steel
3. SMAFT MATERIAL S

4. SHAFT OIAMETER
8. FLEXIBLE COUPLING
& COUPLING GUARD
7.
8

BASE PLATE
. CLASS (FANS)
ARRANGEMENT ( FANS)
10. INLET SCREEN
1l. CLEANM- OUT REQUIRED
12. VARIABLE INLET VANES REQD.

Dresser-Roots

MANUFACTURER
MFR'S-TYPE 8 SIZE | 20-01B

BECHTEL |

nousTON @

ISSUELF+UR PHASE DY e —y

DATE ~

_




0252z

FIOWSHEET XC.
PLANT EQUIP. NO.

E. BEARINGS &
LUBRICATION SERVICE

| THRUST.(S.A.E. NO. ON FINAL DATA SHEET)

|

2._RADIAL:(S.A.E. NO. ON FINAL DATA SHEET)

Y GREASE PCXD.] FLOOD OILNG.] Ring OILNG.
THRUST| A B8 c
RADIAL A B c |

4 TYPE OF CLOSURES:

5 METHOD OF SEAUNG A
6. VISIBLE_LUBRICATORS: TYPE

7 VISIBLE LUBRICATORS:. CAPACITY

8 BEARINGS WATER COOLED

9. LUBRICATING OIL_PUNP
10 LUBRICATING Oil. COOLER

F. CONNECTIONS

IA.INLET . SIZE 20
IB.INLET . RATING 125
IC.INLET . "FACING FF
2A. DISCHARGE - SIZE 16
|28. DISCHARGE __ RATING 125
2C. DISCHARGE  FACING 33
2D. DISCHARGE ~ LOCATION e
G. TESTING )
STATE EXTRA COST IF ANY FOR EACH
I|_DYNAMIC BALANCING OF IMPELLERS
| 2. WITNESSED PERFORMANCE TEST
3. INSPECTION
4 RUNNING TEST WITH ACTUAL DRIVER
H.MISCELLANEOUS - '
| PRICE EACH FO.B. FA.S.
2_WEIGHT POUNDS NET 23,100
2A WEIGHT BOXED FOR SHIPMENT
3 _SHIPMENT FROM RCPT OF ORDER WEEKS
4. DRIVER H.P. 700
S. TYPE OF DRIVER: MOTOR OR TURBINE | E-moto
6 ORIVER. COUPLED, V- BELT, GEARED". - " Geared

7. PERFORMANCE CURVE MANUFACTURERS NO.

TA. PERFORMANCE CURVE FOREIGN PRINT. NO.

8. OUTLINE DRAWING MANUFACTURERS NO.

8A OUTLINE DRAWING FOREIGN PRINT NO.

9. CROSS SECTION DWG. MANUFACTURERS NO.

9A.CROSS SECTION OWG. FOREIGN PRINT NO.

10. MFRS. SERIAL NO. ON FINAL DATA SHEET

JOB. No.| - |ReV.

SkeeT 3 oF &7
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CZNTRIFUGAL COxP

RZSSOR DATA SHEET

O0-252- 12-10 -

CPHER COROITIONS

GAS anaLTIW ) agmanxs
Quarz (. NORuAL | RATEDf A ] < o
e
Am 25944
oxvcEn 12.000
niTROCEW 38818 100
CATCR VAPOR 15.918
CAABON MONOIXIOE 250 %0
CAangomn DIOXIDL 44010
nYCROCIN Sy WL 4.7
MYOROGER na1e
wgTuang 18042
ZTHVLENE 28032
Ctwang 30068
PROPYLENE 41078
APROPanE 4094
' o BUTANE 3 8. 120
se SUTANE 38128
1o PENTANE T.148
se PENTANE T, 188
wEXANE PLUS *
ToTaL 100
AVG. MOL. wT. 28.01
LOCATION : XQISE SPECIFICATIONG
G wocon Q nearzo Q unsza noos O a»*UcaaLs TO macHiNG .
O curocca O unneatza () PaaTial 3088 sae seecrearon _ _0-252-12-10
Q sracs QO m<zz2mnz Q G s# ucasLE TO n2IGHE0RN00D

Q tuzcTRcay snga CLasS o o,

Q minTERIzATION 1203.  TROPICALIZATION REQ0.

SITE 0AT 2e - SEE d111-A-3
Q tLgvarion ____ V. SAROMETER _____ PSIA
O RAnGE OF ANSIENT TENILL

SEX SFECIMCATIONR

Ne) |

accousTic nousinas O v

APPLICASLE SPECMCATIONS

oRv suLe T suLs AP1 €17 CTNTRIFUGAL COWAR, FOR CENe ALFINERY SEAVICTS
STL AATED Y A |:S:12 s ::y_nplants 0-252-17-10
IGII.AQ" JG .
A Xfel) b °F S r———
Minteun _'10
unusuaL conoitions O ousr O ruscs P ANTING
7, otnen Q) manuracTuUAZATI ST
Q ornens
Coal Processine Facility
NP UENT,
Q© comesTe Q txmonr O txronr s0xING #CTD

i

Q outooon sTORAGE OVER ) MONTES

1
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CENTRIFUGAL CCNPRESSCR DATA SHEET

0-252-12-0

CSRITRUSTION FEATURLS

Qsreens Later (T sgAmING OUSING CSNITRUCTIO™ [ atar

wax, CONT, arw Tam ey TYPE SCPARATE, INTLCRAL T X, 4

© GAMMICALD ISP — are  Img now MATTNAL
VAZL TP SRR 7510 RATED 3STLD [ORapraL sgramcs Later
ccm——— T7S ¢ BAZ, SONT. IPCED TYeL . 3 4% N1~ J—— |
) . ARKA Und) ___LOACING tsmim  ACT, g,
! C)raTATION, VIETED FROM ORIVEN ENOY | ater O Terusr seaamc  Later

Qeossina LoCSATION RRdad 4

»oDEL I§Qoac wrR, ASgA and)

. cauma wur_Poster Tvoe LOADIRG 19418 ASTUAG ey ALLOYASLE ]
BATZRIAL - GAS LOAOING (LAS) ey CPUGe LI LOAD (LAS) ey
™ £33 (1nad COWRe ALLCWe (190 CP2, CBEFTe FRICT. ey CPLGe GLAN PITEN Clan ORI
VAZ. POAK, PRESL, ., PIIC MAX, CEIKIN SOED, _, PG BSAl. SITTON COMIENIATING LLI2AC L%

TEST PRESS UK NCLIUM nyYoRQ T uain cOnnECTIONS
MAZ, OPCRe TEWP. P MR, CP TR TS P " l i l v acing ]
MAZ. NOs OF MACLLINS FON & ALING . ATing —
" uaz. CAIING CARACITY 2P i LY 14 | 150 RF
nRagmararw quary O ves QO na SiISEHaAma 10 i_300 l RF I
|
Ooarnricus | |
uwaremas __later | l ]
Qurniies ' J ! . !
nGe OlanCTENS Later (D ALLOVASLE PIFING SCRCTS ANO MOMENTS
TYPR (GFCR, ERCLASED, £TE) . ey P | O1scxanct
TYPE ZARAICATIOR Later romCE | MONT ‘ 'encz‘ wOu? | ronce | mow?
MATERIAL [%) 8 8 | s [F) )
MAX, TIZLD STRENTT™ (990 AXtAL . | |
SRINNKL, NMARORCSS: WAX. ‘ Witk VERTXS AL ! ! !
IMALLLIPY TI® INTERNAL FIOTN (1IN P | ] | i
MAZ, HACH RQs # INPCLLLR £YC 0 ] 1
roncx| wony |ronc| w3WP | ronck ) it
VAR, INSTLLLN WEAQ & RATEDR IPYLD (FP ™ ! w ' ™) ' w ‘ ) P
| L
O prary, axab T : : ]
 eATERIAL Later vorresa, - : : ‘
DA § WPCLLLRS (10 e, Dthe & COUS TG (100 momiz. o —
wmarr txm (JTaseacn CJerunancae ([ oTHer cowmecTIoN. Later
i sEwvies ] s, | ze rvee
marT nicvms,  LAlEe LMNR Om. JCT I
Q AT nrEasTe. SLOIE Cltam FTa. (] wart. LUK o, SUTLEY
O a7 swarrIzacy 0 warw . STAL OR 1NLET
TEAL OR, CUTLE?
Cating ORAaInS -
CQranraores. Later- _STAGE ORALS
Tree NATENIAL vENTs
CoOLInG YATER
DAFTIBALL Later FREIIUNE
Qrree TENFERATURE
Q sxaL frsTIN TYRE PuscE From !
C 1mnen om, LLARAGE GUAR. (GA/ DAV IEAL e S, NOUSING
Q ryee survenaas SETVEEN SAG. 4 38AL
Qaurrangas row ren smaLx SCTWELN IXAL A Ga%
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A X 9/ure o -y A» ' |
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Ny o0 g mesmm o, el A PN
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0-252-1Z2-J0

CENTRIFUGAL CCHPRESSOR DATA SHEET

SHOP INSPECTION AND TESTS

VIBRATICM OETEICTCRS .
O rvre “Displacement Y- % REoO. witwess
O wen __Bently Nevada or equal INGP InsPECTION (o) o)
O ma. a7 gack snarT sganIng TOTAL MOw e | NYDROSTATES '] o
Q csciuargmceTecToRs suseruicn oy Comp, Mfor nELIUN LEAK (o] (]
O urn B-N Qr_3ﬂ§_l, woDgL uECHANICAL AUN (@] ®]
Q wonmirom sureLiLD By lrco MECH. RUN ISP ALL RATOR O Q
O vocarmn Local Panelenciosune _NEMA V) ser 1n spang acron (s) '®)
C wn B-N or equal Q) woor PERTNAMARCE TEST (GAS (AT (o) o
Oscare mance O avanm (D3zre 3 wus | come. vt onrven o @]
QO swutooww: (ser e us O TiMC ORLAY ____ 3EC. | COmS. LESS ORIVER O (@]
AXIAL MOVEMEMT JETECTOR: USE INCA LUSK & IKAL SYS. O (@]
C tyee O Moo USE JCS LUSK & ITAL STR. O ®)
O uen Q norgoumed _____| uSC INOP viERATION PROSEX. £TE. Q (@]
O O3CILLATOACLTECTORS SURSLIEO BY USE JOB ViSe & AXIAL OiSP. PROSLI,
O urn. O uesen CICTLLATOROLTECTORS o wONITOR (o) 0
Q womrrom suPeLIED BY | PrE3sURL COMS. TO PuLL OFeER. PRESS o 0
O vocation tncLosune OTALSEIILE-ALASIENELE COMs, arTER TEST (O O
Q wre. mEt TN CNECK SRG3 & SCALS AFTER TZST (@] Q
O scacg nance G Avana (scTe s | QUL LEVEL TEST (@] (@]
QO swutoowsa (€T e __uins C Tmg otiay __3cc ] (@]
o o
cousuings.  Later . REMARKS
ORIVERCOMP, OR!
. ORIVER.GZAR | GZARCOMP.
O naxe (S YEICHTS (L8 A
COueoen COMPRe e CEAR _____ DRIWVER sasg
'O usaccaTion ROTORL COMFR. e, CAIVER cras
O wouwr crLc. naLves COMPRe UPPER CASE -
O smacea neot. (- £ SoSe & ' 4
O LimiTED eng FLOAT mEco. MAX, FOR MAINTENANCE |mllf|"lb
O ISLING ACAATOR RCCDs TOTAL SHIPPING YEICHT 120 U0 Ibs
O cmis. aatincinm/ wo arw
) xzveo (11 on ;o myom. FIT [P ACE RECUIREMENTS (FEET L INCHED:
COMPLETE Uit b 3D - _18' " 12'
BASEPLATE L SOLEPLATES: 0. CONSOLE: . v n
sorzruatesrom O cowsncxsar C acaa O orwvenm 2.0, CONSOLE: S A n

sAILFUUTE:
O Comecn (unoER CONS, GEAR & ORAVERY
Q) uncea coms, aney (C oTmER
O OLEKEO witw xOmIX1T OLEX PLATE
QO carr am Q wirm crtn cram
O moaIL. A3.uSTING SEALWE FOR COUIPUENT
) surTascg ron roinT susrsonr

Q surraaiz ron PEAINCTER JusranT

1000

QO erenconsTa,

CIToTAL UTILITY CONSUMP TIOM

MISCELL ANEOUS:
{ i ALCOMMENOLS STRAGRY RUN QF PP DIAMKTERS

SLroag CTOR
Q vExooR“1 RLVILY & COMMENTS ON PUACHAIER'S
POPIRG & FOUNDATION .
Q OFTICAL ALGNUENT FLATI RLOUIALD ON CONSALISOR,
GZAA » OnrvER
C Pa0ovaion Fon WATIR wasmnG ELFOAL CPENLNG
Caning Y
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CIOLING wATER Cre
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ELECTRIC WITIN DATA

SHEET

| SMOP INSPECTTON"XNU TEIT)

TQ

CUARENT (RATED VOL T

LOTRED ROUTOR FPOwEN ¥ a0 TOR
LOCXED AQTOR WITHETANGD Ting (COLD ST AKTY

O MANUP ACTURER"S BATA
mARUSACTURER Later REUIRED wT™ESS
rRANE RO. PULL LOAD APW (1NO0J LMOS IRSPECTION 0
LPPCIENEY: P . Vo v, TESTING PCR HEMA (o]
PYR, FACTCS NG Fudl vaL v, urg, STS. u8P TLITS

PULL LOAL e LOCXED RCTOR e

1MugREION TLST
ican| SR ECIAL TEITS (LIST SELOVE

AQULS (FT«LE0: FULL LOAD

LOCSXED ROTOR . STARTIAG (37WJ

0000 0000
0000 00

PULL ~4® (IN0 PULL«IN YR

PULL-QUT 3TV

BREAKDOWSN (INC.

CPERNLCMANT Ting CORSTANT 32CJ
SYNMMETRIZAL CONTRISUTION TG 18 TEAMINAL FAULT:
AT VICTYCLES
ACACTANCES: SUBaTRANSIENT tx~d)

A . STATOR AEZSTT ANCE
RATED XVa
XV A INAUSH I FULL VOLT. & LOCXED AGTON (SYN

KVA® PULL YOLTAGE & 33% 3PCED
MAXR, LINE CURA, in STATOR ON 137 SLIL® CYC. § PULLOUT

ATS3 CYCLDT

lc:ur'ung
O sysPLIZD BY COmPP- Mfigr.
. O MR, D'“'L

[ 1]

PAINTING

SYnG.

TRARSIENT tXN)

——

O MANUF ACTUACR"S STANQARD

o

k 3 91!!&!)‘:!’

QO comestie (O txronxr (O LXPOAT 30XING ALCUINED
O SUTOCOR STORAGE OVER 3 »ONTNHS

O worea wra. ) courn, wra. ) PURCK. TO WOUNT WTR. NALS

(L34 ]]
ACSZLIRATION TIME (MOTOMN ONLY ¢ RATED VOLTJ IEC. O

SLle TIME (MOTOR & LOAD § 33Z RATED VOLTI K.
ROTOR/FIZLD K’ 2 MQTOR SHAZT IL ST REMARKS,
2GTATION FACING CSUSLING ENG _Qq_-&" pem o e PR PN A_ [ ':'-._f])
NGu OF ITAATS PR WOUR !vé_g_: L}’ 1= L2 b I ANy Lo

J?

7CLO OISCNARCE RESISTOR Onmg
RATED CXCITATION FIKELD VALTAGE O2e =
RESISPANCE OF CXCITATION FIELD @ T anmg

CICITATION FIEL3 ANSS @ FULL LOAD & RATED PS,

CICITATION FIELD AwPE: MAX, .
LXSITATION 712LS [ #necSTAT (] F12€0 AESSTOR ACCo.

SuseL L0 8Y

BEARING: TVYPE LUSR.
LUSE OIL AT CUIRES: crue r3a
TOPALINAFT RO FLOAT

LINET TRQ FLOAT TO

=OTOR AGTOR: (mETIN ] seur
- TOR wum 3 sowm O srur

FOR TEWAC & TEMGF wOTORSD

COOLING WATEZR AT o
. TEuS, AL P  AaCis, ORGP res
(AN) ICASE RECDy ey, ICFN PAEIL, NAIRT, (L3N

CLURVES REIS. BASED ON MGTUR JATURATION ¢ RATED VOLTAGE:
QO 37¢XD vs TOACUK 1ALSD o 3 RATED VOLTAGE)
O $°tEZD ve AOWLR FACTOA
) sPELD ve cunagn?

WEICHTS (L3Sk

INIPPING YEICHT.

NET S INT

HAX, EREKCTION UT,

SOTCA vEXCNT

wAX, MAINT, ¥T, JOENTILFVY
O EXSICNS (FEET & INCHESE

LY A J "
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Br K. C.

S e e - . Na, 0-252-Z-11
s 2ro0uss |
cersrrr om0 D fazeiricaTtion REV.
ESV-’ Y Nl VI ' G, L ] {
EXPANDER/COMPRESSORS
SQUIPMINT TITLZ Expander/Compressor IT=M Ro. 3-P-39
CUSTOMSR Bechtel Joa NO. 252-1200
LOCATION Breckinridge, Kvy. DATE 10/17/80
APP'D BY

QUANTITY One
T OPERATING CONDITIONS
COMDPRESSOR | EXPANDER
GAS EXNDLED Nigrogen Nitrézen
NORMAL FLOW RATE 17,623.7 1 6.665.4. Scrue
NORMAL FLOW ZATE 16.624.8 28.980.0 L3/ER
} DEISIGN FLCW 2ATE 19,386.0 7,332.0 SCTue
DESIGN PLOW PATE 84,287.0 38,878.0 LB/ER |
INLZT TEMFSRATURS 95.0 30.0 °F
INLET PARZSSTRE 4990 685.0 ®sTA
OUTLET TENPERATURE 173.4 - 171.0 °’r
OUTLET PISSSURE 7000 55.0 PSIA
RELATIVE EUMIDITY 1PPM . 1PPM
MOL. WFIGET @ INLEY 23.0 28.0
CTP/CY 2 INLE?T ’ 1.40 L40
Z @ INLET 1.00 1.00
| EFFICIENCY 0.75 0.78
TEEO. - EP. /TEEQ: WORK 369.8 671.0
BHRP/ACTEAL WORK 493.0 523.0
COOLING WATER AVAILAPLE 8 - 50 PSIG 8§35 °2
MAX. ALLOW. RISE ON COOLING WATER 15 *»
MISC. INTORMATION .
ft loss is_assumed to BHP
® MEASURED AT 14.7 PSIA & J0°P_-
jmITIN SY Bartx 1rreoves _smacrne (O s 27




O-252-1Z%-20

Airco Cryoplants
RECIPROCATING COMPRESSOR DATA SHEET

JOB NOQ.

PURCHASE ORDER NO.
REQUISITION NO.

(8e-to)

_ 252  _item no. _GP-10 |

INQUIRY NO.
PAGE NO. 8Y LPL,
APPLICABLE TO: PROPOSALS [ PURCHASE [J AS BUILT OO paTe_2/2%/81
FOR Bechtel UNIT
SiTe reckinridee, Kentucky - SERIAL NO. —
SERVICE nert Waste Gam_u:g_r_gsmr NO. REO'D_Onhe
MANUFACTURER CES.IR.Worth or Equ RPM: MAX. 600 RATED 400 MIN., =
TYPE Balanced opposed reciprocating _

DRIVER TYPE e L=NVIQTQr  DRIVER RATED HP.

—RPM AUl ___DRIVER FURNISHED BY:

O COMPR MFR,

RATED OPERATING CONDITIONS (EACH MACHINE!}

ITEM NO./SERVICE CP-10 APPLICABLE SPECIFICATIONS
STAGE 1 2 (7 API.STANDARD él3
APl STANDARD 615
GAS COMPRESSED Inert Waste g Airco_Spec.
CORROSIVE DUE TO =
RELATIVE HUMIOITY — :
MOL WGT, AT INTAKE _15.63 ACCESSORIES
C,/C. YALUE, AT SUCTION 139 _Avg. COMPR MFR SHALL FURNISH:
C./C. YALUE. AT DISCHARG:E — G PULSATION (DAMPERS) (YOLUME
MP, DES F 37 BOTTLES)
::g ::ESS. PSIA ~18.8 -41.5- O INTERSTAGE PIPING
DISCHARGE TEMP, DEG F O INTERCOOLERS
DISCHARGE PRESS. PSIA 22.3 92 O SEPARATE MOISTURE SEPARATORS
Z AT SUCTION 1.0 W/TRAPS
Z AT DISCHARGE 1.0 D AFTERCOOLERS
. O COOLING WATER PIPING, SINGLE
CAPACITY—NORMAL INLET-OUTLET MANIFOLD
LB PER HR, WET A368 _636R [J INSTRUMENT PANEL
INLET CFM (Corrected) 2126 999 i O SIGHT FLOW INDICATORS ‘
MMSCFD PER SCFM 635 _2635 (14,7 _psia. T0°F) O INTERCONNECTING UTILITY PIPING
BRAKE HORSEPOWER/STAGE 201 203 -
NORMAL BRAKE HORSEPOWER . 406 NET WGT COMPLETE UNIT INCLUDING
RIV
S iC AT COMPR ORIVER AND BASEPLATE L
CAPACITY—RATED ERECTION WGT, L8
LB PER HR, WET A6R87 ARG8T MAINTENANCE WGT. L8
INLET CFM (Corrected) ﬁj%ff —_—— APPROX FLOOR SPACE:
MMSCFD PER SCFM ,’.mmm L 12w _ 17T gt
BRAKE HORSEPOWER/STAGE ~ —218 __ 212 TT— ROD REMOVAL DISTANGE —
MAX, BRAKE HORSEPOWER (GUARANTEED!
CAPACITY CONTROL
TO PERMIT OPERATION AT AN CAPACITY CONTROL SHALL BE BY:
INLET CFM OF O VARIABLE SPEED TO % RATED

POCKETS/VALYES OPEN
INLET PRESS.. PSIA
DISCHARGE PRESS. PSIA
DISCHARGE TEMP, DEG F
BRAKE HORSEPOWER/STAGE
TOTAL BRAKE HORSEPOWER.

TO PERMIT OPERATION AT AN
INLET CFM OF

POCKETS/VALYES OPEN

INLET PRESS., PSIA

DISCHARGE PRESS., PSIA

DISCHARGE TEMP, DEG F

BRAKE HORSEPOWER/STAGE

O PURCHASERS BYPASS
O MFR STANDARD AUTOMATIC CONTROL
{3 START.STOP 0 2 STEP
Q3 STeP 0 s STe?
0 PILOTED BY REC PRESS.
O PILOTED BY PURCH INSTR

wi PSIG AIR SIGNAL
[ CLEARANCE POCKETS
O FIXED {5 VARIABLE
O MANUAL O AUTOMATIC
[J SUCTION YALVE UNLOADING
O MANUAL 0 AUTOMATIC

ON AIR/POWER FAILURE COMPR SHALL:

TOTAL BRAKE HORSEPOWER R O UNLOAD 0 LOAD
N
AN .
ne DATL REVISIONS v | (54 4 arve
oncin 408 Be.

SPLC LS GUIeL e aty.

Specification No. 14222-A-17 Rev.

Sheet [} of 27




O=-252-12-30

RECIPROCATING COMPRESSOR DATA SHEET (Cont'd)

JOB NQ. 252

PURCHASE ORDER NQ.
REQUISITION NOQ.

em No. CP-10

LPL
PAGE NO.
DATE 2/27/81
CYLINDER DATA COMPRESSOR PACKING
ITEM NO./SERVICE ekl o |[] STANDARD FISRQUS
STAGE ke C FULL-FLOATING VENTED METALLIC PACKING
NO. OF CYL, PER STAGE s 2. W/STAINLESS STEEL SPRINGS
TYPE CYUINDER _Liner 1 FORCED.FEED LUBRICATED
SINGLE/DOUSLE ACTING DA DA . | (] NONLUBRICATED [T TEFLON (O CARBONe———
CYLINDER LINER. YES/NO —— e e | T WATER-COOLED .
CYLINDER LINER. WET/DRY ﬁ ——— —— | venTED- TO _Suction Ist Stage
OD LINER, IN. -Later —~
:%RF- F'_N- 20 J—;L DISTANCE PIECE
OKE IN, 9 _9
PISTON DISPLAGEMENT, CFM 2416 1130 {3 STANDARD
CLEARANCE. % F [ EXTRA LONG SINGLE COMPARTMENT.
VELUMETRIS CFFIGIENGY, % D 0] TWO COMPARTMENT.
AVG VALVE Gas VELOCITY, Fen 6000 6 0 souD COvER g oren
NO. OF IMLET.QUTLET VALYES Bﬁ_ H/4 i
TYPE OF VALVES rlate
MAX. ALLOW. PISTON SPEED. Fon 200 i LUBRICATION
NORMAL PISTON SPEED, FPM 600
ROD DIAMETER, IN. 2468 & E"l"s_::éusu SYSTEM
MAX. ALLOW. ROD LOADING, T 13.0 2,000 = _
MAX. ALLOW. ROD LOADING, € ] (5 D0 CJ PRESSURE SYSTEM, INCLUDING THE FOLLCWING:
AATED ROD LOADING. T 7515 7310 {7 OIL PUMP DRIVEN BY COMPR SHAFT
QATED 200 LOADING, & TAE0" T9AQ O OIL PUMP ORIVEN BY ELECTRIC MOTOR
MAX. ALLOW. CTL PRESS. PSIG T G HAND-OPERATED PUMP FOR STARTING
MAX. ALLOW, CTL Temp. 065 ¢ 420 450 SYSTEM QIL CAPACITY GAL
SUCTION VOLUME BOTTLE. CU FT Later TYee GRACE—y—,
OISCHARGE YOLUME BOTTLE, cu Fr _Later _ — _ — ™ | O ELECTRIC HEATER W/THERMOSTAT o= —iW
RECOM REUIEF VALYE. PSIG a0 j’?" : mNgf:;n 10 3E.DRIVEN
HYDROSTATIC TEST. PSIG e e | LUBRI : 8Y:
SUCTION SIZE: RATING IEagO 1'-2155_0 | COMPRESSOR SHAFT [ ELECTRIC MOTOR
FACING _If o Tl LUBRICATOR CAPACITYe QT
DISCHARGE SIZE: RATING 12-] =10 TYPE OIL GRADE
FACING F FE LUBRICATOR ALSO TO 8E EQUIPPED WITH:

COMPRESSOR MATERIALS

O STEAM cOtt
] ELECTRIC HEATER W/THERMOSTAT.U:3 __xw
NO. OF COMPARTMENTE._NO. OF PUMPS—n

CYLINOERS LL QL COUPLING—LOW SPEED _
CYLINDER LINERS L. CL. MFR — MODEL
PISTONS Ll_CI_ Trre

PISTON RINGS COUPLING=HIBH IPEED -
PISTON RODS S8 _-SS MFR, == MODEL
VALVE SEATS ol o) I A TYPE

VALYE STOPS Ll | AIR INTAKE FILTER

YALYE PLATES SS.. SS.. MFR = MODEL
YALYE SPRINGS S5 55— TYee

REMARKS

Specificacion No. 14222-A-17

.Sheet 12 of 27



0-252- (2-20

RECIPROCATING COMPRESSOR DATA SHEET (Cont'd)

JO8 NO. ITEM NOQ.
PURCHASE ORDER NQ.
REQUISITION NO.

PAGE NO. 8Y
DATE

SITE DATA ( §&€

UTILITY CONSUMPTION

ALTITUDE 24U 7 garOMETER __13:0 psiA

LOCXKED FULL LOAD

pesiGN Temp, pee AD0 summer=10 _ WINTER MIN. | ELECTRIC 6’6 ROTOR AMPS  AMPS
DESIGN WET BULB TEMP, DEG F MAIN DRIVER 5
COOLING WATER MAIN LUBE OIL PUMP Incl
PRESS. PSIG 50 _cuppry__40 . serurn STARTING AIR COMPR =
TeMP, 0EG F—85 _suppLy. 105 ___RETURN MAX. | M.G. S&T =
w MECH LUBRICATOR -
%%edlﬂ.vom_ﬁ__mﬂ_acw sSump Heate 2000_watts
——nHP toHP. YOLTS PH CYCLES | LUBRICATOR HEATER 500 WATTS YOLTS PH
HP & LESS YOLTS PH CYCLES | SPACE HEATER WATTS YOLTS PH
AUXILIARY MOTORS STEAM
O TEFC (] EXP PROOF [ DRIP PROOF . MAIN DRIVER 2/HR PSIS FTT to PSIG
goPEN O LUBR HEATER 2/HR PSIG FIT to. PSIG
INSULATION TYPE CLASE 3/HR PSIG. F1T to PSIG
EQUIPMENT SHALL BE SUITABLE FOR: FUEL  GAS—MAIN DRIVER NORMAL FUEL
0 INDOORS ] HEATED G UNHEATED RATED RPM, = 100 75 50
O OUTDOORS [J UNDER ROOF [J WITHOUT ROOF | BTU/HP/HR
STEAM SUPPLY TOTAL BTU/HR .
NORMAL PRESS. PSIG @ FIT COOLING WATER TURBO ENG
MIN. PRESS. PSIG @ FiT COMPR LO. AR ENG KT
CYL COOLER COOLER JKT CCOLER
INSTRUMENT AIR SUPPLY. PSIG | TYPE WATER =
"STEAM EXHAUST QUANTITY, 6°PM =
NORMAL PRESS. PSIG @ FIT INLET TEMP, DEG F 85
MAX. PRESS. PSIG @ FT7 OUTLET TEMP, DEG'F 105
PRESS. DROP, PSIG
‘ MAX. PRESS. PSIG
FUEL GAS: NORMAL PRESS PSIG @ F TOTAL C.W., 6PM 110 Tatal
HEATING VALUE, 8TU PER CU FT. LHY, HHY
OUANTITY MSe e GRAINS RER 100 CU FT e T wiirie »
STARTUP FUEL SEE GAS ANALYSIS DATA SHEET ALARMS AND SHUTDOWNS
COMPR MFR SHALL FURNISH CONTACTS FOR:
INSPECTION AND SHOP TESTS ALARM SHUTDOWN
LUBE OIL PRESS. ] e]
G SHOP INSPECTION BY PURGHASZR DURING CONSTRUC. | LOW MECH LUBR OIL LEVEL =] o
TION HIGH COMP J.W. TEMP o o
0 MANUFACTURERS STANDARD SHOP TESTS HIGH ENG J.W. TEMP o o
0O BARRING OVER TO CHECK CLEARANCES HIGH GAS DISCH TEMP 0 =)
O RUNNING TEST WITH SHOP DRIVER HIGH YIBRATION O =
O RUNNING TEST WITH SHOP FUEL AT RATED LOAD REMOTE SHUTDOWN: [J ELECTRONIC  [J PNEUMATIC
| O HELIUM LEAK TESTON COMPR CYL. {0 HYDRAULIC
{3 OTHER TESTS ALARM CONTACTS SHALL:
PURCHASER SHALL WITNESS THE FOLLOWING: CJ OPEN  [) CLOSE TO SOUND ALARM
3 HYDROSTATIC TEST 00 MECH RUN TEsT SHUTDOWN CONTACTS SHALL:
{3 PERFORMANCE TEST  [J AUX EQUIP. OPER TEST O OPEN (] CLOSE TO SHUTDOWN
[J DISMANTLE-REASSEMBLY INSPECTION CONTROL CURRENT. YOLTS. PHASE CYCLES
O HELIUM LEAK TEST SWITCH ENCLOSURE [J EXP PROOF [ WEATHERPROOF

REMARKS

Specification No. 14222-A-17

Sheet /3 of 27



0-252-1e-20

)
‘ JOB NO. 252 T No. CP=10
GAS ANALYSIS DATA SHEET PURCHASE ORDER NQ."
REQUISITION NO.
PAGE NO. sy LPL
DATE 2/ 27781
MATERIAL | smeoL | VOL %, ;' ] b !
Hvdrogen _Ho :44.59 - ! i : . .
Nitrogen i No 124.10 : P i . ]
co _CO_ 124.87 | i ' ' |
Methane | _CHy i_6.44 | ! J : [ :
! , : ! i | ¢ |
i i | | . |
L | | : ! |
J I i | ' |
| I '
_ i
| ]
t i
| i
I .
i
. | I
s l ,
- | 4 |
| | }
! |
: ] | i {
T TOTALS ) — 1 100 | |
MOLECULAR WEIGHT 115,63 : | !

Specificaticn No. 14222-A-17 Rev. Street 4 of 27



0-252-1%-20

MOTOR DATA SHEET

item No. - CP-10 |

Jos Nno. 252

PURCHASE ORDER NO.
REQUISITION NO.
PAGE NO.
DATE

o _LPL,

MOTOR DESIGN DATA

MAMNUFACTURERS DATA

GE or kqual

ORIVE SYSTEM: [] OIRECT CONNECTED MFR
T GEAR REDUGER FRAME NO _FULL LOAD RPMee
O V-BELTS EFFICIENCY: F.L 374 1 172
CURRENT CONDITIONS POWER FACTOR: F.L 374 L 12 L
vours_— 3 pHase 60  evcres CURRENT: FULL LOAD LOCKED ROTOR— —
TYPE MOTOR: [] SOUIRREL CAGE IND NEMA DESIGN—— | FULL-LOAD TORQUE. FT-LA
0 SYNCHRONOUS STARTING TORQUE. FT-L3
, 01 WOUND ROTOR INDUCTION PULL-OUT TORQUE, FT-LE
ENCLOSURE: (] CLASS I, GROUP D, EXP PROOF ACCELERATION TIME SEC
O TEFC/TERY ROTATION FACING COUPLING END
) WEATHER PROTFCTED (1) (I} NUMBER CONSECUTIVE STARTS
O FORGED VENTILATED FIELD DISCHARGE RESISTOR OMMS
{3 OPEN.DRIPPROOF BEARINGS. TYPE LUBR
G TOTAL SHAFT END FLOAT
NAMEPLATE HORSEPOWER 2 LIMIT END FLOAT TO
SERVICE FACTOR 1.0 :
SITE ALTITUDE 440 AGCESSORY EQUIPMENT
SYNCHRONOUS. RPM 4 §
POWER FACTOR REQ'D 1.0 O BASEPLATE  [J SOLEPLATE (] STATOR SHIFT
INSULATION CLASS B___ Tree FOR
TEMPERATURE RISE, DEG C 80 () SPACE HEATERS: KW.
| syn motOR ROTOR: @ soup g sPuT voLTS PHASE cYcLes
SYN MOTOR HUB: g soub- [ sPLIT {3 RESISTANCE TEMPERATURE DETECTORS
STARTING: (] FULL VOLTAGE () UNLOADED NUMBER—__  RESISTANCEMATL

O LOADED (] REDUCED VOUTAGE—— %

TRANSMISSION EQUIPMENT

O SPEED-REDUCING GEAR None
O INTEGRAL [ SEPARATE
MFR SIZE & TYPE

MAX. CONT HP RATING
AGMA SERYICE FACTOR
RATIO MECH EFFICIENCY
[0 PRESSURE LUBE ) SPLASH LUBE
. [ ¥-BELTS AND V.BELT SHEAYES (J STATIC CONDUCTING
° [0 GUARD REQUIRED

WEIGHTS AND DIMENSIONS

MOTOR: NET WGT. Later
MAX. ERECTION WGT HEIGHT.
FLOOR SPACE: L w H

GEAR: NET WG

SELECTOR SWITCH AND INDICATOR 8Y:

O PURCHASER RT.D.'S SET @ C
g MFR ~
O D:C. EXCITATION
KW REQ'D ] voLTs
8Y: (O PURCHASER 0 MANUFACTURER

DESCRIPTION
J MOTOR ARRANGED FOR DIFFERENTIAL PROTECTION

{J EXTENDED LEADS LENGTH T
OJ ENCLOSED COLLECTOR RINGS
{J PURGED
MEDIUM PRESS. PSIG

) EXPLOSION-RESISTANT NONPURGED
] FORCED VENTILATION
CPM—  PRESS. DROP——_____IN. H:O
CONDUIT 30X SIZED FOR:
O RI.D.'S IN SEPARATE 80X
O MAIN MOTOR LEADS
0 C.I.'S FOR DIFF PROTECTION
O SURGE PROTECTION

MAX. MAINT WGT.
w H

MAX. ERECTION WGT.
FLOOR SPACE: L

REMARKS

Specification No. 14222-A-17

Sheet [5 of 27
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OP ERATING CONOITIONS

TreER

ALL DATA GW PER UNT 84N o | eaveo - ":" “"‘"":" T—
O sas wamoLED (aLs0 sex eax 30
O HRXW 57w (14,7 enia a2ilt% o (70°F) 13.870 -
Q) =C1ant *Low, aersuin (weT) @AW 1,200
MLLT CONCITIONS
O snemsuag 1owas 24,0
O Trimenatunt 9 23
Q) »xrarwE sumarry ) 1 ppm
Q naLzguLAR vETKT (g 22 .4 1
S/ vyl OR (X jwad 1.2
- conPRESIRLITY (2,1 QR 18 40q) 10
(S mueT voLume, iIcymeem N 7.741
SISCHARCE CONOITIONS:
O rrmsung rnas 365 !
O reusenatunc fm 100 1Qut Aftércooler
Clca/Sy Xy On X opal 1.22 N
Qi commausiLITY (2, OR iR 4 ve) 1.0
) sws recumD taLL LOBILS MG 3. 860 |
Cs»<zn newm
([ esTwmareD JURGE, ICFY (AT IPKLD ASOVES
Crourrrose neao oM
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Q suanawrzg romer
O »envornancs cuave »a,
. ::z% evsass reom __Aftercooler Outlet ra Suction
Q awrwunct svwazm Q) wamsarn, Q) avre
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C 72D vanaTian rROoN — Ta
Q arwma
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Q ryee
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CENTRIFUGAL COMPRESSOR DATA SHEET :

0-252-12-23
GAS AnaL YIS Rl OTnE&R CONOITIONS REuanks

Omwetz ~ noAwaL| naTED{ A e c °

) e

Am 28948
oxvcEn } 33.000

nTROCEN )2s.018 1.0 |

WATCR VaAPOR T ) inate {
CARGON MONOXIDE | 28.0%0 1.45
CARAON 0IOXIDE | eas0 10

NYOROGEN SULF DL 34.078
» YOROGEN 018 2.78

uCTNANL 16042 3.05

ETHYLENE | 28082

ETHANE | 30.088 9192

rROPYLENE | sa8v8
PROP ANE | as.n98 ho 04
i« BUTANE 38,120 ' )
2o QUTANE 8120 0.S6
1o PENTANE | 72148
se PENTANE T2.388 |

NEXANE PLUS #__

TovaL 1100.0

vG. MOL. WY, { 1 33.4 |

. LOCATION MOISE SPECIFICATIONG

C wocon C nearen Q© vnozn acar . APPLICASLE TO MaCHINE:

O ourocoa C unngarzs () PaaTiaL siogs sez seecwcamon __Airco Spec,
Cicmace O wezz2amne G G aPPLCASLE TO NRIGHEORANCAD

O necracac sngaciass 1 o D owe 2
O wmintemizarion ages.  TRCAICALIZATION REOO.

