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REPORT IV
VOLUME 6

INTRODUCT ION

Report IV, Volume 6 provides descriptions, data, and drawings pertaining
to Gasification and Purification (Plant 12). '

Gasification and Purification (Plant 12) produces makeup hydrogen for
Hf-Coa]O Preheating and Reaction (Plant 3), and produces a medium Btu

fuel gas for consumption in fired heaters.

The following information is included for the plant described in this:

volume:

) A description of the plant's process design,

- including the utility balance, catalysts and chemi-

cals usage, and a process flow diagram.
° An equipment list, including item numbers and
. descriptions. :

° Data sheets and sketches for major plant components.
) Pertinent engineering drawings.

At the end of this volume is an appendix which contains:

) An overall site plan showing the locations of all
plants.
° The symbols and legend for the piping and instrumént

diagrams inciuded in this volume.

Gasification and Purification (Plant 12) utilizes process technology from
three licensors: gasification of vacuum bottoms using the Texaco
process, shift conversion using the Haldor Topsoe process, and purifica-
tion of fuel gas and shifted gas using the Allied Chemical Selexol
process.



This licensed technology is proprietary in nature. As a result, this
volume does not contain full disclosure of these processes although a
maximum of information has been presented consistent with the confiden- .
tiality requirements. Where data appears incomplete in this volume, it
is due to the above described limitations.

Full data concerning this plant are available for DOE review at the
“Houston offices of Bechtel Petroleum, Inc. '
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PLANT 12 GASIFICATION AND PURIFICATION

1.0 INTRODUCTION

Plant 12 produces makeup hydrogen for the H-Coa](D-reaction section in
Plant 3 and a medium Btu fuel gas for consumption in fired heaters. An
overall flow diagram for Plant 12 is presented in Figure 1. Major sec-
tions of the plant include:

0 Gasification including syngas quenching and
scrubbing .

) Shift conversion and shifted gas cooling

0 “Shifted gas purification |

p' .Compression of hydrogen produtt

0 Unshifted gas cooling and purification

A1l of the vacuum tower bottoms produced in H-Coal® Recycle Slurry
Preparation (Plant 5) is charged to Plant 12. The vacuum bottoms stream
is gasified and partially oxidized using the Texaco Gasification Process
which is licensed from Texaco Development Corporation. The raw syngas
produced in the high temperature, moderate pressure reaction zone is
cooled in the quench and scrubber sections of the gasification area.
Slag and soot, separated from the syngas,'are accumulated and sent to
solid waste disposal.

Most of the raw syngas is passed over shift conversion catalyst to gener-
ate additional hydrogen via the following water shift reaction:

N )
H20 + CO p— _H2 + CO2

This is accomplished in a three bed reactor system using Haldor Topsoe
SSK-catalyst. The reaction is exothermic, and heat of reaction is
recovered by generating steam at different pre§§ure levels between the

1-1
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reactor beds. The 900 psig steam generated is totally consumed in the
gasifier section. The 150 psig and 50 psig steam generated is exported
into the overall plant steam distribution system.

The shifted gas is purified by removing hydrogen sulfide (HZS) and

carbon dioxide (C02) components using Allied Chemica]‘s(Se]exo]

Process. The purification is achieved in two stages. The first stage
removes HZS to the 2 ppmw level. The second stage reduces CO2 in the
final hydrogen product to 0.2% by weight. The "lean" Selexal solvent
absorbs the contaminant gas components from the shifted gas. The "rich"
solvent is stripped to remove contaminants. First stage stripping yie]dsl
an off-gas rich enough in HZS to be suitable for feed to the Sulfur

Plant (Plant 10). Second-stage stripping produces a carbon dioxide waste
gas containing only traces of HZS that is vented to the atmosphere.

Purified product hydrogen from the Selexol Process is next combined with
hydrogen-rich gases from Naphtha Hydrotreating and Reforming (Plant 18)
and from Cryogenic Hydrogen Purification (Plant 8). The total hydrogen
stream is then compressed to 3,480 psia for transfer to H-Coal® Preheat- - .
ing and Reaction (Plant 3). This stream represents the makeup hydrogen
requirement for the coal hydroliquefaction reaction system in Plant 3.

Raw syngas from gasification in excess of that required for hydrogen pro-
duction is first cooled and then treated to remove HZS by absorption in
Selexol solvent. The treated gas containing less than 10 grains of HZS'
per 100 scf is burned as plant fuel in fired heaters.
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PLANT 12 GASIFICATION AND PURIFICATION

2.0 PROCESS DESIGN

2.1 Design Basis

Plant 12 is designed to gasify 508,816 1b/hr of H-Coa]cp vacuum bottoms.
Most of the gasified syngas is to be used to produce 312 MM scfd of

97.8 mole percent hydrogen product, which is to be compressed along with
supplemental reformer and cryogenic hydrogen streams to 3,480 psia for
delivery to H-Coal® Preheating ahd Reaction (Plant 3).- Syngas in excess
of that required for hydrogen production is to be used to produce a

" medium Btu fuel gas.

A summary of design basis feeds and production for Plant 12 is provided
in the following list: '

Feed Streams

0 508,816 1b/hr vacuum bottoms from H-Coa]o Recycle
Slurry Preparation (Plant 5)

() 4,528.5 TPD of 99.5 volume percent oxygen from the
Oxygen Plant (P]ant_15)

° 9.3 MM scfd of 95.1 mole percent hydrogen from
Naphtha Hydrotreating and Reforming (Plant 18)

° 225.7 MM scfd of 93.7 mole percent hydrogen from
Cryogenic Hydrogen Purification (Plant 8)

Product Streams

° 312 MM scfd of 97.8 mole percent hydrogen as net
hydrogen production in addition to reformer and
cryogenic hydrogen for delivery to Plant 3

) 86 MM scfd of medium Btu fuel gas

° 17 MM scfd of stripped off-gas containing HpS as
feed to Sulfur Plant (Plant 10)

° | 103.5 MM scfd of stripped CO, waste gas for
discharge to atmosphere

2-1



'} 1,526 TPD (dry basis) of slag and soot to landfill
disposal :

Gasifier yields and conversion are as follows:

° 40.6 scf of CO + Hy per pound of dhy and ash-free
feed

o 96% carbon conversion to syngas. Unconverted
carbon (soot) is rejected with slag

Additional data on design basis feed streams are presented in Tables 1, 2
and 3. Ash analyses are provided in Table 4 for I1linois No. 6, Kentucky
No. 9 and Kentucky No. 11 coals. It should be recognized that the Phase
Zero design basis for vacuum bottoms composition as shown in Tables 1 and
2 is based on I1linois No. 6 coal. ‘

Product compositions and flow rates are presented in Table 5.

,Ré1iabi]ity:and 6perating f]éxibi]ity.havé been enhanced by the following
provisions: '

e  Five gasifiers are included when three will provide
required stream day rates of hydrogen for hydro-
liquefaction in Plant 3 and four will provide enough
capacity to gasify design rates of vacuum bottoms.

) Intermediate tankage (150,000 Bb1) 'has been provided
for storage of cutback vacuum bottoms: With 50%
cutback this represents 10--days holdup for one
gasifier. ' '

° Three 33-1/3% trains of shift conversion have been
provided. Shifted gas is combined and then re-

divided into three 33-1/3% for shifted gas
purification.

() A spare train of hydrogen compression has been
included in the five trains provided.

° The unshifted gas purification section provides a

means to handle syngas in excess of that required
for hydrogen production.
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TABLE 1
GASIFICATION FEED STREAMS

Vacuum Bottdms Plus F]ush 0il*
(Base Case I1linois No. 6 Coal)

_ wth
975°F 11.44
975°F+ 52.97
Coal 13.77
Inorganic 21.82
Total 100.00
Total 1b/hr 519,200
°AP1 60°F -35.15
Specific Gravity 1.47
% Solids** 35.6

distillate flush oil from Plant 17.

* Includes 508,816 1b/hr vacuum bottoms from Plant 5 plus 10,384 1b/hr of

Further discussion regarding the

need for flush oil may be found in the following process description

section.

**Includes unconverted carbon.

Oxygen
Component Mo 1%
H20 - -
H2 --
N2+Ar 0.5
02 99.
co --
COZ -
Pound mo1l/hr 11,800
MM scfd 107.4
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TABLE 2
VACUUM BOTTOMS ANALYSIS

Elements Normal Average wt% Range wt%
Carbon 68.39 |
Hydrogen 4.75
Sulfur 1.87 1.3 - 2.5
Nitrogen 0.98 1.2 maximum
Oxygen 2.21 --
Ash 21.80 16 - 27.0
High heating value Btu/lb 12,718* : --

Vacuum Residue Analysis (Dry Ash-Free Basis)

Element - Normal Average wt%
Carbon 87.46
Hydrogen 6.07
Sulfur 2.39
Nitrogen ' 1.25
Oxygen 2.83

* HHV as calculated by Texaco Develapment Corp.
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TABLE 3

COMPOSITIONS
HYDROGEN STREAMS

Plant 18 Plant 8
Reformer - Cryogenic
H2 H2
mo 1% mo 1%
HZO -- --
H2 95.1 . 93.73
N2+Ar ' -- 2.78
02 -- --
Co . ‘ -- 2.62
HZS -- --
NH3 -- -
C] 1.6 0.87
C2 2.2 --
C3 0.8 --
C4 0.3 --
Pound-mo1/hr 1,025 24,753
MM scfd 9.3 : 225.4
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TABLE 4.

SLAG ANALYSIS

I17inois No. 6 Kentu%i? No. 9 Kentucky No. 11

P,0c 0.10 | 0.17
5102 45,1 . 47.96 40.30
Fe203 17.6 25.59 28.31
A]ZO3 19.9 17.51 17.14
TiO2 1.1 0.89 0.97 .
Ca0 4.0 1.00 1.33
Mg0 0.9 0.95 0.60
S0, 5.6 0.71 0.36
K20 1.4 2.19 2.22
Na,0 1.1 1.60 - | 0.52
Undetermined 3.1 _1.50 . _8.08

0.0 100.00 ©100.00.

Total - ' 10
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L-2¢

Hydrogen from

Plant 12
to Plant 3
Mo1%
Carbon -
H20 --
Ho 97.85
No+Ar 0.54
02 -
co 1.10
COo 0.20
H2S -
CosS --
Cy 0.31
Co --
C3 --
Cq -~
Slag -~
Total

Pound-Mol/hr 34,292
MM scfd 312.3

Notes:

— — — —

PwnN
N e S

9948uU

TABLE 5
PRODUCT DATA

Total( ) ~ Medium Btu(]) (3)
Hydrogen Gas
to Plant 3 : Mo1%
Mo1% HHV 284 Btu/scf
- 18 ppm
96.10 40.50
1.46 0.50
1.71 51.07
0.12 7.60
-- ‘ 4 ppm
-- 180 ppm
0.56 0.30
0.04 : --
0.01 --
0.01 --
60,071 . 10,344
547.0 102.9

Includes some flashed hydrogen from Selexol unit.
12% for low sulfur residue.

Total sulfur not to exceed 20 grains/100 scf
Includes hydrogen from Plants 8 and 18.

H,S-Rich
O?f-Gas

Mo1%

12.26
0.94
trace

Combined

co
Off-Géses

Mol1%

31.78

150 ppm
58.62

Slag
and

Soot

wt%



2.2 Process Description

Plant 12 consists of five trains of gasification, three trains of shift
conversjon and shifted gas cooling, three trains of shifted gas purifi-
cation, five trains of hydrbgen compression and a single train for
unshifted gas cooling and purificationQ .Each of these major sections
will be described in more detail in the process description that
follows. Unless otherwise denoted, discussion has been facilitated by
proceeding through each section as though it contained but one train.

Process flow diagrams are presented on Flowsheets 12-B-B-1 through
12-D-B-6. '

.

2.2.1 Gasification

The Texaco Gasification Process is proprietary and only a simplified
flowsheet has been included in this report. Flowsheet 12-B-B-1 presents
only battery limit and function information for the gasification step.

Residue from the vacuum towers in H-CoaTO Recycle Slurry Preparation
(PTant 5) is gasified via partial.oxidation gasifiers using steam and
oxygen as the gasification agents. Gasifier reactions are many and
varied but the predominant ones are as follows:

. CxHy ;:::i xC + y/2 Hp -

o C + Hy0 Z—— (0 + Ha0
N

(] C + 02\— C02

¢ C+1/20, == (0

o (O + H0 = (0, + H,

p—
° co + 3H2:_$ CHg + Ho0
) S + Hp :“'A H2S
o S +C0 /oS
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A1l reactions are reversible and therefore a certain gas composition is
established containing all of the gas species. The exact quantities of
_each species depend on the amounts of reactanté, operating conditions and
on the approach to equilibrium. At the high temperature prevalent in
slagging gasifiers, equilibrium considerations normally dictate a high

concentration of CO and H2, a moderate concentration of C02, and very
little CH4.