SITE DAT A - SEE 1duL-A-3

Q rtavarion re. BAROMETER _______ PHIA

(U RANGE OF AMSIENT TEMWPL

oRY UL Y suLs
SIPL AATLD Y
noRMAL ¥ 98 78
ez o 110
muyn *r -1 L
unusuaL cownortions O oust Q runes

SEE SPECIMCATION

accousTic nousinas O vos
Quote Option

. Q.no

APPLICASLE SPECMCATIONS
A 417 CENTRIFUGAL COMPR, FOR GER. ALFMAEARY SERVICES

PAINTING
——

7 oTun - ) mANUFACTURER"S STO.
Coal Processing Faeility O otwens
SHIPUENT,
© comesre GO sxmonr C wxranr somng aegsa.
Q cuTooon sTORAGE OVER 3 MONTHS
teuanxs

Specification No. 14222-A-17
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' CENTRIFUGAL COXPRESSOR DATA SHEET

O-252-12-23

COMNSTRUCTION FEATURES °

Later

Qsreros )

WAR, CONT, TR [ ]
earmcaLn 157 are N0 ____ AW

K, TP IPCEON o "% 0 RATED SFEED
—————— TP § WAL, CONT. $PEED

} CJROTATION, VIEYED FROM ORTVEN END

) 82ARING NOUSING CONSTRUCTION
TYPE SEFASATE, INTECRALL
NATENIAL

DOrasia 1gsamck
T

C L1 F—
ALLO®e

ARGA (IR _____ LOADING (PR ACT,
S erust szsame,
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PLANT 9 SOUR WATER TREATING

1.0 INTRODUCTION

The USS PHOSAM-W® Process is a development of United States Steel Corp.,
licensed by the USS Engineers and Consultants, Inc. The process removes
free ammonia and acid gases from sour waters and separates them to
recover a high quality anhydrous ammonia product. This is accomplished
by selective absorption of ammonia from the HZS stripper overhead

vapors into an ammonium phosphate solution. The ammonia-rich phosphate
solution is stripped to produce aqueous ammonia and a léan ammonium
phosphate solution, which is recycled to ammonia absorption. The aqueous
ammonia is refined by fractionation to pure, anhydrous ammonia.

The terms "rich" and "lean" solution refer to the ammonia content of
the ammonium phosphate solution used in the process. The solutions are
characterized by their H3P04 content and their molar ratio of NH3

to HyP0,. The PHOSAM-W® Process typically employs a 25 to 35 wt%

H PO, solution with mole ratios of 1.2 to 1.3 in lean solution and

1.7 to 1.80 in rich solution. These concentrations and mole ratios are
well below the values that could cause crystal formation at process
temperatures.

The solvent extraction process for Phenols Recovery-Stripped Sour Water
Dephenolization is a process technology development of Jones and Laughlin
Steel Corporation licensed by Chem-Pro Equipment Corp. The dephenoliza-
tion process recovers a salable product consisting of phenol and its
homologs, cresols and xylenols. This is accomplished by means of liquid-
liquid extraction, in which the phenols are extracted from the stripped
sour water feed with an organic solvent. The solvent is recovered by
fractionation from the extracted phenols.
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PLANT 9 SOUR WATER TREATING

2.0 PROCESS DESIGN

2.1 Design Basis

The unit capacity is 1,000 GPM of concentrated sour water feed from which
approximately 193 TPSD of anhydrous ammonia and approximately 103 TPSD of
phenols are recovered. Caustic is added to this feed to reduce the amount
of ammonia "fixed" as salts. This preliminary design also includes a

sour steam feed from Gasification and Purification (Plant 12). The justi-
fication for incorporation of this steam feed will be reexamined in the
next design phase. Feed compositions and quantities as specified for
design to USS Engineers and.Consultants, Inc., and Chem-Pro are specified
in Table 1. These data will be updated as additional H-Coal® pilot
plant design data for H-Coa]O Primary Separation (Plant 4) become
available.

TABLE 1
FEED STREAMS

Concentrated Sour Steam
Sour Water from
from Plant 4 Plant 12 Total
Component 1b/hr wt% 1b/hr est. ‘ 1b/hr
NH3(free) 16,161 3.24 trace 16,161
HoS 27,086  5.44 trace 27,086
o, 4,791 0.96 - 4,79
HCN 3 -- -- 3
Phenolics 8,888 1.78 -- ' 8,888
Other Organics 8,888 1.78 -- 8,888
Water 432,359 86.80 30,000 462,359

Total 498,177  100.00 30,000 528,177

2-1



The following products are obtained from the unit:

USS PHOSAM-W® Process Dephenolization Process (J&L)
Acid gas Phenols
Anhydrous ammonia Extracted H»0

Stripped H20

The predicted product compositions and quantities are shown in Tables 2
and 4. Typical anhydrous ammonia specifications are presented in Tabie 3.

The product recoveries of Plant 9 are:

Uss PHOSAM-NO Process - Dephenolization Process (J&L)
99.0% NH3 Recovery 95% Phenol Recovery
(minimum)

Stripped water (200 ppm NH3 maximum)

2.2 Process Description

Sour water 1s processed tirst in the PHOSAM-W® process, followed by
dephenolization. This processing sequence will be reviewed in the next
phase. To guarantee a continuous supply of HZS Feed for the Sulfur
Plant (Plant 10), two 100% PHOSAM-W units are specified and individual
pieces of equipment are spared as required for reliability.

2.2.1 Sour Water Stripping and Ammonia Recovery

The stripping of ammonia and acid gases from concentrated sour water and
the recovery of free ammonia from these acid gases by means of the
PHOSAM-W® process are presented on Flowsheet 9-D-B-1. The sour water
feed is delivered to battery 1imits and preheated against HZS stripper
bottoms in 9E-101, lean solution in 9E-102 and 50 psig steam in 9E-104 so
that it is at or near its bubble point. The preheated feed enters the
top of HZS Stripper (9C-101) where acid gases and free ammonia are

2-2



Component

NH3 (free)

HoS

€O,
'HCN

Phenolics
Other Organics
Hpo (1)

- Total

H20 (2)

Total

Notes: (1)

TABLE 2
PRODUCT STREAMS FOR PHOSAM PROCESS

Stripped Water

1b/hr
Acid Gas Anhydrous NH3
<14 16,007
(<1,000 ppmv)
27,085 --
4,790 -
, 3
360 --
726 --
1,212 80
34,190 16,087

Without stripping steam

(2) Condensed stripping steam
(3) Includes NaOH injected into 9C-105

2-3

< 140
(<200 ppm)

2
1
Trace
8,528
8,162
461,901 (3)
478,734
252,580
731,314



TABLE 3
ANHYDROUS AMMONIA SPECIFICATIONS
(Typical Analysis)

.

Assay 99.50% NH3 (min.)
Color , Co]or]essv
Water 0.5% (max.)

TABLE 4

PRODUCT STREAMS FOR DEPHENOLIZATION PROCESS

1b/hr

Components ' Phenolics (Tar Acids) Extracted Water
NH3 o -- - 140. (200 ppm)
HoS -- 2 (20 ppm)
Phenolics 8,401 27
Other.Organicg 80 - 8,082
50Ivént . 85 0
Water - . 714,481

Total 8,566 722,841



stripped from the water. The water, stripped to an ammonia content of
less than 200 ppm, leaves the bottom of the HZS stripper and is cpo]ed
against sour water feed in HZS Stripper Feed/Bottom Exchanger (9E-101).
The stripped water is then sent to the dephenolization section of Plant 9
for further cleanup. Boilup for the stripper is provided primarily by

" direct injection of 50 psig steam. Flashing of bottoms water from Ammonia
Fractionator (9C-106) into the HZS stripper provides supplemental boilup.
The HQS stripper overhead vapor containing the stripped ammonia and acid
gases passes into NH, Absorber (9C-102) where it is contacted with
recirculated ammonium phosphate solution. Vapors released from the rich
solution in PHOSAM Contactor (9C-103), containing some ammonia and essen-
tially all of the entrained acid gases, are recycled to the spray section
of the absorber to recover the ammonia and purge the system of acid

gases. About 75% of the ammonia is removed in the spray stage. The
remaining vapor passes upward through trays where final scrubbing of
ammonia from the vapbrs occurs by countercurrent contact with cooled, lean
ammonium phosphate solution returning to the top of the absorber.from the
regeneration section of the plant. The solution, together with the
absorbed ammonia, drains from the bottom tray into the absorber sump. The
vapor leaving the NH3 absorber contains approximately 6,000 ppmv

gmmonia. It flows to the Acid Gas Cooler (9E-103) where sufficient
ammoniacal water is condensed to lower the ammonia content of the acid gas
product to less than the specified 1,000 ppmv. The gas then passes to the
Claus-type Sulfur Plant (Plant 10). The condensed ammoniacal water is
recycled back to the HZS stripper with the sour water feed.

The net flow of the rich absorber solution is drawn off the discharge of

the absorber circulation pump and heated against hot lean solution from
the bottom of the PHOSAM-NH3 Stripper (9C-104) in the NH3 Absorber
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Bottoms/Lean Solution Exchanger (9E-105). The heated rich solution is
flashed in the PHOSAM Contactor (9C-103) tq remove acid gases which are
recycled to the NH3 absorber.

The rich solution, free of acid gqases, is pumped from the PHOSAM con-
tactor and preheated in the upper section of PHOSAM-NH3 Stripper _
Condenser (9E-107). The preheated rich solution flows to the
PHOSAM-NH3 Stripper (9C-104), which operates at elevated pressure.

The PHOSAM-NH3 stripper removes the absorbed ammonia and generates lean
solution for recycle to the NH3 absorber. Boilup in the stripper is
provided by direct steam injection. The hot, lean solution leaving the
stripper bottom is cooled in a series of three Heat Exchangers (9E-105,
9E-102, 9E-106). In the first, 9E-105, the hot lean solution is exchanged
against PHOSAM Contactor (9C-103) feed. In the second, 9E-102, the sour
water feed is preheated as previously described. In the third, 9E-106,
the lean solution is cooled with cooling water. The cooled lean solution -
then enters the top of the NH3 absorber.

The aqueous ammonia vapor (10 to 20 wt% ammonia) from the top of the
PHOSAM-NH3 Stripper (9C-104) passes through the two-section PHOSAM-.

NH3 Stripper Condenser (9E-107). The vapor is cooled and partly
condensed in the upper section by exchange against stripper feed. The
remaining vapor is condenced and the total flow cooled.in the lower
section with cooling water. The PHOSAM-NH3 stripper pressure is auto-
matically controlled by backflooding the bottom section of the 9E-107.
The aqueous ammonia condensate flows by gravity to the PHOSAM Stripper
Overhead Drum (9C-105). The condensed aqueous ammonia in 9C-105 is main-
tained at its boiling point by a warm vapor bypass.
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Trace amounts of 002 and HZS in the fractionator feed tend to be

trapped and collected in the ammonia fractionator. To prevent their
buildup a small stream of sodium hydroxide (NaOH) is continuously metered
into drum 9C-105 by the Caustic Metering Pump (9G-108). The NaOH com-
bines chemically with the acid gases to form salts which leave with the
bottoms stream.from the ammonia fractionator.

The aqueous ammonia is pumped from 9C-105 into the Ammonia Fractionator
(9C-106) where it is fractionated into an overhead anhydrous ammonia
product (at least 99.5% NH3) and a bottoms stregm of water containing a
small amount of ammonia. The alkaline, pressurized hot water from the
bottom of the fractionator is flashed directly into the bottom of the
HZS stripper to provide a portion of its boilup requirement. The
Ammonia Fractionator Reboiler (9E-109) is heated with 600 psig steam and
provides the necessary stripping vapor for fractionation of the ammonia
and water. The overhead vapor is condensed in the Ammonia Fractionator
Condenser (9E-108) with cooling water. The fractionator pressure is
automatically controlled by backflooding the condenser. Part of the
condensed overhead is returned to the top of the fractionator as reflux,
with the remaining amount going to product storage.

For the PHOSAM-W® processing section, the use of direct stripping steam
may be replaced by using indirect steam reboiled exchangers for the HZS
stripping column and the PHOSAM-NH3 stripping column. This would

reduce the quantity of stripped water to be further processed in the
dephenolization section of Plant 9 and the wastewater treatment system of
Sewers and Wastewater Treatment (Plant 34). A comparison of reboiled
versus live steam stripping will be conducted when more complete sour
water data are available from H-Coal® pilot plant operations.
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The sour steam entering Plant 9 is inconsistent with that shown leaving
Gasification and Purification (Plant 12). This inconsistency will be
corrected in the next design stage. The impact on capital and operating
costs will be negligible.

It is essential that an HZS-rich acid gas be supplied to the Claus type
Sulfur Plant (Plant 10) at all times due to the quantity of S0, being
supplied from the Wellman Lord process in Stack Gas Scrubbing (Plant 35).
For this reason, the Phase Zero design and cost estimate include two 100%
capacity PHOSAM-W® process trains. The reliability and operability of
one PHOSAM-W® process train. versus two trains will be further analyzed
in the next design phase.

2.2.2 Dephenolization Section

The removal of phenolics from the stripped sour water and their recovery
are presented in Figure 1 (located in Section 5.1). The stripped sour
water from the sour water stripping and ammonia recovery -section of Plant
9 is charged to the top of the extraction column where it is contacted
countercurrently with the solvent. The raffinate (dephenolized water)
from the extractor is fed to the solvent stripping column where solvent
is removed from the dephenolized water by distillation. These bottoms
are then pumped to Sewers and Wastewater Treatment (Plant 34) for turther
treatment. The overhead product from the solvent stripping column, after
condensing, goes to the solvent column overhead drum where the water is
separated and pumped back to the column. The solvent recovered here is
ready for recirculation to the extractor.

The extract from the top of the extractor flows to the solvent recovery

column through a control valve which maintains a constant interface level
between extract and liquor at the top of the extractor.
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In the solvent recovery column, a separation is made between the solvent
and extracted phenols. The overhead product, after condensing, goes to
the solvent pumping tank and from there is pumped back to the extractor
as recycle solvent. A side stream of the condensed overhead product is
pumped back to the top of the solvent recovery column as reflux. The
solvent recovery column bottoms are pumped to the phenols column in
which, under vacuum, the solvent content of the crude tar acids is fur-
ther reduced to less than 1%. The overhead product is, after condensing,
returned to the solvent recovery column with a side stream to the phenols
column as reflux. The phenols are cooled and transferred to storage in

Tankage (Plant 20).
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2.3 Catalysts and Chemicals

' Chemicals Initial Inventory

75 wt% Phosphoric Acid 68,800 1b
(as 100%)

Dephenolization Solvent 8,700 gal

20 wt% Caustic Solution 38,400 1b

(as 100%)

2.4 Utility Balance

Electricity, kW

Condition

Operating

Steam, M 1b/hr

Level
- psig
150 psig
50 psig

Condensate Returnedﬁ 95,810 1b/hr

Water, GPM

Cooling Water Circulation: 19,835

Consumption Rate

28,200 1b/month

2,160 1b/day

144,360 1b/day

Consumed

531

206,330
19,200
123,960
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MAUOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

1TEM NUMBER

09

09C- 101

09C-201

09C-102

09C-202

09C-103

09C-203

09C-104

09C-204

09C-105

09C-20%

ITEM DESCRIPTION

SOUR WATER TREATING

H2S STRIPPER

H2S STRIPPER

NH3 ABSORBER

NH3 ABSORBER

PHOSAM CONTACTOR

PHOSAM CONTACTOR

PHOSAM-NH3 STRIPPER

PHOSAM-NHI STRIPPER

PHOSAM STRIPPER OVHD
DRUM

PHOSAM STRIPPER OVHD
DRUM

THE BRECKINRIDGE PROJECT

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

000000

000000

000000

NA

000000

000000
NA

NA

000000

000000

NA

000000
NA



: THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUESMICE NUMBER

PHASE ZERO
MAJOR EQUIPMENT L1ST-14222

ITEM NUMBER ITEM DESERIPTION
09C- 106 AMMONIA FRACTIONATOR 000000
09C-206 AMMONIA FRECTIONATOR 000000
- ‘ NA
09C-107- AMMONIA FRECTIONATOR 000000
REFLUX DRUW NA
09C-207 AMMONIA FRACTIONATOR . : 000000
REFLUX DRU ' NA
o9c- 108 EXTRACTION COLUMN FEED 000000
SURGE DRUM ‘
09C- 1094 PHENOL EXTRACTEON , 000000
COLUMN :
09C- 1098 PHENOL EXTRACTION ’ 000000
’ COLUMN
09C- 109C PHENOL EXRACTION 000000
COLUMN _ NA
09C- 108D PHENOL EXR4CTION 000000
COLUMN ‘ NA

09C-110 o EXTRACT SURGE TANK ' 000000

O7C8-114% ‘ STRIPPING COLUMN , : 000000



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

09C-112
09C-113
09C-114
09C- 115
09¢C- 118
09C-117
09c-217
09C-118
09C- 119
09cC- 120

09D-001

ITEM DESCRIPTION

DECANTER

SOLVENT RECOVERY COLUMN

SOLVENT RECOVERY COLUMN
REFLUX DRUM

PHENOL 'COLUMN

PHENOL COLUMN REFLUX
DRUM

VAPOR/LIQUID SEPARATOR

VAPOR/LIQUID SEPARATOR

50 PS1G CONDENSATE TANK

150 PSIG CONDENSATE TANK

VACUUM CONDENSATE TANK

PHOSPHORIC ACID TANK

THE BRECKINRIDGE PROJECYT

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

000000

000000

000000

000000
NA

NA

000000

NA

NA

NA



v ) THE BRECKINRIDGE PROJECY
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

‘PHASE ZERO
MAJDR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION

090-002 CAUSTIC YUNK _ ’ 000000

09D- 103 SOLVENT TENK 000000

O9E- 101 H2S STRIP3ER FEED/SDTTOM : : 000000
EXCHANGER .

09E-2014 H2S STRIPAER FEED/BOTTOM 000000
EXCHANGER NA

O9E - 102 H2S STRIPAER FEED/LEAN- 000000
SOLUTION (EXCHANGER . .

09E-202 H2S STRIPFER FEED/LEAN- 000000
SOLUTION EXCHANGER : NA

O9E- 1034 ACID GAS CDOLER : : 000000
09E- 1038 ‘ ACID GAS CDOLER . 000000
. . NA

O9E - 103C ACID GAS CDOLER 000000
NA

09€E- 103D ACID GAS EDOLER 000000
NA

9E-203A ACID GAS CJOLER . 000000



THE BRECKINRIDGE PROJECT

MAJOR EQUIPMENT LIST SORTED BY sEOUENCE NUMBER

ITEM NUMBER

09E-2038

09E-203C

09E-203D

09E- 104

09E-204

09E- 105

O9E -205

09E-106

O09E - 206

O9E-107

09E-207

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM DESCRIPTION

ACID GAS COOLER

ACID GAS COOLER

ACID GAS COOLER

H2S STRIPPER FEED
PREHEAT EXCHANGER

H2S STRIPPER FEED
PREHEAT EXCHANGER

NH3 ABSORBER BOTTOMS/
LEAN-SOLUTION EXCHANGER

NH3 ABSORBER BOTTOMS/
LEAN-SOLUTION EXCHANGER

LEAN-SOLUTION COOLER

LEAN SOLUTION COOLER

PHOSAM-NHI STRIPPER
CONDENSER

PHOSAM-NH3 STRIPPER
CONDENSER

000000
NA

000000
NA

NA

000000

000000

NA

000000
NA

NA

000000

000000
NA



e THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUINCE NUMBER

PHASE ZERO
MAJOR EQUIPMENT LIST-1$4222

ITEM NUMBER ITEM DESCRIPTION
.

O9E- t08A AMMONIA FRACTIONAIOR : 000000
CONDENSER

O9E - 1088 AMMONIA FRACTIONATOR : 000000
CONDENSER )

09E -208A AMMONIA FRACTIONATOR . 000000
CONDENSER ‘ NA

O9E - 2088 AMMONIA FRACTIONATOR ) ) 000000
CONDENSER . ' NA

09E- 109 ' AMMONIA FRACTIONATOR 000000
REBOILER

O9E -209 AMMONIA FRACTIONATOR . 000000
REBOILER NA

O9E- 110 STRIPPING COLUMN 000000
CONDENSER

O9E-111A STRIPPING COLUMN FEED/ 000000
BOTTOMS EX. : NA

O9E-3118 STRIPPING COLUMN ' . 000000
FEED/BOTTOMS EX. NA

O9E-114iC STRIPPING COLUMN 000000

’ FEED/BOTTOMS EX. X NA
)9E- 141D . STRIPPING COLUMN . 000C~"

FEED/BOTTOMS EX.



THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER 1TEM DESCRIPTION
O9E-111E STRIPPING COLUMN
FEED/BOTTOMS EX.

O9E-111F STRIPPING COLUMN
FEED/BOTTOMS EX.

O09E- 112 SOLVENT RECOVERY COLUMN
FEED/RECOVERED SOLVENT

O9E-113 SOLVENT RECOVERY COLUMN
CONDENSER '

O9E- {14 ’ SOLVENT RECOVERY COLUMN
REBOILER

O9E-115 PHENOL CDLUMN CONDENSER

09E-116 PHENOL COLUMN REBOILER

09E-117 STRIPPING COLUMN
REBOILER

09E-118 VACUUM CONDENSER

0%E- 119 PHENOLS PRODUCT COOLER

09G-J01A H2S STRIPPER BOTTOMS

PUMP

000000
NA

NA

000000

000000

NA

NA

000000
NA



MAJUOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

09G- 1018

09G-201A

09G-2018

09G-102A

09G- 1028

09G-202A

09G-2028

09G- 103A

09G- 1038

09G-203A

09G-2038

ITEM CESCRIPTION

H2S STRIPPER BOTTOMS
PUMP

H2S STRBPPER BOTTOMS
PUMP

H2S STRIPPER BOTTOMS
PUMP

ABSORBER OVHD CONDENSATE
PUMP

ABSORBER OVHD CONDENSATE
PUMP »

ABSORBER OVHD CONDENSATE
PUNMP

ABSORBER OVHD CONDENSATE
PUMP

NH3 ABSCREER BOTTOMS
PUMP

NH3 ABSCRBER BOYTOMS
PUMP

NH3 ABSCRBER BOTTOMS
PUMP T

NH3 ABSCRBER BOTTOMS
PUMP '

THE BRECKINRIDGE PROJECT

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

NA

NA

000000

NA

000000
NA

000000

000000

000000

NA

000000



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

09G- 104A
098G- 1048
09G-204A
09G-2048
09G- 105A
09G- 1068
09G-205A
'090-2058
09G- 106A
09G- 1068

09G-206A

ITEM DESCRIPTION

PHOSAM RICH-SOLUTION
PUMP

PHOSAM RICH-SOLUTION
PUMP

PHOSAM RICH-SOLUTION
PUMP

PHOSAM RICH-SOLUTION
PUMP

AMMONIA FRACTIONATOR
FEED PUMP

AMMONIA FRACTIONATOR
FEED PUMP

AMMONIA FRACTIONATOR
FEED PUMP

AMMONIA FRACTIONATOR
FEED PUMP :

AMMONIA FRACTIONATOR
REFLUX PUMP

AMMONIA FRACTIONATOR
REFLUX PUMP

AMMONIA FRACTIONATOR
REFLUX PUMP

THE BRECKINRIDGE PROJECT

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

000000
NA

000000
NA

000000

NA

NA

000000

NA



THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE ZERQ ’
MAJOR EQUIPMENT LIST-14222

ITEN NUMBER ITEM DESCRIPTION

09G-2068 AMMONIA FRACTIONATOR 000000
REFLUX PUMP NA

09G-007 PHOSPHORIC ACID ADDITION 000000
PUMP ) NA

09G-008 " CAUSTIC METERING PUMP 000000

09G- 108 CAUSTIC METERING PUMP : 000000

09G-208 CAUSTIC METERING PUMP . : ) ’ 000000

: NA

09G- 109A EXTRACTION CDLUMN FEED 000000
PUMP : . NA

09G- 1098 EXTRACTION COLUMN FEED , 000000
PUMP . , NA

09G- 1 10A EXTRACTION ‘COLUMN 000000
BOTTOMS PUNP

09G- 1108 EXTRACTION COLUMN : 000000
BOTTOMS PUNP :

096G- 110C EXTRACTION COLUMN 000000

: BOTTOMS PUNP ‘
~IG- 110D EXTRACTION COLUMN 4 - 000000

BOTTOMS PUNP [)



THE BRECKINRIDGE PROJECT

MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

09G- 110E

09G-111A

09G-1118

08G-112A

09G-1128

09G-113A

09G- 1138

09G- 114A

09G- 1148

09G-115A

09G- 1158

PHASE ZERO
MAJOR EQUIPMENTY LIST-14222

ITEM DESCRIPTION

EXTRACTION COLUMN
BOYTOMS PUMP

EXTRACT PUMP

EXTRACT PUMP

DECANTER RECOVERED
SOLVENT PUMP

DECANTER RECOVERED
SOLVENT PUMP

DECANTER RECOVERED WATER
PUMP

DECANTER RECOVERED WATER
PUMP

STRIPPED WATER PUMP

STRIPPED WATER PUMP

SOLVENT RECDVERY COLUMN
REFLUX PUMP

SOLVENT RECOVERY COLUMN
REFLUX PUMP

NA

000000

000000

000000

000000

000000

000000

000000



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

09G- 116A

09G- %168

09G-117A

098G- 1178

09G- 118A

09G- 1188

09G-119a .

09G- 1198

09G-120A

09G- 1208

n9G-121A

THE BRECKINRIDGE PROJECY

PHASE ZERO
MAJOR EQUIPMENT LIST- 14222

ITEM DESCRIPTION

SOLVENT RECOVERY COLUMN
BOTTOMS PEMP

SOLVENT RECOVERY COLUMN
BOTTOMS PWMP

PHENOL COLUMN REFLUX
PUMP

PHENOL COLUMN REFLUX
PUMP.

PHENOL COLUMN BOTTOMS
PUMP

PHENOL COLUMN BOTTOMS
PUMP

SOLVENT POMP

SOLVENT PUMP

60 PSIG CONDENSATE
PUMP L

50 PSIG CONDENSATE PUMP

160 PSIG CDNDENSATE PUNP

000000

000000

000000

000000

000000

000000



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM DESCRIPTION

ITEM NUMBER

09G-1218 150 PSIG CONDENSATE
PUNP

08H- 101 VACUUM EDUCTOR

THE BRECKINRIDGE PROUJECT

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

000000
NA
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Data Sheets
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4.1 Data Sheets for Columns and Pressure Vessels

9-0S-C-1:  H»S Stripper (9C-101, 9C-201)
NH3 Absorber (9C-102, 9C-202)
Contactor (9C-103, 9C-203)
PHOSAM Stripper (9C-104, 9C-204)
OVHD Drum (9C-105, 9C-205)
Ammonia Fractionator (9C-106, 9C-206)
Reflux Drum (9C-107, 9C-207)

9-DS-C-2: Caustic (9D-002)
Phosphoric Acid (9D-001)

9-DS-C-017: Vapor/Liquid Separator;
HoS Removal (9C-117, 9C-217)
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FORM 876, 4/79

BASME Sec.yml Owldd

I CODE
@ SPEC. | /4222 -C]
. OPER. | PRESS. 25 FPSIG.
Se” MIN THE CONOD. [ TEMP. | 250 <
2./ ELLIP HOD, DES. PRESS. | 5O ~S/G
(T>72 70FP $ B7M) \ COND. [ TEMP. | 2O %=
: i SHELL& HOS __ A~ 5/6b-70
« | SKIRT A-3G
_ = [FoRGING -2 /-1
& | PIPING A=-10-8
= |STRUCTURAL
Z/goLTS
C.A. "
PWHT | NV
| X-RAY [S2—7 | JOINT EFF. [R5,
Eut[[mT ] PT [Jeve 3
& | HARDNESS MAX. BHN
5, | 2 [ WELD SAMPLING
~ | »
2 22°,0. @lcopE [POSITION HomrZ
7z i ~|HYDRO [PRESS@TOP 75 PSIG
z ( | 5
N MK | NO.|SIZE [RATING]  SERVICE
N
[ {1 /5@;
. 21 /50
0 L3 11 50>
K EIM | | 120 /SO*IManivay
¢ :
o 2
N
Q
=
LADDER & PTFM CLIPS | REQD. [+{NO
\ et PIPE SUPPORT CLIPS REQD.| | NO
\ N — ] INSUL, SUPPORT CLIPS | REQD. [~ | NO
} INSUL. THICKNESS 2 N
0 5, ~| '\ PAINTING |
| Lol =~ VESSEL CAPACITY ZA?Z CU.FT.
\\3 = VESSEL | EMPTY 4.93 KIPS
W VOR7TEX SRKR | WEIGHT | TEST 20 KIPS
FPER C-548
OPER. WT = 23 K.
REF.
) DWGS.
[
O %290l /ssueco for Phase Zzra NN | Ee M| v
NO. | OATE AEVISION DESIGN| DWN. | CHK. | APPR. | APPR.
JOBNO. /4222
THe BrecrnvRriDee /~rRoOJECT AW o TRev.
VAPLPOR /LIQUID SEFFRRTOR
Ha S RENIOVAL 9C-/7 ,9¢€-2|T g-ps~-Cc-0171.0




4.2 Data Sheets for Exchangers

9-DS-E-01:
9-DS-E-02:

9-DS-E-03:;
9-DS-E-04:

9-DS-E-05:

9-DS-E-06:

9-DS-E-07:

9-DS-E-08:
9-DS-E-09:

HpoS Stripper Feed/Bottoms Exchanger (9E-101, 9E-201)

HoS St;ipper Feed/Lean Solution Exchanger (9E-102,
9t -202

Acid Gas Cooler (9€-103 A, B, C, D, 9E-203, A, B, C, D)
H,S Stripper Feed/Preheat Exchanger (9E-104, 9E-204)

NH3 Absorber Bottoms/Lean Solution Exchanger (9E-105,
9E-205)

Lean Solution Cooler (9E-106, 9E-206)

PHOSAM - NH3‘Strippér Condenser (9E-107, 9E-207)

NH3 Fractionator Condensor (9E-108 A, B, 9E-208 A, B )
NH3 Fractionator Reboiler (9E-109, 9E-209)
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HEAT EXCHANGER SPECIFICATION SHEET

CUSTOMER AND ASHLAND SYNTHETIC FUELS Tpy. £ XCHANGER
PROJECT LOCATION 72 CLCINRIDGE , IKENTUCKY MANUFACTURER
PLANT T Scus WATEN TREWT 114y EXCH.NO. 9£-/C 1 ;20| REQ. NO.
SERVICE OF UNIT Ko S STRiPPEw FeEc /0 T~2r1 0 ExCHAMGMEY ITEM NO.

SIZE TYPE  REU (HORIZ/VERT) CONNECTED IN ) SERIES | PARALLEL
SURF./JUNIT (EFF/GROSS) 1320 SHELLS/UNIT o SURF/SHELL (EFF/GROSS) 1320
PERFORMANCE OF ONE UNIT .

FLUID ALLOCATION SHELLSIDE TUBESIOE

FLUID CIRCULATED STRIPPER  BAoTTOMS SOoUR WATER
TOTAL FLUID ENTERING LB/HR

IN ouT N ouT

LiQuio
VAPOR LB/HR, MW
NONCOND LB/HR, MW
STEAM
WATER
FLUID VAPORIZED/CONDENSED
GRAVITY, LIQ.
VISCOSITY, LIQ. (VAP.)
THERM, COND., LIQ. (VAP,)
SPECIFIC HEAT, LIQ. (VAP.) K
TEMPERATURE °F
OPERATING PRESS. PSIA) (PSIG)

NO. PASSES/SHELL
VELOCITY FT/SEC
PRESS. OROP, ALLOW/CALC. PSI / !

FOULING RESISTANCE
HEAT EXCHANGED 8TU/HR: MTD (CORR) (WTD) °F
TRANSFER RATE, SERVICE CLEAN BTU/HR. SQ. FT. 'F

. CONSTRUCTION
SHELLSIDE TUBESIDE

DESIGN/TEST PRESS. PSI.G /o0 ! /so ! FOR 2 UNITS

DESIGN TEMPERATURE F 200
CORROSION ALLOWANCE IN Vg IG5 R ge-10|
CONNECTIONS INLET qE -201
SIZE OQUTLET ’

RATING
TUBES NO. [+]:) THK (MIN/AVG) LENGTH PITCH FLOW —ame A Sﬁ
TUBE MATERIAL 304 S TURES ' TUBE-TUBESHEET JOINT
SHELLC . S. 1D [6Y) SHELL COVER {INTEG.) (REMOV)
CHANNEL/BONNET CHANNEL COVER
TUBESHEET-STATIONARY TUBESHEET FLOATING

FLOATING HEAD COVER IMPINGEMENT PLATE (YES) INO}

BAFFLES-CROSS TYPE % CUT (DIA/AREA) SPACING

BAFFLES-LONG SEAL TYPE TUBE SUPPORTS

INSUL, THK.: SHELL CHAN, EXPANSION JOINT

GASKETS

CODE REQUIREMENTS STAMP (YES) (NO) TEMA CLASS SPECS

WEIGHT: EACH SHELL BUNDLE FULL OF WATER

REMARKS: MARK (SR) AND PERCENT (RT) AS REQUIRED

> R PANES ! ORG[CK [APP 108 NO. | DRWG. NO. ] REV.
& [ S
: Ani11/13/80 Issued for Phase Zero R0 KA [ |/ T 0

R&C SPFE FORM 138 (§/76)

T-Ds -£-C1
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HEAT EXCHANGER SPECIFICATION SHEET

CUSTOMER AND  A/SHLAND  SYATHETIC |=USLS  TAMC. excrancer
PROJECT LOCATION BReck/NRIDGE (0. . K\ MANUFACTURER

PLANT 9 . Soym W‘!IE/l TREATI IV (q EXCH,NO. '575-/ 02 zoueo NO.
SERVICE OF UNIT) !i < k-r,z_,oo=,}- Een/lean! Slurien —1, v ., ITEMNO.
SIZE YT "HORIZ/VERT) CONNECTED IN |- SEAIES ; PARALLEL
SURF/UNIT (EFFIGROSS) 2 ©7 ) SHELLS/UNIT i SURF/SHELL (EFF/GROSS) 2 5 9 0O
PERFORMANCE OF ONE UNIT
PLUID ALLOCATION ' SHELLIIDE TUBEGIDE
FLUID CIRCULATED SV R Worma Lean  Socyrion
TOTAL FLUID ENTERING LB/HR
N ouT N ouT
LIQuID
VAPOR LBIHR, MW
NONCOND LB/HR, MW
STEAM
WATER

GLLNN VARNRIZEN/NANNENSEN

GRAVITY, LIQ.

VISCOSITY, LIQ. (VAP.)

THERM. COND., LIQ. (VAP.}

SPECIFIC HEAT, LIQ. (VAP.}
TEMPERATURE °F
OPERATING PRESS, (PSIA) (PSIG)
NO, PASSES/SHELL
VELOCITY FT/SEC
PRESS. DROP. ALLOW/CALG, PSI ] ~ 7
FOULING RESISTANCE )
HEAT EXCHANGED - : B8TU/HR;: MTD (CORR) (WTD} °F
TRANSFER RATE, SERVICE : . CLEAN BTU/HR. SQ. FT.F |
CONSTRUCTION
SHELLOIDE TUBEGIOE
DESIGN/TEST PRESS. PSIG| , <D ! 200 1 FOR ZUNITS
DESIGN TEMPERATURE Fl 375 425
CORROSION ALLOWANCE N = 75 ge -0z
CUNNECTIONS INLET i gE -202
SIZE QUTLET
RATING
TUGES NO. Qo THK (MIN/AVG) LENGTH PITGH FLOW —am { A a
_TusE mMaTERIAL 3od.. 8% WIELDED TUBE-TUBESHEET JOINT
sHeLL (.S . 0 o0 SHELL COVER (INTEG.) (REMOV)
CHANNEL/Rammer 304 L <SS CHANNEL COVER
TUBESHEET-STATIONARY TUBESHEET FLOATING
FLOATING HEAD COVER IMPINGEMENT PLATE (YES) INO}
BAFFLES-CROSS TYPE % CUT (DIA/AREA} SPACING
BAFFLES-LONG SEAL TYPE TUBE SUPPORTS
INSUL. THK.: SHELL CHAN. EXPANSION JOINT
GASKETS
CODE AEQUIREMENTS STAMP (YES) (NQ) TEMA CLASS SPECS
WEIGHT: EACH SHELL BUNDLE FULL OF WATER
AEMARKS: MARK (SR) AND PERCENT (RT) AS REQUIRED
S ~[\] DATE - ) JOB NO. | DRWG. NO. | REA
&P |2 ' >
-3 1422 .
A11/13//80 Issued for Phase Zero £.8.| kA [ “w s Hom = 0

R&OC IFE FORM 138 (6/76)
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HEAT EXCHANGER SPECIFICATION SHEET

CUSTOMER AND AS ™LA SYNTHETIC FULELS INC EXCHANGER
PROJECT LOCATION p < CEINRILHLE, K ENTUOY. 203A,8.4P MANUFACTURER
PLANT 3¢9  Soun “AT: ¢ TREAT:irit.  EXCH.NO. 9E£- /c23M,BZ D REQ NO.
SERVICEOFUNIT Aci1D (1AS 0oL EX ITEM NO.
SIZE . TYPE g M‘ {HORIZ/VERT) CONNECTED IN { SERIES P=n PARALLEL
SURF.JUNIT (EFFIGROSS) 20, 7/0 © SHELLS/UNIT Z SURF/SHELL (EFF/IGROSS) & | 77. S
PERFORMANCE OF ONE UNIT
FLUID ALLOCATION ] SHELLSIDE TUBESIDE
FLUID CIRCULATED CocLini, WaT & e ACID (as + W ATER
TOTAL FLUID ENTERING LB/HR
IN out IN out
LIQUID
VAPOR . LB/HR, MW
NONCOND LB/HR, MW
STEAM
WATER

FLUID VAPORIZED/CONDENSED

GRAVITY, LiIQ.

VISCOSITY, LIQ. {VAP.)

THERM. COND.. LIQL {(VAP.)

TE82888 8

SPECIFIC HEAT, LIQ. (VAP.)
TEMPERATURE F
OPERATING PRESS. PSIA} (PSIG)
NO. PASSES/SHELL
VELOGITY FT/SEC
PRESS. DROP, ALLOW/CALC. PSI / 7
FOULING RESISTANCE
HEAT EXCHANGED 8TU/HR; MTD (CORR) (WTD) “F
TRANSFER RATE, SERVICE CLEAN BTU/HRA. SQ. FT. °F
CONSTRUCTION )
SHELLSIDE TUBESIDE
DESIGN/TEST PRESS. PSIG|  / ] ]
DESIGN TEMPERATURE " 350?0 igc—o FOR 8 UNITS
CORROSION ALLOWANCE N I/g 72 9 -103R,8,¢,0
CONNECTIONS INLET 9e-203A,8,£,0
SIZE OUTLET
RATING
TUBES NO. (o]*] THK (MIN/AVG) LENGTH PITCH . FLow—a= d A O O
TUBE MATERIAL TUBES- TITANIUM _GRADE 2, TUBE-TUBESHEET JOINT
SHELL O, < 10 00 SHELL COVER (INTEG.) (REMQV)
CHANNEL 204t (8 CHANNEL COVER
TUBESHEET-STATIONARY TUBESHEET FLOATING
FLOATING HEAD COVER IMPINGEMENT PLATE (YES) (NO)
BAFFLES-CROSS TYPE % CUT (DIA/AREA) SPACING
BAFFLES-LONG SEAL TYPE TUBE SUPPORTS
INSUL. THK.: SHELL CHAN. EXPANSION JOINT
GASKETS
CODE REQUIREMENTS STAMP (YES) (NO) TEMA CLASS SPECS
WEIGHT: EACH SHELL BUNDLE FULL OF WATER
AEMARKS: MARK (SR) AND PERCENT (RT) AS REQUIRED
P YERTICAL CHELLALTURE WITH FixED TURE SHEET. | UNIT WiTIH _ Vapek /
‘ L1QUID SEPARATOR [BOOY SN TWRE SIDE OUTLET
T [ ] oate . JOB NO. | DRWG. NO. | REV.
@ 3 A — los.
= An[1/13/80 ISSUED FOR PHASE ZERQ Rl (KA [ S plves 222 0

R&C SFEK FORM 138 (¢/76)

7-Ds-5-03



-

- ..
- 0O W ® Yo wu s N

560 6828888882828

™o
~

$88 28688

HEAT EXCHANGER SPECIFICATION SHEET

CUSTOMER AND SHEANE T SYNTHETIC =veELs EXCHANGER
PROJECT LOCATION 212 =)oy /v ) 1o = CO. . &Y MANUFACTURER

PLANTY Srur WATER TEOEITITVEEXCH.NG. E= )04, 204 REQ NO.
SERVICEOFUNITL, S St pomia Ersy IREHEAT FRouaN G a ITEMNO.
SIZE TYSE PBE ()  HORIZ/VERT) CONNECTED IN ! SERIES ] PARALLEL
SURF.JUNIT (EFF/GRCSS) 1210 SHELLS/UNIT ! - SURF/SHELL (EFF/GROSS) [ 2 /O
PERFORMANCE OF ONE UNIT
FLUID ALLOCATION IHELLSIOE TuBESION
FLUID CIRCULATED S0 . reEamn o U  WaTEsre
TOTAL FLUID ENTERING LB/HR g
IN ouT IN out
LIQUID
VAPOR LB/HR, MW
NONCOND LB/HR, MW
STEAM
WATER

F1LUID VAPORIZED/CONDENSED

GRAVITY, LIQ.

VISCOSITY, LIQ. (VAP.)

THERM. COND., LIQ. (VAP.)
SPECIFIC HEAT, LIQ. (VAP.)
TEMPERATURE °F
OPERATING PRESS. (PSIA} (PSIG)
NO, PASSES/SHELL :
VELOCITY FT/SEC .
PRESS. ORQP, ALLOW/CALC. PSI / 7
FOULING RESISTANCE
HEAT EXCHANGED v 8TU/HR; MTD (CORR) (WTD) °F
TRANSFER RATE, SERVICE CLEAN T BTU/HR.SQ. FT.°F
CONSTRUCTION
| QIELLGIOE TUBCIIDE
DESIGN/TEST PRESS. PSIG| 2 S/ Xl FOR 2 UNZITg
DESIGN TEMPERATURE ‘Fl o0 300
CORROCSION ALLOWANCE Nl Va " /8 CexcPT. Tuded) gE-104
CONNECTIONS INLET ] "9E -204
SI2€ QUTLET
RATING
TUBES NO, 00 THK (MIN/AVG) LCNGTH PITCH FLow —a=- 4 o < O
TUBE MATERIAL _Jn 4 m o . 1UBE-TUBESHEET JUINT
sweLL C <, 10 00 SHELL COVER (INTEG.) (REMOV)
CHANNEL S0LLSS CHANNEL COVER
TUBESHEET-STATIONARY TUBESHEET FLOATING
FLOATING HEAD COVER IMPINGEMENT PLATE (YES) (NO)
BAFFLES-CROSS TYPE % CUT (DIA/AREA) SPACING
BAFFLES-LONG SEAL TYPE TUBE SUPPORTS
INSUL. THK.: SHELL CHAN, EXPANSION JOINT
GASKETS
CODE REQUIREMENTS STAMP (YES) (NO} TEMA CLASS SPECS
WEIGHT: EACH SHELL BUNOLE FULL OF WATER
REMARKS: MARK (SR) AND PERCENT (RT) AS REQUIRED
> . | & ] OATE . . JOB NO. | DRWG. NO. | Rt
@ [ PAN . ‘| os-
= & 11/13/80 ISSUCD FOR PHASE ZERO B 7N [Poplrew || F222 o |

" mac SFE FORM 138 (8/76)

9-Ds-£-cy
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HEAT EXCHANGER SPECIFICATION SHEET

CUSTOMER AND AS“LAND  SYNTHET:L  FUELS JNC. EXCHANGER
PROJECT LOCATION o= /N RIDGE, KENTLCLY MANUFACTURER
PLANT 4 G , SOUQ WATEL TREATIN G EXCH.NO. 9 € - /0§ 295 REQNO.
SERVICE OF UNIT N, ARSo’NER Borir v [LEay SCLN. EdczrriznE R ITEM NO.
SIZE TYPE RBEU (HORIZ/VERT) CONNECTED IN | SERIES ] PARALLEL
SURF./UNIT (EFF/GROSS) 4, /0D SHELLS/UNIT ] SURF/SHELL (EFF/GROSS) <+ /D

PERFOAMANCE OF ONE UNIT
FLUID ALLOCATION SHELLSIDE TUBESIDE
FLUID CIRCULATED ABSCN 3R 130T TOMS LEBN GocL T :pat
TOTAL FLUID ENTERING LB/HR

IN ouT N ouT
LIQUID
VAPOR LB/HR, MW
NONCOND LB/HR, MW
STEAM
WATER'
FLUID VAPORIZED/CONDENSED
GRAVITY, LIQ.
VISCOSITY, LIQ. (VAP.)
THERM. COND., LIQ. (VAP.)
SPECIFIC HEAT, LIQ. (VAP.)
TEMPERATURE °F
OPERATING PRESS. {PSTA} {PSIG)
NO. PASSES/SHELL ’
VELOCITY FTISEC
PRESS. DROP, ALLOW/CALC. PSI ] ]
FOULING RESISTANCE
HEAT EXCHANGED BTU/HR; MTD (CORR) (WTD) F
TRANSFER RATE, SERVICE CLEAN BTU/HR.SQ. FT.°F
N CONSTRUCTION

SHELLSIDE TUBESIDE
DESIGN/TEST PRESS. PsiG| /5O / 200 ! FOR 2 UNITS
DESIGN TEMPERATURE F 2785 425 ’
CORROSION ALLOWANCE N 1z Vg (PSEPT Y 9E - 105
CONNECTIONS INLET gE -205
SIZE QUTLET
RATING
TUBES NO. oD THK (MIN/AVG) LENGTH PITCH FLow —e A C_Ei
TUBE MATERIAL 304 SC WwELDED TUBES TUBE-TUBESHEET JOINT
SHELL 304L8C CLAH 1D oo SHELL COVER INTEG.) (REMOV)
CHANNEL. d04L 58S ) CHANNEL COVER
TUBESHEETSTATIONARY TUBESHEET FLOATING
FLOATING HEAD COVER IMPINGEMENT PLATE (YES) (NO)
BAFFLES-CROSS TYPE % CUT (DIA/AREA) SPACING
BAFFLES-LONG SEAL TYPE TUBE SUPPORTS
INSUL. THK.: SHELL CHAN. EXPANSION JOINT
GASKETS
CODE REQUIREMENTS STAMP (YES) (NO) TEMA CLASS SPECS
WEIGHT: EACH SHELL BUNDLE FULL OF WATER
REMARKS: MARK (SR) AND PERCENT (RT) AS REQUIRED

AN 1A\ DATE JOB NO. | ORWG. NO. | REV.
=3/ D 1/13/80 TISSUED FOR PHASE ZERO _ |R.fulkal | wplwem | /4223, 0

R&C SFE FORM 138 (8/76)

P0s-E-c5
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HEAT EXCHANGER SPECIFICATION SHEET

CUSTOMER aND ~5-2 AN O ;\’MHE‘ TWC FVUELS™ /2, cxcrancen
PROJECTLOCATION R 2 Fue ) VR I DG E  CO.. &Y. MANUFACTURER
PLANTY Soue WATEg “Tazarinc, EXCH.NO. &~ /0, 206 REQ.NO.
SERVICEOF UNIT [ =AN Solu-rina C e D s T (A i ITEM NO.
SIZE o T8 BE UV \HORIZ/VERT) CONNECTED IN } SERIES | PARALLEL
SURFJUNIT (EFF/IGROSS) 2 /O SHELLS/UNIT ] SURF/SHELL (EFF/GROSS) )2, O
PERFORMANCE OF ONE UNIT )
FLUID ALLOCATION SHELLSIDE TUBESIOE
FLUID CIRCULATED COCILING ASTE R LSaN  Son Tioar
TOTAL FLUID ENTERING LB/HR f
IN ouT IN ouT
" LIQuID
VAPOR LB/HA, MW
NONCOND LB/HR. MW
STEAM
WATER
FLUID VAPORIZED/CONDENSED
"GRAVITY, LA, - o

VISCOSITY, LIQ. (VAP.)

THERM. COND,, LIQ. (VAP.}

SPECIFIC HEAT. LIQ. (VAP.}
TEMPERATURE F
OPERATING PRESS, (PSIA) (PSIG)
NO, PASSES/SHELL
VELOCITY FTISEC .
PRESS. DROP, ALLOW/CALC, PSi ] 7
FOULING RESISTANCE )
HEAT EXCHANGED BTU/HR: MTD (CORR) (WTD F
TRANSFER RATE, SERVICE CLEAN : "BTU/HR. 5Q. FT. F
’ CONSTRUCTION
SHELLSIOE TUBESIDE
DESIGN/TEST PRESS. PSIG| /<D / 2on FOp. 2 UNTITS
DESIGN TEMPERATURE ‘Fl A< A Y4a
CORROSION ALLOWANCE N VA 78 (Sxcc?T Tudey qgE - 106
CONNECTIONS INLET gE - 206
SIZE OQUTLET
RATING
TUBES NO. (o] THK (MIN/AVG) LENGTH PITCH FLOW —a= § A O a
TURF MATERIAI. ALy & 5 WELNED TLIRE L TIIGE-TUGSSHERT JOINT ) —
sHELL .S, 10 oD SHELL COVER (INTEG.) (REMOV)
CHANNEL 304LSS CHANNEL COVER
TUBESHEET STATIONARY . TUBESHEET FLOATING
FLOATING HEAD COVER . . IMPINGEMENT PLATE (YES) (NO)
BAFFLES-CROSS TYPE % CUT (DIA/AREAI SPACING
BAFFLES-LONG SEAL TYPE TUBE SUPPORTS
INSUL. THK.: SHELL CHAN. EXPANSION JOINT
GASKETS ]
COD& REQUIREMENTS STAMP (YES) (NO) TEMA CLASS SPECS
WEIGHT: EACH SHELL BUNOLE FULL OF WATER
REMARKS: MARK (SR} AND PERCENT (RT) AS REQUIRED
TN . || OATE - JOB NO. | DRWG. NO. | REV'
3 > .
@ 7 d222|™
A111/13/80 ISSUED FOR PHASE ZERO  |R-G KN | v hpen]/Y 44 0

R&C SFE FORM 138 (6/76)




-

-
- 0O W O v Wv s wN

NN NN N N =4 b b b b b s s
mqmmouﬁuowcqombu&

2 AR28BBYERYEBRLESY

288682386

£ 88

HEAT EXCHANGER SPECIFICATION SHEET

CUSTOMER AND ASHLAND SYNTRETIC FUELS INnc. EXCHANGER
PROJECT LOCATION R RECLINRbE » KENT Dery. 1107 MANUFACTURER

PLANT %9 SopuR WATER JAmMMoNIA EXCH.NO. & £ =/07[ToP $&¢.) REQ. NO,

SERVICE OF UNIT PHOSAM= N Ha STRIDPPER CONDENS ER. “ITEM NO.

SIZE TYPE BEM VERT CONNECTEDIN \ SERIES { PARALLEL

SURF./JUNIT (EFF/GROSS) 9d7/0 SHELLS/UNIT | SURF/SHELL (EFF/GROSS) a97/0

PERFORMANCE OF ONE UNIT

FLUID ALLOCATION SHELLSIDE TUBESIDE

FLUID CIRCULATED RICH SOLUT/ION . AQUA - AmMmoNnia VAPCR

TOTAL FLUID ENTERING LB/HR

IN ouT IN ouT

LiQuiD

VAPOR LB/HR, MW

NONCONOD LB/HR, MW

STEAM

WATER

FLUID VAPORIZED/CONDENSED

GRAVITY, LIQ.

VISCOSITY, LiQ. (VAP.)

THERM. COND., LIQ. (VAP.)

SPECIFIC HEAT, LIQ. (VAP.)

TEMPERATURE ‘F

OPERATING PRESS. (PS1A) (PSIG)

NO. PASSES/SHELL

VELQCITY FT/SEC

PRESS. DROP, ALLOW/CALC. PSI ! /

FOULING RESISTANCE

HEAT EXCHANGED B8TU/HR; MTD (CORR) (WTD) °F

TRANSFER RATE, SERVICE CLEAN : BTU/HR. SQ. FT.°F

o © CONSTRUCTION

= SHELLSIDE TUBESIDE v

RESS. 1G{ = !
DESIGN/TEST PRESS. PSIGl S/ 300 FOR 2 UNITS

DESIGN TEMPERATURE [ L4085 425

CORROSION ALLOWANCE N[z CcA /8 CA(Excier Tunts)] gE -107

CONNECTIONS INLET ge -207
SIZE QUTLET i
RATING

TUBES NO. oD THK {(MIN/AVG) LENGTH PITCH FLow—e= { A O 0

TUBE MATERIAL 304 S C WELDED TURES TUBE-TUBESHEET JOINT _

SHELL 304 LSS cCLAdp 10 00 SHELL COVER (INTEG.) (REMOV)

CHANNEL 204288 CHANNEL COVER

TUBESHEET-STATIONARY TUBESHEET FLOATING

FLOATING HEAD COVER IMPINGEMENT PLATE (YES} (NO)

BAFFLES-CROSS TYPE % CUT (DIA/AREA) SPACING

BAFFLES-LONG SEAL TYPE TUBE SUPPORTS

INSUL. THK.: SHELL CHAN. EXPANSION JOINT

GASKETS

CODE REQUIREMENTS STAMP (YES) (NO) TEMA CLASS SPECS

WEIGHT: EACH SHELL BUNDOLE FULL OF WATER

REMARKS: MARK (SR) AND PERCENT (RT) AS REQUIRED

¥ VERTICAL CHELL X% TOBE (F/IXED _TUBE JHEET),

/87 SPACEMX IZETWLEN SHELL SELTION S

REV.

o S [ OATE JOB NO. | DRWG.NO. | REV.
@ N yaa.2, | oS :
A[11/13/80 ISSUED FOR PHASE ZERO LS KN o hen 0

R&C SFE FORM 138 (6/76) q-DS-E_ov
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HEAT EXCHANGER SPECIFICATION SHEET

CUSTOMER AND ASHLAND CYNTHETIC FlUELsS INC. EXCHANGER
PROJECT LOCAT!ON RRECKIM R} DG‘\E N K EFMTLLKY . MANUFACTURER

PLANT A G Jau WATL = ZAMMANI A EXCH.NO.9E-/ 07 [BOTToM {S¢.)REQ. NO.

SERVICE OF UNIT Puocam-NHy STRIPPER CONDE M SE ITEM'NO.

SIZE TYPE »8 {HORIZ/VERT) CONNECTED IN SERIES

PARALLEL

SURF./JUNIT (EFF/GROSS) 3580 © SHELLS/UNIT

SURF/SHELL (EFF/GROSS)

PERFORMANCE OF ONE UNIT

FLUID ALLOCATION SHELLSIDE

TUBESIDE

FLUID CIRCULATED COOLINGy WATER

avg—-AMmonip (VLD

TOTAL FLUID ENTERING LB/HR

IN ouT iN

ouT

LiQuio

VAPOR LB/HR, MW

NONCOND . LB/HA, Mw

STEAM

WATER

FLUIO VAPORIZED/CONDENSED

GRAVITY, LIQ.

VISCOSITY, LIQ. (VAP.)

THERM. CONO., LIQ. (VAPR.)

SPECIFIC HEAT, LIQ. (VAR

TEMPERATURE °F

OPERATING PRESS. (PSIA) (PSIG)

NO. PASSES/SHELL

VELOCITY FT/SEC

PRESS. DROP, ALLOW/CALC. PSi /

FOULING RESISTANCE

HEAT EXCHANGED . 8TW/HR; MTD (CORR) (WTD}

°F

— |
BTU/HR. SQ. FT.°F

TRANSFER RATE, SERVICE ] CLEAN
CONSTRUCTION

. — SHELLSIDE TUBESIDE
DESIGN/TEST PRESS. PSIG| /50 ! Y =- AR PRICE 15 K Howa
DESIGN TEMPERATURE HIE TS ' e ol A-AS-E-a?
CORROSION ALLOWANCE Nl Up Ch yg CA(ExcEPT TURZE) | smeetT |
CONNECTIONS INLET
s1z8 OUTLET
RATING
TUBES NO. 0D THK (MIN/AVG) LENGTH PITCH FLow —e= 4 & O O

tuse MATERIAL B0y 5C VELDED TURES TUDE - TUBGEHEET JOINT

SHELL C.§. 10 oo SHELL COVER (INTEG.) (REMOV)
CHANNEL Sog LSy CHANNEL COVER
TUBESHEET-STATIONAARY TUBESHEET FLOATING
FLOATING HEAD COVER IMPINGEMENT PLATE (YES! (NO)
BAFFLES-CROSS TYPE % CUT (DIA/AREA} SPACING
BAFFLES-LONG SEAL TYPE TUBE SUPPORTS
INSUL., THK.: SHELL CHAN. EXPANSION JOINT
GASKETS
CODE REQUIREMENTS STAMP (YES) (NO) TEMA CLASS SPECS
WEIGHT: EACH SHELL BUNOLE FULL OF WATER
REMARKS: MARK (SR) AND PERCENT (RT) AS REQUIRED
* VERTICAL £ ND Twis (QUTSIZE PagkiED FLOATING HEAD)

[\ DATE JOB NO. | DRWG. NO. | RE
P |ia =]

AN 11/13/80 ISSUED FOR PHASE ZERC R-3 [ I0 g [2nlhmn ya22 0
RNAC SFT FORM 138 (8/76) -
G-D:-£ -0
Skgsr 2 OF 2
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HEAT EXCHANGER SPECIFICATION SHEET

CUSTOMERAND A E72AD

PROJECT LOCATION -  <op sarsi 1h 5 5

~

SUNTHETIC FLE L 2o

! EXCHANGER

KENTVCKY 208 A4, R  MANUFACTURER

PLANT A Ha FR ACTIONATOR (onpinsS& EXCH.NO. FE - 12§ A,d  REQ.NO.

SERVICE OF UNIT

ITEM NO.

SIZE TYPE, BE U

(HORIZ/VERT)

CONNECTED IN ] SERIES = PARALLEL

SURFJUNIT {(EFF/GROSS) 9 260

SHELLS/UNIT

2 SURF/SHELL (EFF/GROSS)  4-9 2 O

PERFORMANCE OF ONE UNIT

FLUID ALLOCATION

SHELLSIDE TUBESIOE

FLUID CIRCULATED

TOTAL FLUID ENTERING

LB/HR

AMMONIA CoOLIN(K WATELXK.

IN

ouT IN ouT

LIQuUID

VAPOR

LB/HR, MW

NONCOND

" LB/HR, MW

STEAM

WATER

FLUID VAPORIZED/CONDENSED

GRAVITY, LiQ.

VISCOSITY, LIQ. (VAP.)

THERM. COND., LIQ. VAP.)

SPECIFIC HEAT, LiQ. (VAP.)

TEMPERATURE

°F

QPERATING PRESS.

PSI1A) (PSIG)

NO, PASSES/SHELL

VELQCITY

FT/SEC

PRESS. DROP, ALLOW/CALC.

PSI

FOULING RESISTANCE

HEAT EXCHANGED

BTU/HR; MTD (CORR) (WTD} —F

TRANSFER RATE, SERVICE

CLEAN . BTU/HR.SQ. FT.°F

CONSTRUCTION

SHELLSIDE

TUBESIDE |

OESIGN/TEST PRESS.

300 /

/501

DESIGN TEMPERATURE

bag

275 FOR 4 UNITS

CORROSION ALLOWANCE

Vaca

Vg [ExcEFT)  JE -108A, B

CONNECTIONS INLET

SIZE QUTLET

ge -208 A8

RATING

TUBES NO, QD

THK (MIN/AVG)

LENGTH PITCH FLOW—am (A O O

TUBE MATERIAL (£ S.

TUBE-TUBESHEET JOINT

SHELL C S.

10

o]0}

SHELL COVER {INTEG.) {(REMOV)

CHANNEL/BONNET

CHANNEL COVER

TUBESHEET-STATIONARY

TUBESHEET FLOATING

FLOATING HEAD COVER

IMPINGEMENT PLATE (YES) (NO)

BAFFLES-CROSS

TYPE

% CUT (DIA/AREA) SPACING

BAFFLES-LONG

SEAL TYPE

TUBE SUPPORTS

INSUL. THK.: SHELL

CHAN.

EXPANSION JOINT

GASKETS

CODE REQUIREMENTS

STAMP (YES) (NO)

TEMA CLASS SPECS

WEIGHT: EACH SHELL

BUNDLE

FULL OF WATER

REMARKS: MARK (SR) AND PERCENT (RT) AS REQUIRED

DATE

JOB NO. | ORWG. NO. | REV.

os

L 2

TN .

; >
W

@ €

11/13/80 ISSUED FOR PHASE ZLRO g [KN [T [ron

/Y222 ) 0
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HEAT EXCHANGER SPECIFICATION SHEET

CUSTOMER AND ASHLAND SYNTHETIC FUELS TNC.

PROJECT LOCATION

IDRECKIARIDOE | KEN T UCKY

EXCHANGER
. MANUFACTURER

PLANT NHa FRACTIONATOR R0/ LER_EXCH.NO. QE - /09 , 209 REQ.NO.

SERVICE OF UNIT

ITEM NO.

SIZE

TYPE BE M

(HOQRIZ/VERT)

CONNECTED IN

| SERIES | PARALLEL

SURF.JUNIT (EFF/GRQSS)

25329

SHELLS/UNIT |

SURF/SHELL (EFF/GROSS) 2520

PERFORMANCE OF ONE UNIT

FLUID ALLOCATION

SHELLSIDE

TUBESIDE

FLUID CIRCULATED

600 STEHAM

WATER, FRACTIO NATOR.

TOTAL FLUID ENTERING

LB/HR

OITroms

IN

ouT IN ouT

LIQUID

VAPOR

LB/HR, MW

NONCONO

L8/HR, MW

BTCAM

WATER

FLUID VAPORIZED/CONDENSED

GRAVITY, LiQ.

VISCOSITY, LIQ. (VAP.)

THERM. COND., LIQ. (VAP.)

SPECIFIC HEAT, LIQ. (VAP.)

TEMPERATURE

“F

OPERATING PRESS.

(PS1A) (PS1G)

NO. PASSES/SHELL

VELOCITY

FTISEC

PRESS. DROP, ALLOW/CALC.

PSI

/

FOULING RESISTANCE

HEAT EXCHANGED

B8TU/HR:

MTD (CORR} (WTD) °F

TRANSFER RATE, SERVICE

CLEAN

8TU/HR. SQ. FT. F

CONSTRUCTION,

SHELLSIDE

TUBESIDE

DESIGN/TEST PRESS.

PSIG

i

0o !

Y=

FOR 2 WVANITS

DESIGN TEMPERATURE

°F

£

oo

25

CORROSION ALLOWANCE

i/

A2 ( Exc.EPT TUBES

GE «109

CONNECTIONS

INLET

gE -209

SIZk

QUTLET

RATING

TUBES NO.

Q0

THK {MIN/AVG)

LENGTH

PITCH FLOW —e= J & O O

TUBE MATERIAL 4 30 S$ TUQGES

TUBE-TVGEGHEET JOINT

SHELL (£ $. . 10 (o]) SHELL COVER (INTEG.) (REMOV)
CHANNEL c.C. CHANNEL COVER

TUBESHEET-STATIONARY TUBESHEET FLOATING

FLOATING HEAD COVER IMPINGEMENT.PLATE (YES) (NO)

BAFFLES-CROSS TYPE % CUT (DIA/AREA) SPACING

BAFFLES-LONG SEAL TYPE TUBE SUPPORTS

INSUL. THK.: SHELL CHAN. EXPANSION JOINT

GASKETS

CODE REQUIREMENTS STAMP (YES) (NO) TEMA CLASS SPECS

WEIGHT: EACH SHELL 8UNDLE FULL OF WATER

REMARKS: MARK (SR} AND PE‘RCENT(RT) AS REQUIRED .
R Suree AND TUBE WITH FixSw TURE SHEET VERTICAL, THER MOSYPHON |
4N 1A DATE JOBNO. | DRWG.NO. | RE -
@ 2l 2|os
R ]
: * [&117/13/80_ ISSUFD FOR PHASE ZERO R3| <N | Tplw /92 0 |

RAC IFK FORM 138 (6/78)
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4.3 Data Sheets for Pumps and Drivers

9-DS-G-01:
9-DS-G-02:
9-DS-G-03:
9-DS-G-04:
9-DS-G-05:
9-DS-G-06:
9-DS-G-07:
9-05-G-08:

HoS Stripper Bottoms Pump (9G-101 A, B, 9G-201 A, B)
Absorber QVHD Condensate Pump (9G-102 A, B, 9G-202 A, B)
NH3 Absorber Bottoms Pump (96-103 A, B, 9G6-203 A, B)
PHOSAM Rich Solution Pump (9G-104 A, B, 96-204 A, B)
Ammonia Fractionator (96-105 A, B, 9G-205 A, B)

NH3 Fractionator Reflux Pump (967106 A, B,.96-206 A, B)
Phosphoric Acid Addition Pump (9G-007)

Caustic Metering Pump (96-008, 9G-108, 9G-208)
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CENTRIFUGAL PUMP DATA SHEET

PURCHASE ORDER NO
APPLICABLE T0: PROPOSALS O PURCHASE O aS BUILT O REQUISITION NG.
NOTE: O INDICATES INFORMATION TO 8€ COMPLETED BY PURCHASER: INQUIRY NO.