The synthesis gas produced in the gasifiers at the high temperature is
quenched and scrubbed with water to produce a clean saturated synthesis
gas. The gas is cooled by direct injection of liquid water to produce a
water saturated product. Steam is a reactant in the downstream shift
conversion step, and for this design, a nearly optimal steam to dry gas
ratio results from the direct water quench.

The size of the gasifier is limited by economic considerations and exper-
jence factors. To process the total (508,816 1b/hr) vacuum bottoms yield
from H—CoalO Recycle Slurry Preparation (Plant 5) four gasifiers of the
largest design are needed. Five gasifier systems are to be installed,
including one spare to ensure continuous operation at the design capacity.

Reciprocating pumps are necessary to inject the slurry feed to the gasi-
fiers. A clean flushing oil is injected into the stuffing box of the
pumps to minimize plunger wear by the”slurry. The o0il requirements are
2% of the feed. The flushing 0il joins the vacuum bottoms in the pump;
therefore, total feed to the gasifiers is 519,200 1b/hr. Further discus-
sion on the source of this flush oil and the details of the flush oil
distribution system may be found in the process description for Purge and
Flush 0i1 Systems (Plant 39).

Design carbon conversion for this plant is 96%. The gasifier will

produce two distinct solids - a slag (that portion of the solids which
melted) and a soot consisting primarily of fine carbon particles. For
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greater carbon utilization, fhe soot can be recovered and recycled, but
such was not deemed economical for the Phase Zero design of this

project. This is a subject, however, that will merit review and updating
prior to Phase 1 design work. '

Gasifier operating pressure is determined by balancing economical. and
practical considerations. For this project, operating pressure was
limited by the maximum discharge pressure that could be generated in
centrifugal oxygen compressors of proven design. Accordingly, oxygen
will be delivered to the Plant 12 battery limits at 935 psia.

2.2.2 Shift

The clean syngas from the gas scrubber is divided into two portions - a
large portion which is converted to the hydrogen product and a smaller
fraction (the excess) which is used to produce a medium Btu fuel gas.

The portion of the gas to be shifted is flow controlled while the sma]]er
(excess) portion is removed at a rate so as to control gasifier pressure.

The process flowsheet for the shift section is presented in 12-D-B-2.

The shift reaction represented by CO + HZO'"“ CO2 + H2 is highly
exothermic and reversible. High temperatures favor fast reaction rates
but result in unfavorable equilibrium conditions. Since the product
specification requires no more than 1.1% (vol) CO, the rest being essen-
tially hydrogen, it is obvious that the'reattion must be equilibrated to
a point where the H_2 to CO ratio is approximately 98.9 to 1.1 or 89.9,
unless a secondary CO removal step is used.. Such a step is not necessary
since required CO limits can be met at a practical reaction temperature
of about 480°F.



A multiple reactor system design has been developed with the number of
stages and operating conditions being optimized for minimum cost. The
inlet temperature to each reactor stage must be kept aone the water dew
point. Initial stages will be designed to achieve high reaction rates,
and design will be constrained by maximum allowable outlet temperatures.
Outlet temperatures must be controlied below the catalyst sintering point
and within the Timits for practical vessel design. For the design feed
gas, in a three reactor system, was found to be optimum.

To accommodate the required capacity, three trains were deemed necessary
as limited by maximum reactor vessel diameters.

The catalyst chosen is Haldor Topsoe's type SSK which has a Cobalt-
Molybdenum base and operates in the sulfided stage thereby permitting
handling of sulfur bearing gases. Also, the SSK catalyst has good
activity at low temperature which is necessary to achieve the low COK
level required in the shifted gas. The catalyst also has high
temperature stability (to about 9006F) which makes it functional over a
wide temperature range.

The optimized integrated reactor system is as follows:

Recycle
% CO to Limit
Feed Exit Tr. Conv. Exit Temp.
°F °F °F (Total) (% Feed)
First Reactor '
(12€-111) 516 816 300 86 18
Second Reactor
(12€-112) 526 565 39 95 0
Third Reactor
(12C-113) 460 471 11 98 0



i

Inlet temperature to the first and second reactors are as high as
practical to take advantage of high reaction rates. A small recycle is
used ‘to moderate and control the exit temperature from the first reactor.

The third reactor temperatures are kept low to obtain the necessary low
CO level in the product gas. Since the catalyst is quickly deactivated
in the presence of liquid water, operation below the gas dew point must

be avoided. The design third-stage operating temperature provides a
practical margin of safety above the feed gas dew point.

Preheating to the required first-stage inlet temperature is accomplished
via a feed/exit gas exchanger. Heat of reaction from the first stage is
removed by a waste heat boiler generating 900 psig steam. Lower level
heat is used to preheat boiler feedwater. Final gas temperature is con-
trolled at 526°F for feeding to the second-stage reactor.

Second-stage exit gas is cooled to 460°F .upstream of the third stage by a
waste heat boiler producing 150 psig steam. '

In preparation for' the purification step, the third-stage exit gas is
cooled to ambient temperature in a series of exchangers. The exchangers
include in order a process condensate preheater, a waste heat boiler
producing 50 psig steam, a boiler feedwater preheater, an air cooler and '
a final water cooler. Optimum use is made of all heat at the various .
levels to effect an overall thermally efficieht procéss.'

The gas from the three trains of shift is combined prior to resplitting
to the subsequent three purification trains to:

() Homogenize the gas composition.

() Segregate the individual shift step from the indi-
vidual purification step. Thus, if one purifica-
tion train goes down for any reason it does not
force down a specific shift train. -This increases
the overall plant stream factor.



2.2.3 Carbonyl Sulfide Removal

Before proceeding to a review of shifted and unshifted gas purification
sections, discussion of sulfur conversion and carbonyl sulfide (COS)
removal is appropriate. Most of the sulfur in the feed to the gasifiers
forms HZS in the syngas; however, a small portion is converted to COS.
Shift section reaction kinetics favor the formation of HZS according to
€S +H20;::fC02 + HZS‘ Therefore, very little COS appears in the

feed to the shifted gas purification section. Less than one grain of COS
per 100 scf is vented to the atmosphere in the CO2 waste gas. Although
currently there are no Federal EPA regulations limiting emissions of COS,
it has been assumed in the Phase Zero design that the low level of COS
emission described above will be environmentally acceptable.

The unshifted gas contains a higher concentration of COS than does the
shifted gas. During unshifted gas purification, approximately half of
the COS that enters with the feed gas is removed with the HZS in the
12C-127 absorber and sent to the Sulfur Plant (Plant 10). The rest of
the COS remains with the treated medium Btu fuel gas that is destined to
be burned in fired heaters throughout the plant. This COS in the fuel
gas creates an additional 128 1b/hr of SO2 emissions from the various
furnace stacks. The Phase Zero design has assumed that this additional
emission will be environmentally acceptable. It is recognized that such
emissions may be further limited at some time in the future; therefore,
future COS hydrolysis facilities are shown schematicai]y on the Process
Flow Diagram 12-D-B-4. The cost for such facilities has not been
included in the estimate; however, plot plan area has been provided.

2.2.4 Shifted Gas Purification

The combined shifted gas stream is split into three streams to be pro-
cessed with three purification trains. Each stream is flow controlled to
maintain equal or constant ratio of flow to each purification train. The
individual flow controllers are reset in unison by a single pressure



' ' ] : .
controller on the suction of the hydrogen compressors. Purification feed
gés pressure is in turn controlled by regulating the quantity of gas fed
to the shift section.

Purification consists of removing HZS and CO2 from the shifted gas
stream to satisfy hydrogen product purity requirements while at the same
time, producing a stripped HyS of f-gas -suitable for feed to the Sulfur
Plant (Plant 10) and a stripped CO2 waste gas with ‘less than 10 ppmw

H S suitable for atmospheric discharge. The hydrogen product is essen-
tially free of HZS and contains only 0.2% by volume COZ‘

The purification is performed using Allied Chemical's Selexol Process.
The Selexol solvent applies the capacity of the dimethyl ether of poly-
ethylene glycol to physically and selectively absorb C02'and HZS‘

The Process Flowsheets 12-D-B-5 and 12-D-B-6 present the shifted gas
purification sectioq. The purification scheme involves removal of HZS

to the required very low level with a small fraction of CO2 and then
removal of the remainder of the COZ' These two removal steps are

- carried out_in separate absorbers with separate solutions. Each solution
is regenerated separately .to give two different off-gases. Essentially
all the feed HZS is contained in the off-gas from the HZS removal

step. The off-gas from the CO2 removal step contains a maximum of 10

ppm HZS' ‘

~ The HZS Absorber (12C-116) has 70 trays to effect the extremely low
HZS level required in both the product hydrogen and the C02 waste

gas. To minimize absorber tray requirements and to decrease solution
circulation rates, the lean feed solvent is thoroughly presaturated with
CO2 before removing heat of absorption in the Lean Solvent Cooler
(12E512]). Presaturation is accomplished by contacting the absorber

overhead with lean feed solvent. After cooling, net gas is separated



from presaturated solvent in the 12C-114 drum. The gaS then flows to the

C02 absorber and the presaturated solvent is pumped into the top of the
HZS absorber.

The solution circulation rate is determined by the quantity of the HZS
to be removed and the capacity of the Selexol solvent for HZS at
operating conditions. Full system pressure is used to reduce solvent
circulation rate. Ambient temperature operation was also utilized
although lower temperature operation would have reduced solution circu-
lation rate due to the greater solvent capacity at lower temperatures.
Lower solution temperatures would require refrigeration, the cost of
which exceeded the savinbs accruing to reduced solvent circulation.

The rich solvent from the HZS absorber at 600 psia is routed through a
Hydraulic Recovery Turbine (12GH-132) into the first stage of a flash
system. The power output shaft from the turbine is coupled to the
solvent circulation Pump (12G-132), which is also provided with an
electric motor driver.

A two-stage flash system is required primarily to allow desorption of
CO2 from the rich solution prior to HZS stripping. Prior partial
removal of CO2 increases the HZS concentration in the HZS Stripper
(12C-124) off-gas to a level suitable for Sulfur Plant (Plant 10) feed.
The flashed gases which contain substantial quantities of HZS and hydro-
gen in addition to CO2 are recycled to the HZS Absorber (12C-116).

Two flash drums (12C-117 and 12C-118) and three stages of compression
(12K-104 A, B and C) are included in this flashing and recompression

system.

Regeneration of the rich solvent after flashing is performed by stripping
with solvent vapors generated by the 12E-133 reboiler at the bottom of
12C-124. Overhead vapors are partially condensed to minimize loss of



" 'solvent and maintain the water balance. The condensate is returned to

the tower as reflux. The stripper overhead pressure is set by that
required to transfer off-gas to Plant 10.

To conserve energy, cold rich solvent is preheated by the hot stripped
solvent in the 12E-135 heat exchanger. The preheated rich solvent is
further heated to boiling temperatures with 50 psig steam which minimizes
duty of the stripper reboiler.

The overhead gas from the 12C-116 and the.-Lean Solvent Presaturator
(12C-114) in the H,S removal section still contains about 95% of the
CO2 that was in the shifted gas feed to 12C-116. This overhead stream
is next directed to the CO2 removal section. The CO2 removal system
also includes absorption and stripping with an intermediate flash step.

A single intermediate flash stage is used. The pressure is set on'the
H Flash Drum (12C-120) to permit most of the absorbed hydrogen to be
flashed into the medium Btu fuel gas system.

One of the most important considerations in design of the CO2 removal
section is the solution circulation rate. Due to the large quantity of
CO2 to be removed, circulation rates are quite large. In the Phase

Zero design, lean solvent is required at the Shifted Gas 602 Absorber
(12C-121) in each train. The penalty for high solution circulation rates
- is large equipment, especially the absorber and stripper towers, and high
power requirements of circulating pumps. To reduce circulation require-'
ments below what would otherwise be needed, propane refrigeration has
beén employed to allow operation of the system at subambient tempera-
tures. An optimum absorber bottoms temperature has been established.

Refrigeration is applied at the two most practical points -.on the gas
feed to the absorber and immediately after the flash stage where the
liquor temperature has dropped only 1°F from the absorber bottom location
but is at a much lower pressure.



Regeneration in the stribper system is accomplished with air supplied by‘
the Air Blower (12K-109). The use of air was made possible by the fact
that the overhead off-gas is being discharged to the atmosphere. If the
C02 were to be reused, air stripping would not be possible.

Large solvent circulation rates and the low pressures required for strip-
ping necessitated the use of two Shifted Gas CO2 Strippers (12C-123 A
and B) per train.

The off-gases from stripping at 50°F are used to precool absorber feed
gas in the CO2 Loop Cold Recovery Exchanger (12E-147) and thus further
reduce refrigeration requirements. After cold recovery the off-gases are
then vented to atmosphere.