BATE_/O/ 16/ 50

] BY MANUFACTURER REVISION.
A_BAik CRINRIDO . PROJECT SITE KENTUCKT
uneT_PLA NT =9 SERVICE_H235 S7K/PPER TSOT TOMS PUMP
w0, Pumes REroDd_No. moTans nw‘@_‘f_mm G- /22 LA,8 rrovioen sy MT0 8Y
NO. TURBINES REQ'D 0. 2' 7% reovioenay MTD 8Y
PUMP MR SIZE ANO TYPE STAGES SERIAL NO.
deY-  OPERATING CONDITIONS, EACH PUMP ¥ PERFORMANCE
.
UQUID S ST PPER Borromsus. 6PMatPT.NOR_/4 OO paTED PROPOSAL CURVE NO.
DISCH. PRESS. PSIG RPM NPSHR (WATER)
PT.F. NOR MAX. SUCT. PRESS. PSIG MAX. RATED €FF. 8NP RATED
SP.GR. ot PY DIFF. PRESS. PSI MAX. BHP RATED IMP
VAP PRESS. &t PT, PSIA DIFF. HEAD. FT MAX. HEAD RATED IMP
VIS, 0t PT, Sse ——CP____ NPSMAFT MIN. CONTINUOUS GPM
CORR/EROS. CAUSED 8Y WO WP ROTATION (VIEWED FROM CPLG END)
CONSTRUCTION SHOP TESTS
NOZZLES SIZE RATING FACING LOCATION ONON-WAT. PERF. Qwr. rew.
SUCTION KONON-WIT. HYORO Owr. xreso
ONPSH RET'D. Ovr. wess
DISCHARGE
SCchA (OSHOP INSPECTICN

CASE-MOUNT: (J CENTERUNE (D FOOT (JBRACKET (] VERT. (TYPE)
SPUT: O AXIAL (JRAO; TYPEVOLUTE (JSGL (J0BL (JDIFFUSER

ODISMANT. & INSP. AFTER TEST
(OOTHER

PRESS: CIMAX. ALLOW. PSIG *f. [ HYORO TEST SIS
CONNECT: O VENT ([JORAIN [JGAGE
IMPELLER DIA:  CIRATED . Omax are MATERIALS
MOUNT: (JBETWEEN 8RGS (JOVERHUNG (] WEAR RG. OIAM./CLANC. AP\ CASE/TRIM CLASSO__ S+ $: Qa2
BEAMNGS.-TYPE  (JRADIAL Q THRUST 20uSS TMPECLER
wWwee Omego OFO000 CIOILMIST OFUNGER CIPRESSURE O
couruNG: CIMen, O MoDEL
OMVER HALF MTD BY: O PUMP MFR QO ORIVER MFR O PURCHASER
PACKING: (O MFR & TYPE CISIZE/NO. OF RINGS BASEPLATE O
MECH SEAL: 3 MFR & MODEL APY CLASS. CODE VEATICAL PUMPS
O MFRCODE MT OR SUMP DEPTHO)
AUXILIARY PIPING MIN. SUBMERGENCE RE'D.O
Oew.rrsran_____ Ocs: Oss: Otusiks; O Pt COLUMN PIPE O FLANGED DITHARADED
) TOTAL COOLING WATER REQ'D, GPM ; O SIGHT FL REQD UNESHAFT: JOPEN ] ENCLOSED
OPACKING COOLING INJECTION REQ'D: I TOTAL GPM Orss eres:  Csowd OOLINE SHAFT
OSEALAUSHAPEPUAN________ Ocs Oss OTuaing OPee 885, LUSE CIWATER Cloit CIOREASE
& OBTERNAL SEAL FLUSH RUID Ocm arss |FL0AT & n0D gr.& Oss Ome Onom
FLOAT SWATCH
§ o“gmx ;;::m P Ocs Oss Orvane Onre PUMP THRUST. \8 CJuP . DoowM e
3 TURBINE DRIVER
3 MOTOR DRIVER o
S w 49 _ am_le0 X fAME_______VOLTS/PMASE/CYOLES _4R0/[2 /0
2 um BEARINGS LUBE
g T NSUL FULL LOAD AMPS
3 (T TEMP MSE. C______ LOCKED ROTOR AMPS APPROX WY PUMP A BASE
Ows Ovss VERT. THRUST CAP_ {8, SERVICE FACTOR MOTOR TUREINE
AP STANDARD 810 GOVERNS UNLESS OTHEXWISE NOTED.
1M AT ING gAY
X ¥ OPELATING TATA UNAJARILPHSIE Frosn LICENSOS
JOB NO.| DRAWING NO. | Rev.
! AL S apge ~E D v o
I ’/"'/?f ZE‘S.J;:)& f\.jf‘&. ?)QTY RE NSLD N - “ILIZIQ-‘-'L ?—},‘--j" ot /
) [aidcf Tesven Fe & Qf Fin SN e
no. | oate ) SHEET / ofF__!
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CENTRIFUGAL PUMP DATA SHEET

PURCHASE OROER NQ.
APPUCABLE T0: PROPOSALS O PURCHASEQ AsauLT O REQUISITION NO.
NOTE: O INDICATES INFORMATION TQ 8 COMPLETED 8Y PURCHASER: INGUIRY NO.
O3 BY MANUFACTURER Qae_lC/16/ 80 REVISIGN
e < /N7 = EC.T srr! AR AR
wr_DLANT X9 Arcoeese OVOH CoNDENSATE Prmp
N0, PUMPS AETDAD 4 No MoToRS RsGW Y iTEm Gv—“’"' mvnmn MTO 8Y
NO. TURSINES REQ'D @ PROVICED OV, MTD BY
PUNP R SITE AND TYPE STAGES. SERIAL NO.
sl
X  OPERATING CONDITIONS. EACH PUMP X ¥ PERFORMANCE
D AasoxBER OVDH CO::—Q.EN- .S GPM ot PT. NOR 2 7 S~ RATED PROPOSAL CURVE NO.
DISCH. PRESS. PSIG RPM NPSHA (WATER)
PY.F. NOR MAX, SUCT. PRESS. PSIG MAX. RATED £FF BNP RATED.
SP.GR u PY OIFF. PRESS. P8 MAX BMP RATED IMP
VAP PRESS. | FT. P3IA . DIFF. HCAR. T MAX. HEAD RATED IMP
VIS &t PY, Sae . NPSHAFT MIN. CONTINUCUS GPM
CORR/ENGS. CAUSED BY HYO. WP ROTATION (VIEWED FROM CPAG ENO) e
CONSTRUCTION SHOP TESTS
NOZDES SIZE RATING FACING LOCATION KONGN-VAT. PERS, Owrr. rewr.
sucTion . IONON-WAT. HYDRO Qwr. xvemo
ONPSH REQ'T. Owr. s
mScHARGE CQSHOP INSPECTION

CASE-MOUNT: CJCENTERUNE (JFOOT (JBRACKET (] VERT. (TYPE)

SPUT: CJAXIAL CJRAG: TYPEVOWTE (JSGL (JOBL (JODIFFUSER

COISMANT. & INSP. AFTER TEST

PRESS:  (JMAX ALLOW. PSIS. F ONvoROTEST o PSIE CoTHER
CONNECT: CIVBMY CI0Aaie (JGAGE
IMPELLER OA: (CRATED Omax arre MATERIALS -
MOUNT: (IBETWEEN 8KGS (JOVEAWUNG  (J WEAR AG. DIAM /CLANC, AP CASE/ TNIM CLASSO)
SEARNGS.TYPE (JRAOIAL O aust ALl 304 S¢S
wee Qmuneson OR0T CoLmsT CRINGER CPRESSUM O
- COUPUNG: O MR O mana
OmVER KALF MTO 8Y: O rumP Mt O ORIVER MFR O PURCHASER -
PACKING: (] MR & TYPE OSIZE/NG. O RIS, sEmATE: O
MEDH SEAL: CIMAR & MODEL API CLASS. CODE | VERTICAL PUMPS
____CJ:mcm — - AT OR SUMP OEPTHO.
AUXILIARY A1m{MG D MR SUBMERGENCE REX'D.C
OCw. PrE PN, O Oss: OTunNe O pwe m—ColuMm e (O RANGED  CITHASAED
(] TOTAL COOUING WATER AETD. GPM O SIGHT £L AETD UNE SHAFT: I OPEN (3 ENCLOSED
CPACXING COOUNG INJECTION RED:  CITOTAL GPM_____ arse_. ones: CIBOWL— . CUNESAFT
OSEAL RUSH PIPe AN, Sud S Otuleia QM 846, LusE CIWATER O OOREASE
8 Obmemma sem Ausw AUID Ocrm Orss nOATARS OC3 O3z Ommi Ouou
QAUXILIARY SEAL PLAN s NsS OTumNg O rMre RLOAT swiTeH O
§ QAUL SEAL QUENCH ALUID © Qs 0 o PUMP THAUST. L8 CUP Coowe ___
3 MOTOR ORIVER TURSINE ORIVER
H
S w_20 m_x.m_g_ﬁ;m vmrs/mucmu_'ﬁmp.ﬁ&___
2w SEARINGS
g ™ IRR, !uuumm
3 B TEMP MISE, C_.______ LOCKED AOTCA AMPS APPAGI WY PUMPRBASE
Owms QOvss VERY. THRUST CAP_ L8 SERVICE FAGTOR MOTOR... TURBING..
AP STANGARD 810 GOVENNS UNLESS JTHEAWISE NOTED.
SPMATIN & ONLY .
CERLRTING b VA LAELE  PROM  LICEASOR
OB NO.| DRAWING NO. | REV.
) _|Bnfis e ssue D Fog Prass o QTY EIZZIETD R
3 2 DLl ‘
O {1oiz:fec | TSUED F*&Lf’[gﬁ 3 5 i T 2221 -06-6 e |
NO.| DATE SHEET i OF 1L
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CENTRIFUGAL PUMP DATA SHEET

PURCHASE ORDER NO.
APPUCASLE 10: PROPOSALS O PURCHASE O AS BULTO REQUISITION NO.
NOTE: O INDICATES INFORMATION TO BE COMPLETED BY PURCHASER; INQUIRY NO.
(3 BY MANUFACTURER pATE_/O//6/60  apwsion
fR_ BRECKINRKRIDGE . PROTECT ot X csiTuceY
wnr__PLANT 39 SERVIGE N Ha Af coe v¥R DoTToms FPUMP
N — T -io PROVIDED BY MTD 8Y
NO. TURBINES REQ'D ?é: T03 7% movioen ey MYO 8Y
PUMP MFR SIZE AND TYPE STAGES SERIAL NO.
-3 OPERATING CONDITIONS, EACH PUMP 3 3 PERFORMANGE -
uauIo SOK SR US. GPMatPT,NOR 420 O RATED PROPOSAL CURVE NO.
BOoTYTOMS
DISCH. PRESS., PSIG RPM NPSHR (WATER)
PT.F.NOR MAX. SUCT. PRESS.. PSIG MAX. RATED EFF._ BHP RATED
SP.GR &t PY DIFF. PRESS.. PSI MAX. BHP RATED IMP
VAP, PRESS. m T, PSIA DIFF. HEAD. FT MAX. HEAD RATED IMP
VIS t PT, Ssu — Gl NPSHAFT MIN. CONTINUOUS GPM
COMR/EROS. CAUSED BY HYD NP __ ROTATION (VIEWED FROM CPAG END)
CONSTRUCTION SHOP TESTS
- AN
NOZZLES SIz€ RATING FACING LOCATION (ONON-WAT. PERF. Owr. rews.
SUCTION (ONON-WIT. KYDRO QOwt. Wvoso
(ONPSH REQ'D. Owrt. W
DISCHARGE (OSHOP INSPECTION
CASE-MOUNT: (J CENTERLINE CJFOOT CJBRACKET O3 VEAT. (TYPE)
(OUISMANT. & INSP. AFTER TEST
SPUT: CJAXIAL CJRAD; TYPEVOLUTE (JSEL [JOBL (CIDIFFUSER ot
PRESS:  OMAX. ALLOW PSIG °F; O HYORO TEST peig
CONNECT: CIVENY (JORMN CIGAGE
IMPELLEA OIA:  CJRATED . OMa arnre MATERIALS
MOUNT: (JBETWEEN BRGS (JOVERHUNG (] WEAR RG. OIAM./CLANC. AMCASE/TRIMCLASSO
. SEAMNGS-TYPE  CJRAOIAL O THAUST ALl D204 S5
wse Omwson CAO00 COLMST (IFUNGER DIPRESSURE O
couruNG:. MM O MoDEL_
OMVER HALF MTO BY: O PuMP MFR - O ORIVER MFR O PURCHASER
PACKING: [ MFR & TYPE CISIZE/NQ. OF RINGS BASEPUATE O
MECH SEAL (O MFR & MODRL AP1 CLASS. CODE VERTICAL PUMPS
DO wmFrcaot AT OR SUMP OEPTHO
AUXILIARY PIPING MiN. SUBMERGENCE REC'D.O)
Ocw.rrepan______ Ocu: O8S: OTuaNg: O Pire COLUMN PiPE: O RANGED  CJTHREADED
(] TOTAL COOLING WATER REQD, GPM O SIGHT FL REQD UNE SHAFT: CIOPEN O ENCLOSED
(OPACKING COOLING INJECTION REQ'D: (I TOTAL GPM. Orus sras:  Osawd DOUNE SHAFT
OStALAUSHAPEPUN_____Ocs O3S OTusiNG Omre [sn5. Luse CIWATER DI0IL CIOREASE
8 ODITERNAL SEAL RLUSH RLUID Qs Orus_____[Fl0ATARID Ocs O3 Osaz Owome
£ OADILARY SEAL PLAN Oces Oss OTusiNG OPPe RLOAT SWITCH Q
% OAUX SEAL QUENCH FLUID PUMP THRUST. L8 JUP Coowe
g TURBINE DRIVER
3 MOTOR DRIVER L ,
€ wi2S am 1900 4 rrame____ vours/pHAsE/Creles_4la0fo /O
2 wm BEARINGS Luse
g Twe iNSuL FULL LOAD AMPS
e TEMPRISE.C___ LOCXED ROTOR AMPS APPROX WT.PUMPRBASE___
3 Ows Ovss VERT. THRUST CAP.. LB SERVICE FACTOR MOTOR TURSINE
AP STAKGARD 810 GOVERNS UNLESS OTHERWISE NOTED.
H sy alty a3y Y :
¥ % OPERPATING DT  WMNANA( LA LE FROM LICCAIOR
JOB NO.| DRAWING NO. | ReV. ;
) 12/1-':_/2 £1SSuED Fod FiASE O, QIYREULED I :’f’ udai 4222]9-056-03 | |
p) lolade | TesvED PO\CM 2« R&{ “p
NO.| DATE sHeeT L of__{




1Y

A‘VCr‘ 204 A;é

Jﬂpﬁ”/??f. ITEM NG. 967’/00 A, il
CENTRIFUGAL PUMP DATA SHEET PURCHASE OROER NO.
APPUCABLE T0: PRPOSALS O PURCHASEQ AS8UlLT O REQUISITION NO.
NOTE O INOICATES INFORMATION TO 8E COMPLETED 8Y PUACHASER: INGUIRY NO.
(] BY MANUFACTURER OATE_ZCZr20e0 REVISION
) 5'&5 5;&3“2@5: S PROATECT SITE R e Tl
UIY_LA Wﬁf*e cars Rics SoruTion: Pums
N, PUMPS 8 NQ. MTORS umemW PROVIOED 8Y MTD AY
mmmm PAGVICED BY. MTO BY
PUNP MFR SIZE AND TYPE STAGES SERIAL NQ.
2 OPERATING CONDITIONS, EACH PUMP Y% o PERFORMANCE
uQWD. PHOAM Ricm Sotyrian S 6PM m T, Mo _L/ OO _ saten PROPOSAL CURVE NO.
DISCHL PRESS. PSIG firM KPSHR (WATER)
PT.F. NOR MAX SUCT. PRESS. PSIG MAX. RATED £FF BHP RATED
SP.GR mPT OIFF. PRESS. P21 MAX. BHP RATED IMP
VAP, PRESS. & PT. PSIA DIFF. HEAQ, FT MAX. HEAQ RATED IMP
VIS, 2 PT, Sae_ o NPSHA_FT MIN. CONTINGOUS GPM
CORR/EROS CAUSED BY HYOL WP ROTATION (VIEWED FROM CPLG ENO)
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Plant 10—Sulfur Plant




PLANT 10 SULFUR PLANT

1.0 INTRODUCTION

Sulfur contaminants are scrubbed from various gas streams that utilize
sour water stripping, amine treating, Selexol and Wellman-Lord pro-
cesses. Sulfur dioxide and hydrogen su]fﬁde—bearing streams from these
processes become the feed to the sulfur recovery plant. These feed

streams include:

. Acid gas from the Gas Plant " (Plant 7)

° Ammonia free acid gas from Sour Water Treating
(Plant 9) .

) Acid gas from Gasification and Purification
(Plant 12)

0 Sulfur dioxide from Stack Gas Scrubbing (Plant 35)

Approximately 95% of the sulfur in the feed streams is recovered as a
saleable liquid product. The Sulfur Plant tail gas is incinerated in the °
boilers of Steam Generation and Boiler Feedwater Treating (Plant 31) and
processed in Stack Gas Scrubbing (Plant 35) along with boiler fuel com-
bustion products. Approximately 90% of the contained sulfur in the tail
gas is recovered in Plant 35 and recycled to Plant 10. This recycling
will increase the effective recovery of sulfur from Plant 10 acid gas

feeds to approximately 99%.

Classic "Claus" reaction data serve as the principal basis for the plant
design. In the Claus reaction, hydrogen sulfide (HZS) and sulfur
dioxide (502) react in 2:1 molar ratio to form elemental suifur and
water vapor. The 502 in the feed to Plant 10 is insufficient to meet
the 2:1 H,S to S0, overall reaction requirement and 12% of the H,S

in the feed must be oxidized to SO2 and water vapor to provide addi-
tional SO2 needed to meet reaction requirements. Oxidation takes place
in special furnaces equipped with supplemental fuel gas and waste heat
boilers.
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A split-flow configuration is used in which a portion of the feed to the
Sulfur Plant (Plant 10) is routed around the combustion zone and later
combined with the combustion prdducts. Feed and air which are sent to
the combustion zone are preheated to minimize the amount of bypassed
feed. This helps to achieve the desired flame temperature and also
increases sulfur recovery.

Since part of the plant feed bypasses the combustion zone, the products
of combustion need not have a 2:1 HZS to SO2 molar ratio. However,
considerable uncatalyzed conversion of HZS and 502 to sulfur does

occur in the furnace and downstream exchangers. Approximately 30% of the
total sulfur produced in the plant is formed in this manner. This sulfur
is condensed and separated from the process gas stream upstream from the
catalytic reactors.

Three successive catalytic reaction stages are provided for further con-
version of the remaining HZS and SO2 to elemental sulfur. To provide
high operating flexibility and ease of operation, steam reheaters are
used to heat the feed to each catalytic converter bed. Su]fyr condensers
are provided downstream of each reaction stage for condensation and
rcmoval of sulfur product.

The tail gas from the final reactor and condenser, containing about 5% of
the sulfur in the plant feed, is sent to Steam Generation and Boiler
Feedwater Treating (Plant 31) for incineration in the steam boilers and
further processing in Stack Gas Scrubbing (Plant 35).
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PLANT 10 SULFUR PLANT

2.0 PROCESS DESIGN

2.1 Design Basis

2.1.1 Plant Capacity (contained sulfur in the feed) LT/D

Number of trains

) Design 3
(] Operating 2
Design capacity per train 332
Total plant capacity
° Design (3 trains) 996
) Operating (2 trains) 664
2.1.2 Feed Compositions
Acid Gas Acid Gas Acid Gas SO,
from . from from from Total
Stream . Plant 7 Plant 9 Plant 12 Plant 35 Feed
Component mo1/hr mol/hr mol1/hr mol/hr mol/hr
H20 (vapor) 12.08 184.20 263.05 39.35 498.68
CO2 28.74 121.75 1,475.95 -- 1,626.44
H,S 266.13 901.71 332.16 -- 1,500.00
co -- -- 50.66 -- 50.66
Cos -- -~ 2.75 -- 2.75
H2 1.82 -- 16.44 -- 18.26
C1+ 5.02 -- 0.13 -- 5.15
No+Ar 0.21 -- 0.23 -- 0.44
NH3 -- 0.73 -- -- 0.73
HCN -- 0.12 -- -- 0.12
S0, -- -- -- 430.00 430.00
Phenolics -- 3.53 -- -- 3.53
Other organics -- 8.29 -- 8.29
Totals 314.00 1,220.33 2,141.37 469.35 4,145.05
Total sulfur
content, LT/D 91 310 115 148 664
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2.1.3 Product Compositions

Stream mol/hr
Component Tail Gas Liquid Sulfur
HZO : 2,106.41 -
HZS : : 31.13 --
’ 502 15.63 -—-
Sg (vapor) 0.48 | --
58 (vapor) ]739 --
Cos - : 3.78
cs, 0.7 --
o 133.94 -
o, o 1,630.85 --
N2 + Ar 1,393.98 -
H2 59.48 -
C] 0.11 --
S (as S-| liquid) 2.51. 1,864.36
Total 5,380.40 1,864.36

Total sulfur :
content, LT/D _ . 24 640

2.1.4 Typical Sulfur Industry Specifications

e Sulfur: 99.5% minimum
e Carbon: 0.2% maximum
¢ Ash: 50 ppm maximgg
® Arsenic, Selenium, Tellurium: commercially free
° HZS: 50 ppm maximum
e SOZ: 50 ppm maximum
e Color: Bright yellow

2.1.5 Yields

 Minimum sulfur recovery is 95% before credit for tail gas processing.
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2.2 Process Description

Refer to Drawing 10-D-B-1 for the following process description.

To ensure high operating reliability three separate processing trains
have been provided. Each train is designed to handle 50% of the total
feed to the plant. In normal operation it is anticipated that all three
trains will be in simultaneous operation at roughly 67% of each train's
capacity. Since the flow scheme and design operating conditions are the
same for each train, only a single train will be discussed.

Acid gas feeds from Plants 7, 9, 12 and 35 enter the Sulfur Plant

(Plant 10) through the separate Knockout Drums (10C-001, 10C-002, 10C-003
and 10C-004). These drums protect downstream processing equipment, such
as reaction furnace refractory, from slugs of liquid which may be in the
feeds. Any liquids collected in the drums are returned to the upstream
plants from which they originated by the Knockout Drum-Pumps (106-002,
106-003, 10G-004 and 10G-005).

The effluent gas from each knockout dfum is equally divided and sent to
the three trains. Effluent gas flow to two of the trains is on flow
control. The flow to the third train is on pressure control to adjust
for fluctuations in the feed. The acid gas feed streams are combined and

preheated to approximately 4600F by the Feed Preheater (10E-105)
utilizing 600 psig steam.

A portion of the Selexol acid gas from 10C-003 is not sent to the feed
preheater but is combined under flow control with the SO2 acid gas from
10C-004. This combined stream is the split-flow stream which bypasses
the Reaction Furnace (10F-101) and the Waste Heat Boiler (10F-102).



The acid gas from the feed preheater is substoichiometrically combusted
by means of the Acid Gas Burner (10F-103). The air requirement for this
combustion is a function of the rates and compositions of the four acid
gas feeds to the processing train. Flow signals from each of the feed
streams are individually biased by laboratory stream composition data.
The biased signals are combined in an electronic summing device which
outputs the proper signal to the combustion air flow contro]\va]ve. Air
from the Claus Air Blower (10K-101) is preheated, by exchanée with

600 psig steam, to approximately 460°F in the Air Preheater (10E=106).
Heated air from the air preheater is introduced under flow control into
the acid gas burner.

The acid gas burner fires directly into the refractory lined Reaction
Furnace (10F-101). Combustion temperature is approximately 2000°F.

About 30% of the total sulfur produced in the plant is formed by reaction
of combustion gases in the reaction furnace. Eff]ugnt from the reaction
furnace is cooled to 650°F in the Waste Heat Boiler (10F-102). Steam at
600 psig is generated on the shellside of the waste heat boiler.

The previously described split-fiow acid gas stream is combined with the
effluent from the waste heat boiler. The combined gases are cooled to
375°F in the first tube pass of Condenser 1 (10E-104). Steam at 50 psig
is génerated on the shellside of condenser 1. Most of the sulfur formed
in the reaction furnace is condensed as the gas is cooled. Liquid sulfur
and condenser exit gas are separated in the first pass exit chamber of
the condenser. The sulfur is drained to Seal Pot 1 (10D-101) through a
steam jacketed drain leg. This drain leg is submerged to a depth of
17-1/2 feet in the seal pot. The seal pot maintains a liquid sulfur seal
to prevent process gases from escaping through the sulfur drain leg.
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The cooled gas from condenser 1 first pass flows to the tubeside of
Reheat Exchanger 1 (10E-101) where it is heated to 400°F by exchange with
600 psig steam on temperature control.

Heated gas from the reheat exchanger 1 enters the top of Converter 1
(10C-101) and passes downflow through a fixed bed of alumina catalyst.
HZS and 502 react in the catalyst bed and form approximately 52% of

the total sulfur produced in the plant. Due to the exothermic nature of
the reaction the converter outlet temperature reaches approximately 654°F.

Converter 1 effluent is cooled to 375°F in the second tube pass of
Condenser 1 (10E-104). Condensed liquid sulfur is separated and then
drained to Seal Pot 2 (10D-102) in a manner similar to that described
previously for sulfur from the first pass of condenser 1. Separated gas
from the second pass flows to the tubeside of Reheat Exchanger 2
(10E-102) where it is heated to 420°F by exchange with 600 psig steam on
temperature control. .

Heated gas from reheat exchanger 2 enters the top of Converter 2
(10C-102) and passes downflow through a fixed bed of alumina catalyst.
Since the HZS and SO2 concentrations in the inlet gas are less than
those in the gas to converter 1, less reaction takes place and the exit
gas temperature rises to only about 490°F.

Effluent from converter 2 is cooled to 375°F in the first tube pass of
Condenser 2 (10E-107). Steam at 50 psig is generated on the shellside of
condenser 2. Condensed liquid sulfur is separated and drained to Seal
Pot 3 (10D-103) in the same manner as described for sulfur from con-
denser 1. Effluent gas from the first pass of condenser 2 flows to the
tubeside of Reheat Exchanger 3 (10E-103) where it is heated to 420°F by
exchange with 600 psig steam on temperature control.
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Heated gas from reheat exchanger 3 enters the top of Converter 3
(10C-103) and flows down through a fixed bed of alumina catalyst. The
H S and S0, content of the gas to converter 3 is lower than that for
either of the other two converters. This results in converter 3 having
the lowest amount of reaction of the three converters. Temperature
increase across converter 3 is only 12°F.

Converter 3 exit gas is cooled to 320°F in the second tube pass of
Condenser 2 (10E-107){ Condensed 1iquid sulfur is separated and drained
to Seal Pot 4 (10D-104). Effluent gas from the second pass is sent to
the tubeside of the Tail Gas Superheater (10E-108) where it is heated to
375°F by exchange with 600 psig steam on temperature control. The tail
gas is heated to prevent the condensation of sulfur in the transfer line.
between Plant 10 and Steam Generation and Boiler Feedwater Treating
(Plant 31) where it is incinerated in the steam boilers.

An online analyzer-controller determines the HZS to 502 mole ratio.in
.the heated tail gas. If the HZS to SO2 rgtio is not 2:1, an adjust-
ment control signal is sent to the combustion air control valve which.
trims the atr flow to the A¢id Las Burner (IUF-103) thus readjusting the
combustion of HZS' Approximately 10% of the total combustion air flows
through the trim control valve. '

Liquid sulfur from the four sulfur Seal Pots (10D-101, 102, 103 and 104)
flows by gravity to the Sulfur Pit (10D-001) where it is combined with
sulfur from the other two processing trains. The Sulfur Pump (10G-001)
transfers the product Tiquid sulfur to tank storage in Tankage (Plant 20).



2.3 Catalysts, Packings and Chemicals

Consumption
Rate or

Catalysts Initial Inventory (Estimated
Tife) - —

Activated Alumina, 504,150 1b
(3 years)

Kaiser 5-201,

3 x 8 Mesh

Packing

Norton Denstone 57, 435,504 1b
(3 years)
3/8 x 1/2 inch

Chemicals (for startups only)

Sulfur 75,000 1b : -
Caustic Soda : 1,100 1b
(a;-100%)
Soda Ash 1,100 1b
'(as-EOO%)
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2.4 Utility Balance

Electricity, kW

Condition Consumed

Operating 10

Steam, M 1b/hr

Imported 7
Level ) Consumed Generated (Exgbr‘ted)_~
600 psig | 50,940 58,120  (7,180)
50 psig ' 5,000 73,980 (68,980)
Water, GPM |
Boiler Feedwater Consumed: 227
Condensate Returned:
(From steam tracing) 20,940 1b/hr
o
Fuel, MM Btu/hr:

Total Fired Duty 7.35 (Startup only, per furnace)

*Values ahnve are for three-train Sulfur Plant operation at design
production rates.
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THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE Z2ERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION

$0C-203 NO. 3 CONVERTER 000000
10C-303 NO. 3 CONVERTER 000000
10C-004 RECYCLE ACID GAS K.O. 000000

DRUM '
10D-001 SULFUR PIT 000000
10D- 101 NO. 1t SEAL pPOT 000000
. -~

100-201% NO. t SEAL POT 000000
10D0-301 NO. t SEAL POT 000000
100- 102 NO. 2 SEAL POT 000000
100-202 NQ. 2 SEAL POT . 000000
100-302 NO. 2 SEAL POT 000000

10D-103 NO. 3 SEAL pOT . 000000



THE BRECKiNRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER .

" PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION
10 SULFUR PLANT ‘ A ' : ' 000000
10C-001 ‘ DEA Ac;D GAS K.0. DRUM ‘ | o 000000
10C- 101 ND. 1 ;ouvsarza ' 000000
10Cc-201 ND. 1 ;ouvsgrsn ' , ) ' oboqoo
10C-301 oL ;ouvznrsa ‘ ' 000000
10€-002 S AC;D GAS K.0. DRUM : 000000
10C- 102 NO. 2 ;ouvearsq 000000
10C-202 » ND. 2 ;DNVERTER _ 000000
10C-302 ND. 2 ;ONVERTER ) 000000
10C-003 SELexo; ACID GAS K.O. ‘ 000000
DRUM

10c-103 & - NO. 3 CONVERVER ) 000000



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

10D-203

100-303

100-104

100-204

10D-304

10E~ 101

10E-201

10€E-301

10E-102

10E -202

10E -302

ITEM DESCRIPTION

NO.

NO.

NO.

NO.

NO.

NO.

NO.

NO.

3 SEAL POV

SEAL POT

SEAL POT

SEAL POT

SEAL POT

REHEAT EXCHANGER

REHEAT EXCHANGER

REHEAT EXCHANGER

REHEAT EXCHANGER

REHEAT EXCHANGER

REHEAT EXCHANGER

THE BRECKINRIDGE PROJECT

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

000000

000000

000000



THE BRECKINRIDGE PROJECT

MAJOR EQUIPMENT LIST SORTED BY SEQJENCE NUMBER

ITEM NUMBER

10€-103

10E-203

{0E-303

Y0E - 104

10E-204

10E-304

10E- 105

10E-205

10E-305

10E- 106

10E-206

NO.

NO.

NO.

NO.

NO.

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM DESCRIPTION

REHEAT EXCHANGER

REHEAT EXCHANGER

REHEAT EXCHANGER

.

CONDENSER

CONBENSER

CONDENSER

FEED PREHEATER

FEED PREHEATER

FEED PREHEATER

AIR PREHEATER

AIR PREHEATER

000000

000000

000000

000000



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

10E-306

10E- 107

10E-207

10E-307

10E-108 .

10E-208

10E-308

10F - 101

10F -201

10F -301

10F - 102

ITEM DESCRIPTION

AIR PREHEATER

NO. 2 CONDENSER

NO. 2 CONDENSER’

NO. 2 CONDENSER

TAIL GAS SUPERHEATER

TAIL GAS SUPERHEATER

TAIL GAS SUPERHEATER

REACTION FURNACE

REACTION FURNACE

REACTION FURNACE

WASTE HEAT BOJLER

THE BRECKINRIDGE PROJECT

PHASE ZEROD
MAJOR EQUIPMENT LIST-14222

000000

000000

000000

000000



THE BRECKINRIDGE PROJECT

MAJOR EQUIPMENT LIST SORTED BY SEQUINCE NUMBER

ITEM NUMBER

10F -202

$OF -302

10F - 103

10F -203

10F -303

10G-001A

10G-0018B

10G-002

10G-003

10G-004

10G-008

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM DESCRIPTION

WASTE HEA™ BOILER

WASTE HEAT BOILER *

ACID GAS EURNER

ACID. GAS BURNER

ACID GAS BURNER

SULFUR PUMP

SULFUR PUMP

DEA K.O0.: PUMP

SWS K.D. PUMP

SELEXOL K.D. PUMP

RECVCLE K.D. PUMP

000000

000000

000000
000000

000000

000000
000000

000000



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

10G-006

10K-001

10K~ 101

10K -201

10K-301

ITEM DESCRIPTION

K.0. PUMP (COMMON SPARE)

ATR BLOWER SPARE

AIR BLOWER

AIR BLOWER

AIR BLOWER

THE BRECKINRIDGE PROJECT

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

0C0000

NA

000000

000000

000000

000000



Data Sheets -
and Sketches.




4.1 Data Sheets for Columns and Pressure Vessels

10-DS-C-01: DEA'Acid Gas K.0. Drum (10C-001)
10-0S-C-02: SWS Acid Gas K.0. Drum (10C-002)
jO-DS-C-O3: SELEXOL Acid Gas K.0. Drum (10C-003)
10-DS-C-04: Recycle Acid Gas K.0. Drum (10C-008)
10-DS-C-05: No. 1 ConQérter (10c-101, ]OC-ZO],.]OC-301)
10-DS-C-06: No. 2 Converter (10C-102, 10C-202, 10C-302)
10-DS-C-07: No. 3 Converter (10C-103, 10C-203, 10C-303)

4-1



FORM 876, 4/79

T CODE JA.SM.E.SECT VI DIV] ‘8o
SPEC. 4222 -t
open. | PRESS. [ 1)1 _ep3ia
COND. | TEMP. 100 °F
DES. PRESS. 50 psia
COND. [ TEMP. .| 300°F
20" Diax 4'THK MeEsH | [SHELL&HOS 4 9/7- 516-70
2 KIRT -
" @ PAD. YORK TYPE 431 |2 :onsms :‘ ?agn
3/8 MIN THk 281 OR EQUAL.SECTIONAU Z oo ~-10C B
ELLIP: HEAD. TYP | TYPE PAD ANDTOP & 18
TOP & BTM. ; BTM GRIDS, ALL TO SE{ < CTU
e [ SUITABLY SUPPORTED| ™ |BOLTS
5 TO BE REMOVABLE] [INTERNAL 30 4 35 MEH
_— THRU MANWAY. 1cA A
m WHT | NO
- — TX-RAY] SPOT | JOINT EFF, |©57)
; ) 1?5 | g uT [ [mMTJ[PT [Jeve OF.
- L <7 & | HARDNESS MAX. BHN
38" | m & WELD SAMPLING
8 2-0"1D ! g CODE | POSITION HORIZ
i "‘] " HYDRO | PRESS@TOP 75  PSIG
e 22wipex 2 MK | NO.[SIZE |[RATING] _ SERVICE
] HK ANTI-CLIME L 11 [&" 1S OMET casl
‘I"'! -RING. i 2 T = sl
®_— T T t ) 0} _1 : ) l Q“I 300 —_LIQui
Lo d A = 1zl [t 120"]150 FIMANWAY
WITH DISTRIBUTOR L.5.H = H |3 oy AViT]
PER C-506. 0 3|3 < .
L.AH. _ = o |a
Hol.L. _ 9 = N
| lE
O = ¥ 0
' N
LADDER & PTFM CLIPS | REQD.| [NO
Loboke — PIPE SUPPORT CLIPS REQD.| |NO
—le Al _\9 INSUL_ SUPPORT CLIPS | REQD.| |NO
&_ 17 INSUL. THICKNESS IN.
N T ] [FamTing ]
S~~~ VESSEL CAPACITY i CU. FT.
) = VESSEL | EMPTY - 3.3 KIPS
__H . | 3" Ol | weignr [Test 1 KIPS
= - ~ .
WITH VORTE X —t Al
[BREAKER PER |
C-548 !
*.—
NOTE : THIS VESSEL CAN BE
REF.
,%UVPPORTED oN (3) A\'GILE LEGS. DWGS.
Q_111’13/80 ISSIED FOR PHASE ZEPO NN IRwN| S uBl_ [ wnn_
NO. | DATE REVISION DESIGN| OWN. | CHK. | aPPR. | arR.
J08NO. 477272
THE BRECKINRIDGE FROIEZLT DRAWING NO. ——
DEA ACID GAS kK.©. BDRUNM.
oCc- ool 10-DS-C-0OI (o




FORM 876, 4/79

CO0E AsM.E 3 !
@ SPEC. 14222 - C!
" P PS1G
3/ "My Thee |8 FR Ty
‘231 ELLIP HEAD - ' ]
'T‘; T DES. PRESS. 50 pPoIG
PTYP TOP X2 BTM {cono. [Temp. | 202 °F
———— SHELL& HOS | SRA-SI6~ 70
w { SKIRT A -3
== =| FORGING A-181
’ | PIPING A -106 5
+ = | STRUCTURAL
o . ' 2(8oLTs
32 WIBE % /2 —
THE ANT‘ | C.A, 3/! Q"
CLIMB RING. | e o et o= o | [PwHT [ NQ
. X-RAY | ©POT ]| JOINT EFF, |85 7}
AT [ [ MT I PT [Jcve  OF.
=~ : i | HARDNESS MAX. BHN :
R R &1 WELD SAMPLING
| T < 21 cooe POSITION HCRVZ
| = -
L |9 HYDRO [PRESS@TOP 7 5  PSIG
) WITH DISTRIBU - ! - LS H. MK NO.|SIZE{RATING SERVICE
TOR P22 | ;o ‘ 3/9" {1 4 SS¥yer casl
C-506. L B5-6 . 1.n. il /8 wl2 147] 77 louTLe] g4
; o (2] | (2300 oureT L
| o 2M 1 2015 oMmanway |
] La . -« -
p |kl 5 T CNRR S
@_ = - penX
1 Q- b4
RS I
D A ot.e. ]
PO s
G
K ‘ j LADOER & PTFM CLIPS | REQD.[ [NO
~ "f‘l"‘ _ “PIPE SUPPORT CLIPS REQD.| [NO
—~ - INSUL. SUPPORT CLIPS | REQD. [ | NO
' - INSUL. THICKNESS 2 IN.
. — e 0 PAINTING | .
3 - | | V4 1| [VESSEL capacITY CU. FT.
— et ()| | vEsSEL | EMPTY 6.7 KIPS
gg_'g;’gg‘;"* WEIGHT [TEST KPS
PER C-S48. ' ‘
I -
I
NOTE DPRuM 15 EXTERMAIlY sTEAM TRACED,
NTERNAL SoliD FORMATION 15 PREVENTED =
AEF.
BY ~SulaTign. OWGS.
0 _11/13/80 TSSUED FOR PHASE ~7nC NN [own] s« i8¢ wen
NO. | DATE AEVISION DESIGN| OWN. | CHK. | aisR. | APPR.
JOBNO. | A2272
» THE _BRECKINRIDGE PROJIECST [paamnse NO. REV.
H SWS ACID GAS £.0. TWFEUM.
et ioCc - OO2 10-DS-C-0Z| ©




FORM 878, 4/79

! CODE _|a.Sud.E. '
/ \ SPEC. 14222 ~¢ct
5-G Dia x 4" THe MESH OPER PRESS., 1t pSIG
FAD- YORK TYPE 43| :?) COND. | TEMP 250 °F
OR EQUAL. SECTIONAL '~ /6 MIN THIC . - =
; HI< DES. PRESS. | S0 Ps\G
TYPE PAD,AND TOR AND 2o Bl AP -
L < f2:4 ELLIP HEAD | conp. [ TEWP. 300 ‘F
BTM, GRIDS ALLTO BE TYP: TOP AND.
SUITABLY SUPPOETED ' L BT, SHELL&HOS | SA- G616 -70
& TO BE REMOVAR L ! | SKIAT A-30
THRL MANWAY. < | FORGING A-181
) g ZPIPING A-10G B
& . 2 = [STRUCTURAL
RN Z5oLTs
3 x§ - _ INTERNAL [304 55 MESH
= wo :\9 A C.A. 34"
&KS\ 0- , , PWHT | NO
[ 3% -1 X-RAY] SPOT | JOINT EFF. [BS/
D& ™ Eor [ (Mt []PT [ [ove oF.
I <3 & [ HARDNESS MAX. BHN
ey - & | WELD SAMPLING
z C[cooe [ posimioN WORTZ
g HYDRO | PRESS@TOP 75  PSIG
MK | NO.|SIZE|RATING] _ SERVICE
I. L |1 2o \SOPIMLET aas
J W21 120" 29 oprier
A (82T (2" [300H » Ligutd
oS 5o 7
/7N i | 120t MAA MW
Je iz w/covlez & pAwIT]
1 |
- (7]
~'lis
O =
' LADDER & PTFM CLIPS | REQD.] |NO
- | PIPE SUPPORT CLIPS REQD.| | NO
| ["INSUL SUPPORT cLIPS | REQD.| |NO
INSUL. THICKNESS 12, N
PAINTING |
VESSEL CAPACITY CU. FT.
) = VESSEL | EMPTY 1 1.2 xIps
" WEIGHT | TEST XIPS
@‘H W 5/1a G
e ~
x & 3
dl
w
- o
o o
94
q S
Zda F
c REF.
XS 1 DWGS.
0 11/13/80 ISSIED FOR PHASE 77RO NN RPwWN|s« [UBL  nrH
NO. | DATE REVISION DESIGN| OWN. | CHK. [ areR. | APPR.