As was done in the H2 removal section, hydraulic recovery turbines are
used in the CO2 removal system to recover energy as the rich solution
is depressured from the absorber at 560 psia to the near atmosphere
stripping pressure. One turbine (12GH-121A) is located between the
absorber and the 250 psia flash stage and the Low=-Pressure Flash Drums
(12C-132 A and B). These power recovery turbines are coupled to the
12G-121 solution circulating pumps.

A solution purge is necessary to maintain the water balance in the CO2

removal section. This purge is directed to the HZS stripper where,
because of the high operating temperature, the water is adequately

removed. The purged quantity is replenished by a stream of stripped
liquor from the HZS stripper.

2.2.5 Hydrogen Compression

Purified hydrogen product from the CO2 absorber is combined with hydro-
gen streams from Naphtha Hydrotreating and Reforming (Plant 18) and from

Cryogenic Hydrogen Purification (Plant 8), and then compressed to a final



pressure of 3,480 psia for delivery as.the total hydrogen makeup require-
ment to the H-Coal® Preheating and Reaction plant (Plant 3). Five com-

pressor trains have been specified. Four are to be operating, and one in
standby. The hydrogen compression is included on Flowsheet 12-D-B-6.

2.2.6 Unshifted Gas Purification

Raw syngas in excess of that required for hydrogen production is diverted
under pressure control to the unshifted gas purification section. This
section consists of a single train designed to cool and treat the excess
unshifted gas for removal of hydrogen sulfide so that it will be suitable
for burning in the plant medium Btu fuel gas system. The technology
'chosen for this service is a nonselective version of Allied Chemical's
Selexol Process which entails treatment of the gas in-a single HZS
absorber.

Unshifted gas purification is presented on Flowsheet 12-D-B-4.

The hot saturated syngas at 438°F is first cooled to 385°F with a waste
heat boiler producing 150 psig steam and then further cooled to 325°F
with another waste heat boiler producing 50 psig steam. A1l condensed
water is removed at the 325°F level. The gas is then further cooled to

100°F in water cooled exchangers. The final cooled gas is then passed
through the Fuel Gas HZS Absorber (12C-127). .The treated gas contains
less than 10 grains of H,S per 100 scf. '

The absorption is performed at full pressure (660 psia) for greater
economy. However, the fuel gas pressure requirement is only 65 psia.
Expander turbines are utilized to recover energy from the gas exiting the
absorber. Two-stage Fuel Gas Turbo Expanders (12Kk-111 A and B) have been
provided. Due to the expansion cooling, the gas is preheated so as to
avoid subambient exit temperatures. Such heating also yields additional
energy for power recovery.



Rich solvent from the 12C-127 absorber-is routed into the shifted gas
pufification section for HZS stripping. Since it is flowing from a
single train into a three train system, the rich solvent flow is divided
with approximately equal flowrates to each of the three HZS strippers

in the shifted gas purification section. After feed-bottoms exchange at
the HZS stripper, regenerated lean solution from each train is combined
and returned to the unshifted gas treating section. The lean solution is
further cooled in the Lean Solution Cooler (12E-137) and then pumped to

the Fuel Gas HZS Absorber (12C-127).



2.3 Catalysts, Packings and Chemicals

Catalysts
Haldor }opsoe - SSK

Packing

2-inch S.S. Pall Rings
2-inch C.S..Pall Rings

Chemica1§

Allied Chemical Selexol

" Initial Inventory

Consumption Rate or
(Estimated Life)

Proprietary

21,600 ft3
47,600 ft3

Proprietary

2-20

(3 years)

400 GPD



2.4 Utility Balance

Electricity, kW

Condition Consumed

Operating 60,590

Steam, 1b/hr

Imported
Level, psig Consumed
900 233,640
150 281,610
50 98,940

Condensate Returned: 453,330 1b/hr

Water, GPM

Boiler feedwater: 1,837
Cooling water circulation: 36,761

Fuel, MM Btu/hr*

Heat absorbed: 10.0
Total fired duty: 17.0

* For shift section startup furnace.

2-21

Generated

5,128

Generated

233,640
211,290
400,810

Imported

(Exported)

70,320
(310,870)



KCLS8 3/26/81 MLM .

|

OXYGEN

378500 LB/HR

> PLANT 15 »

> 12-D-B-2 »— :

> S5-E-B-1 |

> 20-D-B-2 >

GASIFIER .
QUENCH
AND
SO0T SCRUBBING

18983751 LB/HR

|

!

!
|
|
|
|

RAW SYNGAS

1038549 LB/HR

| S
:| — 12-D-B-2 )

( 12-0-8-3 (

f

J$HIFT CONDENSATE
l
|

| SOUR STEAM

1

) 42-D-B-2 )

L
900 PSIG STEAM 233640 LB/HR
L .
|
. i
. VACUUM BOTTOMS 508816 LB/HR
: —
FLUSHING OIL , 10384 LB/HR
! .
t
Il
-
)
i
|
- 4
\ FILTRATE | 116309 LB/HR
\ MAKE-UP WATER! 286809 LB/HR
— -

2 s 5

T T e S Bt .

eI

SOLIDS SEPARATION
AND

SLURRY THICKENING

262452 LB/HR

—  9-D-B-1 »

WATER BLOWDOWN

123195 LB/HR

g

i 'SLAG LUMPS

204608 LB/HR

i ) 42-D-B-2

|
|
{
!
|
; —  42-D-B-2 )
E
:
|
!
!

CLARIFIER UNDERFLOW

—> 42-D-B-2 )

|
E
|

{
Al ISSUED FOR PHASE 0 by [t [ f’%
Al ISSUED FOR REVIEW/RPPROVAL ek @E
. i;nan i Y9100 o | oux ey, foun &“m_
e [~ [
| PROCESS FLOW DIAGRAM
ﬂ PLANT 12
ﬂ GASIFICATION SECTION
@ 14222 12-B-B-1 1

i

!
i




12F-001

12Cc-111 12E-114
START-UP FIRST STAGE FIRST STAGE
HEATER SHIFT CONVERTER SHIFT FEED
10 MM 137-0vgX7-0{T-T FHERTER
.0 MM

12€-140
FIRST STAGE

12E-110

FIRST STAGE

H.P. STEAM DRUM H.FP STEAM

12K-102A2

12E-111

RECYCLE SHIFT
GRS BLOWER

GENERATOR

57.5 MM

FIRST STAGE
SHIFT BFKW
PREHEATER

15.8 MM

12C-112
SECOND STAGE
SHIFT CONVERTER
13/-0"#X11'-0°T~T
hen -

FUEL_GAS TO FUEL GAS
COOLING & TREATING SECTION

E 12-D-B-3 )

RESET B8Y COMMON
PRESSURE CONTROLLER

~
800 PSIGC SATURATED STEAM

FROM STEAM PLANT _ ~_ /
o

6008 STEAM

SPLIT e
RANGE

233640 LB/HR

12-D-B-4

(PROCESS STEAM

COMMON ‘HEADER TO 12C-142 . TO GASIFICATION)

K\E PLANT 31 )—* g L] 12-D-B-1
-t
S — N /A gTr?:« ———————————————————————————————————————————————————— 3
. : |
RAW SYNGAS FROM e TC |
GASIFICATION SECTION , C | . L TRAIN
Y 12-D-8-1 > - P - T E |
————— a3s"F 890 PSIA @ \ | 12E-114 3 . |
—_— \
\ | I 2 e
h @
B ~
s08°F . N .
1 K | L . - S39°F 12K-102 A,&
TC 3 TRAINS
\\Ln‘ — w ~
N _}\J @©
' I~ A & )
i 23 -
l | o 12C-140 c ‘
' z 1= 120 . e 12C-112
| 816°F 8.0. :
W’ 1590 LB/HR )
N
PIPELINE GAS 1 | |
-111 .
12F-001 684 aeb—lll {
- BSIA 764°F 580°F ‘| s28°F
; [ st ! b ¢ { >
oy 12E-110 N7 ‘
—(re)- | 12c-111 |
1 TRAIN |
. - 848
: ] PSIA
e |
N 36
( - | - 12-D-8-3
3 TRRINS : SRS*F
]
| 390°r 292°F B.F.W.
674
PSIA 79470 LB/HR :
‘ 816°F
| A
;
_ | i A
! ] /A 9hsgp{Rev. 125-001 outier $STRM.REF Len lewe,
1
. I,
Srecmn 0 TSI & — | A\[e3p 1550z ron punse o e o e
. —_— . I
o 1. %{R$Q:§§3235¥R329’;§3‘=>“3 OF THE TOTAL FLOW. " A %%p ISSUED FOR REVIEW/APPROVAL Ry, |tk Rex:
DESCRIPTION RAW RAW GAS SHIFT FIRST FIRST RECYCLE | seconp ) ; o | oare Revisions oy | ek [suv fenan], o | S,
SYNGAS 70 SECTION |  STAGE STAGE SHIFT STAGE 2. THE CONDENSATE FROM THE SHIFT SECTION ; ’ [ocvaneo Tonam T
COMPONENT FEED COOLING FEED CUNFVEEERJ ER XIT EXIT AMOUNTS 7O 1/3 OF THE FLOW. -
3 3. MM = 1,000.0 T . X . U.5. DEPARTMENT OF ENERGY
MMSCFD 982.3 211.1 257.1 304.0 304.0, 46.3 257.1 ’ 00 BTU/HR ! ASHLAND SYNTHETIC FUELS, INC D aPER AT ACREEHENT
MW _ 18.40 40 18.40 18.40 18.40 18.40 18.39 4. MMSCFD @ B0° AND 14.7 PSIA. ;.) NO. DE-FL05-800R20717
LB/HR_TOTAL 1 1984420. | 426462. | 519317.| 614031.| 614031, | 84714.| 519317. .
- ; S. GPM ARE AT FLOW CONDITIONS. o BRECKINRIDGE PROJECT
 COMPONENT. MNI-S/HR ] - 5 B. N.G. = NNRMALLY CLASEN. . ! BRECKINRIDGE COUNTY PHASE ZERD . KENTUCKY
Hz 19029 4089. 4980.0 | 6908.8 | 12503.8, | 1928.9 | 11173.8 K
co 24796, 5328. 5489.1|  6652.1] 1057.1 163.0 295.3 7. B = DIAMETER. N PROCESS FLOW DIAGRAM
2o 32,2 15761 698.2] 2083.31 Teez.s | 1iss.i| 70%. 8. T-T = TANGENT TO TANGENT DISTANCE. { PLANT 12
I He 59931. . R 17523.1 | 11923. . 5.
ol cita 144.8 T 37. 347 487 K 37.R . 3 GASIFICATION & PURIFICATION PLANT
| T 283.8 61.0 74, 8.6 92.8 13.3 78.7 ‘ SHIFT SECTION
[ cos 17.7 3.8 3.6 4.7 0.50 0.08 0.17 3 . i
ol N 182.0 39.1 47.8 $6.3 56,31 8.7 47.6 ) s8N0, onawiNG N0, : nev.
S AR 58.9 12.7 15.4 18.2 18,2 2.8 15.4 N @
3 . 14222 . -D-B~-
-
@ Heu. To0AL 1NTR75.91 231R3.1 2823n.9| 33379.3] 33379.9' | 5148.0 [ 28230,9 L HOUSTON 12 D B 2 2
o —