JOBNO. | 422D |

THE BRRECKINEIDGE PROJECT [Drawwe

NO. REV.

SELEXKOL ACI® GAS K.O. RBRUM
oCc- OO

10-03S-L-0O3! 0




FORM 876, 4/78

' CODE {a.sm. 5, SeCTvil DIV B
SPEC. 14222 =CH
OPER. PRESS. EERE]
coNo. [ TEMP. . [ 120 °F
DES. PRESS. | 5S¢ fsia
COND. [ TEMP. 200 °F
SHELL & HOS [SAR=S]k=70 (¢CLAD
1t 0 SKIRT AN-36
- 1A X4 THI 2
" 5\2&3 PAD. x:az =[FORGING A-181
S/16 MIN THi 231 TYPE 43| OR EQUAL] S| PIPING A-106 B
ELIIP HEADR.TYP SECTIONAL TYPE PAL 2| STRUCTURAL
TOP AND STM. —t— AND TOP 8 BTM 38oLTs
(INCL /8" CLADDING) g:ﬁxg;Ts asﬁ.pp [(WTERNA L | CARP. ALLOY 20 MESH]
T Bé- iyt 7Y P CLAD VR" CARPENTER 20
_\L\ TRRU MANWAY. | WHT | NO
- TXAAY] 2PoT | JOINTLIT. | B85/
bt ‘ ITUT [ [MT[]PT [Jove OF.
<7 & | HARDNESS MAX. BHN
) — "t A WELD SAMPLING
e INCL. &lcope [ posimoN HORIZ
Y8" CARPENTER , HYORO | PRESS@TOP 7 5  PSIG
ALLOY 20 CLAD I — 2Y%2'wime x V4 MK | NO. [SIZEJRATING] _ SERVICE
il
‘_- : K ANTI-CLIMB L8 DPOTNLET GAs)
i1 RING .(CARP. 20) - L] 29 is |
S R S/ N W i ECT L, B
- : .q . 20" 'O OFmaANWAY
WITH DISTRIBUTOR LS. H.. -1 ~!| |= w/eay
PR C-SOl'a. ) . 'O -" 3 - |
LA - e
! - - -
H.i.L. 9 Q E
= - ) =
O g 9
| R
] | [ LADDER & PTFM CLIPS_| REQD.| [NO
Leebele - PIPE SUPPORT CLIPS REQD.| [NO
jbAd. ’\9 INSUL. SUPPORT CLIPS | REQD.| | NO
i - 1. __Ts - Y [OnsucThicxness IN.
. / A [_PAINTING |
~~.Cg—-- VESSEL CAPACITY CU. FT.
L’_ | = VESSEL | EMPTY 3-4 KPS
@__H 3 —-—— | " 0 WEIGHT [TEST KIPS
3/16 3
WiTH YORTEX
BREAKER |
PER C-548. :
—————————____ N r
|
REF.
| OWGS.
0_11/13/9Q  =SZTTD TOR PHAST 7RO NN N[ == (UGl  Hwew
NO. | DATE ~ REVISION DESIGN| DWN. [ CHK. j-apPR. | APPSR,
JOBNG. (427D
THE 52’&514)%?2136& PRoJECT. ORAWING NO. AEV.
RECYCLE ACIR GAS K.O. DRLUM.
Se=Ea ons T4,




' CODE | ASME &=~ v Dwy
SPEC. |  \ALZL -
OPER. PRESS. 12 FS o
COND. | TEMP. 705 <F
DES. PRESS. 50 P2\ G
COND. [ TEMP. 5o O F

SHELL&HOS [SR-Rj- D

) SKIRT Sk- 254
«<| FORGING <. iD5
| PIPING Si-:nL B
= STRUCTURAL
Z30LTS
C.A. VA

PWHT | Nown =
X-RAY [Spo T | JOINTEFF. [, 85

FORM B75, 4/719

5 ut [ ImTffeT | Jcve Of,
Q HARDNESS MAX. BHN
& | WELD SAMPLING
: o : [cooE | POSITION HQR12 onrA L
33: Q" TANTOTAN “luvyoRo [PRESS@TOP — & PSIG
MK | NO.[S1ZE[RATING]  SERVICE
R @
§ T - 166"
N S b4
S3. s L g
- |“ = — NOTE‘ - —— ) =z
R o T \ <
N\ I [ 2
. =N ] o
< NOTE) : g
& 12 | n . '
IL — A N R0 | SN2 |1 [ [150% comer Gog
! Y g NI 1 (30" 150" iver G as
1 N ~—NOTEL, . ] =
' Y i) : | 14 [247) |50 |menviAY
v LADDER & PTFM CLIPS | REQD.| [NO
‘ / Q‘{ — - G\ PIPE SUPPORT CLIPS | REQD.| |NO
2 SACOLES ™ —— INSUL. SUPPORT cLIPS | REQD.| [NO
ST INSUL. THICKNESS 3 IN.
@ ' PAINTING |
VESSEL CAPACITY 418) CU.FT.
VESSEL | EMPTY 47 KIPS
NoTe: 1 worronw pemsroms rriiers Fo @ xfrromes e L TEST KIPS
Oeysrry= 88 L8/CF
TOR 3" THICK DISTRIBUTORLAYER= /8165 LES
BOr70M G THIC & SDFPCLT 1aviR~ 32089 Les
JOTRL IVERTS 2 54254 LES,
2, KA/SFR 5-20! CATALYST
.?— dé MESH, DENSITY = 48 LE/CF, WEIGHT:GIRIZ
3..SUPPORT GRATING COVERED: WITH 5 MESH, 310
Eiﬂiiﬁ:;’fﬁ'o DESIGN LF, 2,0 pPsr REF.
/% =
: INLET PEFreaTO R 400 X 42 29 OWGS. -

0 ,11/13/80 ISSUZD FOR DEASE ZEDD 2k \YMT u e o
NO. | DATE REVISION DESIGN]| DWN. | CHK. | APPR. | APPR.
T JOBNO. /4222
/'/E BRECK/NR /DGE PROJE CT ) DRAWING NO. REV. |

NO.I CONVERTER IO C—/O//zo;/3on /0-DS-C-0S5 | |




FOAM 876, 4/79

_ AR -
$% L
NQ . 270 JAN 70 TAN
3. [
33;‘ | -]
80N A A ]
"\"(\J _I

B

2-SADDLES

CODE | ASH 2z Sy Divy
SPEC. 14222 =/
OPER. |__PRESS. 11 kSt
COND. [ TEMP. 2=p S F
DES. PRESS. SO S5
COND. | TEMP. (SO <fF
SHELL & HOS | $4-SI&-7O.
« | SKIRT YA
| FORGING e 08
= PIPING Sh. oL
= |STRUCTURAL
2{30LTS
C.A. Vg
PWHT | NON&
| x.Ray [spny | JOINTEFF. [, 23
2T MT || PT | lCV@ 9F,
; HARDNESS MAX. BHN
@ WELD BAMPLING
4alcooe POSITION
“~|Hyoro [PRESS@TOP —4  PSIG
MK | NO.|SIZE |RATING] _ SERVICE
(4
=
<
=
-
<
3
[}
o
ol
o -
5 )
gP_P_l; o' | |s0™® |on w7 Gas
NI | ) 30" /S0P npwrr GAS

ML 4 (2481 /8™ Masc-y

: 2 o LADDER & PTFM CLIPS | REQD.| | NO
NOTE. || NORTON DENSTONE PELLETS. 78" @ X /3 ons, | PIPESUPPORT CLIPS | REQD.| | NO
DENSITY = 85 Ld/CF INSUL. SUPPORT CLIPS | REQD.| | NO
TOR 3" THICK DISTR/OYTOL LAYEA = /5220t8% INSUL THICKNESS 3 N,
BOT70M G ' THISH SUAPORT LAy A= 3023714 PAINTING | :
. TOTAL /INERTS - -« 2
2 Kasee s 30, CATALYST 45 57| VESEL capAUITY 2z BT
2. £SH. DENSITY s C WEIGHTS
245 H8LeS/ck w7 5202 | welenwt [TesT KiPS
3. SUPPORT GRATING CCVERED WITH 3 MESH.
370 5.5 SCrREEN.
& CHTALYS7 BFO 0&2NGNH AP 0.25 PSy,
5. INLET OERIECTOR 410" K 40"
REP.
1 DOWGS.
o {11/13/80 ISSUED FQR PHAST 7720 o, [ YMT| v timn
NO. | oATE REVISION DESIGN| Owwn. | CHK. [ asPr. | APPR.
) loaNo, /4222
THE BRECKINRIDGE PRQJECT ORAWING NO. | REV.
N02 CONVERTER /OC’/OZ/zaz/gaZ /O‘DS‘C‘. 06 0




FORMB75, 4/79

v CODE | patnz QEC v Oy
SPEC. | (&7 " C\
OPER. | PRESS. | /2 pay:
COND. | TEMmP. 555 3F
DES. PRESS. /0 B s
COND. | TEMP. 50 °F
SHELL& HOS | €3 -G/6 ~7C
| SKIRT B
= | FORGING SE -~
& [PIPING S™-10- (B
= [STRUCTURAL
=(aoLTs
N C.A. \/g
v 3 PWHT | Non:s
10X X-RAY |[Spor | JOINTEFF. [ .82
Y a BT [ (MT ] PT [Jove oF,
P i L 210" TANTO THN X [ HARDNESS MAX. BHN
S ‘“@ AWELD SAMPLING
WK rﬁp @ 13160 § CODE | POSITION
N - HYDRO | PRESS@TOP 7.5  PSIG
' e pore £ F' _l' MK | NO.TSIZEJRATING] _ SERVICE
i N R
(7]
=
>
2
=
ol
i
N ,
2 N2 | |3 ]| /sn®ourerr 5o
NI | ) 130" ;s OPlINMLEY Sp 3
Mt & 124 15 MANLEY
LADDER & PTFM cLIPS | REQD.| [NO
. PIPE SUPPORT CLIPS REQD.| [ NO
| WoRTON DENSTONE RELLETS. T fersons, St curs {nenn ] Tl
TOP 3 THICK DISTRIBY7OR LAVER= |5220 LBS [rcssel cAPACTY ECERTGE
BOTTOIM G THICA SUPPOR! LAVER=30227£85 [ yEssir | emeTy 37 KIPs
TOTHL /NEATS 2 45 457 £85.| weiGHT [TesT “XIPS
2. KAISER S-201 CATALYST 3-G6 MESH. DENSITY
= ARLE/CF WE/GAHT- 5/840LE85.
3 SUPPOR?‘ GRAT/NG COVERELED WITH SMESH,
370 S.S SCREELN
4. CATALYST BEFO DESIGN 4Pz .25 PS|.
8. IME7r OFFLECTOR 410" X 420,
REF.
I DWGS.
0 |11/13/80 ISSUED FOR PHASE ZZRO IYMT ust | vvim
NO. | DATE REVISION DESIGN| DWN. |  CHK. | APPR. | aPPR.
: JOBNO. /4222
@ THE BRECKINRIDGE PROJECT oRawne WO | eV,
NO.3 CONVERTER 10C-103/:03/303 |10-DS-C-07 | o




4.2 Data Sheet for Tanks

10-DS-D-01: Seal Pot (10D-101, 2, 3, 4, 100-201, 2, 3, 4,
100-301, 2, 3, 4) : :



FORM 875, 4/79

T ’S_ CODE_ (A, a2 =87 VUl Divl' 8
9 SPEC. {14222 -C )
¢ cLosueE [Ro=SY PRESS. [ 150 PS ' (Ju.zet}
n“ sz APPaum COND | TEMP. 650° Ellacre:
+ DES.5H| PRESS. [SOPsia/INT}ISH Psi
COND. [ TEMP. [450°F (ExT
—® — SHELL & HDS
9 CLoSU® oa-S16-70
< RS
& [PIPING
[ ]
T = = . . ?ﬁg&fr % [STRUCTURAL
I | | | I l ar PIPE |DA-53-5 O
_'al»-' y = PIPE SA -0 -B
|y ! —l'@ VeseeL [T IES
SUPPORT l,\,l . PWHT | No
LUGS 0 4 IXRAY| SPeT | JOINTEFF. [8&5
20 Pipe] £
¢ saGo ETUT [ [MT [ PT [ Jcve OF,
(t:o.svz") [ HARDNESS MAX. BHN
¢3| WELD SAMPLING i
/ @[CovE [ POSITION wgeiz
24" T WT PIPE|" |HYDRO | PRESS@TOP 217 PSIG
t= o , MK T NO.[SIZE[RATING] — SERVICE
/( 375") L1 &M 200t lsuirue nuEd
< w21l 4" b " ourer)
N ka2 (ELOW VIEWER |
<! slall (1" stmowET |
N I sl 1 Conp: quT
S el b 4: 2.5
i g J 11 [ &' 3008 BF
SN X
. &> 2
U 33.1
1 A
S "z LADDER & PTFM CLIPS | REQD.| | NO
3 Ja PIPE SUPPORT CLIPS REQD.| |NO
Qg f"ﬂ N3 INSUL. SUPPORT CLIPS | REQD. [v[NO
3 || ou INSUL. THICKNESS z IN.
+ o L Ir": PAINTING |
w— || 1l VESSEL CAPACITY CU. FT.
D T 2N " t(:)l + —@ VESSEL | EMPTY §-% Kips
1 + 4 WEIGHT [TEST KIPS
| A NN T '
¢ 500 | :
\ |
i =
I
REF.
! DWGS.
O syt issuED For Page O : Wil S Y]] Hwr
DATE REVISION DESIGN | OWN. | :HK. APPR APPR.
08BNO. \ 427
THE BEpEcikIu L\g Ppojﬁc'f DRAWING NG, REV. |
L
0D IO, 2, B DL 11 3 ‘4, 301,2,3, uA.JLO‘U“‘D ol 0




4.3 Data Sheets for Exchangers

10-DS-E-01:
10-DS-E-02:
10-DS-E-03:
10-DS-E-04:
10-DS-E-05:
10-DS-E-06:
-10-DS-E-07:
10-DS-E-08:

No. 1 Reheat Exchanger (10E-101, 10E-201, 10E-301)
No. 2 Reheat Exchanger (10E-102, 10E-202, 10E-302)
No. 3 Reheat Exchanger (10E-103, 10E-203, 10E-303)
Sulfur Condenser (10E-104, 10E-204, 10E-304)

Feed Preheater (10E-105, 10E-205, 10E-305)

Air Preheater (10E-106, 10E-206, 10E-306)

Sulfur Condenser (10E-107, 10E-207, 10E-307)

Tail Gas Superheater (10E-108, 10E-208, 10E-308)



. |
HEAT EXCHANGER SPECIFICATION SHEET PAGE /2

CUSTORER AND AS FI EMCHAMGER
1| PROJFCILOCATION BRECK ”\“LD‘-‘T" C0.. KY- MANUFACTURER
2{PeasT o [ sulFuR__PLANT ) EXCH.NO, loé- 1ol , zvl, v | mea.no. 3
alsenvicEcrumT Np, || REHEAT  EXCHAARTER ITEMNO. ] -
alsize Hi-THY TVE CEN {HORIZ(VERTY CONNECTED IN SERIES PARALLEL
5| sunr. 'u TG0y Z 2 5HS SHELLS/UNIT | | SURF/SHELL (EFFI?ROSQ‘ 2234
6 PERFORMANCE QF ONEUNIT C ORI OITION)
7| FLULD ALLOCATION SHELLSIDE NN A —TOrasio e —
a | FLUID CIACULATED hoo Psig STEAM ACID GAS Q«;s.,s:oz oy o
o [ TOTAL FLUIL EHTERING L3/HR Qgi 498, 6
10 N ouT IN ouT
1y oLauid
12| varns _ LBMR, MW G, 6ud 237 58 6> [33.4
131 MONMCOMD LB/HR, MW ] v
Y4l siendl : 9483
15| WATER Q53
16 | FLWD V,PORIZED(CONDENSED 9923
17| GRAVITY, LIO.
13| VISCOSITY. LIO, (VAP <P Co0.0223% Y| 0.0229 )
19 [ TrzRw. conn.. Lo, VaP) BTAZ Tk /¢ CA. 03I g-0is4)
20 [ SPECIFIG HEAT, LIQ. VAR BT /L5~ F . .0.260 )1 0. 253 D
2‘ L T - hd i
22 | TEMPERATURE Pl 489 4549 375 400
23 [ OPGIATING FRESS. (FSIAN(FSIGY 2 60 560 %. > 7.3
2a | NO. PASSESISHELL — ONC= ONE
25| vty FT/SEC
2&| pliEss. DROP, ALLOWICALC. pSI NIl T 0.4 /
27 { TFCULING RESISTANCE , ).0005 0.0z
28 | MEAT EXCHANGED Q0.217 X110 BTU/MR: MTD (CORR} (WTD) 'F
29| 1RANSFER RATE, SERVICE : CLEAN BTU/HR. SO. FT. F
30 _ ' CONSTRUCTION
31 SHELLSIDE TUBESIDE M —
32 | OEIGR/TTST PRESS. PSIG| £ &40 1 SO/ Mhx  DuTy ehse s
32§ LESIGN TEMFERATURE BAY 600 : 1
34 [ CURROSION ALLOWANCE N g Ja" NO. ofF uniTs = 3
351 COMNGCTIONS INLET ' 2. 3% (] AcA = 2035 £+
| size QUTLET N 372 RN
37| RATING oy oo RE ISO RF MMm—m———e
[ TURESNO §° 64 OD | /), THK liiU/AVG) /4 GAF LENGTH ] 2 7 piTeH FLOW —ae- 4 & O 0
sl veemaTERAL. <& & TUBE-TUBESHEET JOINT
ao [ suzic <5 10 47/ 0D SHELL CCVER UNTEG.) (REMOV)
41| CrANNEL/BONHET ' CHANNEL COVER
a2 | TUBESHEET-STATIONARY TUBESHEET FLOATING
431 F1 OATING HEAD COVER - . IMPINGEMENT PLATE (YES) (NO)
44| s/ FELES CROSS TYPE % CUT (DIA/AREA) SPACING
a5 | G FFLESLONG SEAL TYPE TUBE SUPPORTS
451 1nSUL. THK.: SHELL CHAN. EXPANSION JOINT
71 GASKETS
aa | CODE RRAUIHEVENTS STAMP (YES) (NO) TEMA CLASS SPECS
) wru,ur EACH SHELL BUNOLE FULL OF WATER

ce

=

[~ REMALKS: MARK (SR) AND PERCENT (NT) AS REQUIRED (&) 7“,,(-; 70 12&” —CAC et D€

sef b ;bud'lc.‘:.\__Ia P"‘ FORM _uNpsR ALL THR:: CoND:IT 0MS CNoxHA LS
wi) T TURN Dowrd  AND T MAX. DUT{ )
s31:(2) _EXcHANS:R To BE VY &Tilhily IN-JINE MOouaT:=D
saf (3) 1AL TTuBEsiDE INLET AND  Hulizl Nozzlz EQUIRED
f'* R VAN N2 i JGB NO. | DRWG. NC. | REV.
1L I AN : /0-05
gEL € |5 16223 _ 0
B 94 AhCI[Zs50€D FoR PHASE ZERO lpm 1-ov ] JAvW/ "> | ~ £ -0/

RPC "I'L FOIta 153 (6/77)
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HEAT EXCHANGER SPECIFICATION SHEET

PAGE 2/3

:i3 ANOD

ASF- -
wocamion  BRECK INRIDGE Co. Ky,

EMXCHANGER .
MANUFACTURER

PANT |0 ( SULERR PLANT J_EXCH.NO. [0E=ful, 201, 39 | REQ.NO.
SERVICECF UNIT  AJp., REHIAT EXCHANT IR T 7 ITEM NO,
SIZE TYSE j {HORIZ{VERT) CONNECTED IN PARALLEL
SURF./UNIT {EFF/GROSS) SHELLS/UNIT [
PERFORMANCE QF ONEUNIT (- TUR
FLUID ALLOCATION SHELLSIQE e
FLUID GIRCULATED AQ00 Psii  STEAM Q_&AS
TOTAL FLUIO CHTERING LBIHA "0 649 5%
N our ouT
LIQUiD -
VAFCH LB/MA, MY 32,56x 133.3
NONCONR LB/HR, M j
STEAM &4+9
WATER L4
FLUID VAPORIZED(CONDENSED) ok 9
GRAVITY, LIQ. Dl ' -
VISCOSITY, LiQ. (vap) — C P [ 0.021 )IC0.022
THERM. COND., LIQ. (VAP) BTU/FT /MR /F ( p.0176 Y 0.0189 \
SPECIFIC HEAT, LIQ. IVAP) BTU/Lp-F 0.289 W on.2632 O
< —r
TEMPERATURE Pl 4859 4%9 400
OPERATING PRESS. FSIAI{PSIGN, Yy Zoo 4.5
NO, PASSES/SHELL T ONE _
VELOCITY FTISEC I
PRESS. DROP, AL.LOW/CALC. PSI Nzl
FCULING RESISTANCE- 0.0005 0.302
HEAT EXCHANGED 0, +7>X[) 87 U/HR: MTO (CORR) (1D) 'F
TRANSFER RATE, SERYVICE CLEAN 8TU/HR.SQ. FT.'F
~ CONSTRUCTION
N SHELLSIDE TUBESIDE
DESIGN/TUSTPRESS. PSIG ! / e
DESIGN TEMPERATURE : -
CORROSION ALLOWANCE ~~_
" CONNECTIONS INLET N
SIZE QUTLET e
RATING TN s
TUBSS NO. oD THK (1TNAVG) LENGTH .~ PITCH FLOW —o= 4 & O O
TUBE MATERIAL T~ TUBE-TUYESHZET JOINT
SHELL 10 00 - SHELL COVER (INTEG.) (RENOV)
CHANNEL/BONNET ) B <~ CHRANEL COYER
TUBESHEET-STATIONARY s TUEESHERLFLOATING
FLOATING HEAD COVER IMPINGEMENT FUALE (YES) (NO)
BAFFLES-CROSS TYPE % CUT (DIA/AREA)  ~\.SPACING
BAFFLES-LOMNG " SEAL TYPE TUBE SUPPORTS
INSUL. THK.: SHELL S CHAN. EXPANSION JOINT
GASKETS L=
COUS REQUIKENENTS  ~ STAMP (YES) (NO) TEMA CLASS SPECS o
WEIGHT: EACH SHELL FULL OF WATER ~..
REMARKS: MARK]SR)ANDPERCENT(RT)ASHECUIRED
7 4})‘? 5 2\ oAt i DRV G, 10O REV,
a-: .’JJ";;” i I\ /=0 X4 D
<. A -

HAC SF1Z FOIITY 153 (6/76)
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HEAT EXCHANGER SPECIFICATION SHEET

3/3

CUSTOMER ANO

ASF

PROJECT LOCATION BREC K

PAGE
EXCHANGER

MANUFACTURER

L
ARrodz Co. KY.

PLANT [0 (SULFuUR __PLANT D

excH.NO.foE—luI,ZoI’L}u I

SERVICE OFUNIT N/}, )

REQ.NO. 3
REHEAT EXCHANGEZR_

SIZE

ITEM NO.
TYPE (HORIZ@ER CONNECTED IN SERIES PARALLEL

SURFJUNIT (EFF/GROSS)

FLUIO ALLOCATION

SHELLSIDE

SHELLS/UNIT sung(sw\
PERFORMANCEQFONEUNIT [ WMAXY N UUTY CAS = £
e —TORESTOE—

" FLUID CIRCULATED

LoD psig sTeAM D  GAS

TOTAL FLUID ENTERING

LB/HR 312 ya 98, 62>

<

IN ouT N QuT

LiQuIio

VAPOR

LB/HR, MW 98,60> 397 9K, 605 133.97

NONCOND

LB/HR, MW

STEAM

ENEN 3,127

WATER

3137

FLUID VAPORIZED/CONDENSED

GRAVITY, LIQ.

VISCOSITY, LIQ. (VAP.)

P C0.0249 D

THERM. COND., LIQ. (VAP.) BTU/ET/Mik /B

0.0209 )

KAv N

C0.267

SPECIFIC HEAT, LIQ. VAP p ru /i 8- F
T

TEMPERATURE

G 454

489 375

QPERATING PRESS.

PSIAIPSI) 600 609 &>

NO. PASSES/SHELL

ONE OAIE

VELOCITY

FT/SEC

PRESS. DROP. ALLOW/CALC,

P8I NIL 0.4 7

. FOULING RESISTANCE

0.002

/
0.09005

. HEAT EXCHANGED

v
2-28 X10° BTU/HR: MTD (CORR) (NTD) F

TRANSFER RATE, SERVICE

CLEAN 8TU/HR.SQ. FT."F

[2-42
CONSTRUCTION

| skELLsiDE TUBESIOE

DESIGN/TEST PRESS.

PSIG] - [

DESIGN TEMRERATURE

F

CORROSION ALLOWANCE

N

CONNECTIONS

ET

SIZE

QUTTET_

RATING

\ :

TUBES NO.

Q0

N THK (MIN/AVG) LENGTH _--PITCH

TUBE MATERIAL

FLOW—e= § A O O
TUBE-TUBESHEET JOINT !

SHELL

1) SHELL COVER {INTEG.) (REMOV)

CHANNEL/BONNET

TUBESHEET-STATIONARY s

CHANNEL COVER
-~ TUBESHEET FLOATING

FLOATING HEAD COVER

.~ T~IMPINGEMENT PLATE (YES) (NO) '

BAFFLES-CROSS

TYPE -7 % CUY. (DIA/AREA) SPACING

BAFFLES-LONG

SEALTYPE TUBE SUPPORTS

INSUL. THK.: SHELL

- CHAN.

GASKETS

EXPANSION !OINT.

CODE REQUIREMENTS

STAMP (YES) (NO} TEMA CLASS SPECS

WEIGHT: EACH SHELL

L

-

BUNOLE FULL OF WATER

REMARKS: MARK (SR) AND PERCENT (RT) AS REQUIRED

3 L\ | DATE JOB NO. | DRWG. NO. | REV.
w A /Owiy :-»

- ~N
€ ['R (4222 | . s=9] D

RAC SFE FORM 138 (¢/76¢)
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HEAT EXCHANGER SPECIFICATION SHEET

/2

e~
L NGRMAL  ConzT:uN

CUSTOMER AND  ADT & EXCHAMGER ’-/
PROJICT LOCATION BRECKINRIDA= <0. K. MANUFACTURER
reanT o ( SYIFUR FLAM, Y EXCH.NO. [0 E={02, 202,302 REQ NO. =
TCEAVICEC1 UNIT Ny, 2 ReHEIAT  EXCHANG TR ~_ITEMNO.
SIZE 37-9 A TYPE RN (HORIZ(VERT) CONNECTED IN SER!E PARALLEL
SUSF /U T (EFFGNOED 20 0Q SHELLS/UNIT { SURF/SHELL (EF kR~ X>)
’ PERFORMANCE OF ONE UNIT
FLUID ALLOCATION SHELLSIOE TUBESIOE
FLUI) CiRCULATED 00O Ppsii  sSTEAM ACID SAS (#5703 ,CC
TG1AL FLUID ENTERING LB/RA [ ag | 22,560
N out N ouT
LIGUIO
VAP La/HR, vy 92,960 Rard §2,250 [S0.7
NONCOND LB/HR, My o - T '
STEAN | A8
WATER S YA
FLUID V.:PORIZED/CONOENSED L 4c
GRAVITY, LIQ. 7 .
VISCUSITY, LIQ. (VAP <P C 0,023 )1(0.0240
THERR. COMD. LIQ. (VAP BTV /FT /W /F CQ.o1xs>I(0.0194 )
SPECIFIC HEAT, LIQ. (VAP 2Ty /1a-T ( 0.2%7 D 0.2 D
TELPERATURE °F 459 459 375 420
| OPCRATING PRESS, {PSIAL (FSIGY ) N 7.0 5.6
NO. PASSES/SHELL ~ ON[= ONE
VELCQITY FT/SEC
PRESS. DROP, ALLOW/CALC. (&) NI{ O /
FCULING RESISTANCE - Q. 00U 0.002
HEAT EXCHANGED 1,08 ¥ l0° ' BTU/HA; MTD (CORR) (WTD) ‘F
TRASFER RATE, SERVICE /2.0% CLEAN wm_so. FT.F
CONSTRUCTION N\
— SHELLSIOE __Tumesioe__/| No. dr aiTs = 3 ¥
DELIGN/TEST PRESS. PSIG| 00 SO/ N
DESIGN TEMFEAATURE 600 800 ]| ARS A = ), w09 -R;"/ud \T
CORROLION ALLOWANCE IN ye” e { '
COMNECTIONS INLET - 30" {
SIZE OUTLET 2+ k{-
HATING ) 600 # /SO # .
TULESNO._ 4G5 0D Jo2S 1 __THK L Ava) /4 GA LGNGTH @/ PITGH Flow—e=Jd a0 0 |
TUBE MATERIAL’ cS TUBE-TUBESHEET JOINT
SHELL [ 10 37 00 SHELL COVER INTEG.) (REMOV)
CHANMEL/BONNET CHANNEL COVER
TUBESHEET-STATIONARY TUBESHEET FLOATING
FLOATING HEAD COVER IMPINGEMENT PLATE (YES! (NO} '
8AFFLES-CROSS TYPE % CUT (DIA/AREA) SPACING
84F FLES-LONG SEAL TYPE TUBE SUPPORTS
INSUL. THK.: SHELL CHAN. EXPANSION JOINT
GASKETS
COUS NEQUIKEMENTS S7AMP (YES) (NO) TEMA CLASS SPECS
| WELIGHT: EACH SHELL. BUNOLE FULL OF WATER
FU\:\RKS MARK (i) ;\I‘\D PLRCENT (RT) AS REQUIRED L TE(FE ro '.,A SC‘HL CYUECTOEN
L loX XCC$5 SURFACE REQURKEYD nyfR ARoyz TNECATZID Ry tRTa:4T
2, Cxctdng R T PrRFor™M MNDER BoTH  NoRMAL AyD Tuga Dyl COMDTTIOMS
3 EXCHAAGEIN To B= VERT: c»fi'.i" A =L MouyrIod .
4, AXITA:  TULiSIDE INLET AND  ouTiiT  Nozol-s  RERQ:ATRED
T A bATE _ . JOB NO. | ORWG. NO. | REV.
. E 2\ (402 5 0~ C%- D
2 DLz 550D For PHALE LERo [ ST At o - B

AKC ..Fl“ FONM 138 (C/T5)

.
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HEAT EXCHANGER SPECIFICATION SHEET

2/,

N~ e
ﬁml powrl CoNDITIoN

g

customerano  71°F ] EXCHANGER W
PROJECT LOCATION vz~ rd|RIDAE  CO Ky - MANUFACTURER
PLANT {0 S zus PLANT EXCH/NG. fo& -/u2,2y3,302 REQ.NO. 3 .
SERVICEOFUNIT A/, 2  PzHINT' 3Xct 44127 71 ITEM NO.
SIZE TYPE RFM {HORIZ(VERT) CONNECTED IN | SERIES n PARALLEL
SURB/UNIT (EFF/QROS3) SHELLS/UNIT | SURF/SHEL, (EFF/GROSS)
PERFORMANCE OF ONE UNIT
FLUID ALLOCATION SHELLSIOE TUBESIOE
FLUID CIRCULATED L0 Psid  <T7AM ActD gAS
TOTAL FLUID ENTERING LB/HR 751 $2,5(0
IN ouT N ouT
LIQuID
VAPOR LB/HR, MW R2%4o Re-flg2,960 [3va7
NONCOND LO/IIN, MW ) ’ ’ !
S§TEAM 751
WATER 151
FLUID VAPORIZEDALONDENSED > Tz
GRAVITY, L1Q.
VISCOSITY, LIQ. (VAP.) cp ( 00226 )][( gv?%0 )
THERM. COND.. Lia. (VAP B UET/He/E C 0.%f0 Dl 0.vigd
SPECIFIC HEAT. LIQ.{VAP) BTy /,r T ( . 28¢ Y 0.290 )
7 - > >
TEMPERATURE _—E] <438 9 4£€ 9 251 aA.2n
OPERATING PRESS. (Ps1AYiPSIGH 400 00 4,4 4.3
NO. PASSES/SHELL g ONE ON =
VELOCITY FT/SEC
PRESS. DRQP, ALLOW/CALC, ~ Psi N1l / 0.4 1
FOULING RESISTANCE |, (.000 & 0.902_
HEAT EXCHANGED q.5467 X 0" BTU/HR: MTD (CORR) (WTD) F
TRANSFER RATE, SERVICE CLEAN 8TU/MR.SQ. FT. F
CONSTRUCTION ] I
SHELLSIOE TUBESIDE /
~BESIGN/TEST PRESS. PSIG / / -
DES)IGNSEMPERATURE F e
CORAOSION ALTBIYANCE IN -
CONNECTIONS IRGET -
SIZE OQUTLET _
RATING N d -
TUBES NO. 00 “THK (MIN/AVG) LENGTH PITCH FLow—e= § A O 0O
TUBE MATERIAL ~. " TUBE-TUBESHEET JOINT
SHELL 10 00 S SHELL COVER (INTEG.) (REMOV)
CHANNEL/BONNET e ., CHANNEL COVER
TUBESHEET-STATIONARY prd “TUBESHEET FLOATING
FLOATING HEAD COVER P IMPINSEMENT PLATE (YES) (NO)
BAFFLES-CROSS _/TYPE % CUT (DIA/AREA) SPACING
BAFFLES-LONG ~ SEALTYPE TUBE SUPPOARTS
INSUL. THK.: SHELL - CHAN. EXPANSION JOINT o
GASKETS 7 N
CODE REQUIREMENTS _~ STAMP (YES) (NO} TEMA CLASS SPECS .
WEiGHT: EACH SHELL BUNOLE FULL OF WATER ~.
REMARKS: MARK (SR) AND PERCENT {RT) AS REQUIRED s
- '
d
7 ~
. & ] oate JOB NO. | DRWG. NC. | REV.
g o l4r22] _ ST D
A ISSUED FOR PHASE ZFRO E-ozx| .