e
td

12E-112 12C-113 ¢+ 12E-128A48 12E-113A8 12E-115A.8¢ 12C-115 12E-128 12E-125 12E-116A8 12C-136 12C-050 !
SECOND STAGE _ THIRD STAGE ' GASIFIER QUENCH THIRD STAGE DEARERATOR HOT SHIFTED GAS GASIFIER HOT SHIFTED GAS SHIFTED GAS COLD SHIFTED GAS QUENCH WATER
SHIET CONVERTER K PREHEATER K.0. ORUM QUENCH ATER ° RIR COOLER TRIM COOLER K.0. DRUM SURGE DRUM .
HERT DRSTER  BronSont T ATER PREHEATER HASTE HERT FEED, PREHES 9/-37gX9~0" T-T & EREHE 10.5 MM 7.7 MM 8.0 MM 9°-6"X187-6" T-T ‘
26.1 MM ; 885 M i
;
f
FROM LC @ 12C-)138 k |
) IRESEET S A
i
FROM Y2C- 138 34530 LB/HR 11510 LB/HR K
12-D-8-4 L\,\\'\’\Jj - i
’@ | i
] N
D THIS DNG. )— : (Fc)
VTN 1 - a
FROM 12€-126 3 265866 LB/HR | .|, 88622 LB/HR  284°F 25 [0 R s
12-0-8-4 — 1
\)’\J‘)\J-) { t
H 450°F 7
1 TRAIN H / -
i RAW HYDROGEN TO P
T ! HsS & COp REMOVAL
' 3 TC 12C-113 @ (SELEXOL)
- l B FLOW RESET
3 TRAINS pss4]2A K -
197235 LB/HR FROM_ 12C-137 Py
12-D-6-
1508 -
STEAM ' [Zl ?
—
’ > _1z0- >
, =
AM - e .
w _ 3
; o % 12C-115 '
8 ‘ a 2 {_20-B-& 3
3
; 14 PC
i 831 5
e PSIA = ;:
w =
'S -— —
12E6-112 ¢ 620 & 12E-125 12C-136 12C-050
ick-1lle ~ Kas PSIA N 195 F T 300 575
f— < . aoseg 179°F 130°F SiE
PR 848 PSIA > 393°F > 325°F 5 } 192°F i 325°F
k - / ! —® E THIS DWG. »
. 12E-12 12E-113 12E-115 C.H. ;
lee-1195 Lc leb-l1l>
Y AR W  ARC 12E-123  12E-1186 ;
. !
® g . Al o
S S N
o o @
. T g
' B.D. 100°F 88112 LB/HR 2 éf ,
@ B8.D. b8 v
S 3072 LB/HR 11822 L8/HR 126-113 A% ’ .
w e . < ;
(5 _
o|® - | 93704 LB/HR 325°F 280438 LB/HR 12G-037 4.8
2076 GPM
. o .
FC 186734 LB/HR 325°F
T FROM CONDENSATE TANK |
UTILITY WATER '
| ' 13000 LB/HR Q
L TRRIN | 3 TRAINS
) ‘ é
1 TRAIN
) } 3 TRAINS J o4
‘ * " Al algeviseo strmNo. 28440 &er o Lt
: } - -
: A Y221, | 155uED FOR PHASE 0 Brg |uen [P WD
‘ NOTES : ; %% ISSUED FOR REVIEN/APPROVAL B, |oom [
DESCRIPTION FUE'{,LSRS THIRD HOT coLD HOT coLD 1. STREAM(3E)THROUGH 45, 46, 4 49 1/3 OF : bl Wil Reviiow o J e fromv ferenlaa [ e,
SEPARATOR| STAGE |SEPARATOR|SEPARATOR|SEPARATOR|SEPARATOR e TOTAC Fon- " (1>1RADN 807 of %3 ! = Tonam T
L1QU10 EXIT GAS cas LIQUID, | LIQUID ;
COMPONENT ; 2. THE CONDENSATE FROM THE SHIFT SECTION AMOUNTS TO U5, DEPARTMENT OF ENERGY
MMSCFD (GPM @ 60°F) (69.) 257.1 209.8 172.6 (187.,) (1700 1/3 OF THE FLOW : A L NG COOPERATIVE AGREEMENT
77 7T T ETS P (77 PO F7Y PO M 1 ST 3 3 EORUATERYAL BHLANCE CALCULATIONS. | — MRS NEGLECTED g : S
LB/HR_TOTAL 34530. [519317. |42 . 12, 4. M N LCULATIONS . P
i BRECKINRIDGE PROJECT
COMPONENT, MOLS/HR i J 4. MM = 1.000.000 BTU/HR. )) BAECKINRIDGE COUNTY PHASE ZERD KENTUCKY
Hz 11338.8 | 11338, 11338, 1 5. MMSCFD @ EO°F AND 14.7 PSIA. :
B e PG I P P 1 e PROCESS FLOW DIAGRAM
2|_co2 7261.6 | 7261. 7261, L : : 1 PLANT 12
N Y 1916.2] 9320.5 | 4121. 7.4 | 5198.6 4723.2 7. NC = NORMALLY CLOSED R i
o] crs 37.8 37.8 37.8 OR EQUIVALUENT NOTES FOR THE METRIC SYSTEM. 4 GASIFICATION & PURIFICATION PLANT
4l Hes 78.8 78.8 78.8 8. © = DIAMETER. ' SHIFT SECTION
[ cos 0.10 0.10 0.10
3+ 376 7.6 376 9. T-T = TANGENT TO TANGENT DISTANCE. ‘ s8N0, SRAWING MO, aev.
1
wl AR 15.4 15.4 15.4 : @
B f 14222
) -D-B-
Q[ MPH, TOTAL 1916.2 2uz30.9 | 23032.3 [ 18347.8 S198.6 4723.2 HOUSTON 12-D-B-3 2

22 X 34 D" SIZE



l

12E-122 12E-123 12C-137 12E-126 12E-127 12C- 138 12E-138 12C-127 12K-111 . 12E-139 12K-t12 12P-001 12E-137
UNSHIFTED GRS UNSHIFTED GAS HOT FUEL GAS HOT FUEL GRS/ HOT FUEL COLD FUEL GAS EXPANDER FUEL GAS FIRST STAGE EXPANDER FUFI. GAS ELECTRIC POWER LEAN SOLvewT
STEAM LP STEAM GENERATOR {.0. DRUM UTILITY WATER EXCH. GAS COOLER .0. DRUM FEED HEATER  HpS ABSORAER FUEL GAS INTERSTAGE  TURRN EXPANDER GFNERATOR COOLER
GENERATCR 72.6 MM 6/-6"8X13'-0"T-T 49,3 MM 6.4 MM S'-6“8X11/~37T~T 10.5 MM g TURBO EXPANOER  HEATER 3760 BHP 5128 KW ;
121.2 MM ' 3552 BHP 12.6 MM :
N PRESSURIZING GAS .TO QUENCH WATER SURGE ORUM _
| E 12-D-B-3 )
‘ - 265866 LB/HR  284°F A\ TO 126-128
, S E 12-D-B—8 )
‘ <‘> FUEL GRS Pymrr—
50 psie > 21061 )
' R 100°F 65 PSIA
298°F
@ 218 PSIA 215 PSIA
E 12-D-B=6 )~
. t 101°F 255°F
12E-133
' L
: 50 PSIG .
STEAM .
@ 12E-138 |?2%8 .
. — '
e 12E-126 126-127 ° RR7 PSIA 655 PSIA 650 PSIA _ 12K- 112 12P-001
5| a i se= Cen e el ot 98°F 250°F :
5|5 l 508 ‘STEAM 1057F -
(=] 8 . o
8| @ 37 . . ° ° 12C_ ] 38 _____
&2 . FUTURE COS 150°F 100°F e 90 el (uastastestut e tedtestnvituttratoos SR PO
alg 12E-123 78904 LB/HR HYDROLYS 1§ ) B 2 @ g
N —_— PROCESS
CHW 867 Pa1A 12k-111
G8seF PRESSURIZING GAS FROM QUENCH WATER SURGE DRUM
12-0~B~3
126-122 s | 12€=137 i (e8¢
. .
630 PSIA 385°F o S350
B.F .M. B.F.H, @
142623 LB/HR 87671 LB/HR .
292°F 92°F 12C-127
' 3 <
6.0. ! 8.0.
14263 LB/HR 8767 LB/HR —
- — | S
4 L» 12E-137
i 105°F LEAN SOLVENT
. @ FROM HpS STRIPPER
O
- (_12-D-8-5 g
| . [¢
126-122 A& SHeor
. ==
5
y | TO HpS REMOVAL
) SECTION
) N § 12-D-B-5 )
, | . 34530 LB/HR N9 1o 12e- l383
; T _,E 12-D-B-3 )
| ) 100°F 265866 LB/HR BN TG wATeR
| i
K 1
! 197235 LB/HR ! TO 12C-050
! E 12-D-8-3 »
H
.
. ; A
\ e
) \
) 4 A7/ eevisep stem No. 40 REF. wn .
AR STOTOTDTO] | Ao sssn0 eon s o NN
E: ' 9.
= 2 3
DESCRIPTION | paw gas mot | HoT FUEL | coLo  {coip Fuer| DEsuL- | Aesomees | Assomeer | nz RicH | FueL .cas 1. MM = 1,000,000 BTU/HR A\ %29 155ue0 For Review/mpPROVAL 3 [Lon | Ak
T0 SEPARATOR| GAS SEP. |SEPARATOR| GAS SEP. | FURIZED RICH LEAN | GRS FROM | 7O PLANT 2. MMSCFD AT 60°F AND 14.7 PSIA ‘ wo. | oate Revisions ov Jewu|sorv.fenorn] B ) 200
COOLING | FUEL GAS | LIQUID |FUEL GAS | LIQUID |FUEL GAS | SOLVENT | SOLVENT | SELEXOL | DISTRISB. 3. GPM ARE AT FLOW CONDiTIONS = Lo,
COMPONENT 4. NC = NORMALLY CLOSED [ oesioneo [ onamn |
MMSCFD_(GPM @ 60°F) 211.1 111.5 (394.) 94.0 (69.) 31, 3 [ 3.0 94.2 5. o = DIAMETER ‘ } 05, DEPARTMENY OF EnErOY
Wt | el leslrowns | sl Gowe | loslu@miGomn] 28] e8] s 1T - Tawan 1o e oisce ! R A
L.B/KR_TOTAL 428462. . |_197235. [ 18 R 30.] 1 . P P R . 2. Pe PRopRIETARN | . DE-FODS
COMPONENT, MOLS/RE G | BRECKINRIDGE PROJECT
H2 4088.5 4089.5 4089.5 qu72.8 17.0 116.4 4189.9 I RRECKINRINGF CONNTY PHASE ZFRN KENTUCKY
C0o £328. £328.8 5328.8 5280.3 48.5 7.33| G7A2.6 | . .
Co2__ 737. 737.6 137.6 : 580.4 157.2 208.7 736,1 PROCESS FLO“ DIRGRHM
2|20 12873 .! 1934.2 | 10845.3 16.0 | 1916.2 1148.2 | 1131.2 0.19 0.19 PLANT 12 - GARSIFICATION & PURIFICATION
“cHe 31.1 31.1 31.1 ; 30,3 0.54 0.93 31.4
[J BIEE §1.0 §1.0 61.0 0.0% 61.0 0.0% 5.0 ' FUEL GRS COOL ING AND
©f _cos .8 3.8 3.8 . 2.0 1.8 2.0 TREQTING SECTION
N D 39.1 39.1 39.1 K 38.9 0,23 0.53 39.4 '
o A= 12,7 12.7 12.7 [ 12.6 0.07 0.18 12.8 ; ano, DRAWING KO, .
ol SELEXOL i P P , @
5 i 14222 -D-B-
y' MPhR. TOAL 231831 |} 172237 8 [ 10aa5.3 [ 1nR21.R 191R.2 | 100172 [d [ 326.3_] 10313.5 ; l HOUSTON 12-D-B-4 2
10 _ .