RAC SFE FORM 138 (8/78)
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HEAT EXCHANGER SPECIFICATION SHEET

vz
/‘/\//'V" TN
Q

NORMAL CoNp:Tion
%

RAC STE FONM 158 (C/74)

CUSTOMER AND ?5 F: EXCHANGER
PROJCET LOCATION R o=~ |2~ ,\] RID&E CO. Kr MANUFACTURER
pLANT |0 ( SULFUR PLAN[ )  EXCH.NO. {0E -103,203, 3u3 REQ.NO. 3~
SERVICE CEUNIT Np. 3 REHEAT  TYCHAAT N , ITEL1 N0,
SIZE 7-4 TYPE CEB (HORIZWVERT) CONNECTED IM SERIES PARALLEL
SURF./UNIT (EFFéOS:;S 120 O SHELLS/UNIT | SURF/SHELL (EFFGROZS) | T OO
PERFORAMANCE OF ONE UMIT
FLUID ALLOCATION SHELLSIOE TUBESIOE ‘
FLUID CIRCULATED 400 pﬂ?ﬁ s TEAM 0.GAS @s.‘.l:az_‘_c_oz_fé_j
TOTAL F1L.UID ENTERING LB/HR |, 4.5‘-:;. 79,055
IN ouT IN ouT
Liau:t -
VAFOSR LB/HR, MW 79055 2.2 79,055 [».°%
NONCOND LB/HR, MW T o
STEAM [T
WATER [, 454 .
~ FLLID VAPORIZED/CONDENSED ) | g2h
GRAVITY, LIQ. 7 .
VISCUSITY, LIQ. (VAP.) Z D { 4.023% ) |(0.0244d
THEAM. COND.. LIQ. (VAP) BTUAT/HR/E C 00197 ) 100207 )
SPECIFIC HEAT, LIQ, IVAP) Bru/ir-F ( 0.:295 YV 0.299 Y
o T
TGMPERATURE _F 459 4£9 375 429
OPERATING PRESS. PS1AN((PSIG) GOO 460 S 7 5.3
NO, PASSESISHELL ONE "ONAS
VELGCITY FTISEC
PHERS, OROP, ALLOW/CALC. =] NI / o.a |
FOULING RESISTANCE 0.0005 . 0. 002
HEAT EXCHANGED (.06 Xlo= BTU/HR: MTD (CORRI (N1D) F
TRANSFRR RATE, SERVICE e} CLEAN 8TU/HA, SQ, FT, °F
CONSTRUCTION j
SHELLSIOE TUBESIOG
DESIGN/TEST PRESS. P €60 T SN 7 m
DESIGN TEMPERATURE l 2o &00
CORROSION ALLOWANCE W v g I m~eea = jrov et ’
COMNECTIONS INLET 3 20 3 !
s1ze QUTLET e D)
RATING . oo 15O \
TUBES NO, &y e W® ) V4 THK (MINVAVG) 746 LENGTH PITCH FLOW “ O 0
TUBE MATERIAL cs TUBE.TUBESHEET JOINT
SHELL < S 037 00 SHELL COVER {INTEG.} (REMOV}
CHANNEL/BONNET CHANNEL COVER
TUBESHEETSTATIONARY TUBESHEET FLOATING
FLOATING HEAD COVER IMPINGEMENT PLATE (YGS) (NO)
8AFFLES-CROSS TYPE % CUT (DIA/AREA] SPACING
BAFFLES-LONG SEAL TYPE TUBE SUPPORTS
INSUL. THK.: SHELL CHAN. EXPANSION JOINT
GASKETS
COUS REQUIREMENTS STAMP [YES) (NO) TEMA CLASS SPECS
WEIGHT: EACH SHELL BUNOLE . FULL OF WATER
REMARKS: MARK (SR) AMD PERCENT (RT) AS REQUIRED T, T¢{RSE 2 R N,
[9 Jo  EXCES SuRrAcs ReQUiRED QU AROYE —NDICATZ D REGUIREAMT it o
2. EXCHANGIR To PERFoE'-t WUNDIR BoTH tMosyAL ANO TusMN DOWA /0857 T84
3., EXCMANGIR To BE VERT:CA:i| IN-[INE MounT:o .
4 AXTAL TuBES:nE INLET a0 ouTLET No?2LZs REQUTL=D L
PE LA 0ATE ! ) J0B NO. | DRWG. KQ. | BEV.
PPN caa]| 7903 o7
/| ® [ E350F5 For PHASE ZEwn  Fami | Jwen] | *3 54 0
T

-E-C3
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HEAT EXCHANGER SPECIFICATION SHEET

3/2.
M
’N/

CUSTOMER AND As FI
PROJECT LOCATION

EXCHANGER

-

MANUFACTURER

TurAl Dowl cOriolTlrl/'

PLANT lo <uifar  plody

_preciaNRIDEE  CO., kY
ExCH.NO.' VoL -[y3, 2u3, a2

REQ. NQ.

=

SERVICE OF UNIT Ajp 2

K712

A cliAaTR

{TEM NO,

L

SIZE TYPE BTN

{HOR)

VER

GONNECTED IN

"SERIES

PARALLEL

L

/

SURF./JUNIT (EFF/GROSS)

SHELLS/UNIT ]

SURF/SHELL (EFF/GROSS)

PERFORMANCE OF ONE UNIT

FLUID ALLOCATION

SHELLSIDE

TUBESIDE

FLUID CIRCULATED

AciD  GAS

TOTAL FLUID ENTERING LB/HR

boo PSis  STiA/M
j 0

v
IN ouT

24,372
iN

ouT

LiQuIo

VAPOR LB/HR, MW

26,362

prleb, 562

NONCOND LB/HR, MW

STEAM

4LQ

WATER

68

[
. FLUID VAPORIZED{CONDENSE

6go

GRAVITY, LIQ.

VISCOSITY, LIQ, (VAP.) ZpP

C 0.0230 5

( 0.0244

THERM. COND., LIQ. (VAP) BT /ev/ue/F

0.

vi93 D KQ.0207 )

SPECIFIC HEAT, LIQ. (VAP) 371 /on -

¢ a

293 )

(0294 )

TEMPERATURE °F

459

=% 94

359

4z 0

OPERATING PRESS.

N
PSIG),

Lso

_ 4o

4.3 4.z

NO. PASSES/SHELL

estartl Pl

ONE

ONE.

VELOCITY

FTISEC

PRESS, DROP, ALLOW/CALC. PSI

Nzl /

0-4

[}

FOULING RESISTANCE

Q. vou 5~

0. V0 2

HEAT EXCHANGED

LETEXD*

8TU/HR: MTD (CORR) (WTD

F

TRANSFER RATE, SERVICE

CLEAN

B8TU/HR, SQ. FT.°F

CONSTRUCTION

SHELLSIDE

TUBESIDE

\
DESIGN/TESMERESS.

/ 1

DESIGN TEMPERATHAE

CORROSION ALLOWANCES

CONNECTIONS INLETN

SI1ZE QUTLET N\

RATING NG

e

TUBES NO. oD

(MIN/AVG)

LENGTH " PITCH

FLOW —a A O O

TUBE MATERIAL

~

TUBE-TUBESHEET JOINT

SHELL 10

oo

SHELKEOVER

(INTEG.) {REMOV)

CHANNEL/BONNET

N\ _EHANNEL COVER

TUBESHEET-STATIONARY

> TUBESHEET FLOATING

FLOATING HEAD COVER

.~ TMRINGEMENT PLATE (YZS) (NO)

BAFFLES-CROSS TYPE

e

% CUT TSUA/AREAI

SPACING

BAFFLES-LONG SEAL FYPE

TUBE.SUPPORTS

INSUL. THK.: SHELL CHAN.

EXPANSION JOINTN

GASKETS

/ .

CODE REQUIREMENTS {

STAMP (YES) (NO?

TEMA CLASS

"SRECS

WEIGHT: EACH SHELL / BUNDLE

FULL OF WATER

~

REMARKS: MARK (SR) AMERCENT {RT) AS REQUIRED

~.

.

.

\
\

~N

JOB NO. | DRWG. NO. | REV.

/e-03S—

REV.

PN
D
>

IS5UE ) Ford PHASE 2ERD

4222

<

-€-D3

RaC SFK FORM 188 {8/76)



AEAT ESXCHANGER SPECIFICATION SHEET

AL

SR eMD | EXCHMANGER
R} T LLUCATION MANUFACTURER

T SULFUR PLANT - /O SXCH. NO. REQ. 1O,
LinwicssFuT SULFUR COND . ITEMNO. /O £-/0% 0%, 30&

. TY?2 @Jmiﬁaﬂ CONNECTED IN SZRIES PARALLEL
: runr, uiTYEFR.GRASS) LINTD SA.ET AELLS/UNIT SURF/SHELL (EFF/GROSS)
G| — . PERFORMANCE GF GNE UNIT ) 1= \
7 [ Fuasaciananicn SHELLSIDE 285 -1 Tusesiog f
SEES CORTER e DY, TR
anal/AQQ/ 107 64 %
] K] i SUT IN ! our !
R ! i |
12 La/MA, AW i 1lo764 S !qeeoz 1
12 LB/HA, MW1 | i i
a4 _ Kk A
15 | /&5 90/ ! /6 90
34| otinD v asnPiZED/CONOENSED G - !
7 A HE |
i TRLENETY L vaR) I
SH] TR 23RN 2TMOL LG VAR i
22} LGRS A€ AT, LiQL (VAR H
o ZRATURE HEECEY T =97 . 470 T 375
2 FATING FIEDS. ?5ial @S] ! SO : 9.3 L S
sy eassEsisesLL i H
A4 sEucITY FT.SEC
15 { 24EES. CACP. ALLOWICALC, I Q-5 6.5 !/
271 -CULING RESISTANCE ; OO0 Ol O OO %
25 | TEAT T ACHANGED 7 3 . G C LA 06 ITC. 1R MTO (CORR) (W70} — G
.)| TRANIFER RATE, LERVICE CLEAN 3TU/HA. SQ FT. F
BE ] CCNSTAUCTION .
at { SHELLSIOE i TL3ESIOE J’/\/\%v
f .E‘sf-,n-jrurzsr PRESS. Ps,ufl 7S | 59 NO. oF umirs = 3 i
S3) G TEMPERATURE QSO L 700 { Kua o
23 { CTHATSSICN ALLOWANCE i va* : \ /“N“. ® 4)'4’39'
23§ coninECTIONS MLET AT WRE| 3o /5'0 ¥ RE :
B SUTLET /a2 LSDIRE | 30" /<08 RE
FyAaTNG OUTLET Lsucgyr / 4°/R" STEAM JACKETED
B{ Tussgwn. /3T &8 00 M THK AINIAVG) /D G WENGTH y& 7= 277 AiTcH FLCW = & ) O]
3] v vaTEIAL £, S, TU3E-TUBESHEET JOINT:
3| shewy - S. 10 0 SHELL COVER {INTEG.) (REMOV)
210 CHARNTL AOVNET CHANNEL COVER
22{ TU2ESMEET-STATICNAAY - TUBESHEET FLOATING
©3] FLCAMNG 4EAD ZCVER MPINGEMENT PLATE {YES) INO)
14§ 2aFFLZSCR0NS TpE ~ CUT (DIAJAREAL SPACING 1
64 IAFPILIS.LUNG SEAL TYPE . : TU3E SUPPORTS !
3] UNSULL THK.: SHELL CHaN. | SXPANSICN JOINT
T4 La3rETs
3{ D70 NECUIREMENTS STAMP (FES)(%:0) TEMA CLASS f, SPECS :
W g AWT DacH THELL 3UnCLE FULL CF WATER ‘

" 2oSr a3w 5A) D PERCINT ‘ATY A§ SELUIALD

NOTE J ruﬁLuwMMﬁM&
CQre QI TtQNeS [ Frred TINEE DESIGH-

QR PHALE 2 PROCESS cOMDITION AND TUAE l
DcSIQ REELR Tty SH 2 cu» z_. =
P e SATRS il : T L2300, ; 2awg, 5. A
Dz ey B T /o-ps-i !
e ‘/7,/.lLI.é§_u.E.D_.Eeuhﬁii ZeRn Ao e IRV on 1O

e e H B ET BT 1)

.SH/oFZ



I

K
£l
=y

HEAT

ZACHA

NG ':'R SPECIFICATICN

SHEET

LEXCHANGER
MAMUTrACTURER

LEY | 2 PLAMNMT (10)

ZXCH. NQ.

R2Q. M.

SEUNTT SPDLFUR CONDEMNSER

iTT RO, JOF- JoY , A0 304

L4

TYZE MORIZ!VERT) CONNECTED IN SERIES 24rALLEL
SHELLS/UNIT JUAS 3B e R/CROSS)

PERFCAIMANCE OF CME UNIT

FLUIS ALLOCATION

SHELLSIDE

PRS- TUSESIOE

" R ) G

2 AT FED
S ELTIRING L3/HR ! g 260>
< ; N cuT : ] cuT
; f SE42

L3)HAR, Y

: /
195605 ,S’-Z‘Zéof

L8/rR, 4

l
!
|

TNV Ll i

L) v ARy

TOND, LG AR

PG HEAT. LI tVaP.)

STy

‘ RGP, ALLOWICALC. i! / ! oS
"3 RESISTARCE ! : OO0
BTU/HR: MTD (COAR) #WTD; E
CLEAN LTl s T ETUCF
' CONSTRUCTION

. 3HELLSIGE . TUBESICE ;

iH 1 1 1

R ;o ; SO ! .

PERATURE

700

WOSHIN ALLOWANCE

CoTIOMS -

SINLET

30" /50#1?5

?JUTL‘T
'Q uTLET] s UL

l' 6”

R/
TR A n‘/GjLﬂ LENGTH /4 - Q' miTad

EAM_2AC1 ECED

FLOW —a

33 D )9
ATIaalL & - S. o

TUBE-TUBESHEET OINT

9]

A SAELL COVER

LI
[ IS

SHAMNEL CCVER
TURESREET FLOATING
IAPIMGEMENT PLATE (VES) iNO)
TYPE “ CUT (DIAYARCAI 32aCING
AL TYPE TL8E SUFPORTS
SHar, ZXPANSICN JOINT
STALD VES) 1NO) TTIAA CLASS IPELS
WEISHT. SCH 3ASLL FULL GF WATER
REAPKS, "SARNK (SR AMD VERCINT ¢
:.;, iaTE : : CODB NS, D LING, S
C ,

T4 10 047160

2. H‘IlﬂISsuea FOR PHASE 2FRQ

/0- 05-
/ln.z’L..E o5 o)

SH 2 oF 2
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HEAT EXCHANGER SPECIFICATION SHEET

cusToveRang ASEL

EXCHANGER
PROJECT LOCATION grec KINRE Dg._g. ¢0. kY . MANUFACTURER-
PANT 10 (SULFAR _PLANT D EXCH.NO. |0E~I0k 205,305 REQ.NO. 3~
SERVICECF UNIT Fre> PREHAATERR - i ITEM NO.
SIZE 24 - |90 TVPE . CEN HQAIZVERT) CONNECTED IN SERIES PARALLEL
SURFJUNIT (EFFEGROSS) 150 O SHELLS/UNIT | SURF/SHELL (EFFIGROSY) / 5D ¢
PERFORMANCE OF ONE UMIT e
FLUID ALLOCATION SHELLSIDE TUBESIOE
FLUID CIRCULATED 509 psig STEAM ACID G645 (53,29, & ) |
TOTAL FLUID ENTERING L8/HR ] __ V2,921 30, 474
IN ouT N auTt
LiQuto
VAPOR LB/HR, MW 39674 B4Y 350,676 B4
NNNCOND LB/HR, MW
STEAM 2,921 _
WATER 2921
FLUID VAPORIZED(CONDENSED) -EY
GRAVITY, LIQ. -
VISCOSITY, LIQ. (VAP.) P ( 0-0(63 Dl {n a2l
THERM. COND.. LIQ. (VAP) BTu/eT/me/E ( n,0133 )10, 0198 )
SPECIFIC HEAT, LIQ. IVAP) ) | /LB'F; 0 267 Sl o.27>
TEMPERATURE F 439 489 200 460
OPERATING PRESS. {PSIA) #PSIG) A0 e 500 [0-2 3.%
NO. PASSES/SHELL g
VELOCITY FTISEC
PRESS. DROP, ALLOW/CALC. PS1 NI | . Q. 4 /
FOULING RESISTANCE 0.0008 Q.00 2=
HEAT EXCHANGED 2.3 X {0 8TU/HRA: MTD (CORR) (WTD} 4 _F]
TRANSFER RATE, SERVICE CLEAN 3TU/HR. SQ. FT. °F
CONSTRUCTION .
SHELLSIDE TUBESIDE // m-g'ﬂ
DESIGN/TEST PRESS. PSIGf §40 / ] SO/ NI, OF  GueTe = 3
DESIGN TEMPERATURE l gowvn [-X>) ’ :
CORROSION ALLOWANCE IN Iy I/
CONNECTIONS INLET ) 2. 1<
SIZE QUTLET . 1S
RATING CoO = /SO ¥
TUBESNO. 54 & 00 L OO  THKIMINIAVG) JLJGA LENGTH /& 7 PITCH FLOW —a= { A OTJ
TUBE MATERIAL Z 3 TUBE-TUBESHEET JOINT T
SHELL c S 0 24700 SHELL COVER (INTEG.) (REMOV)
CHANNEL/BONNET CHANNEL COVER
TUBESHEETSTATIONARY TUBESHEET FLOATING
FLOATING HEAD COVER IMPINGEMENT PLATE (YES) (NO}
BAFFLES-CROSS TYPe % CUT (DIA/AREA) SPACING
BAFFLES-LONG SEAL TYPE TUBE SUPPORTS
INSULL THK.: SHELL CHAN, EXPANSION JOINT
GASKETS -
COUS REQUIREMENTS sTAmMP (YES) (NO) TEMA CLASS . SPECS
WEIGHT: EACH SHELL SUNOLE ) FULL OF WATER
REMARKS: MARK (SA) ANO PERCENT (AT) AS REQUIRED )
(o 10 /A EXCESS  SURFACE REGNULRED OVER  ABRaYZ TADTICATEO
REQUIREMENTS
BT LD
> S [ oatE JOB NO. | ORWG. NO. | REV.
i AN 10-0<+
G2 |3 .. - = v
2/ LN TSSUED FoRr ESwNSE 2 FR -~ M B ) E-oxF

R&C IFE FONM 138 (6/76)



T30 NuawnsunN -

(A Y] NN RN RN NN v ot ot b et ab oob e

28BY8

4

£ 88

45
46
a7
48

50

gEQY

HEAT EXCHANGER SPECIFICATION SHEET

NormAL ConprTion )

ASTL

~—

CUSTOMER AND . EXCHANGER

PROJICT LOCATION  BREC KEI“ RIDEE Co. Ky MANUFACTURER

PLANT 19 ( SULFUR  PLANT) EXCH.NO. {OF -~ [0fs, 204, SOLREQ.NO. &

seavicECFumT  AIR  PREHEATER i ITEM NO. o

SIZE |6 e Wlyl) TYE Gy “(IHORIZJVERT) CONNECTED IN SERIES PARALLEL
SURF.JUNIT {EFF{GROSS) 6§ 0O SHELLS/UNIT ! SURF/SHELL (EFF@ROS@ $oO ..

— PERFORMANCE OF ONZ UNIT )

FLUID ALI.OCATION SHELLSIDE TUGESIDE

FLUID CIRCULATED AIR 600 PSii < TeaM
TOTAL FLUID CNTERING’ LB(HR 3b, 44 | V1,899

N ouT N ouT

LIQu!o

VAPCR LB/HR M) D 6, 44 b2.24] 26,441 g gy

NONCOND LB/HR, MW

STEAM L&3.3

WATER ’ 1593

" FLUID VAPORIZEDASONDENSEQR) 1Y 3
GRAVITY, LIQ, ~
VISCOSITY, LIQ. (VAP Zp ( g.0230)(0.0270 )

_Tuzan cono., Lia. (VAR BTU/ETAR/E 1 a.0189 Y1 0. 0 223

SPECIFICHEAT, LIQ. IVAP) BFu/ie.e |/ .22 )|/ 0.287

] N A

TEMPERATURE _F 254- 460 489 489
OPERATING PRESS. - (PSIA)((PSIG Jo0.2 9.8 l 0O 600
NO, PASSES/SHELL

VELOCITY FT/SEC

PRESS. DROP, ALLOW/CALC. PSI 0.4 / NIL 1
FOULING RESISTANCE Q.002 Q.o000%
HEAT EXCHANGED [.>5 X10 BTU/HR:; MTD (CORR) (NTD) e . ‘F
TRAMSFER RATE, SERVICE CLEAN BTU/HR.SQ. FT. F

CONSTRUCTION .

] SHELLSIDE . TUBESIDE AREA 7ASEN ION
DESIGN/YEST PRESS, psiG|] SO / 60 ! VOINTER ¢omDITIONS.,
DESICN TEMPERATURE Fl RO GCoO 7o .
CORROSION ALLOWANCE IN X4 = /8 7 m
CONNECTIONS INLET 2 T
SIZE OUTLET < > V| ARea = 502 ;" /u NeT
RATING . e # 60O #H S ﬁ
TUBESNO. ) 0D J-00"  THKIMIN/AVG) fLi GA LENGTH 2 p° PITCR— RLOW === O (J
TUBE MATERIAL oS ) . TUBE-TUBESHEET JOINT
SHELL C S’ 10 ) & 0D SHELL COVER (INTEG.} IRENOV)
CHANNEL/BONNET CHANNEL COVER
TUBESHEET-STATIONARY TUSESHEET FLOATING
FLOATING HEAD COVER IMPINGEMENT PLATE (YES) (NO)

BAFFLES.CROSS TYPE % CUV (DIAJAREA) SPACIN
BAFFLES-LONG SEAL TYPE TUBE SUPPORTS
INSUL. THK.: SHELL CHAN, EXPANSION JOINT
GASKETS
CODE REQUIREMENTS STAMP (YES) (NO} TEMA CLASS SPECS
WEIGKT: EACH SHELL BUNDLE FULL OF WATER
REMAIIKS: MARK (SR} AMD rr_ncr..':“i_m'r) AS RCOUIAED
- EXCHAGETR, T2 At ANAER [2aiH NORMAL ARD (ODNIER
. [AN] OATE JOB %0. | ORWG. RO. | REV. |.
R VAN j4r s re-L- D
DR\ [T scuFo o1z pHASE  zFrO M | Riid' " el-g-pb
R&C SFC FORN 138 (6/75) HNN



CUSTOER AND ASF L EXCHAMGER
1| PROJZGT LOCATION @RZC K ;/\( RID&EE co. KY. MANUFACTURER
2[ PLANT 1g { Su Lﬁa R_DLANT) __ExcH.no. [0E -[0f, 20(,,306REQ.NO. 3
s[EnvicECFUNIT  AzR ™ PREHEZATER o~ ITEM NO,
a] size TYPE ~ (IHORIZJVERT) CONNECTEQ IN I SERIES ] PARALLEL
s | sumrJuNIT (EFF/GROSS) SHELLS/UNIT ] SURR/SHELL (EFF/GROSS}
6 PERFORMANCS QF ONE UNIT
7| FLUID ALLOCATION SHELLSIDE TUBESIDE
8 [ FLUID CIACULATED Az R foo &.% STEAM |
9| TOTAL FLUID ENTERING LB/HR 26, 44 5,1 127
10 IN ouT IN ouT
111 uauld
12| varosn wiHR, M| 22 g4l beal 26,94 [zi.
131 NOMCOND LRIHR, W .
14 STEAM ) 2127 )
15| WATER 7 3127
16 [ FLUID VAPORIZED(CONDENSED) 3 127
17 GRaviTY, LI, T
18| VISCUSITY, LIQ. (VAP.) . Cp ¢ 092009 N 1/ 0.0270
19 { THERW, COND., LIQ. {VAP.) BTu/gr/ng/F C 0.9167 5 | 0.0223 )
20| SPECIFICHEAT.LIQ. (VAP gy /ig.e ~ I .249 ) / 0.287 )
2t VAR ~ 4
22 [ TENPERATURE 118 449 459 459
23| OPENATING PRESS. (PSIA) {PSIG ) 10.2 q.% 6 00 600
24| NO. PASSES/SHELL e
23] vELOQITY FT/SEC
26| PRESS. DROP, ALLOW/CALC. PSt q.4 ! T /
27 [ FCULING RESISTANCE _ 0.00 2 0.0005
28| HEAT EXCHANGEL 2.5 % 0% BTU/HR; MTO (CORRI (WTD) ] F
29| TRAWSFER RATE, SERVICE 24. 19 CLEAN GTU/HRA. SQ. FT. 'F
39 ; CONSTRUCTION )
k1] SHELLSIDE TUBESING
32| CESIGN/TEST PRECS, PSIG ] / “
331 DESIGN TEMPERAIURE °F
34| CORROSION ALLLOWANGE IN e
35{ connECTIONS INLER e
36§ size OUTLET ~ -
77| namng _ i
38{ TuBESNO. Q0 THK_ (MIN/AVG) LENGTH _~ PITCH FLOW —am & < O
39{ TUBE MATERIAL - TUBE-TUBESHEET JOINT
<0 SHELL 10 Q0 - SHELL-COVER {INTEG.) (REMOV}
41| CHANNEL/BONNET . _GHANNEL COVER
42] TUBESHERT-STATIONARY " TUBESHEET FLOATING
43| FLOATING HEAD COVER - IMPINGEMENT PLATE (YES] INO)
44| BAFFLES-CROSS TYPE % CUT IDIA/AREA} SPACING
45| BAFFLES-LONG SEAL TYPE TUBE SUPPORTS
46| INSUL. THK.: SHELL - ‘CHAN, EXPANSION JOINT
47| GASKETS a .
48| COUZ REQUIREMENTS STAMP (YES) (NOI TEMA CLASS SPECS
491 WEIGHT: EACH SHELL . SUNOLE FULL OF WATER -
50{ REMARKS: MARK (SR] AND PERCENT (RT] AS REQUIRED
53
52
s3{ - -
54 |
>'. o] oate JOB NO, | DRWG. NO. | SEV.
-,
_ TS jaz22 | f97Es )
4D T osuen FOR PHAST 2FRO -F-06

HEAT EXCHANGER SPECIFICATION SHEET

¥

WINTER. ConprTion
W

RAGC SPFC FORM 138 (6/76)



HEAT EXCHANGER SPECIFICATICN SHEET

o7 IMER AND EXCHANGER
“TLECT LOCATION -MANUFACTURER
st SULFOUR PLARANT = /D £XCH. NO. REQ. NO. .
JICZOF uNIT SWLLEUR COND . ITEMNO. /O E=/Q77,202,30D
: TY?E ({ORIZJVERT) CONNECTED !N SERIES PARALLEL
L susiEouniT JEFRIGROSS) A3 Ly SQ. L7 SHELLSIUNIT SURF/SHELL [EFF/GROSS!
4 PERFORMANCE OF ONE UNIT P ‘
P40 ALLOCATION SHELLSIDE PASS=1 TUbES|oE7°E§ !
FLUID CIACHLATED LORTE/R ALID (A ‘
TGTAL FLUI0 ENTEAING WBHA] 76 29 YL 2606
IN ouT IN ouT
LD i ; 20906
VaAPOR L3 HR, MW v 1972960 19056
HUTISIND i LAUHR, MWL ! ;
3TIAM &7 716
varzh 7529 753
FLUID VAPCAILED/CONDENSED
GRAVITY, L0,
Y13 CEITY, LiQ. (VAP i |
THE 514, CEND., LIG. (VAP . i
SPRCAIC HEAT, LIQ. (VAP
TEMPERATURE 'F 29 z 297 459) 275
“FERATING PRESS. (PSIAIESIG) | Y @) G Lo sS-7
10, FASSESISHELL
JELSCITY FT/SEC
SRESS. CROP, ALLOWI/CALC. B 0. & ! 0.9 |/
SOULHNG RESISTANCE . >R =XeTod] : Q- 00 2
AEAT SHCHANGED. G- 219 X10° 3TU:HR; 2T {CORA) (WTD) ‘F
TRANSFER RATE, 3ERVICE CLEAN 3TU/HR. 5Q. FT.°F
CCNSTRUCTION
SHELLSIDE | TUBESIOE :
31074 TZST PRESS. Psigf V7S ! SO i NO.oF L NiITs = 3
31 GM YEIAPERATURE *=l . { > ;
AC3IGN ALLOWANCE iN b2 ‘?g " 820 (| fueace /“"”" =4 1444
CGHNECTICNS Livcer 2" )SO# RE | 30" /SO0# RE '
si1ze ;SUTLET L2 SO e 30" ISDHRE
RAT:H '"QUTLET lovfe” ;u‘nm TACICED)-
ESN0. JOo§ 0D R THE UIINIAVG) )R G LENGTH |8 =0 PITCH FLOW —amm {2 O O
T MATERIAL Ce § - T20E-TUBESHEET .OINT .
SHELL [y 10 o SHELL COVER (INTZG.) {REMOV)
SHANMEL, SONMET CHAMMEL COVER
T UATSHEET-STATIGMARY TUBESHEET FLOATING
FLCATING HE-D COVER 1MPINGEMENT PLATE (YES) iNO)
2eFELIS.CACS TYPE % CUT iSIA/AREA) SPACING
SAFILES-LOMG SEAL TYPE TUSE TUPPSATS
NIUL. FAX: SHELL CHAN, EXPANSION :0I1NT
CDE AECUIREMENTS 3TamP (YZS) 140) TIMACLASS R SPECS
A€ ST SACH SHELL JunNCLE FULL CF VATER
CIUVARKS: WARK GR) ANT PEICENT ‘AT AS RECLINRED
. = E HAS . WIT M lFF = 4

COMDITIONS 2NN TURE DESIGH.
—_A@MOCMMM_Q_J_W&&L

RPREFER TO SH 2 OfF 2.

‘ I l,‘\.x‘-:n ¥
BRI S

.3 MG, 1 28VIG, MO, 0 28Y. f

! 76-25- p
,'mu.ec “N“'IHRZ E-07 i 0 i




HEAT SXCHANGER SPECIFICATION SHEET
o VA e
T SULFUR Pramr (/0 _ &xcH.no. AEQ. NO. I
-iCEOFUNIT SULF coMd ITEMNO. /O £-/07, RO7, 307

. T(9€ i{HGRIZIVERT) CONNECTED IN SERIES PARALLEL
", 3% T 1EFFIGRCES) SHELLS/UMIT SURF/SHELL (EFF/GROSS)

: PERFGNMANCE OF ONE UNIT

= TIIS ALLCeATION SHELLSIDE 'PRSS(2) TusESIDE

1 Fo D iACLLATED V Al (s S

TR TLLD 2L TERING LB/HR TAH90LS
- o IN | curT [ N cuT
B SRR | . i [ { } 197
w s La/HA v | 0551 177757
©IND L3:HR, MY !
IR i

. e T

L1 eI T A 3RORIZECHICNT ENSED

PATAwIOY LA {

4 SITY, i, VAP i 1

g fTGND., L, e : ! P
CCrTCIEIT HEAT, LG A2 ! | L

Ml I
N !
w0 T TiTeaatunRE FT T T 32 22 O
3 TING FREES, P3IA1 ESICA | i ; L g 27 g
T Cus REIIZMELL i .
e eShT FT/SEC
TTINE, GRCP. AlLe.t it S / ' o<

TTTROVLLLNG RESISTen T [ OO

- ANGED 3TU/HA; MTD (CORR) (WTD) . F
o' NSFEA RATE. TE7 1A% CLEAN STUIRA. 3Q. 1. 7
.2 CONSTRUCTICN

0 | SHELLSIDE 1 TUBESIDE .

2 1TNEE SN TEST PRESS. 281G 7 =D !

2. LEEIGN TSMPERATLAS = 650 . "
TUOOTINGIOSION ALLDWA. NS 1
T LDNMECTIONS !

v

BCIED

2i rUsEsto. ALY« Ja " LEMGTH /2 / PITCM. FLOW —am (o O O B
331 TURE MATERIAL - TUBE-TUBESHEET JOINT 0
W el 10 20 SHELL COVER® UNTEG.! {REMOV)
S TAANNEL-GONNET CHANNEL COVER
c2l TURISREETSTATILN.L: TUBESHEET FLCATING
3 NG HEAD LTVER IMPINGEMENT PLATE (YES) INO)
184 :5-CAGSS TYoE % CUT (DIA/AREA) SPACING
SR anTEELONG SEAL TYPE TUSE SUPPCATS ]
w3l SUL. THK.. SHELL SHAN. EXPANSION JOINT K
w7 rai¢ET3 ;
<3110 JECULIREMENTS STAMP (YES) iNO) TEMA CLASS SPECS
E SHT ZacH TeELL IUNSLE FULL OF WATER
W SEAAD: AN TR STACENT (ATE a8 PEQIRED
e i
1 - =) 1 H L6 .23 N0, ! Tawn nG, - ey,
P> ’”~ ' ' ' . R - -t
i — g2 'S 03" o
Q. S o L E-07 .
CaS IVU AN G 38 A, T3

S5H L OF L
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HEAT EXCHANGER SPECIFICATION SHEET (\l ORMAL

Corldi Tionl
v

custonzn aNo  AOF = EXCHANGER
PROJICY LGCATION BRe( K3 /\l RIDGE (. . Kr. MANUFACTURER
PaNT o [ SupfuR  pLANTY — excH.no. /o L —Jo ?MEFESREQ- NO. 3
schvickcr ustl . TAIL §AS  SUPER HEATGR ! ITEM NO. A
SIZE 37-96 TYE CE ™ (HORIZVERT) CONNECTED IN | SERIES | PARALLEL
SURF.JUMIT {EFF(GROSD |2 OV SHELLS/UNIT 1 SURF/SHELL (EFF(GROSS} 1200
PERFOAMANCE OF ONE UNIT
FLUID ALLOCATION ‘SHELLSIDE TUBESIDE
FLUID CIACULATED 600 PS19. < TEAM Yl ds) GAS‘TF&SI 50,2, % dz ).
TOTAL FLU!D ENTERING L&/HR 1.737 7 7, 75%
IN i ’ out ouT
LIGUID
VALCH LB/HR, MV =27,758 ks 77,758 123.9
NUNCOND LB/HR, MW i -~ '
STEAN 1,737 ]
WATER 1,737
FLUID YAPORIZE D{CONDENSED, 1.737
GRAVITY, LIO. X :
VISCUSITY, LIQ. (VAP.) <P ¢ 0.0221 ) | 0.0234
THZRAL COND., LIQ. (VAP BTUAT /HR/E { d.olg® diz 0-0197 )
SPECIFIC HEAT, LIQ. (VAP) RTU /LR-E ( 0.294 )]z 0.29% )
/ +—
TEMPERATURE _F 4 %9 489 320 37E
OPGRATING PRESS. (FSIAN(IPSIG) for) 504 4.4 )
NO. PASSESISHELL - ONE N &
VELOTITY FT/SEC
PHESS. DROP, ALLOW/CALC. PSH | Nzl / 0, 4 /
| FCULING RESISTANCE . a.00J % Q.v0 2
HEAT EXCHANGED " ].27 X 0% BTU/HR:; MTD (CORRI (WTD} °F
TRANSFEf RATE, SERVICE F-OR CLEAN ] 8TU/RR.SQ. FT. F
CONSTRUCTION
) SHELLSIDE TUBESIDE
DESIGN/TEST PRESS. esigl 60 |/ SO/
LESIGN TEMFERATURE Fl SOV 600 NO. OfF uniTS = 3
CORRNOSION ALLOWANCE IN Yo /e ‘ -
CORNZICTIONS INLET - 30 AREA = | 200 & /umit
size QUTLET - 20
RATING ’/\—/ :
TUBES NO. 4§D 0D /.25 THK {(1:118°AVG) /4 (A LENGTH PITCH Frow—o= § A O 0
TULE MATERIAL, € & TUBE-TUBESHEET JOINT
SHELL cs 1037 00 SHELL COVER (INTEG.) (REMOV)
CHANREL/BONNET CHANNEL COVER
TULESHEEY-STATIONARY TUBESHEET FLOATING
TLUATING HEAD COVER INPINGEMENT PLATE (YES) (NO)
45FELLS CROSS TYPE % CUT IDIAJAREA) SPACING
B2F FLES-LONG SEAL TYPE TUBE SUPPORTS
INSUL. THK.: SHELL CHAN. EXPANSION JOINT
GASKETS
| _COLT RVGUIREMENTS STAMP (YES) (NO) TEMA CLASS SPECS
[ WEIGHT: EACH SHELL BUNOLE FUIL OF WATER
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2, EXCHANGCZR To PzpForM DR ~oTh NorMAL AwD TuN PowN ¢ gnurTionds
excHANG IR To RE VERTICALLY, IN=LINE MOUANT:D
4 AXIAL TABs3:D= =NLET AND OuT/eT No22irs REQUIRID
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HEAT EXCHANGER SPECIFICATION SHEET TV‘RN DOWhl COT\D.'TIO"i
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EXCHANGER
MANUFACTURER

TNt LANT

ssnvnca OFUNIT  TAL L GAS

TYPE

CONNECTED IN | SERIES { PARALLEL

SURF./UNIT (EFF/GROSS) SHELLS/UNIT

/ SURF/SHELL (EFF/GROSS)

PERFEORMANCE OF ONB UNIT

FLUIDO ALLOCATION

SHELLSIDE TUBESIOE

FLWIO GIRGULATED

LYo IP.SH

ST AM ALz

TOTAL FLUID ENTERING LB/HA

3%

-
-awmumm.suﬂ..