22 X 34 D" SIZE



1
~ 'v."
i }
126H ~132 12C-116 12C-114 12E-121 12E-119 12C-131 12E-118 12C-118 12C-117 12E-117 12C-125 12K-104 12KT-104 12C-118 12E-142 12E-135 12C-124 12C-126 12E-133 12E-134 12E-132
RICH SOLVENT H2S ABSORBER LEAN SOLVENT LEAN SOLVENT RECYCLE VAPOR 3RD STAGE  RECYCLE VAPOR 2ND STAGE  H2S ABSORBER RECYCLE_VAPOR IST STAGE RECYCLE VArOR STEAM H2S ABSORBER H2S STRIPPER LEAN/RICH H2S STRIPPER H2$ STRIPPER HaS STRIPPER  ACID GAS Hs STRIPPER
HYDRAULIC o PRESATURATOR  COOLER AFTER COOLER  K.O, DRUM ZND STAGE ~ K.D. DRUM  RICH SOLVENT ISY STAGE  K.0. DRUM COMPPESSAR TURGINE R1CH SOLVENT FCCD SOLVENT / OVCRIICAD RCOCILER HEATER OVERHEAD
TURBINE 3.6 MM % 4'-07)6'~6"T-T  COOLER 4/-6"pX6'~9" 1ST FLASH DRUM COOLER  4'-0"@X1'=0"T-T 2ND FLASH DRUM  PREHERTER  EXCHANGER K.O. DRUM 0.9 MM CONDENSER
i 3.2 MM -1 T 14 MM : 4-0"p % &0 T-T
i
1 PPM H2S TO CO2 REMOVAL
[ > 12086 )
' TO FLARE SYSTEM
' @ 19-D-8-1
v : 735 LB/HR
. 3 | 12E-119 12E-118 12E-117 12KT-104 H2S i 12E-132 508 STEAM
A
1
. -
: ==
150 PSIG ‘
(SATURRTED STEAM) 12C-124 :
v C.H. i 12E-134
. Sen :
12K-104 —-— |
50 63 Tc -
&) , & . | )— 12C-126
) (or0) ] L
! 3 1/2" Hg |, -
! J_ 120°F 50 PSIG STEAM J
! T0 SURFACE . FC
g ) CONDENSER 12E-142 .
' 126-031 AB T
' 12C-131 12€-119 12€-125 . 126-1194.8
RESET . @ - @ i
> 12-0-8-6 ) ’ 1 -
- —r 5
‘ &
f ya
— E Lc Lc
' g} N ‘ 4 } 1505 STEAN
. i - — @ 365°F
12C+116 Z 2 N Os
R z 12E-133
' | PR B, . - i T
1 TRAIN : 3 TRAINS d . 12E-135 1
I ¢ ’ . 126-111 se=—=-=
I e ?
SH!FTZ 2”‘2 5 1100°F Q 4 y —— ) O\ i jI
-4—! -D-8- P .
| 600 PSIA @ V | '
' ¢ - Py
i FY
Le I .
: £ v RESET COMMON LIC
v THREE TRAINS MMON
: 12C-114 Le 12C-117 Lc 12€-118 e Yot | = FC } ’ , {ien8-a £
i I .
@ \,f { FROM FUEL GAS TREATING SECTION
. {1} — —12-0-8-5_{¢
i 3TRAINS | | TRAW 12c-i27
, @) : , !
St 126-133A8
. @ 126-110A8 @ FROM COz REMOVAL SECTION
i T — ‘ /' GOLVENT WATER PURGE
‘ e
- ‘ A1t ! <C)
r ’ ‘I l - D G A L |
! H o 12E-121 | 129-132&6‘ , SOLVENT CROSS BLEED TO CO2z REMOVAL SECTION
12GH -132 . Se5tel ! == S 1208
1 85" F - COMMON SHAFT - ! ’ . i
by e ot = D P P i 4 e e e e o ———— A . . e = e e — - +
. - - l
/ : . > ‘ A | ‘ LEAN SOLVENT TO FUEL GAS TREATING SECTION
: : 111 ; > 12-D-8-4_ )
! 3 TRAINS | | TRAIN .
I
. ' A
. ) 5
: ] : . i A\l |eevisep stem o 41 mow. o "
Y R i . )
STREAM NO. @ - @ - ‘ A\|22,| 1ssuep For erase o £rs (e 4P
DESCRIPTION | SHIFT GAS | RECYCLE TOTAL | OVHD GAS | A2S ABSBR |LEAN SOLV| FLASH GAS | FLASH GAS| RICH SOLV| LEAN SOLV| RICH SOLV | TOTAL RICH | H2S RICH | LEAN SOLV |LEAN SOLV | LEAN SOLV | PRESAT R NOTES: T A\ [%2| 1ssuep For rReviewsaprrovaL P L |BK
TO H2S | ABSORBER | FEED GAS | FROM H2S |  RICH TO H2S | FROM 1ST |FROM 2ND | FROM 2ND | H20 PURGE) FROM FUEL | SOLV TO GAS FROM | H20 PURGE | TO FUEL | TO €02 FLASH OVHD T. MATERIAL FLOK FOR A SINGLE TRAIN — v TR B Ey e T
RABSORBER GRS TO ABSBR | ABSORBER | SOLVENT | ABSORBER | STAGE STAGE STAGE | FROM COZ ), GAS ABSBR |H2S STRPPR [GAS HTR |To coz GAS ABSBR | PRESAT'R | TO cO2 : : e - [ aren [ s
COMPONENT REMOVAL |* REMOVAL REMOVAL 2. A TOTAL OF 3 TRAINS REQUIRED. [ ocnance oRamy |
MMSCFD (GPM @ 60°F) | [ 172.6 [N 18.0 180.8 185.9 [ P 11.5 6.8 P [4 P P e e P 168.1 _ .
MW (S.C. @ 60°F) L__18.58[.) 42.45 20.84 20.36| (1.0108) | (1.0141) 41,85 43.51] (1.0262) | (1.0292) | (1.0284) | (1.0260) 3645 | (1.029) | (1.0298) | (1.0298) 18.00 3. MM = 1.000.000 BTU/HR. ¢! ASHLAND SYNTHETIC FUELS, INC. CoapenaTe ARt
LBS/HR TOTAL < 352012 ') @4189.|  438188. | #15769. Pl 2 52845, 31413. P P P P 23965 3 ? [ 332240 4. MMSCFD @ GO°F AND 14.7 PSIA. | e NO. DE.FC05. 800820717
A = : P
COMPONENT ,_MOLS/HR 2 ] i 5. GPM ARE AT FLOW CONDITIONS. BRECKINRIDGE PROJECT
H2 11338.8 58.1] 11396.9] 11395.4 58.3 6.8 57.4 0.78 0.15 5.7 5.85 5.85 11338.7 6. N.C. = NORMALLY CLOSED. § BRECKINRIDGE COUNTY = PHASE 2€AD KENTUEKY *
co 130.3 1.5 191.0 191.0 1.5 1.6 1.5 0.03 0.0t 6.2 6.2 6.2 130.3 _ }
0z T261.6 1863.6]  9125.2| ©782.4 2231 1884.7 11549 688.7 372.6 027 52.4 325.3|  425.3 5888.8 7. # = DIANETER. PROCESS FLOW DIRGRAM
2120 37.4 0.4 37.8 2582.9 | 2545.1 0.14 0.25] 2582.5 89.4 383.1 3065.0 76.4 66.4 377.1 25451 8. T-T = TANGENT TO TANGENT DISTANCE. PLANT 12
. . . 38.8 ; 1.0 1.0 0.83 0.07 0.01 0.21 0. 0.2 37. . ]
il 37.8 29 388 s o 22 2 2 — S S P PROPRIETARY Cd GASIFICATION & PURIFICATION
ol nzs . __ 8.8 57.8 136.6 0.03 136.8 6.03 25 . 3z 78.3 20.3 38.5 38.6 0.0t 0.02 0.02 ;
@) cos 0.10 .05 0.15 D11 0.07 0.04 0.03 0.02 0.02 0.61 .63 0.63 0.07 i SELEXOL H2S REMOVAL SECTION
B H 47.6 0.3 47.9 37.3 0l.28 0.28 0.26 0.01 0.0: 0.06 0.07 0.07 47.6 | J i
Skar 15.4 0.2 15.6 15.6 o.08[ 0.0 0.09 0.00] _ 0.00 0.04 0.0% 0.04 B 15.5 oo, R arv.
shseLExoL pt P P P r P P e @
[+ L=t —_—
3 + . - - T 122 12-D-B-5 2
O MPH. TOTAL 183947.8 1983.0 20930.7 20416.0 [d 4 1261.0 722.0 P [ . |4 P 623.3 . P 18458.9 HOUSTON

22 X 34 D" SIZE



12E-152 12E-147. 126H.-121A 12C-121 12C-120 12E-153 12GH.-121B 12C-132 R&B 12E-130 12C-123 A4B 12C-151 12K-108 12K-114 12E-145
€02 ABSO €0z LOOP HYORAULIC Hz FLASH RICH SOLUTION HYDRAULIC LON_PRESSURE STRIPPER H2 COMPRESSOR AIR BLOWER HYDROGEN H2 COMPRESSOR
PRECOO! COLD RECOVERY TURBINE €Oz ABSORBER DRUM CHILLER FLASH DRUM AIR-COOLER €Oz STRIPPER K.0 DRUM COMPRESSOR  INTERSTAGE COOLER
EXCHANGER ‘; - 4'-G7gX9’'-97T-T 15946 BHP 14.4 MM
= !
i 12E-046 12E-154 12C-139 12D0-001 120-043
. . SPILL-BACK COOLER SOLVENT EXCHANGER  SOLVENT FILTER SOLVENT SOLVENT
s 3.0 MM (MAX) MRKE-UP TANK SUMP
. 73°F.’114.5 PSIA. 74,9 MMSCFD COp WASTE GAS TO STACK
80°F, 230 PSIA, 3.0 MMSCFD
- > 12-0-8-4 )
' @ ! & TO PLANT 3
@ 30°F., 560 PSIA .
FROM NAPHTHA 3 TRAINS __ " 1 !
REFORMING * ZTRAINS 1- S TRAINS | 1 TRAIN
1
' ! 105°F
HYDROGEN 1 TRAIN | 5 TRAINS @ ¥ 9 ) .
] ! 105°F | 2aa0F ! 5 TRAINS
FROM CRYOBENIC @ ' L 12C-132 AiB * © ; " .
YOROGEN PLANT  29c" ! 85°F : Toaar
H N : 7 44" F
8IS, . 1 L S50 PSIA 12E—O4§ @ 3480 PSIA
. yorzz77777777777] :
. ' e 1
: r | I 1
¥ —_— {
— 1 2a2r| 12K-114A 105°F 12K-1148 15996 BHP
—_— e ARG 1] [ — 1
M. : Y\ 105°F
( 1 ON- —® G
PLANT 7 ) ons : 1735 PSIA
! e 12C-151 . oo F
—_ e
75 PSIA Lc 12C-120 2 ' NC 12E-145
—_— 2ex 2oV ice-145
73°F 3 TRAINS | 5 TRAINS .
! HYOROGEN COMPRESSOR
¥ . —_—————— RESET FLOWS
— . e > 12-0-85_»
My 5 "
3 DY ] )
100°F - 3
12-0-8-5 G
R 2 18 PSIA 14.4 PSIR .10 o ggep :
13.8 PSIA AIR 72*F DEKPOINT /\
12E-130 <
) } 3 TRRINS‘: 1 TRAIN 12G-031
:é } !
12C-121 12C-123 A&B > .,
I
12K-108 1
' NoTE §) e
% LIQUID PROPANE REFRIGERANT . - ¢ @ 12D-001
105°F. 153800 LB/HR < — g 100 GPM (MAX) ; R
______ — — @ 12G6-109
P 2 N
| 12GH. -1218B 6> K 2 120-043
126-139 A.8 12GH -121A 12G-121 12G6-142 @ TX TO HoS STRIPPER
' AR AB - b € —{I [ g | l} : Tioec
~ 126-138 A5 N (N
A § - —
s SECTION ¢ @ A @ A 12E-154 12€-139
12-0-B-5 oo -
STREAN NO. > & &> (€2 5 ¢
DESCRIPTION |FEED GAS RICH SOLV| HZ GAS | H2 FLASH|{RICH SOLV| LP FLASH | LP FLASH| AIR TO | LEAN-SOLV LEAN-SOLV | TOTAL CO2 | HZ FROM | HZ FROM | ONE TRAIN| COMPR | TOTAL
G FROM H2S FROM CO2 | PRODUCT| GAS TO |{FROM W2 o2 soLv TO co2 | H20 PURGE H20 PURGE | WASTE GAS | CRYOGENIC| NAPHTHA | CRYO/REFR| H2 H2 TO AN
ABSORBER RBSORBER | To coMp| FUEL 8AS||FLASH WASTE BAS| CO2 STPR| STRIPPER|/FROM Hzs T0 H2S TO ATM PURIF, REFORMING[ H2 TOTAL | PRODUCT| PLANT 3
COMPONENT REMOVAL REMOVAL 4 A
MMSCFD_(GPM_GBODEGF] __ 168.1 2 104.1 3.0 P 53.8 P 4.3 7 P T4 .9 2257 9.3 S8.8 | 136.8 | 547.6 ) 7
MN_(S.G. @ GODEGF) 16.00 (1.0092) 2.59 26.79], (1.0106) 43.63] (1.0268) 28.68] _ (1.029) (1.0292) 40.61 3.65 3.36 3.64 .04 3.06 | AV reniseDd STRM. No. 56460 £xm wron]
LBS/HR_TOTAL 332240. [ 29568. 9392, : [ 257941. I3 4469 4. P 337580 90530 3445 23493 45670. | 182680 . /2%I 1SSUED FOR PHASE 0 er, [uem rn W%
- 0 -
COMPONENT ,MOLS/HR A %22, 155uED FOR REVIEW/APPROVAL Bs Jum [
H2 11338.7 154.2] 11184, 116.4 37.8 37.7 0,04 37.7] 23201.0 974.9 6044.0 | 14432.4 | 57729, = —— P ey o T P
co 130.3 4.08] 128, 2.33 1.75 1.75 73] 648.5 162.1 | 256.8 | 1027, NOTES : : [ aren. | ares,
€02 5888.9 §892.9 22. 205.7 5687, 5847. 839.4 a.96 6660.6 17.2 8. . WATERIAL BALANCE FOR A SINGLE | [ omaws [
H20 10136.1 0.19]7 10135, 22. 10113.0 1.1 66.4) q5.3 1. NGL|
3 37.8 2.92] __34.9 0.98 1.9 1.9 0.01 1.83 _215.3 16.4 58.0 83.2 | 338.8 SELEXOL TRAIN OUT OF THREE TRAINS. ASHLAND STNTHETIC FUELS, NC. AT D enErGY
Ce= : 1,07 0.27 0.27 1.08 2. MATERIAL BALANCE FOR A SINGLE GAS e NO.DE-FGOS 500R20717
< 515 T 38 38 3162 COMPRESSION OUT OF FOUR'TRAINS,
ta= i - N " — ~0.17 | 0.08 | 0.08] _0.16_] WITH STH SPARE TRAIN. ™, BRECKINRIDGE PROJECT
c i 8.03 2.01 2.01 8.04 3. MM = 1,000,000 BTU/HR. BRECKINRIOGE COUNTY PHASE ZERD KENTUCKY
Ca= o _ [ 0.28 0.07 0.07 0. p
i + - =0 AR R > 4. MMSCFD @ 60°F AND 14.7 PSIA. PROCESS FLOW DIAGRAM
Z[ica | 0.50 0.13 0.13 0. 5. GPM ARE AT FLOW CONDITIONS. PLANT 12 i
P LEE 0.02 0.02 i 0.02 0.01 0.01 0.02 6. NC = NORMALLY CLOSED. - | SELEXOL GRS PURIFICATION .
coS 0.07 0.07 0.07 0.05 0.02 0.07 '
olnz 47.6 0.73 5.9 0.53] 0.20 0.20 1169.3 ~ 1189.5, _519.1 129.8 | 165.0 | 660. 7. @ = DIAMETER. y CO2 REMOVAL AND Hz COMPRESSION
SEEr 15.5 0.24 15.2 0.18 0.06 0.06 143 4.4 169.0 42.2 53.7 | 214.8 _ !
S 95 353 8. T-T = TANGENT TO TANGENT DISTANCE. e o -
whSELEXOL 3 B - P P P I % |2k-00® CommoN SPARE TO @
< [ . 2K - 105 To 305 14222 12-D-B- (4
2wPr, TOTAL 18458.9 11430.7 326.3 P 5512.4 P 45652 P - 8271.2_29753.0 1025.2 6444.6 | 15017.8 | 60071, Jo. ‘p< gesteicray HOUSTON D-B-6