25,919

ouT N cuT

LIQuUID

VAPOR LB/HR, MW

.9

NONCONO LB/HR, MW

25;9|L

gC,Q'ﬁ"lzz‘.j ‘

STRAM

WATER

L5K

“FLUID VAPORIZED/CONDENSED

5%

GRAVITY, LUQ.
VISCOSITY, LIQ. (VAP.) Z P

THERM. COND.. LIQ (VAR BTU/ET i/ =

N R

1]

\h./V\/

SPECIFIC HEAT. LIQ. (VAR RTU/11" .« T
!

TEMPERATURE °F

481

QPERATING PRESS. (PSIA[(PSIG

Hhao

O s)

NO, PASSES/SHELL

YELOCITY FT/SEC

PRESS. DROP, ALLOW/CALC, #51

NLl. |/

FOULING RESISTANCE

Q.

Jgeocy

HEAT EXCHANGED

0,48 Xia°

BTU/HR: MTOD (CORR) (WYD) °F

TRANSFER RATE, SERVICE

CLEAN 8TU/HR. SQ. FT.°F

CONSTRUCTION

~
N [ sweiisioe

TUBESIOE P

DESIGN(TEST PRESS. PSIG] []

DESIGN TEMPERATURE

CQRROSION ALLOWANCE

CONNECTIONS INLET

~

SIZE

<

RATING N\

R
-

TUBES NO. oD N~ THK (MIN/AVG)

P pu—
LENGTH ~  PITCH Frow—e= J{ A O 0O

TUBE MATERIAL

.

TUBE-TUBESHEET JOINT

SHELL

BN, oD

SHELL COVER (INTEG.) (REMOV)

CHANNEBL/BONNET N

_~CHANNEL COVER

TUBESHEET-STATIONARY

~~  TUBESHEET FLOATING

FLOATING HEAD COVER

e

IMPINGEMENT PLATE (YES) INO)

BAFFLES-CROSS TYPE 7

TN% CUT (DIA/AREA) SPACING

BAFFLES-LONG SEALTYPE

TUBE SUPPORTS

INSUL. THK.: SHELL _~CHAN.

EXPANSION- JOINT

GASKETS

/

e

N~

CODE REQUIAEMENTS e STAMP (YES) (NO)

TEMA CLASS ™\ SPECS

WEIGHT: EACHSHELL BUNDOLE

FULL OF WATER S~

REMARKS: MARK (S}'P/AND PERCENT (RT) AS REQUIRED

DATE

T JOB NQ. | OPWG.NO. | REV.

REV.

(O~

H>P

ISSUED FOR pHASE

14322
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4.4 Data Sheets for Fired Heaters
Reaction Furnace (10F-101, 10F-201, 10F-301)

Waste Heat Boiler (10F-102, 10F-202, 10F-302)
Acid Gas Burner and Waste Heat Recovery (10F-101, 10F-102, 10F-103)
Acid Gas Burner (10F-103, 10F-203, 10F-303)
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FIRED HEATER DATA SHEET

2 LNMITS REGD.

FOR PRIcING PurRPOSE {/o:-‘-uo.,roz.,losj TOGETHER FORMS

/35/:.2— Manufacturer

ONE PMNIT-

= EIN I G E———— cuio.No L2~=/07; JDE-J0L JoE- 03

T IR YA e ey

Customey

Locstion

Unit ﬁa&dﬁ_ﬂ%‘?‘%’&%ﬁl&

ZZ0oU
Numbes Reguired
Tota Hese Abssstied mm Stu/e Type of Hester
HEATER PERFORMANCE
HommeSestion . c:cicsssisssve ww sesssvssvies e Aoy M -

SOPNED < i iven 0 g0 an b e eies wiEe s g P
TR | oo nnins eome smneessenses s nestesnesess
Hest Absorption . . . ....... 3 de s e eusiaseseesves TN BN
PIOm RO . 5. oo 06 viaesesiss svaeieses e e e e 1.7}
Pressure Orop (Allowabie - Clesn/Fouiled) . . ... .cccccecccoone pei
Pyessusre Drop (Caicuiated - CleanvFouied) . . . cccc oo o6 wia e P
CokingAHOWENEE . . . ... ..ccccccittsnceccaracscssces in
Average Radiant Flux Dersity (Allowasbie). . . ......... Bturteeg f2
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Mmcimusy Allowabie inside Fiim Temperetuee - <« c . .00«
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VB ¢« 500 5.0 6 s s m 0 wmwmeas ve i nees & ews ve'cneoesMmalwe
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Specifie Hewe, Liquid (Vagor) ...........c.. oeeso. Btu/be 9B
Conductivity, Liquid (Vepos) ......cccov cocees oF
Quziet Conditions:
TeMDOIBTUM. . . . . .. ccnerncnnacnnan ssassenseansnian ¥
PYRRRI: .. 5 s s s R e e a e T (peig)(psia)
LiguidFlow. . .....co.000 B SRS S e e e . .lo/mh
VEDRE BRI, 4.0 ¢ o0 o wmarsinie v s o sw/e s suse orwesa/e ooeo.lbdh
Density, Liquid (Vapor) AcP&T ......... e . - Jbics ft
Grawity, Liquid. ......... R - . o« «-(Sp Gr 32 60°F)
VOB ..« 5c v wiovios o 26 5086 908 SleLs STevewE @ Ve e e e mol wt
Vissouity, Liquid (Vagom) . . ......ccc000e v o658 @6 6 IS T (o4
Specifie Hewe, Liquid (Va3po#) . .. .....ccce0e Sin TS Btulb°F
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COMBUSTION AND FUEL DATA

Typeof Fueb . .. ....ccccvceecccconccncons tersecressanes
EXCOm A . . ... .ciiveenncnnns messessessesemeroessse s o %
Calculsted Heat Relesse . . ... ..... cesreennsessasss M BWNLHY) =
Caiculated Efflciency, Pescant (LHV) . . ... ... cc.c-n cesescane veseen
Guaranteed Efficiency, Percant (LHV) See Nots. . ... .. seessrrcressvee
Radistion Loss, Pereantof Hest Relesse (LHV). . . .. ... .ccceivnveanres
Flue Gas Temp, Lesving Radiant Section. . . . ...... cerevecsasenes IF
ﬂuGﬂTmmemﬂm‘Aaaa;saasa..-.....'...:ﬁ
Flue Gas Temp. (Uncorrilesving Aie Hamtar. . .. ... ... cesescsennaes
Flue Gas Mass Velocity-Conv. Section. . . .. cccveveen. eeee.. bisgferme
VolumetricHeat Releass. . . .. .. cccvvecceee eesvosrmrns Btu/Mcu ft
Altitude Above Sea Lavel . . .. ..... [ eeeremsscsssaset e oft
Air Temperature, COmMBUSHION . . . . .. ccrvccsccccccresonacsarsns OF-
Air Temperature, Oraft. . . ... ... cecenae S A
Minimym Fumace Oraft/Locstion . ... ...... .............,...MH
Draft st Busmers .. .. .....convesionccosccvsracocrvscnas inHZO
Nate: A Fusl Sevingsof ___mm Btu/h: Fust Vaiue $.
Wil Otfsst 3 $1000 incresse in mm 8t
Fumace Cost (Erected)
Fush Chasscteristics.
HestingValue, . . ....cc00 ceseroasseme cremesoss cecessess HHV
Hestimg Value. . . ...c.civeee cevcrecenn cecsrcsricasscns LLV
SPRCIfICGIaNILY .. ..cccececemeccacnacames eesnsssrsessrsasns
Moleculer Weight. . . . . ... ccceccscsnes secesvssmscscsascsssnss s
Viscosity, At ___JF ......... ceecsresacsacan veecesases,SSU
Viscosity. At ___OF . . ... ceeennns resesman cevesnsenw -.SSU
Fued Pressure Availsble st Bumer . . . ... vane ™ cecmoeen [P 3G
Atomizing Steam Pressure. . . . . ccccvevacesn coeces cemeroannns peig.
Compostions .
Vanadidm ... ..ccocevescccctvscecessnanse tecacecncacss ppm
Sodfum...... cesessesscsesensone ceesnsecsnsssssecnss s TP
SaitComtent, .. ..... cerescccssas ceresasens ceresmesnenma pom
Ast .. ve e eeaveesan ccececesessvesccsana cecoore % we
SUHUP. ... i icctrerncccnsacoccacccnans secacsos cesons % wet
Hydrogem. . . ..cccoeccccnvsmes cessesccansessssaanacans % wt
CarbOM . .o cvccavcnssacaarsessnces eseaace ceesesseannas % wt
Nitrogen . ......... eeesans ceseans teecsscsssresene % wt/% vol
Oxygem....... esesccmacsncssacans cessesessserasaans . Bwt
CHg ...... sesesesanas ceaens vevscesmas resecescarnes % voi
CHg ...... tevsecssee tecsetcnanensoes cecsesssassnne % vol
CoHg . civvvevennneed  eceseccscanne cecsessvsseccasnns % voi
CHg . .ceiiennene. cecescessmea eceescsvcas eccrevecnans % vol
o Mecestaaeteanoateanarencannas % vol
e A % voi
Vo (= y of Y S
T—HI1S e A SPEC) AL YRS OF FIREN I’IF'QTERr
COMPRISING OF THEEE PRPRARTS ALD GAS
2upnrg (J0F-10), 201, 30V ), RES (T/O0ns FURNACE
(/0F-702, 202 .202) AMD LWASTE pEIT LoipsR /0F-|
/O3, 203 303) L LROCESS QD MECHAMNIAL COMDITICNS
= Dy oLy e T 7
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@ CALCULATION SHEET T ACHMENT No. 3

. . P. 0. 80X 2166 s
c{ HOQUSTON, TEXAS 77001 ) e —
SIGNATURE JW W‘;L DATE - CHECKED Y opave _L17 /$°
prosect — BRECKINRIDGE PROYeCT s8N0, 14222

suBJECT PLM/I /0 C {MLfUR PWI) ACID 57/8 gUM@HEET / . OF .3 SHERTS
[O0F ~l03,%03, ?03 . '

1

2 This specificatiion covers one assembly (three total required)

3 consisting of:

4 1. Combination forced draft burner for the combustion of acid

5 process gas or pipeline gas, with all the required accessories.
) 2. Pilot burner for theé éombustion of plpeli.ne gas, with all the
? required accessories. .

: 3. Electric ignitor for the burner.

10

1" PERFORMANCE SPECIFICATIONS

.2

13 I.. Combustion Burner - Acid Process Gas (normal operation)

:: 1) Acid Gas Composition | Mols/hr Mol %
T6e ' HyS . 603.69 67 .48
17 ' , COog 163.08 18.23
- Hy0 113.80 12.72
19 co 3.02 0.34
20 : Ho 1.89 0.21
21 NH4 0.37 0.04
2 , cos - 0.17 0.02
3 Ny 0.12 - 0.01
2 HCN 0.06 0.01
= c1 _ 0.21 0.02
* Cy | 0.12 0.012
: Cy . - 0.04 0.004
o c, : 0.02 0.002
10 Cs 0.12 0.012
21 . Ce+ . 2,03 0.23
2 Phenolics (as phenol) 1.77 0.20
3 ' Others (as valeric acid) 4,15 o 0.46
34 Total 894.61 100.00
3

kT

NO-90101 (9/74)
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7) Air Temperature

8) Air Pressure

9) Air Volumetric Rate

10) Combustion Chamber Pressure
11) Required Heat Duty

12) Design Heat Duty *

13)  Required Turn Down

14) Gas Outlet Temperature

15) Gas Outlet Pressure

ﬁﬁ‘ CALCULATION SHEET ETTACENT  NO. D
b/ uougékﬁzéggmm e~
siGnaTuRE ) Aved &A@"‘T/ DATE CHECKED pate _/ // 7/6%
prosecT _LRECKINRIDGE _d PRoTE¥CT _ sosno. [ 4222
SUBJECT PLAVT 10 E0 PIMT) flem G4 BUPNZR _ sueer- 2 oF 2 sueers
loE-1)3, z@l, 309
2) Acid Gas Temperature 460°F
3) Acid Gas Pressure 9.8 psig
4) Acid Gas Volume 8.147 MMSCF/D
5) Number of Burmers One
6) Combustion Air Composition
02 19.75
H, 74.31
Hy0 5.9

—166766_§§ Volume
460°F
9.8 psig
8.535 MMSCF/D
9.5 psig
26.75 MM Btu/Hr
29.43 MM Btu/ﬁr
25% of Design
2000°F
9.5 psig

II. Combination Burner - Pipeline Gas (Startup Operations)

1) Pipeline Gas Higher Heating Value at
60°F 14.7 psi

2) Pipeline Gas Mol. Weight
3) Pipeline Gas Temperature
4) Pipeline Gas Pressure
" 5) Pipeline Gas Volumetric Rate
6) Air Pressure

7) Required Heat Duty **

* Values include 10% contingency

*% 25% of design heat duty of combustion burner

950 Btu/SCF

16.51

100°F (Ambient)

500 psig (Maximum)
0.186 MMSCF/D
9.8 psig
7.35 MM Btu/Hr

HO-92010% {8/74)
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CALCULATION SHEET A TTACHMENT ~O. 2y

P. 0. 80X 2166

. HMOUSTON, TEXAS 77001 .
siGnaTuRe __JAMES Cé@ﬂl DATE 11/2/2° CHECKED _______~ _ DATE _Z_/’, >do
srosecT _BRECKINRIDEE  § PROTECT JOB NO. (4222

SUBJECT PDWT {0 (Suifer PUWT) ACID 4AS BuRNER SHEET > OF 2 _ SHEWTS

[0 =l03 , 203, 303

III L

Iv.

Pilot Burmer

1)

2)

3)

4)
5)
6)
7)

Pipeline Gas Pressure

Pipeline Gas Volumetric Rate Vendor to specify
Combustion Air Pressure 115 psig

(Maximum available)
Combustion Air Volumetric Rate véndor to specify

Purge Air Pressure (Maximum available) 115 psig
Purge Air Volumetric Rate Vendor to specify
Pilot Duty A Vendor to specify

Electric Ignitor

The burner is to be equipped with electric ignitor.

Mechanical and Structural Details

L
2)
3)

4)

5)

Electric supply available at 120 & 240V/60 cy/l phase
Copper and copper alloys should not be used.

Purge air is required on sight ports, natural gas line
(pipeline gas), acid gas line and pilot lines. Vendor shall
specify volume and pressure required.

Each burner is to be installed on its respective reaction
furnace, i.e.

10F-103 on 10F-101

{OF-ZOS on 10F-201

10F-303 on 10F-301
Burner to fire horizontally along the central axis of a
horizontal cylindrical reaction furmace of 5'-9" ID x 24'-=0Q"

T-T length. Vendor to design to prevent flame impingement
on vessel refractory.




4.5 Data Sheets for Pumps and Drivers

10-DS-G-01: Molten Sulfur Pit Pump (10G6-001 A, B)
10-DS-G-02: Sour Water Return (106-002, 106G-003, 10G-004)
10-DS-G-03: Sour Water Return (10G-005, 10G-006) .
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FORM NO 130 {REVISED SEPT 72)

CENTRIFUGAL PUMP DATA SHEET

APPUCABLE TO: PROPOSALS

PURCHASE O AS BULT O

NOTE: O INDICATES INFORMATION TO BE COMPLETED BY PURCHASER:

O BY MANUFACTURER

woa N0 /7222 remno._JO G=001 A4, (A

PURCHASE OROER NO.
REQUISITION NO.

INQUIRY NO

DATE

REVISION

M — I - — — .
FOR = < < se_[ZRE QIRINIRIEGIE COUNTY KY.
UNIT PLANT 1O SEVICE__ MOLTEN  SiuIeFUR PIT PUmP
NO. PUMPS REG'D_2— _ NO. MOTORS REQ'D ITEM NO. PROVIDED BY MTO BY
NO. TURBINES REQ'D _JTEM NO PROVIOED BY MTO BY
PUMP MFR_L AWIRENCE. sizEanpTveE__ 172" O STAGES __{ SERIAL NO.
OPERATING CONDITIONS, EACH PUMP PERFORMANCE
eI _NPOLTEN SULFUR yS 6PMat PT. NOR__7 S RATED A PROPOSAL CURVE NO.
DISCH. PRESS. PSIG T M I TS O npsua waATERl_——
PT.ENOR_390 Max._3 OV _ suct. PRESS. PSIG MAX. RATED €D er. &4 ___owp men_'Z,_3___.
SP. GR. &1 PT 0IFF. PRESS. PSI___ 7.1 52 MAX. 8HP RATED IMP___ T,
VAP, PRESS.  PT, PSIA OIFF. HEAOD, FT 94 MAX. HEAD RATED IMP
S upTapCS 3.24 NPSHA, FT 12.4~ MIN, CONTINUOUS GPM
CORA/ERDS. CAUSED 8Y HYO.HP B 2 ROTATION (VIEWED FROM CPLG ENO)
CONSTRUCTION S SHOP TESTS
NOZZLES SIZE RATING FACING LOCATION (NON-WIT. PERF. OWIT. PERF.
SUCTION ON-WIT. HYDRO OWIT. HYORO
—— ONPSH REQD. OWIT. NPSH
(OSHOP INSPECTION

CASE-MOUNT: CICENTERUNE C3F00T CBRACKET JX(VeRT. (TYPe)_JUBMEIRGEL)

-SPUT: O AXIAL [JRAD: TYPEVOLUTE (JSGL ([J0BL (JDIFFUSER

(OUDISMANT. & INSP. AFTER TEST

PRESS: CIMAX ALLOW. PSIG *f: J HYDRO TEST psig  |OOTER
CONNECT: IVENT (JORAIN [JGAGE
IMPELLER DIA: (JRATED OMAX e MATERIALS
MOUNT: [JBETWEEN 6RGS [JOVERHUNG  (J WEAR RG. DIAM./CLRNC i AP CASE/TRIM CLASSO.—
BEARINGS-TYPE: (TRADIAL QHRUST /
Wee CIRNGOIL OIFL000 CIOI MIST CIFUNGER CIPRESSURE (3 <z ,/ 216 55
couPUNG: CIMFR I MODEL
ORIVER HALF MTD 8Y: O PuUMP MFA O DRIVER MFR O PURCHASER -
PACKING: (] MFR & TYPE QISIZE/ND. OF RINGS BASEPLATE: [
MECH. SEAL: [ MFR & MODEL APY CLASS. CODE VERTICAL PUMPS
QI MFR COE PIT OR SUMP 0EPTHO 22 '
AUXILIARY PIPING MIN. SUBMERGENCERETD.O___ T '
Otw. PPE PLAN Ot Oss: Otams; OPe __{COLUMN PIPE: O RANGED CITHREAOED
0 TOTAL COOLING WATER REQ'D, GPM QO SIGHT 1. REQD LINE SHAFT: [JOPEN (J ENCLOSED
(OPACKING COOLING INJECTION REQ'D: C) TOTAL GPM arsis 8RGS:  (1BOWL CIUNE SHAFT
OSEAL FLUSH PIPE PLAN Ocs Oss. OTaiNg OPPE BRG. LUBE CIWATER CJ0IL CIGREASE
OEXTERRAL SEAL FLUSH ALUID Ocrm Orsis ROATAROD Ocs. Oss. Osmz Omone
OAUXILIARY SEAL PLAN Octs Oss. OTuems O Ppe FLOAT SWITCH O
OAUX. SEAL QUENCH RLUID PUMP THRUST, L8 CuP [ —
TURBINE ORI
j _ MOTOR DRIVER e o £ DRIVER
w_1O ____ reM_LB0O  rraMe vnusmnss/mus_’iﬂﬁﬁn_
MR BEARINGS
TYPE___ INSUL FULL LOAD AMPS
M TEEC  TEMPRISEC_______ LOCKED ROTOR AMPS APPROX. WY, PUMP & BASE
Ows Ovss VEAT. THRUST CAP. L8, SERVICE FacTOR L. ©

MOTOR TURBINE

APt STANDARD 810 GOVERNS UNLESS OTHERWISE mnm

pump T4

Siundm

NQ S QOPPEE QOR COPPF/?
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FOAM MO 130 (REVISED SEPT 72)

s8N0 L4 22 rmne. LOG = 02 0Q3 ooy

CENTRIFUGAL PUMP DATA SHEET

PURCHASE ORDER NO.
APPLICABLE TO: PROPOSALS O PURCHASEQ ASBULTO AEQUISITION NO.
NOTE: O INGICATES INFORMATION TO BE COMPLETED BY PURCHASER: INQUIRY NO.
] BY MANUFACTURER _ DATE — REVISION
— — —
FOR BRE ¢ le1pt RIDGE  PROIECT SITE__/3XE CICINRI DGE cOUMNTY  KY.
T, PLANT _tO SERVICE_S QIR WORZE e  RETURN
NO. PUMPS RETD_Z__NO. MOTORS AEX'D__3__ITEM NQ. PROVIDED 8Y MTD 8y :
NO. TURBINES REGD ITEM NQ.. PROVIOED 8Y MTO 8Y
ump MR_LSL_ By MecranliCoite  SIZE AN TYPE STAGES SERIAL NO.
OPERATING CONDITIONS, EACH PUMP PERFORMANCE
- A
w0 SO/ WATER _uscMufriR_ SO _am_ S0 PROPOSAL CURVE NO.
DISCH. PRESS. PSIG__E € RPM NPSHR (WATER)
PT.F.NOR_ /20 MAX __ SUCT. PRESS.. PSIG MAX. RATED L~ 20 gwematen_2 -8
spRarr_0:-993 — OIFF PRESS. PS1 Ab MAX. 8HP RATED IMP 335
VAP, PRESS. 2t PT. PSIA DIFF. HEAD, FT_. Lo 7 MAX. HEAD RATED IMP
VIS. & P, Ssn ——CP o NPSHAFT 310 MIN, CONTINUGUS GPM
CORN/EROS. CAUSED BY____ /Y Z.C a2 HYO. HP L33 ROTATION (VIEWED FROM CPLG ENO)
CONSTRUCTION SHOP TESTS
NOZZLES SIZE RATING FACING LOCATION KSNGN-WAT. PERF. " OWAT. PERF.
SucTIoN (ENON-WIT. HYORO OwIT. HYORO
2L NPSH RED'D. ,
GISCHARGE ___ gsuor (NSPECTION o, s
CASE-MOUNT: CICENTERUNE (JFOOT (CTBRACKET (] VERT. (TYPe) COUISMANT. & INSP, AFTER TEST
SPUT; CJAXWL (JRAG: TYPEVOLWTE (JSGL (JOBL (JDIFFUSER omHen
PRESS: CIMAX. ALLOW. psig >F. (3 HYORO TEST (]
CONNECT: CJVENT CJORAIN (JGAGE :
IMPELLER G1A: (JRATED OMax artvee MATERIALS
MOUNT: (IBETWEDM GRGS (JOVERWUNG (] WEAR RG. DIAM./CLANG. must/mumsslg‘s -3
BEARINGS-TYPE  (TRATIAL O THRUST :
Wse COMNGOL (JACOD CIOILMIST CJRINGER (IPRESSURE O _
courung: O MFR O moce
ORIVER HALF MTO BY: O PuMP MFR O ORIVER MFR O PURCHASER - -
PACKING: (I MFR & TYPE CISIZE/NO. OF RINGS BASEPUATE: (3
MECH SEAL: (3 MFRt & MODEL. AP CLASS. CODE. VERTICAL PUMPS
QM CooE PIT OR SUMP OEPTHO
AUXILIARY PIPING MIN SUSMERSENCEREND.CI___ ...
Ocw.rrepan____ Oct: Oss: OTueme: Onre COLUMN APE: (1 AANGED (JTHREAQED
CJ TOTAL CODLING WATER REXD. GPW O SIGHT £, RETD LINE SHAFT: CIOPEN  CJ ENCLOSED
COPACKING CODUNG IRUECTION RETT: L TUTAL GPM arus__ BRGS:  CJBOWL  CJUNESHAFT
CSEALRUSHPPEPUAN_______Ocs Oss Oruaing Omee 8RS, LUBE CIWATER CJ0IL (JGREASE
OEXTERNAL SEAL ALUSH ALID Ocem arss AROATARID Ocs Oss Osm Onane
OAUXIUARY SEAL PLAN ocs Dss OTusNg O Pire ROAT SWITCH O
O AUX. SEAL QUENCH RLUID. PUMP THRUST. L8 CJUP Qooww
— T OTOR GRTven - TURBINE ORIVER
W_ S  wm_d(c O FRAME_L O3 T” vOLTS/PHASE/CYCUES 460/ 3 4 2
MR BEARINGS. LUBE:
e . INSUL FULL LOAD AMPS
BCE.ELTBD RISE C_________LOCKED RATOA AMPS APPROX. WT, PUMP & BASE
QOws Ovss SERVICE FACTON

VERT. THRUST CAP. L8,

MQTOR TURBINE

APt STANGARD 610 GOVERNS UNLESS JTHERWASE NQTELL

DPRO7THLEH SHELT ComMmmony T

I A-00% 503, 004,

. Jos*no.[onwmc NO. | REV.
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FORM NO 130 {REVISED SEPT 22)

w08N0._ 14222 remn0_/ 0 G-0065, 006

CENTRIFUGAL PUMP DATA SHEET

PURCHASE ORDFR NN
APPLICABLE TO: PROPOSALS O PURCHASE O assutO REQUISITION NO
NOTE: O INDICATES INFORMATION TO BE COMPLETED BY PURCHASER: INQUIRY NO.
3 BY MANUFACTURER DATE REVISION

S —— — — — —— — m— S——— T
FOR [BREC JCIN Pt DGE PROIFET SITE__LBRE CICINRIDGE COUMNTY KY.

uNIt 2raMT 1D SERVICE__SOU R  WATER RETURN
NO. PUMPS REQ'D _~"Z—_NO. MOTORS REQ'D ITEM NO PROVIDED BY MTD BY
- NO. TURBINES REQ'D _.ITEM NO PROVIDED 8Y MTD BY
pump MFR_ES T By M i=¢ ¥ AacAL 5126 aND TYPe STAGES SERIAL NO.
OPERATING CONDITIONS, EACH PUMP PERFORMANCE
uUID SOLIR WATE R  ysPMatPT.NOR___ S © paTEn_. .S O PROPOSAL CURVE NO.

DISCH. PRESS.. PSIG So APM NPSHR (WATER)
PT.ENOR_/ 20 MAX_ ____ SUCT. PRESS. PSIG MAX. rateo___ /4. EF_S0O  wpraten 2. 8
sPRupT_0- I8 R i press.esi 4 MAX. BHP RATED IMP___3, 3%

VAP. PRESS. ot PT, PSIA DIFF. HEAD. FT ._lex. MAX. HEAD RATED IMP
VIS, 2t PT. S1s - NPSHA, FT 3o MIN.CONTINUOUS GPM_______
CORR/EROS. CAUSED BY _ S < 2 HYD. HP /-33 ROTATION (VIEWED FROM CPLG END)
CONSTRUCTION ' ) ~_SHOP TESTS _
NOZZLES SIZE RATING FACING LOCATION (PNON-WIT. PERF. OWIT. PERF.
SUCTION (UNON-WIT. HYORO OWIT. HYORO
ISCHARGE ONPSH REQ'D. OWIT. NPSH
(OSHOP INSPECTION
CASE-MOUNT: CICENTERUINE CJFOOT (JBRACKET [ VERT. (TYPE) .
: ODISMANT. & INSP. AFTER TEST
-SPUT: CJAXIAL (JRAD: TYPEVOLUTE (JSGL [JOBL ([JOIFFUSER OOTHER
-PRESS: CIMAX. ALLOW, PSIG *F. ) HYORO TEST PSIG
-CONNECT: CIVENT CIORAIN CIGAGE
IMPELLER DIA: CJRATED CIMAX arveE: MATERIALS
MOUNT: (JBETWEEN BRGS CJOVERHUNG (3 WEAR. RG. DIAM./CLANC AP! CASE/TRIM CLASSERY.
BEARINGS-TYPE: (JRADIAL CI THRUST
tBE CIANGOIL CIFLO0D CIOILMIST CIFUNGER CIPRESSURE O . CARPEMTER 20
COUPLING: (O MFR. - I mooeL
DRIVER HALF MTD BY: QO Pump MFR QO ORIVER MFR O PURCHASER
PACKING: [J MFR & TYPE {ISIZE/NO. OF RINGS BASEPLATE: O
MECH, SEAL: (O MFR & MODEL API CLASS. CODE VERTICAL PUMPS
O MFRCODE PAT R SUMP OEPTHO
AUXILIARY PIPING MIN. SUBMERGENCE REQ'D.OJ
OCW. PIPE PLAN Ot Oss: OTUBING OPIPE COLUMN PIPE: (] FLANGED (JTHREAGED
[) TOTAL COOUNG WATER REQ'D, GPM O SIGHT F.. REQD UINE SHAFT: CJOPEN [ ENCLOSED
(OPACKING COOLING INJECTION REQ'D: 3 TOTAL GPM Qesic 8RGS:  (JBOWL CIUNE SHAFT
OSEAL FLUSH PIPE PLAN Ots. Oss. OTUBING O PIPE BRG. LUBE CIWATER DJ0IL JGREASE
(OEXTERNAL SEAL FLUSH FLUID OcPm O Psi6 FLOATA RO OCS. OSS. OBRZ ONONE .
OAUXILIARY SEAL PLAN Ots. Oss OTuBING O PIPE FLOAT SWITCH O
OAUX. SEAL QUENEH FLUID PUMP THAUST. L8 CJuP Ooown____

TURBINE DRIVER

MOTOR DRIVER

W__S. npﬁén&.mu:_/é_%vmmmsymusm&_

MFR BEARINGS LUBE
TYPE INSUL FULL LOAD AMPS
e EE<L  TEMPRISE C_____ LOCKED ROTOR AMPS
OWs Ovss VERT. THRUST CAP., LB, SERVICE FACTOR

APPROX. WT PUMPRBASE____

MOTOR TURBINE

APY STANDARD 810 GOVERNS UNLESS OTHERWISE NOTED.

DR 7R SHEET commOry Vas)

/0 -0 £ /06 ~0of
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JOB NO.| ORAWING NO. | REV.
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4.6 Data Sheets for Compressors and Drivers

10-DS-K-01: Air Blower (10K-101, 10K-201, 10K-301)

10-DS-K-02: Air Blower (Spare common for three trains)
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POWER . VOLTS

INSTRUCTIONS YO BIDDERS - FILL 1N EVERY SPACE TO MAKE BID COMPLETE

FORE H.280 B/0e

CYCLES ____ PHASES __ BLOWER DATA SHEET SPECIFICATION NO.
STEAM P.S. | 6. AT THROTTLE G o0 8. M. NO.
EXHAUST
FLOWSNEET WO T FLOWSHEET  No. 1
A.GAS PLANT EQUIP. Mo.. |10 K- o) E BEARINGS 8 PLANT EQUIP. NO.
lsK -22)
CHARACTERISTICS SERVICE a,K_;o, LUBRICATION SERVICE
. _GAS IR
2 S.P__GR.(AR + 1.0) I.0 | THRUST;{S.A.E. NO. ON FINAL DATA SHEET)
3 POUNDS PER HOUR qoe s 2 RADIAL:(S.A.E. NO. ON FINAL DATA SHEET)
4. STD. CF.M. (® 60°F 8 14.7 PSIA 6820 3 GREASE PCKD.| FLOOD OILNG.] RING OILNG.
__FLOW TEMP_ °F Q6 L’g‘l“;‘f A . B c
6. CFM_AT FLOW TEMP. 169 A 8 [
L 4 TYPE OF CLOSURES:
B PRESSURES S _METHOD OF SEALING
i+ SUCTION psiA [4-3 6 VISIBLE LUBRICATORS. TYPE o
2 DIFFERENTIAL Py W 7 VISIBLE LUBRICATORS _ GAPAGITY _
3__DISCHARGE Pain 26.4 [ 8 BEARINGS WATER__COOLED o
[¢ OPERATION g LUBRICATING  OIL PUMP
| L_EFFICIENGY AT RATING 1 10 LUBRICATING _OIL_ COOLER
2. BH P __AT RATING 4o __|{F. CONNECTIONS
3. BID_IMPELLER DIAM — i . 1A INLET . SIZE
4. MaX__BHP FOR BID IMP DI — j 18. INLET . RATING
(3. AP M. OF FAN OR BLOWER 95¢ N [1C.INLET.__FACING
6. RPM_OF DRIVER TEAM frugalpe | 429.;??“,) 2A. _ DISCHARGE __ S1ZE
T _TiP_SPEED 2B. _DISCHARGE _ RATING
(8. ouTLET VELOCTY 2C. _DISGHARGE _ FAGING
9. DIRECTION OF ROTATION CCW 2D __DISCHARGE  LOCATION
FACING CQUPLING END CW G. TESTING
10 NUMBER OF STAGES oONE .STATE EXTRA COST IF ANY FOR EACH
|_DYNAMIC BALANCING OF IMPELLERS <
2. WITNESSED PERFORMANCE TEST &
D CONSTRUCTION & MATERIAL 3. INSPECTION v
. CASE . MATERIAL c-I -~ 4 _RUNNING TEST WiTH_AGTUAL DRIVER o ] S~
CONSTRUCTION. HORIZ. OR VERT. SPUT | yeer | = . H.MISCELLANEOUS ™ 1 = é
2. IMPELLER Veenome. . PRICE EACH FOB. €4S e Sy R e ;
(3. SHAFT_MATERIAL . 4 2 _WEIGHT POUNDS_ N .S‘Wr"—-:-— — ]
4. SHAFT DIAMETER 2A WEIGHT BOXED FOR SHIPMENT i -
S. FLEXIBLE COUPLING EPK 3 SHIPMENT FROM R'CPY OF ORDER WEEKS 1
6 COUPLING GUARD yeh 4. DRIVER H.P. 576 M
7. _BASE PLATE ye9 5. TYPE OF DRIVER TURBINE_, COPPYS MDD ReL22 L
8. CLASS (FANS) i~ 6 DRIVER. GOUPLED . GEARED LvFriy GeEAR MMl Iococ
ARRANGEMENT _(FANS) — T_PERFORMANGE CURVE MANUFACTURERS NO.
10. INLET SCREEN - 7A, PERFORMANCE CURVE FOREIGN PRINT NO
11. CLEAN- OUT REQUIRED — N 8. OUTLINE DRAWING MANUFACTURERS NO.
12. yARIABLE INLET VANES REQD. — 8A QUTLINE DRAWING FOREIGN PRINT NO.
SToE0ARD, 9. CROSS SECTION DWG.MANUFACTURERS NO.
£1 -1 .{;ss.m. =EMP. s, 9A.CROSS_ SECTION OWG.FOREIGN PRINT NO.
10_MFRS. SERIAL NO. ON FINAL DATA SHEEY
MANUFAGCTURER Hor Mes  1dLowere /Tuekro b (. Sxi0 Movreo Yacows Aewa | 1A)€
MFR'S TYPE 8 SIZE HR8fhe ‘ 12, lneer Fiercg £ 21- 1203 |smeaako
BECHTE | Joare . DATE - 408, NoJ
HOusTON : - i PIR DLowfR %?:Z":.oa'\ "“-]| “Do-t
ol%dsdxecuen For puak zenplfpnhorl|v8q  JAuN v 30} no |10-d5- k-0l




INSTRUCTIONS TO BIDDERS - FILL 1N EVERY SPACE TO MAKE BID COMPLETE

FORN 4380 Bree

PoweR: vours L1&t

CYCLES (i . PHASES _& BLOWER DATA SHEET SPECIFICATION  NO.
STEAM P.5.0.G. AT THROTVLE ____ B. M. NO.
EXHAUST
FLOWSHELT NO — FLOWSHEET NO.
A.GAS rLant auie. wo. JicK-o00l |. £.BEARINGS B PLANT gauir. wo. l1oK-Qol -
CHARAGCTLERISTICS SERVICE LUBRICATION SERVIGE
|._GAS A1 R
g S.P. GR.(AIR s 1.0) lo |_THRUST.(S.A E. NO. ON FINAL DATA SHEET)
'3 POUNDS PER HOUR 9ot 5 - : 2 RADIAL {S.A E. NO. ON_FINAL DATA SHEET)
4.STD. CF.M. (@ 60°F 8 14.7 PSIA 6522 3 GREASE FCKD.JFLOOD OILNG.] RiING SILNG.
3 FLOW TEMP. °F 16 Thhust A 8 c
6. CFM AT FLDW YEMP. 1169 A_ | 8 G
i 4 TYPE OF CLOSUNES:
[’a‘ PRESSURES . S METHOD OF SEAUNG
\__SUCTION 2518 143 | 6 VISIBLE LUBRICATORS __TYPE
a _DIFFERENTIAL [T (7 VISIBLE _LUBRICATORS . CAPACITY
\SCHARGE P Ao L '@ BEARINGS WATER COOLED . |
rC OPERATION 9 LUBAICATING OlL_PUNP
EFFIC'ENGY AT _RATING . FI-O LUBRICATING  OIL T _COO0LER - I
3._,3 nP_ AT RATING 40 : — | [F. CONNECTIONS
3. BID_IMPELLER DIAM . 1A INLEY . SiZE
(4. Max__BHP FOR_BID 1MP_DIA 4l ﬁs INLET . RATING
9. AP M. OF FAN OR BLOWER g5c [1G. INLET . _FACING ) ]
[§. RPM_ OF DRIVER /Bexa 2A. DISCHARGE __ SIZE
[7._TIP_SPEED : 2B. DISCHARGE _ RATING
(8. ouTLET vgLDCITY ) 2C. DISCHARGE __FACING
9. DIRECTION OF ROTATION CCW - EITUER 1{2D__DISCHARGE  LOCATION
FACING CQUPLING END CW . G. TESTING
K NUMBER OF STAGES OLf STATE EXTRA COST IF ANY FOR EACH
: I|_DYNAMIC BALANCING OF IMPELLERS —
2. WITNESSED PERFORMANCE TEST —
D. CONSTRUCTION 8 MATERIAL 3. INSPECTION —
1. CASE . MATERIAL c. 4 _RUNNING TEST WITH ACTUAL DRIVER —
CONSTRUCTION: HORIZ. OR VERT. SPLIT |wkar H.MISCELLANEOQUS
2. IMPELLER Hegnnirg |_PRICE EACH_FO.B. — .
3. SHAFT MATERIAL . 2 _WEIGHT POUNDS NET u?"ho . -
4. SHAFT OIAMEVER 24 WEIGHT BOXED FOR SHIPMENT 1 -
8. FLEXIBLE GOUPLING [ERRH i 3 SHIPMENT FROM RCPT OF ORDER WEEKS | ] ] 1 _J
€. COUPLING GUARD R 4. DRIVER W.P. ' so ) ) N
[1._BASE PLATE FLewng 5. YYPE OF DRIVER: MOTOR Aoy B, 610, TIEFC |15/ _j
8. CLASS (FANS) — § ORIVER. COUPLED . GEARED —!,LU_;-.<-£_,!_§A NR AMm soda c
9. ARRANGEMENT ([ FANS) — 7_PERFORMANCE CURVE MANUFACTURERS NO. I
10. INLET SCREEN — ’_15 PERFORMANGE CURVE FOREIGN PRINT NO
1l. CLEAN- OUT REQUIRED — 8. OUTLINE DRAWING MANUFACTURERS MO.
12. yARIABLE mLﬂ vm:s REQ'D. - 8A OQUTLINE DRAWING FOREIGN PRINT WO.
3 sroegdeg 9. CROSS SECTION DWG.MANUFAGTURERS NO.
A, 2w .,“g, eg‘ 12218 fnf../ TN 9A.CROSS_ SECTION OWG.FOREIGH PRINT KO.
0 ufn‘s SERIAL NO. ON FINAL DATA SHEET
MANUFACTURER Howmes Buiovier [THERMO, lax. 1. 5110 rtourcy Yertinan Rp.ox, 1oX N
MFR'S TYPE & SIZE kst | | letreer fren F2ial>3 st opjen)
BECHTEL z |ouE DATE o ) (fmﬂs 408, NoJ REV]
< I A 3y Conanion A
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17o-c

EQUIPMENT _LIST

ITEM DESCRIPTION LocC,

Toc-oof DEA ACID GAS K. O. DRUME
10C -101,201,301 |N°{ CONVERTER €
loc -oo2 SWG ACID GAS K.O. DRUM [&
10 C-102,202,202 [N°2 CONVERTER €
foc - 003 [SELEXOL ACID GAS K.0. DRUM|E
f0Cc-103,203,202|N° 2 CONVERTER €
10c- co4 RECYCLE ACID GAS K.0. DRUM|E

cCeetT

10D - 001 SULFUR PIT

10D-101,201,301 [N° 1 SEAL PoT
f0D-102,202,%02 |[N° 2 SEAL PoT
{oD-103,203,303 [N* 3 SEAL PoT
100 -104,204,204 |N° 4 SEAL PoT

@mmmm

'

10E - 101,201,301 [N° { REHEAT EXCHANGER
10E-102,202,302 |[N® 2 REHEAT EXCHANGER
10E-103,203,203 [N° 3 REHEAT EXCHANGER
{0E-104,204,3204 [N° { CONDENSER

{0E -105,205,305 |[FEED  PREHEATER
10E-100,206,306 |AlR. PREHEATER
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-0

PLANT NORTH 0%0’

TRUE NORTH.

TOTAL % OF WINDS

FROM INDICATED DIRECTION

MILE 707

E.5000-0"

N.5002"0"

BOUNDARY LINE
EXISTING RoAD
New RosD
EXISTING RAILROAD
NEW RAILROAD
AP=RACK

FlooowaY FRINGE
CDNVETGR
EXISTING POWER LINE
FENCE

LEGEND

PP BOLER FUEL SIORAGE (FLT. 26)

QQ SUMP AND TANK FOR INCINERATOR (AT 42)

22 GATE HoUsE VV OPERATOR SHELTER
5% GUARD/SECURITY Hodse WW LABORATORY

COAL DRYING AND PULVERIZING

COAL SLURRY PREPARATION

H-COAL PREHEATING AND REACTION
H-coAL PRIMARY SEPARATION

H-COAL RECYCLE SLURRY PREPARATION
H-COAL ReECYCLE HYDROGEN CONCENTRATION AND
COMPRESSION

GAS PLANT

CRYOGENIC HYDROGEN PURIFICATION
SOUR WATER TREATING

SULFUR PLANT

GASIFICATION AND PURIFICATION

OXYGEN PLANT

DISTILLATE SEPARATION

18 NAPHTHA TREATING AND REFORMING

20 TANKAGE

2| INTERCONNECTING PIPING (PIPERACKS)
22 RIVER LoaDING FACILITIES

23 RAIL AND TRUCk LoADING

2o COAL RECIEVING AND STORAGE

27 COAL WASHING AND SECONDARY CRUSHING
3 STEAM GENERATION AND B.F . TREATING
32 WATER SySTER

233 FIRE SYSTEM

3 WASTE WATER TREATMENT SLANTS

35 STACK GAS SCRUBBING

36 INSTRUMENT AR AND PLANT AIR IYSTEM

28 INERT GAS SYSTEM

29 DURGE AND FLUSH OIL SYSTEM

42 WASTE SLUDGE INCINERATOR

pUABR

SOV EN

S0

WARE HoUSE

|| THEY, B MAINTEHIAMCE BLININGS

CooLING TOWERS (PLT 32)

DEAD CoAL (PLT.26)

LIQUID OxyGEN AND NITROGEN UNLOADING
WATER INTAKE

CHANGE HousE

FIRE STATION

FIRST AID STATION

CAFETERIA

PARK ING

ADMINISTRATION

RAILROAD CoAL UNLOADING (FUT.2G)

FULL RARGES 24 BARGE Tow (PLT 22)
Coal UNLOADING Dock.(RP 22)

EMPTY BARGES, 24 BARGE Tow (PLT 22)

LIQUID LOADING DOCK.( PLT 22)

SWITCH GEAR |Zz suBsTATION
Raw coal (PLT 26)

FLY AsH UNLOADING AREA (PLT 31)

RAW WATER FOND

CSRP RUINCFF TREATING AREA(AT 34)

CoAl STORAGE PILES(CRR) RUNCFF RoNo(RT.34)
COWNTROL. RooM

COGLING TowBR SOFTENING AND FILTRATION (PLT 32)
WASTE WATER CONCENTRATION AND EVAFORATION
SYSTEM (PLT 34)

cc ASH HANDLING. (PLT. 31)

DD TANK TRUCK LOADING (PLT.23)

EE FIRE WATER TANK (RT33)

FF  SAN|TARY SEWAGE TREATMENT FLANT (PLT. 34)

GG, REFUSE BUNKER (PLT 27)

HH EMERGENCY PowD (PLT 27)

JJ PLANT FEED 3uNKER (PLT.26)

KK POST TREATMENT OF STRIPPED SOJR \WATER (PLT. 34)
LL Oly WATER SURGE POND(PLT 349)

MM OILY WATER TREATMENT (PLT 34)

NN CLEAN Coal SToRAGE (PLT 26)

PENLXECCHAVRO VLI FUTATMOO P>

TT OPERATING EQUIPMENT RCOM [ XX SPECIAL CLEANING
UU_RAIL LOADING (PLT. 23) YY GARAGE

L  STE COORDINATES NEooo'© Es0c0'c’ ARE

»

wp W

ESTABLISHED AT THE MOUTH OF TowN CRESX AT THE
INTERDECTION OF THE WATER LINE OF THE OHIO RIVER.
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FILE Ne, L-OD9222,
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EQuAalS ELEVATION 4/5-0" ABova MS.L.

NORMAL WATER ELEVATION OF OHIO RIVER 19

EL. 282 3 AT RIVER MILE 7o,

MEAN HIGHWAY CLEVATION 1S &I 4I15-o'

ToP oF RAILROAD BALLAST EL.IS 450"
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P&ID LINE WORK STANDARDS PROCESS PIPING LINE VALVES AND MISCELLANEOUS MISCELLANEOUS (CONTINUED)
LINE WIDTH
T, ATION 0.010 IN. i __J MAIN PROCESS LINE 1. —PD}— GATE 1. —}—8—|— SPECTACLE BLIND
22, IN-LINE 23. COLD BOX
MIXER
2. GENERAL LINEWORK 0.022 IN.
Gl Ol 2. SECONDARY PROCESS LINE 2. —BQ— BATE KITH CAVITY VENT 2. —|—?—{—— CIRCULAR OR HAMER BLIND
N SSURE
3. PROCESS LINES 0.022 IN.
. —H— CONCENTRIC REDUCER - INCRERSER 9
=== ae 2. s R
0.045 IN.
ISP a. — o SIMPLEX BASKET STRAINER
5. —D— ECCENTRIC REDUCER - INCREASER
S. DRAINS. VENTS & SAFTEY VALVES 0.022 IN. 4. 4_ ANGLE
PO, WELDED CAP F =, S RSME BOILER PRESSURE
6. TEXT, 1/10% HIGH 0.010 IN. . — 48— DUPLEX BASKET STRAINER N VESSEL LGUE LIMITS
5. ——@— THREE-WAY
7. ARROWS FOR LINE WEIGHT 0: = 1 - 3: -
6., — 1] SCRERED CAP
DRAIN TO SEWER
% OWS - OILY WATER SEWER (SHOWN)
5 Y=TYPE STRAINER ’ e L
A. ELECTRICAL SIGNALS =-=——=—=~———— R T o e k - S:! (SHOWN RITHOUT BLOWOFF VALVE) WS — WATER SEWER (STORM DRAIN)
5 . 6. FOUR-HAY
7 ——— HOSF CONNECTION E°
B. PNEUMATIC SIGNALS
1/87,45% SLASHES AT 0.6" SPACING N
27, '@‘ AIR FILTER
C. CAPILLARY TUBE 8. —L=— TEMPORARY STARTUP STRAINER
1/8%, TEXT “X” AT 0.6 SPACING B, et v BikconE 7. —pK— NEEBLE
D. HYDRAULIC SIGNAL + -+ + +
1/8" TEXT “L” AT 0.6” SPACING CONTROL VALVE FAILURE MODES
C. CLLCTROMACMETIC . 8. — K PLUG (2-HAY)
5 —_— REMO! g o —{— SCREEN TYPE STRAINER
g&}é"é?gr{% 01" DIA. ARCS AT 0.6” SPACING 3. WABLE SPNNI
1. —ac}——  TRO-WAT (TYPICAL. GLOBE SHIOKN)
. Y! . —_—— -
P glhS" BURTNes Fo FQ - INDICATES FAIL OPEN
EQUIPMENT FC - INDICATES FAIL CLOSED
R PLUG (3-WAY) & =3 FiLTeR FL - INOICATES FRIL LOCKED
G. CENTER LINE -0 - - == 0. ——N—— FLEXIBLE CONNECTION ( FI - INDICATES FAIL INDETERMINATE
[ 0.97,0.1” LINES» 0.1 SPACE
H. FURNISHED BY - e = —— ‘\
STHES G867 (NOTE 1) ¢ gv,0.1% LINES) 0.1” SPACE 10. PLUG (4-WAY) kFO
1, — BLIND FLANGE w 2 3
1. UNDERGROUND E_ —_—— e e = = s. —|[]}— EXPANSION JOINT . 3
0.4% LINE,O.1" SPACE FD\' 3-WAY Fﬂw A-WAY
J.  UNDERGROUND E————-————————————
(EXISTING) Wt . INSULATING FLANGES (IF)
0.5720.1" LINES,0.1" SPACE 12, OR DIELECTRIC UNION (DU) 1. BALL (2-WAY)
& —a— FIRE PROTECTION
K. EXISTING ————— e — e — - — 10. —D— FLAME ARRESTER
" i3 3 BREATHER CAP " 2, B o] FIRE HYDRANT
e e 1
P&ID SYMBOL SIZE ?/’ ST - STEAM TRAP (SHOWN)
AT - AIR TRAP
1. —f— DT - DRAIN TRAP 2 ® FIRE WYDRANT WITH
PUMPER CONNECTION
1, —_If— LOOP SEAL
3. @’ FIRE HYDRANT WITH MONITOR
1. INSTRUMENT CIRCLE O 0.6" DIA. 13, —}— DIAPHRAGM (PUMP CONNECTION SHOWN)
2. —P<3— PIPE SPEC. CHANGE
naal-—sszs 4, ] ELEVATED MONITOR
(1/8)
- i 18, — e p— BUTTERFLY HOSE AND STAND PIPE SYSTEM
15 —— DOWNWARD SLOPE (1" PER B8’ SHOWN) 5. HOSE AND ST
2. MISCELLANEOUS EQUIPMENT O 0.35" SIDES
18+ JFUEETIR:OR: EOUCTOR FIXED SPRAY SYSTEM
6. PER NFPA-15
15. —Q — ECCENTRIC DISK
L | SPRINKLER SYSTEM
7. o
s, — UPHARD SLOPE (1" PER 5’ SHOWN) 7@(1: PER NFPA-13
3. TIE-IN PUIN| BETHEEN 0.40% SIOFS 14, @ EXHAUST HEAD
N WESIRHIG 1. CHECK (FLOW DIRCCTION ——o- SHOWN! HALON 1301 SYSTEM
8. A PER NFPA-12R
ATM. SYSTEM
8. NFPR-12
———ikl—— SPRAY NOZZLE OR SPARGER
e 17, T or r ATHOSPHERIC VENT e SHECKEITH 478 DIA. HOLE 5. MV VVV (SHOWN WITH UPWARD FLOW)
1. LINE BREAK OR = 0.25% X 1.4*
RESUMPTION POINT < < 10 o HOBE HOUSE
N
" 18. Ajd— CECK WITH 36 = PESPEREATER 1 QELUGE  peLuce vaLve
e = 1% 18. HERT CONSERVATION FsmLE
5 {hon E——=1 R 7.2 HIDE, 0.8' LONG MAX.
19. FLOW LIMITING (OR EXCESS FLOW 12, M HOSE REEL
5 CHECK)
1e PROCESS CONTROL ONNECTION
~an = SAMPLING CONNECT
[A] 2/ WIDE, 0.8" LONG MAX. 7. — : — NO. INDICATES TYPE)
6. GRID NUMBER B 0.50" X 0.25"
13, POST INDICATOR VALVE
& 20. STOP CHECK
20. B m— COLD INSULATION NOTES:
0.2 WIDE, 0.8 LONG MAX. (1) MINIMUM LENGTH AND FORMAT FOR LINES.
SAMPLE COOLER .
3 EURNISHED! NETH: EOUIPYENT * 0.2% LINES it @ BAMPLE COOLER . TveE) (2) ALL LINE PATTERNS BRSED ON 1.2” REPEAT PRTTERN
2 $in QUICK OPENING (3) AL LINES MUST MEET AT CORNERS, SYuBOLS 4
21, —— STEAM TRACING GUIPMENT LINES MAY NOT START WITH R SPACE.
0.2/ WIDE, 0.8" LONG MAX.
3 9
2y —— = ELECTRIC TRACING 22. .,%g— BLOKDONN 19, STEAM OUT /N
3 ﬁff pkjf'lgg gzcm ﬁﬁn‘:‘#g{: S A S (:5 “2y | 155UED FOR PHASE O sl B iﬁ "
. —Dg VALV
N ISSUED FOR REVIEW / APPROVAL e 3
3 i e [ e
‘tid 2. —P<n VALVE PLUGGED L= Lo = el 2
PERSONAL PROTECTION UTILITY STATION —
2. —r>e— CLOSED DURING NORMAL OPERATION 23. PR . — A T 20. TRy ATRTION AN SHOWN) [mme [ |
nsm snmenic rueLs, 1. UsS: DEPARTMENT OF ENEROY
e ——{‘Nto\}— DEEN DUTHG NORMAL (OPERATION 28, —><]| VALVE WITH BLIND FLANGE i M0« TR=FOEROmEIIT
PRINCING BRECKINRIDGE PROJECT
25
PR i E] FRAJEAIN BRECKINRIOGE COUNTY PHASE ZERQ KENTUCKY
NC 0.2" HIDE, 0.8" LONG MAX.
4. — CLOSED DURING NORMAL OPERATION . ~|’ HAND ACTUATOR
(BUTTERFLY  ONWLY) SYMBOLS & LEGEND
LW S;Z PIPING & INSTRUMENT DIAGRAMS
5. — <t tg tg‘c:zgg gLPEN 25. STRESS RELIEVE ® ACTURTOR
€S0 - CAR SEALED OPEN 26. [><] [ ﬁgm;gng:"‘ 22. HEATING COIL
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(i TURBOEXPANDER
(ELECTRICAL GENERATOR SHOKN)
—

EQUIPMENT

FILTER

MOTOR DRIVEN
PUMP, COMPRESSOR OR BLOWER
(CENTRIFUGAL SHOMWN)

HYDRAULIC TURBINE DRIVEN PUMP

TURBINE DRIVEN
PUMP, COMPRESSOR OR BLOWER

RECIPROCATING
RIR COMPRESSOR
(INSTRUMENT & SERVICE)

SCREEN

VERTICAL CENTRIFUGAL OR
SUMP PUMP
(MOTOR DRIVEN SHOWN)

BELT CONVETOR

MIXER

ROLL CRUSHER

LEGEND FOR ROTATING EQUIPMENT

C - CENTRIFUGAL

P - PROPORTIONING

R - RECIPROCATION

RO - ROTARY

M - MOTOR DRIVEN

T - TURBINE DRIVEN
HYDRAULIC TURBINE DRIVEN

S
'

S

HEAT EXCHANGERS

=
s
FIN TUBE
DOUBLE PIPE
AIR COOLER 2.
AIR COOLER

(PITCH CONTROL)

3.
REBOILER & CHILLER
KETTLE TYPE 4
5.
ELECTRIC HEATER
6.
HERTER, COOLER
OR CONDENSER
T

SURFACE CONDENSER

VESSELS. TANKS. ETC.

PRESSURE VESSELS, VERTICAL
USHUNN) UK HURIZONTAL
(TANKS, RECEIVERS, DRYERS,
SEPARATORS, ETC.)

LLHKIF 1ER

CONE ROOF TANK

FLOATING TOP TANK

L

)

[ ]
i
0

GASIFIER

DESIGNATIONS
INSTRUMENT TAGGING

COMPLETE TAC NUMBER

MODIFIER,A,B,C ETC.

LOOP NUMBER

TRAIN NUMBER (SINGLE TRAIN IS 1)
PLANT NUMBER

ISA FUNCTION

LOOP NUMBER IS NORMALLY THO DIGITS. 10 THROUGH 98.

PLANT NUMBER IS NOT NORMALLY SHOWN IF IT
CARRIES THE SAME NUMBER RS THE DRAWING.

PV
34g8) FOR EXAMPLE
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9.

GENERAL INSTRUMENTS

LOCAL MOUNTED

MAIN PANEL MOUNTED

BEHIND MAIN PANEL

LOCAL PANEL MOUNTED

BEHIND LOCAL PANEL

COMBINATION
2 SERVICES (NOTE 1. DWG. 0-EA-4)

SENSORS - FLOW

FE - ORIFICE PLATE
FO - RFSTRIGTION QRIFICE

ORIFICE PLATE_IN
QUICK-CHANGE FITTING

VENTURI TUBE OR
FLOW NO77I F

PITOT OR PITOT-VENTURI
TUBE

EORWARD-REVERSE
PITOT TI

FLUME

WEIR

TURBINE OR PROPELLER
TYPE

ROTAMETER

IN-LINE INSTRUMENT
(NOTE 2, DWG. O-EA-4)

FLOW_STRAIGHTENING
VANES

SENSORS - LEVEL

GAGE GLASS OR FLORT
1. OR DISPLACEMENT TYPE
LEVEL INSTRUMENT

DJEEERENTIAL PRESSURE
& (48) TYPE (NOTE 3. UWG. O-ER-4)

\

%

(NOTE 3, DWG. D-EA-4)

TANK-MOUNTED
DIFFERENTIAL PRESSURE

INTERNAL BALL-FLOAT
TYPE

GAGE BOARD TYPE

SENSORS - PRESSURE

DIRECT CONNECTED

WITH DIAPHRAGM SEAL. PIPED

SENSOR - ANALYSIS

THROUGH-FLOW TYPE

NON THROUGH-FLOW TYPE

SENSORS TEMPERATURE

) T1 - BIMETALLIC THERMOMETER
W / TC  CINCLE SENSOR

TEY TE DUAL SENSOR
(SHOWN WHEN BOTH ARE USED)

(

3 FILLED SENSOR

VALVE BODIES & FAILURE MODES

SEE DWG. 0-EA-1
(NOTE 4, DWG. O-EA-4)

VALVES - ACTUATORS

PNEUMATIC DIRPHRAGM

DIRPHRAGM, PRESSURE BALANCED

o

MOTOR (SHOWN TYPICALLY
TR SR

!

PNEUMATIC CYLINDER,
SINGLE HCIING

HYDRAULIC CVL INDER.,
DOUBLE ACT!

PNEUMATIC CYLINDER,
DOUBLE ACTING

PNEUMATIC CYL INDER.,
DOUBLE ACTING. WITH
PILOT VALVE

ﬁﬂgﬁg

SINGLE SOLENOID
RESET AFTER LATCH

va;m

ELECTRO-HYDRAULIC (SHOWN)
OR PNEUMATIC-HYORAULTC
(SYMBOL P,

UNCLASSIFIED (TYPE OF
ACTUATOR TO BE WRITTEN
RAMIACFNT T0 THE SYMBOL)

- N

VALVE BODY WITH
ACTUARTOR - TYPICAL

(NOTE 4, DWG. D-EA-4)

FC

SELF-ACTUATED
DEVICES - FLOW

Fev FLOW REGULATOR
(NOTE S, DWG. 0-EA-4)

2 ,_@q SIGHT FLON GLASS

SELF-ACTUATED
DEVICES - LEVEL

LEVEL REGULATOR WITH
MECHANICAL LINKAGE

SELF-ACTUATED
DEVICES - PRESSURE

. O

Do,

. 5

@%%%P\@%Mﬁ%

PRESSURE REDUCING
REGULATOR
SELF-CONTAINED

PRESSURE_REDUCING
REGULAT

WITH EXTCRNAL
PRESSURE TAP

DIFFERENTIAL PRESSURE
REDUCING REGULATOR
WITH INTERNAL AND
EXTERNAL PRESSURE TAPS

BACKPRESSURE REGULATOR
SELF-CONTRINED

BRCKPRESSURE REGULATOR
byi‘X‘;H EXTERNAL PRESSURE

RESSURE REL IEF OR
ERFETY VALVE , ANoLE
PATTERN SPRING OR
WEIGHT LOADED, OR
WITH INTEGRAL PILOT

JRCUM.RELIER VALVE.

16HT
WITH INTEGRAL pILoT

PRESSURE AND VACUUM
RELIEF VALVE

RUPTURE DISK OR
SAFETY HEAD., FOR
PRESSURE RELIEF

RUPTURE DISK OR
SAFETY HEAD., FOR
VACUUM RELICT

SELF-ACTUARTED

DEVICES

TEMPERATURE

. 5P

TEMPERATURE REGULATOR,”
FILLED SYSTEM TYPE

HAND ACTUATED DEVICES

THO-WAY HAND CONTROL VALVE
IN PROCESS LINE
(NOTE 6, DWG. O-EA-4)

THO-HAY HAND ACTUATED
SHITCHING VALVE IN
TIC SIGNAL LINE

0 MANUALLY ADJUSTRBLE
RESTRICTION ORIFICE
IN SIGNAL

MISCELLANEQOUS DEVICES

(NOTE 7, DWG, D-EA-4)

TYPICAL SYMBOL

T SIGNAL RELAY
(NOTE 8, DWG. 0-EA-3)

RELAY SIGNALS

e SQUARE ROOT EXTRACTOR
VOLTAGE TO PNEUMATIC

3 CONVERTER
1 CURRENT TO PNEUMATIC
% CONVERTER
y VOLTAGE TO CURRENT

1 CONVERTER

X ADD AND SUBTRACT

> HIGH SELECT

< LOW SELECT

+ o

X MULTIPLY

+ DIVIDE

OR ADDITIONAL RELAY SYMBOLS.

ISA §5.1, TABLE 2
PURGE DEVICE (MEANS OF REQULATING.
PURGE MAY BE SHOWN IN PLACE OF
gyMeoL) . PUR PURGE FLUID AND Soner
AIR SUPPL’
ELECTRICAL SUPPLY
SUPPL Y

GA!
HVDRRULI FLUID SUPPLY

AR onty
WATER SUPPLY

<> INTERLOCK

“AND” INTERLOCK - EFFECTIVE
ONLY IF ALL INPUT EXIST

7OR" INTERLOCK - EFFECTIVE
IF ONE OR MORE INPUT EXISTS
@ ANALOG CONTROL SIGNAL

@ BURNER CONTROL SIGNAL

PP
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VABLIA 12/02/80 BH

FIRST LETTER (NOTE 9) SUCCEEDING LETTER(S) (NOTE 8)
FENTINE OEYICE DISPLAT LEVILE CONTROL DEVICE (KOTE 5) WISCELLAREOUS DEVICE
AR BTEE TR CONTROL CONTS SELF OTHER FINAL OCAl TEST POINT £
1 o Lt L N RELAY, USER'S
MEASURED R IHLELATING  VAREABLE SymeoL ERLRY TRANSMITTER INDICATOR RECORDER AT STAion CONTROLLER N ACTURTED CoNTRL et OBSERVATION CONNECTION COMPUTER CHOICE eI LD,
o o T MAN/AU AL (ELEVENT, GLASS (NOTE 18) (NOTE &) (NOTE 13)
TYPICAL SYMBOL [ [ (5] (5 R Cal AL [ CIARL 3 C v Ccv Oz (s D Cp )Y 8 (N X
ANALYSIS (NOTE 11) R AE AT A1 AR RAL ARH ARHL AK AC AV Az RS AP AY B AN AX
BURNER FLAME [ 8E 8T 81 B8R BAL [ BV Bs 86 &P BY 88 BN Bx
CONDUCTIVITY G cE 1 c R cAL CAH CAHL K ov cz cs cp oy 3 oN ox
DENSITY (MASS) OR WEIGHT ) DE oT o1 R DAL DAH DAHL DK oc ov [ s oP oY 08 N DX
VOLTAGE (EMF) 3 EE ET EI R EAL EAH ERHL £k s £z ES EY €8 EN EX
FLOK (NOTE 12 F FE FT F1 7R Fa1 FAL FAH FAHL K FC v Fov Fz Fs Fe P FY 8 N X
GAGING ) o oE [ [51 R oAl cAH GAHL oK oc [ oY ) oN ox
HAND (MANUAL) H HC Y HeV [ s P HY
CURRENT 1 1E 4 11 R 101 1AL 1AH 1ARL K 1c 1z 1s 1Y 18 N 1x
PORER 3 JE T a1 R Ja1 JAL JAH JRHL JK ic iz s I 8 N X
TIME 3 KT K1 ka1 KAL KAH KAHL ke K Kz Ks K K8 KN Kx
LEVEL L Le T X} ® LAL LAH LAHL [T [ [ LoV Lz is e P Ly 8 N x
MOISTURE M VE i [0 ¥R AL VAH MAHL 3 Me W vz vs w Y v n mx
USER'S CHOICE
PRESSURE P PE PT PI PR PAL PAH PAHL PK PC PV POV Pz Ps PP PY P8 PN PX
PRESSURE DIFFERENTIAL 7D POT POI POR FOAL PORH PDAHL POK PDC POV POCV POZ PDS
GUANTITY OR EVENT a ot o1 oR aa1 AL arH GAHL [ ac v oz s ay ) an ax
v
SPEED OR FREGUENCY s st st SR sa1 SAL SAH SAHL sk sc sz 55 s s8 N x
TEMPERATURE T TE T T ™ TAL TAH TAHL T i3 v Tov Tz s i Tv io) ™ i3
MULTIVARIABLE u ur R UAL UAH URHL uc w uz us Uy us [ ux
VISCOSITY v T I VR VAL VAH VAHL VK v w vz vs Ve VY Ve W 3
WEIGHT W WE WT W R Wal WAL WAH WAHL W WC W Wz WS Wy W W WX
UNCLASSIFIED (NOTE 14) X
VIBRATION Y YE [ 1 R YAH s P ¥ 8 W X
POSITION z ZE fii 71 zR ZAL 2AH ZAHL 2c zz 25 o 2 m X
GENERAL NOTES ONNE MEN
1. EXAMPLES OF THE USE OF TANGENTIAL INSTRUMENT CIRCLES TO ¥ T AND OTHER INSTRUMENT VALVES, SEE INSTRUMENT 12. FO - DESIGNATES FLOW RESTRICTION ORIFICE
ooraTe A -*mcu: THSTRUMCHT WITIl THO VARIABLEE AMD/OR THO peshi SRS EE - PESIGNATES FLON RATIO "\ e 38 ?JEE;.J;‘@E&?&@E?%EES o ;&}?&",?,##&%R“r‘"sPém.'
THO VRRIABLES: ERUER 1.2 PO RECOROER, OHE FOR FLOW T R B A ST AR T B e emme e
. el gl 19 AAERS GO e B T IR S £ - ERIGRE MIRT A
THO FUNCTIONS: |T/LG, A DUAL-PILOT LEVEL INSTRUMENT, A DOUBLE SOLENOID VALVE IS DRAWN WITH TWO SINGLE SOLENOIDS. THE MEANINGS WILL BE DEFINED ONLY ONCE FOR THAT PROJECT B o D T RnTIRE ROINT
MITTER AND ONE CONTROLLER AND HAVE ONE MERNING RS THE FIRST LETTER AND ANOTHER HP - DESIGNATES HAND TEST POINT
HoSEFRt, Sy conTRe YA KT 90 Th RTEAENL RICS Rud ScBARTR AN 130, SHDNERTR SRl o™
. 10N, REFER U 3 . : 4 i
STANDARD. 18, THE LETTER X IS FOR UNLISTED MEANINGS THAT WILL BE USED 190 TEAoRRET2EE Rs" SN INCTHE SRErci BRGNS et o
2. THE TYPE OF FLOW INSTRUMENT MAY BE NAMED OUTSIDE THE DR RN THCS AS A FIRST LETTRR-ANG ANY NOMBER BF MEANINAG
INSTRUMENT CIRCLE, E.G. MAGNETIC FLOW METER. DISPLACEMENT 10. ANY FIRST LETTER MAY BE MODIFIED BY THE FOLLOWING LETTERS: AS A SUCCEEDING LETTER. EXCEPT FOR ITS USE WITH DISTINC-
METER, MASS FLOW METER. ETC. TIVE SYhiSols, THE WEANINGS WILL BE GEFINED OUTSIDE THe
D - DIFFERENTIAL (PR, = PRESSURE DIFFERENTIAL) INSTRUMENT CIRCLE g3 94 43 7 ISA.CO0E UNSTRUMENT TYPE)
3. THE_UPPER_INSTRUMENT LEAD LINE IS OMITIED IF LEVEL IS 33 =
THE UPPER INSTRUMENT LEAD LINE 18 OMITTED IF LEVEL IS @ - INTEGRATE OR TOTALIZE  (FQI - FLOW INTEGRATING INDICATOR) = T ——— 3 - Fu"mné‘e_r}nam(sécgn}a? (E.0. %)
11. THE LETTER A IS USED FOR ALL ANNLYSIS VARIADLCS. TIIC roOL LR G AR e 2 TR St
A Y P kTS Cearon SoRL oreRnTioy f= * LOWING TERMS MAY BE PLACED GUTSIDE THE INSTRUMENT CIRCLE LAHH - DESIGNATES HIGH-HIGH LEVEL ALARM
BO0TES CORRESHONDG. 10, FULLLDAD O NOMAL PERATION Ri- U6 AULDOR T0.DENOIE THE. BRECIPIC VARIALEERY Ll R e W
GARDLESS OF ThE TVPE OF ACTURTOR OR WEETHER THE ACTUATOR CHR - CHROMATOGRAPH NOX - NITROSEN OXIDES
IS ENERGIZED OR DE-ENERGIZED DURING THIS MODE OF OPERATION. &R e 8% C BisSacveD oxveen
PR YR VALYES: PORT THAT CLOSES DURING UPSETS CONTAINS €O - CARBON MONOXIDE 02 - GASEQUS OXYGEN 16. THE LETTER Z WHICH FOLLOWS A MEASURED VARIABLE REPRESENTS
COMB - COMBUSTIBLE ORP - OXIDATION REDUCTION FINAL DEVICES OTHER THAN CONTROL VALVES SUCH AS HYDRAULIC
COND - CONDUETIVITY B - COUPLINGS. VARIABLE SPEED DRIVE. ACTUATOR. ETC.
S. R CONTROL O SENSING DEVICE OR RELAY HAVING A DISPLAY Ho = DISSOLVED HYDROCEN  B102.- BlLIw Droxioe
N D A A PETROTIATE DISPUAY LETIERS H?S - HYDROGEN SULFIDE JR8 - TURRIITY 17. THE LETTERS b AND HL ARE ADDED T THE MERSURED
AIC DESIGNATES ANALYSIS INDICATING CONTROL STATION. =t i3 RQ#&E‘{?EE[V, L ALy e BLS LN

6. A HAND CONTROL VRLVE HCV IS A HAND-ACTUATED VALVE THAT
EITHER MODULATED A PROCESS STREAM OR IS USED RS AN
INSTRUMENT DEVICE.
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