22 X 34 D" SIZE
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THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NRUMBER

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION

12 GASIFICATION & ) A 000000
. PURIFICATION PLANT ) ’

12C-001 : GASIFIER FEED TANK . 000000
'12€-002 GASIFIER FEED TANK ‘ aoqacco
12C- 102 LOCK HOPPER . 00GC00
12C-202 LOCK HOPPER COC000
: NA

12C-302 LOCK HOPPER : . 000000
NA

12C-402 LOCK HOPPER 000000
i NA

12C-502 ! LOCK HOPPER . 000000
NA

12C-103 . SO0T SCRUBBER . ’ ’ " 000000
12C€-203 SO00T SCRUBBER 000000
: NA

12C€-303 SO0T SCRUBBER ) 000000

NA



THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION
12C-403 , SOOT SCRUBBER 000000
12C-503 SOOT SCRUBBER - 000000
: NA
12¢-004 FLASH DRUM , 000000
NA
12C- 111 FIRST STAGE SHIFT : 000000
CONVERTER -
12¢-211 FIRST STAGE SHIFT : . ' 000000
CONVERTER
12C-311 FIRST STAGE SHIFT ' " 000000
CONVERTER
12¢-112 SECOND STAGE SHIFT 000000
CONVERTER
12C-212 SECOND STAGE SHIFT 000000
: CONVERTER »
12C-312 SECOND STAGE SHIFY - , 000000
CONVERTER ‘
12C- 113 THIRD STAGE SHIFT . 000000
CONVERTER .
12C-213 THIRD STAGE SHIFT : ‘ 000000

CONVERTER



: THE BRECKINRIDGE PROJECT
'MAJUOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE ZERO
MAJOR EQUIPMENT LIST- 14222

ITEM NUMBER . ITEM DESCRIPTION

12¢-313 THIRD STAGE SHIFT . 000000
CONVERTER

12C- 114 LEAN SOLVENT 000000

© PRESATURATOR
12C-214 LEAN SOLVENT . 000000
: PRESATURATOR :

12¢-314 LEAN SOLVENT - 000000
_PRESATURATOR

12C-115 HOT SHIFTED GAS K.O. : 000000
DRUM

12c-215 HOT SHIFTED GAS K.O. 000000
DRUM

12C-318 HOT SHIFTED GAS K.O. 000000
ORUM

12¢-116 H2S ABSORBER = : 000000

12¢-216 H2S ABSORBER ' 000000

12C-316 H2S ABSORBER . ) 000000

12¢-117 ' H2S ABSORBER RICH 000000

SOLVENT {ST FLASH DRUM



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

12€-217

12C-317

12C-118

12C-218

12C-318

12C- 119

12C-219

12C-319

12C-120

12€-220

12C€-320

ITEM DESCRIPTION

H2S ABSORBEFR RICH

SOLVENT iST FLASH DRUM

H2S ABSORBER RICH

SOLVENT 1ST FLASH DRUM

H2S ABSORBER RICH

SOLVENT 2ND FLASH DRUM

H2S ABSORBER RICH

SOLVENT 2ND FLASH DRUM

H2S ABSORBER RICH

SOLVENT 2ND FLASH DRU

2ND STAGE K.0. DRUM

2ND STAGE K.O. DRUM

2ND STAGE K.O. DRUM

H2 FLASH DRUM

H2 FLASH DRUM

H2 FLASH DRUM

THE BRECKINRIDGE PROJECT

PHASE ZERO

MAJOR EQUIPMENT LIST-14222

000000

000000

000000

000000

000000

000000

000000

000000

000000



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

12C-121
12C-221
12C-321
12C-1234A
12C-1238
12C-223A
12C-2238
12C-323a
12C-3238
12C-124

12C-224

ITEM DESCRIPTION

€02

co2

co2

co2

co2

c02

Co2

c02

Cc02

H2S

H2S

ABSORBER

ABSORBER

ABSORBER

STRIPPER

STRIPPER

STRIPPER

STRIPPER

STRIPPER

STRIPPER

STRIPPER

STRIPPER

THE BRECKINRIDGE PROUJECT

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ogoooo
Q00000
000000
000000
000000
000000
000000
pooooo
000000

000000



MAJOR EQUIPMENT LIST SORTED B8Y SEQUENCE NUMBER

ITEM NUMBER

12C-324

12C-125

12C-225

12C-325

12C-126

12C-226

12C-326

12C-127

12C- 131

§2C-231

"42C-331

1TEM DESCRIPTION

H2S§

1ST

1sT

1ST

H2S

K.O.

STRIPPER

STAGE K.D. DRUM

STAGE K.D. DRUM

STAGE K.D. DRUM

STRIPPER OVERHEAD
DRUM

STRIPPER OJVERHEAD
DRUM

STRIPPER OVERHEAD
DRUM

FUEL GAS H2S A3SORBER

3RO

JRD

3RD

STAGE K.D. DRUM

STAGE K.D. DRUM

STAGE K.D. DRUM

THE BRECKINRIDGE PRDJECT

PHASE ZEROD
MAJOR EQUIPMENT LIST-14222

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000



MAJOR EQUIPMENT LIST SORTED 8Y SEQUENCE NUMBER

ITEM NUMBER

12C-132A

12C-1328

12C-232A

12C-2328

12C-332A

12C-3328

12C-136

12C-236

12C-336

12C-137

12C-138

ITEM DESCRIPTION

LOW PRESSURE

LOW PRESSURE

LOW PRESSURE

LOW PRESSURE

LOW PRESSURE

LOW PRESSURE

COLD SHIFTED

ORUM

COLD SHIFTED
DRUM

COLD SHIFTED
DRUM

HOT FUEL GAS

FLASH DRUM

FLASH DRUM

FLASH DRUM

FLASH DRUM

FLASH DRUM

FLASH DRUM

GAS K.O.

GAS K.O.

GAS K.O.

K.0. DRUM

COLD FUEL GAS K.O. DRUM

THE BRECKINRIDGE PROJECT

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

12C- 139

12C-239

12c-339

12C- 140

12C-240

12C-340

12C-142

12C-242

12C-342

12C-442

12C-542

- ITEM DESCRIPTION

SOLVENT FILTER

SOLVENT FILTER

4

SOLVENT FILVER

FIRST STAGE H.P. STEAM
DRUM

FIRST STAGE H.P. STEAM
DRUM

FIRST STAGE HLP. STEAM
DRUM

GASIFIER
GASIFIER
GASIFIER
GASIFIER

GASIFIER

THE BRECKINRIDGE PROUJECT

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

000000
000000 -
000000
000060
000000

000000

000000
000000
000000

000000
NA



THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION

12C-050 QUENCH WATER SURGE DRUM , : . 000000
12C-151 H2 COMPRESSOR K.O. DRUM , : 000000
12C-251 . H2 COMPRESSOR K.O. DRUM 000000
12C-351 H2 COMPRESSOR K.O. DRUM : 000000
12C-451 H2 COMPRESSOR K.O. DRUM : 000000
NA

12C-551 H2 COMPRESSOR K.O. DRUM 000000
: NA

12C-052 50 PSIG CONDENSATE POT 000000
- NA

12¢-053 CONDENSATE K.O0. DRUM : 000000
: : NA

12c- 154 LOCK HOPPER SURGE ' ’ 000000
DRUM NA

12C-254 LOCK HOPPER SURGE ' 000000
DRUM NA

12C-354 LOCK HOPPER SURGE 000000

DRUM . NA



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

12C-454

12C-554

12C-055

12C-056

12C-057A

12€-0578

12C- 158

12C-258

12C-358

12C-458

12C-558

ITEM DESCRIPTION

LOCK HOPPER SUFGE
DRUM .

LOCK HOPPER SUFGE
DRUM

FLUSHING OIL TANK

CLARIFIED WATER TANK

FLUSHING OIL FILTER

FLUSHING OIL FILTER

ASPIRATOR K.0. DRUM
ASPIRATOR K.O. DRUM

ASPIRATOR K.0. DRUM

ASPIRATOR K.O0. DRUM

ASPIRATOR K.O0. DRUM

THE 8RECKINRIDGE ‘PROJECT

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

000000
NA

000000
NA

000000
’ NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
" NA

000000
NA



. THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER :

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION

120-001 SOLVENT MAKE UP TANK 000000

120-002 ) ' BURNER TIP WATER TANK 000000

12D- 102 : GASIFIER QUENCH EFFLUENT 000000
WATER SUMP NA

120-202 GASIFIER QUENCH EFFLUENT ' . . c00000
WATER SUMP . NA

120-302 GASIFIER QUENCH EFFLUENT 000000
WATER SUMP NA

120- 402 GASIFIER QUENCH EFFLUENT . 000000
WATER SUMP o . NA

120-502 GASIFIER QUENCH EFFLUENT: ‘ . 000000
WATER SUMP NA

120-043 SELEXOL SUMP . 000000

12E-110 FIRST STAGE H.P. STEAM - ’ 000000
GENERATOR

126-210 FIRST STAGE H.P. STEAM 000000

- GENERATOR )
12€-310 FIRST STAGE H.P. STEAM , 000000

GENERATOR



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUYBER

ITEM NUMBER

12E-111

12E-211

126-311

126-112

12E-212

12E-312

12E- 113A

$2E-1138

12€-213A

12€-2138

12E-313A

ITEM DESCRIPTIDN

FIRST STAGE SHIFT

PREHEATER

FIRSY STAGE SHIFT

PREHEATER

FIRST STAGE SHIFT
PREHEATER

SECOND STAGE WASTE
HEAT BOILER

SECOND STAGE WASTE
HEAT BOILER

SECOND STAGE WASTE
HEAT BOILER

THIRD SVAGE WASTE
BOILER

THIRD STAGE WASTE
BOILER

THIRD STAGE WASFE:
BOILER

THIRD STAGE WASTE
BOILER )

THIRD STAGE WASTE
BOILER

BFW

8FW

BFW

HEAT

HEAT

HEATY

HEAT

HEAT

THE BRECKINRIDGE PROJECT

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

000000

0006000

000000

000000

000000

NA

000000

000000

000000

000000

000000

000000



THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE ZERO
MAJOR EQUIPMENT, LIST-14222

ITEM NUMBER ITEM DESCRIPTION

12E-3138 THIRD STAGE WASTE HEAT 000000
BOILER

12E-114 FIRST STAGE SHIFT FEED 000000
HEATER

12E-214 FIRST STAGE SHIFT FEED . 000000
HEATER

126-314 FIRST STAGE SHIFT FEED : 000000
HEATER

12E- 1154 DEAEREATOR FEED 000000

: PREHEATER

126- 1158 DEAEREATOR FEED 000000
PREHEATER ' NA

12€-115C DEAEREATOR FEED 000000
PREHEATER NA

12E-215A . DEAEREATOR FEED ‘ ~ 000000
PREMEATER ' ‘

12€-2158 DEAEREATOR FEED A 000000
PREHEATER - . _ NA

12E-215C DEAEREATOR FEED ' : 000000
PREHEATER | NA

126-315A DEAEREATOR FEED » 000000

PREHEATER



THE BRECKINRIDGE PROUJECT
MAJUOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION

126-3158 DEAEREATOR FEED
PREHEATER

12€-315C DEAEREATOR FEED
PREHEATER

12E- 116A SHIFTED GAS COOLER

12E- 1168 SHIFTED GAS COOLER

12E-216A SHIFTED GAS COO_ER

126-2168 SHIFTED GAS COOLER

126-316A SHIFTED GAS CDOLER

126-3168 SHIFTED GAS CDOLER

126-117 RECYCLE VAPOR ¥ST STAGE
COOLER’

126-217 . RECYCLE VAPOR 1ST STAGE
COOLER

126-317 RECYCLE VAPOR 1ST STAGE
: COOLER

000000
NA

000000
NA

000000
0000;0
000000
000000
060000
000000
000000

000000

000000



. THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION

12E-118A RECYCLE VAPOR 2ND STAGE : . 000000
CODLER

12E-1188 RECYCLE VAPOR 2ND STAGE ) 000000
COOLER

12E-218A RECYCLE VAPOR 2ND STAGE 000000
COOLER

12E-2t88 RECYCLE VAPOR 2ND STAGE 000000
COOLER

12E-318BA RECYCLE VAPDR 2ND STAGE . 000000
COOLER

126-3188 . RECYCLE VAPOR 2ND STAGE 000000
COOLER

12E-119A RECYCLE VAPOR AFTER 000000
CODLER

12E-1198 RECYCLE VAPOR AFTER 000000
COOLER

12E-219A " RECYCLE VAPOR AFTER 000000
COOLER

12E-2198 RECYCLE VAPOR AFTER . 000000
COOLER

12E-319A RECYCLE VAPOR AFTER ' 000000

COOLER



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

12E-3198

12E-121A

126-1218

12E-121C

12E-221A

12E-2218B

12€-221C

126-321A

12€-3218

12€E-321C

12E-122A

ITEM DESCRIPTION

RECYCLE VAPDR AFTER

COOLER

LEAN SOLVENT

LEAN SOLVENT

LEAN SOLVENT

" LEAN SOLVENT

LEAN SOLVENT

LEAN SOLVENT

LEAN SOLVENT

LEAN SOLVENT

LEAN SOLVENT

UNSHIFTED GAS STEAM

GENERATOR

CdDLER
COOLER
CODLER
CODLER
CODLER
COOLER
COOLER
COOLER

COOLER

THE BRECKINRIDGE PROJECT

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

v

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

12E-1228
12€-122C
12€-123A
12E-1238
12€-125
. 12E-225
12€-325
12E- 1264
12€- 1268
12E-126C

12E-127

JHTEM DESCRIPTION

UNSHIFTED GAS STEAM
GENERATOR

UNSHIFTED GAS STEAM
GENERATOR

UNSHIFTED GAS L.P.
STEAM BOILER

UNSHIFTED GAS L.P.
STEAM BOILER

HOT SHIFTED GAS AIR
COOLER

HOT SHIFTED GAS AIR
COOLER

HOT SHIFTED GAS AIR
COOLER

STRIPPED WATER
PREHEATER

STRIPPED WATER
PREHEATER

STRIPPED WATER PREHEATER

HOT FUEL GAS COOLER

THE BRECKINRIDGE PROJECT

A
B3

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

NA

000000



MAJOR EQUIPMENT LIST SORTED BY SEQUEMNCE NUMBER

ITEM NUMBER

12€-128A

12€- 1288

f

12E-228A

12€-2288B

12E-328A

12E-3288

12E- 129

12E-229

12E-329

12€-130A

12E- 1308

TTEM 6ESCRjPIjON

GASIFIER QUEHCH WATER
PREHEATER

GASIFIER QUENCH WATER
PREHEATER

GASIFIER QUENCH WATER
PREHEATER

GASTFIER QUENCH WATER
PREHEATER

GASIFIER QUENCH WATER
PREHEATER

GASIFIER QUENCH WATER
PREHEATER

GASIFIER QUENCH
WATER PREHEATER

GASIFIER QUENCH
WATER PREHEATER

GASIFIER QUENCH
WATER PREHEATER

CO02 STRIPPING AIR
COOLER

C02 STRIPPING AIR
COOLER

THE BRECKINRIDGE PROJECT

PHASE ZERO

MAJOR EQUIPMENT LIST- 14222

000000

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
000000
000000
060000

NA

000000
NA



THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION
12E-230A C02 STRIPPING AIR 000000
COOLER NA
12€-2308 C02 STRIPPING AIR 000000
COOLER NA
12€-330A CD02 STRIPPING AIR ’ 000000
COOLER NA
t12E-3308 C02 STRIPPING AIR . 000000
' COOLER . . NA
12E-131 SURFACE CONDENSER . 000000
12€-231 SURFACE CONDENSER - 000000
12E-331 SURFACE CONDENSER ‘ 000000
12E-132 H2S STRIPPER OVERHEAD 000000
' CONDENSER :

12E-232 H2S STRIPPER OVERHEAD 000000

CONDENSER
‘125-335 H2S STRIPPER OVERHEAD 000000

CONDENSER

12€-133 H2S STRIPPER REBOILER = 000000



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

12E-233

12E-333

12E-134

12E-234

12g-934

12€E- 1354

12E- 1358

12E-135C

12E- 135D

12E-135E

12E - 135F

ITEM DESCRIPTION-

H2S STRIPPER REBOILER

H2S STRIPPER REBOILER

ACID GAS HEATVER

ACID GAS HEATER

ACID GAS HEATER

LEAN/RICH
EXCHANGER

LEAN/RICH
EXCHANGER

LEAN/RICH
EXCHANGER

LEAN/RICH
EXCHANGER

LEAN/RICH
EXCHANGER

LEAN/RICH
EXCHANGER

SOLVENT
SOLVENT
SOLVENT
;dLyENr
SOLVENT

SOLVENT

- THE BRECkINRlDGE PROJECT

PHASE 2ERO
MAJOR EQUIPMENT LIST-14222

000000
000000
000000
000000
000000
660000
000000
000000
000000
000000

NA

000000
NA



THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION

IQE:13SG LEAN/RICH SOLVENT . 000000
EXCHANGER NA

12E-135H LEAN/RICH SOLVENT 000000
EXCHANGER ) NA

12€- 1351 LEAN/RICH SOLVENT ' 000000
EXCHANGER NA

12E- 135y LEAN/RICH SOLVENT ’ 000000
EXCHANGER NA

12€- 135K LEAN/RICH SOLVENT 000000
EXCHANGER ) NA

12€-135L LEAN/RICH SOLVENT . 000000
EXCHANGER ' NA

12E-135M LEAN/RICH SOLVENT . . 000000
EXCHANGER . NA

12E- 135N LEAN/RICH SOLVENT . 000000
EXCHANGER NA

12€-235A LEAN/RICH SOLVENT 000000
EXCHANGER

12E-2358 LEAN/RICH SOLVENT . . 000000

: EXCHANGER
12€-235C LEAN/RICH SOLVENT A 000000

EXCHANGER



THE BRECKINRIDGE PROJECT
MAJOR EQUIPLENT LIST SORTED BY SEQUENCE NUMBER

. PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER 1TEM DESCRIPTION

12E-235D LEAN/RICH SOLVENT - . ’ 000000
EXCHANGER : )

12E-23SE LEAN/RICH SOLVENT : 000000
EXCHANGER NA
12E - 235F LEAN/RICH SOLVEMT o 000000
EXCHANGER - _ ' . NA
12E-235G LEAN/RICH SOLVENT _ ' 000000
EXCHANGER ‘ . NA
12€-235H LEAN/RICH SOLVENT ) ' 000000
: EXCHANGER - ’ ’ NA
12€-2351 LEAN/RICH SOLVENT : 000000
. EXCHANGER . ] 3 : : NA
12E-235Y LEAN/RICH SOLVERT ’ 000000
: EXCHANGER . NA
12€ - 235K LEAN/RICH SOLVEWNT : 000000
EXCHANGER _ NA
12€-235L LEAN/RICH SOLYENT 000000
EXCHANGER ] NA
12€£ -235M : LEAN/RICH SOLVENT 000000
EXCHANGER NA
§2E-235N " LEAN/RICH SOLVENT 000000

EXCHANGER ] ' NA



THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION

12€-335A LEAN/RICH SOLVENT 000000
EXCHANGER

12€-33SB LEAN/RICH SOLVENT 0C0000
EXCHANGER

12€-335C LEAN/RICH SOLVENT 000000
EXCHANGER

12€-3350 LEAN/RICH SOLVENT ' ‘ 000000
EXCHANGER .

12€-335E . LEAN/RICH SOLVENT 000000
EXCHANGER . NA

12E-335F LEAN/RICH SOLVENT 000000
.EXCHANGER : NA

12€-335G LEAN/RICH SDLVENT 000000
EXCHANGER NA

12€-335H LEAN/RICH SOLVENT 000000

’ EXCHANGER : NA

12E-3351 LEAN/RICH SOLVENT 000000
EXCHANGER NA

12€-~335J LEAN/RICH SOLVENT . . 000000
EXCHANGER . NA

12E-335K LEAN/RICH SOLVENT 000000

EXCHANGER NA



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

l?E-SasL
12€-335M
12E-335N
12E-137A
12E-1578
12€-137C
12E-438

‘QE-IQQ

[25-]42A
t2€-1428

12E-242A

ITEM DESCRIPTION

LEAN/RICH SOLVENT
EXCHANGER

LEAN/RICH SOLVENT
EXCHANGER

LEAN/RICH SOLVENT
EXCHANGER -

LEAN SOLVENT COOLER

LEAN SOLVENT COOLER

LEAN SOLVENT COOLER

EXPANDER FEED HEATER

EXPANDER INTERSTAGE
HEATER

H2S STRIPPER FEED
PREHEATER :

H2S STRIPPER FEED
PREHEATER

H2S STRIPPER FEED
PREHEATER -

THE BRECKINRIDGE PROJECT

PHASE ZERO
MAJOR EQUIPMENT LI1ST-14222

000000
NA

000000
NA
000000
000000
000000
NA
000000
000000
000000.

000000

000000
NA



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

12€-2428
12E-342A
12€-3428
12€-043A
12E-0438
12€-044
12€-145
12€-245
12€-345
12E-445

12E-545S

ITEM DESCRIPTION

H2S STRIPPER FEED
PREHEATER

H2S STRIPPER FEED
PREHEATER

H2S STRIPPER FEED
PREHEATER

BURNER TIP WATER COOLER

BURNER TIP WATER COOLER

BLACK WATER AIR COOLER

H2 COMPRESSOR INTERSTAGE
COOLER

H2 COMPRESSOR INTERSTAGE
COOLER

H2 COMPRESSOR INTERSTAGE
COOLER

H2 COMPRESSOR INTERSTAGE
COOLER

H2 COMPRESSOR INTERSTAGE
COOLER

THE BRECKINRIDGE PROJECT

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

000000
NA

000000
v NA

€00000
NA

000000
NA

000000
NA

000000
NA

000000

000000

* 000000

000000
NA

000000
NA



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE

ITEM NUMBER

12€E-046

126-147A

1261478

12E-247A

12€-2478

12E-347A

12€-3478

12E-152

12€-252

12€6-352

12€-153A

NUMBER

ITEM DESCRIPFION

H2 COMPRESSOR
BACK COOLER

C02 LOOP cOLD
EXCHANGER

C02 LOOP COLD
EXCHANGER

C02 LOOP COLD
EXCHANGER

C02 LOOP COLD
EXCHANGER

€02 LODP COLD
EXCHANGER

C02 LOOP COLD
EXCHANGER

SPILL

RECOVERY
RECOVERY
RECOVERY
IECdVERV
RECOVERY

RECOVERY

C02 ABSORBER PRECOOLER

C02 ABSORBER PRECOOLER

C02 ABSORBER PRECOOLER

RICH SOLUTION

CHILLER

THE BRECKINRIDGE PROJECT

_PHASE ZERO
MAJOR EQUIPMENT LIST-14222

000000

000000

000000
NA

000000

000000
© NA

. 000000

000000
NA

000000
NA

000000’
NA

000000
NA

000000



THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER .

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION
12€- 1538 RICH SOLUTION CHILLER 000000
12€-183c RICH SOLUTION GHILLER 000000
: NA
12€-253A RICH SOLUTION CHILLER 000000
12E-2538 : RICH SOLUTION CHILLER . 000000
12€-263C RICH SOLUTION CHILLER 000000
NA
12€-353A RICH SOLUTION CHILLER . 000000
12E-3538 RICH SOLUTION CHILLER 000000
12€-353C RICH SOLUTION CHILLER 000000
: NA
12E-154A SOLVENT EXCHANGER ) 000000
12€ - 1548 . SOLVENT EXCHANGER ) 000000
. NA

12E-154C : SOLVENT EXCHANGER . 000000
o . NA



THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUEMNCE HMHUMBER

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION
12E-2544A SOLVENT EXCHANGER 000000
12€ - 2648 SOLVENT EXCHANSER 000000
NA
12E-254C . SOLVENT EXCHANGER 000000
: NA
12E-3544A SOLVENT EXCHANGER 000000
126-3548 SOLVENT EXCHANGER 000000
’ : ’ NA
12E -354C SOLVENT EXCHANGER 000000
NA
12E-055 FLASHED GAS ALR COOLER ~ 000000
" NA
12E- 156 CLARIFIED WATER PREHEAT 000000
EXCHANGER : ' NA
12E-256 CLARIFIED WATER PREHEAT 000000
EXCHANGER NA
12E-356 CLARIFIED WATER PREHEAT X 000000
EXCHANGER , o NA
12E-456 CLARIFIED WATER PREHEAT 000000

EXCHANGER NA



THE BRECKINRIDGE PROJECT

MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

12€-556

12E-157

12€-257

12E-357

12F -001

12F-102

12F-202

12F -302

12F-402

12F-502

12F- 103A

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM DESCRIPTVION

- CLARIFIED WATER PREHEAT -

EXCHANGER

STEAM JET CONDENSER

STEAM JET CONDENSER

STEAM JEY CONDENSER

START-UP HEATER

STARTUP BURNER

STARTUP BURNER

STARTUP BURNER

STARTUP BURNER

STARTUP HBURNER

PROCESS BURNER

~

000000
NA

000000
NA

000000
NA

000000
NA

000000

000000
NA
000000
‘NA

000000
NA

000000
NA

000000
NA

000000
NA



MAJOR EQUIPMENT

ITEM NUMBER

12F-1038

12F - 103C

12F -203A

12F-2038

12F -203C

12F -303A

12F -3008

12F-303C

12F -403A

12F-4038

12F -403C

THE BRECKINRIDGE PROJECT
LIST SORTED BY SEQUENCE NUMBER -

PHASE ZERO

MAJOR EQUIPMENT LIST-14222

ITEM DESCRIPTION

PROCESS BURNER

PROCESS BURNER

PROCESS auRN£§
PRO&ES; BURNE#
PROCESS aunnsé.
PROCESS BURNER
PROCESS BURNER
PROCESS BURNER
PROCESS Buﬁnsn
PROCESS BURNER

PROCESS BURNER

000000
NA

000000
NA

000000
NA

000000
NA

000000

NA
000000
NA

000000
NA

000000
NA©

000000
NA

000000
NA

000000
NA



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

12F -503A

12F-5038

12F -503C

12GH- 132

12GH121A

12GH1218

12GH221A

t2GH2218

12GH3I21A

12GH3218

12GH-232

ITEM DESCRIPTION

PROCESS BURNER

PROCESS BURNER

PROCESS BURNER

RICH SOLVENT HYDRAULIC
TURBINE

LEAN SOLVENT
HYDRAULIC TURBINE

LEAN SOLVENT
HYDRAULIC TURBINE

LEAN SOLVENT
HYDRAULIC TURBINE

LEAM SOLVENT
HYDRAULIC TURBINE

LEAN SOLVENT
HYDRAULIC TURBINE

LEAN SOLVENT
HYDRAULIC TURBINE

RICH SOLVENT HYDRAULIC
TURBINE

THE BRECKINRIDGE PROJECT

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

00C000
NA

000000
NA

000000
NA

000000
NA



MAJUOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

12Gi1-332

12G-001A

12G-0018

12G-001C

12G- 101

12G-201

12G-301

12G-401

12G-501

12G-003A

12G-0038

ITEM DESCRIPTION

RICH SOLVENT HYDRAULIC
TURBINE

GASIFIER FEED PUMP

GASIFIER FEED PUMP

GASIFIER FEED PUMP

GASIFIER FEED PUMP

GASIFIER FEED PUMP

GASIFIER FEED PUMP

GASIFIER FE:ZD PUMP

GASIFIER FEED PUMP

QUENCH MAKE UP WATER
PUMP

QUENCH MAKE UP WATER
PUMP

THE BRECKINRIDGE PROUJECT

. PHASE ZERO
MAJOR EQUIPMENT LIST-14222

000000
NA

000000 -
NA

000000
NA

000000

000000
NA

000000
000000

000000

000000
NA

000000
NA

000000
NA



MAUOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

12G-003C

12G-006A
12G-0068
12G-006C
12G-0060
12G-009
12G-110A
12G- 1108
12G-210A
12G-2108

12G-310A

ITEM DESCRIPTION

QUENCH MAKE UP WATER
PUMP

CLARIFIER SLURRY PUMP

CLARIFIER SLURRY PUMP

CLARIFIER SLURRY PUMP

CLARIFIER SLURRY PUMP

SELEXOL SOLVENT MAKEUP
PUMP

H2S ABSORBER PRESAT.
SOLVENT CHARGE PUMP

H2S ABSORBER PRESAT.
SOLVENT CHARGE PUMP

H2S ABSORBER PRESAT.
SOLVENT CHARGE PUMP

H2S ABSORBER PRESAT.
SOLVENT CHARGE PUMP

H2S ABSORBER PRESAT.
SOLVENT CHARGE PUMP

THE BRECKINRIDGE PROJECT

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

" 000000

000000
NA

000000

000000
NA

Q00000
NA

000000

000000

NA

000000
NA

000000
: NA

000000
NA



THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED 8Y SEQUENCE NUMBER : .

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ‘ITEM DESCRIPTION

.
12G-3108 H2S ABSORQER.PRESAI. ' 000000

SOLVENT CHARGE PUMP - NA
12G-111 FLASH GAS K.é.'fuup » oobooo
12G-213 FLASH ;AS K.0. PUMP : 000000

4 ‘ )

12G-3 419 FLASH GAS K.O. PUMP. . . 000000
12G- 1134 coLp C;NDENSATE PUMP - | : 600069
12G- 1138 coLp c;NDENSAré PUMP _ ' - _ ooooéo
12G-213A coLo C;NDENSATE PUMP A ' A 000000
12G-2138 coLD C;NDENSATE PUMP . ' : ' A 000000
12G-3 13A coLp C;NDENSATE PUMP ' 000000
12G-3138 coLD c;NnEngtg PUMP . 000000

12G-119A H2S STRIPPER REFLUX PUNMP ’ o ' 000000



THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCR[P%[ON

12G-1198 H2S STR[#PER REFLUX PUMP . 000000
12G-219A H?S ST;!PPER REFLUX PUMP ‘ | ' 000000
12G-2198 H2S ST;IPPER REFLUX PUMP ’ 000009
12G-319A . H2S ST;IPPER REFLUX PUMP 000000
12G-3198 ' H2S ST;IPPER REFLUX PUMP 000000
12G-121A co2 AB;ORBER LEAN 000000

SOLVENT CHARGE PUMP

12G-1218 CD02 ABSORBER LEAN 000000
SOLVENT CHARGE PUMP

12G-2214A C02 ABSORBER LEAN 000000
SOLVENT CHARGE PUMP :

12G-2218 C02 ABSORBER LEAN . ' 000000
SOLVENT CHARGE PUMP

12G-321A C02 ABSORBER LEAN ) 000000
SOLVENT CHARGE PUMP .

12G-3218 C0O2 ABSORBER LEAN . 000000
"SOLVENT CHARGE PUMP



MAJOR EQUIPMENT LIST SORTED 8Y SEQUENCE NUMBER

ITEM NUMBER

12G- 122A

12G- 1228

12G- 1234

12G- 1238

12G-223A

12G-2238

12G-323A

12G-3238

12G-423A

12G-4238

12G-5234

AIHE BRECKINRIDGE PROUECT

PHASE ZERO ,
MAJOR EQUIPMENT LIST-14222

ITEM DESCRIPTION

F.G. H2S ABSORBER LEAN
SOLUTION CHARGE PUMP

F.G. H2S ABSDRBER LEAN
SOLUTION CHARGE PUMP

VENTURI SCRUBBER
CIRCULATION PUMP

VENTURI SCRUBBER
CIRCULATION PUMP

VENTURI SCRUBBER
CIRCULATION PUMP

VENTUR] SCRUBBER
CIRCULATION PUMP

VENTUR! SCRUBBER
CIRCULATION PUMP

VENTURI SCRUBBER
CIRCULATION PUMP

VENTURI SCRUBBER
CIRCULATION PUMP

VENTURI SCRUBBER
CIRCLATION PUMP

VENTURI SCRUBBER
CIRCULATIOGN PuUMP

000000
000000
000000
066000
000000
000000
000000
000000
000000

NA

000000
NA

000000
NA



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

12G-5238
12G-0254A
12G-0258
12G-025C
126-9250
12G-126A
12G- 1268
12G-226A
12G-2268B
12G-326A

12G-3268

1TEM DESCRIPTION

VENTURI SCRUBBER
CIRCULATION PUMP

GASIFIER FEED BOOSTER
PUMP

GASIFIER FEED BOOSTER
PUMP

GASIFIER FEED BOOSTER
PUMP

GASIFIER FEED BOOSTER
PUMP

QUENCH WATER SUMP PUMP

QUENCH WATER SUMP PUMP

QUENCH WATER SUMP PUMP

QUENCH WATER SUMP
PUMP

QUENCH WATER SUMP PUMP

QUENCH WATER SUMP
PuUMP

THE BRECKINRIDGE PROJECT

PHASE ZERO

MAJOR EQUIPMENT LIST-14222

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000

000000
NA

000000
NA

000000
NA

000000
NA

000000



THE BRECKINRIDGE PROJECY

MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

" 126-4264A

12G-4268

12G-526A

12G-5268

12G-027A

12G-0278

12G-029A

12G-0298

12G-030A

12G-0308

12G-031

. PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM DESCRIPTION

QUENCH WATER QUMP PUMP

QUENCH WATER SUMP PUMP

QUENCH WATER SUMP PUMP

QUENCH WATER SUMP PUMP

BURNER TIP WATER PUMP

BURNER TIP WATER PUMP

SO0T SLURRY PuUMP

SO0T SLURRY PUNP

CLARIFIER WATER PUMP

CLARIFIER WATER PUMP

SELEXOL SUMP PUMP

000000
NA

000000
NA

000000
NA

000000

NA
000000
000000
000000
000000
000000

000000

000000
NA



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER ITEM DESCRIPTION

12G- 1324 H2S ABSORBER LEAN
SOLVENT CHARGE PUMP

12G- 1328 . H2S ABSORBER LEAN
SOLVENT CHARGE PUMP

12G-232A H2S ABSORBER LEAN
SOLVENT CHARGE PUMP

12G-2328 H2S ABSORBER LEAN
SOLVENT CHARGE PUMP

12G-332A H2S ABSORBER LEAN
SOLVENT CHARGE PUMP

12G-3328 H2S ABSORBER LEAN
SOLVENT CHARGE PUMP

12G- 1334 RICH SOLVENT TRANSFER
- PUMP

12G-1338 RICH SOLVENT TRANSFER
PUMP

12G-2334A RICH SOLVENT TRANSFER
PUMP :

12G-2338 RICH SOLVENT TRANSFER
PUMP ,

12G-333A ' . RICH SOLVENT TRANSFER

PUMP

THE BRECKINRIDGE PROJECT

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

000000

000000

090000
000000 ;
000000
000000
000000
000000
000000

000000



MAUOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

12G-3338

12G-037A

12G-0378

12G- 138A

12G- 1388

12G-238A

12G-2388

12G-338A

12G-3388

12G- 139A

12G- 1398

ITEM DESCRIPTION

RICH SOLVENT TIANSFER
PUMP

GASIFIER QUENCH WATER
PUMP

GASIFIER QUENCH WATER
PUMP

C02 STRIPPER SOLVENT
WATER PURGE PUMP

C02 STRIPPER SOLVENT
WATER PURGE PUMHP

C02 STRIPPER SOLVENT
WATER PURGE PUMWP

C02 STRIPPER SOLVENT
WATER PURGE PUHP

CO2 STRIPPER SOLVENT
WATER PURGE PUMP

C02 STRIPPER SOLVENT
WATER PURGE PUMP

LEAN SOLVENT CROSS BLEED

PUMP

LEAN SOLVENT CROSS BLEED

PUMP

THE BRECKINRIDGE PROJECY

PHASE ZERO
MAJOR EQUIPMENT LISTF-14222

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000



) THE BRECKINRIDGE PROUJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

1TEM NUMBER ITEM DESCRIPTION

12G-239A LEAN SOLVENT CROSS BLEED
PUMP

12G-2398 LEAN SOLVENT CROSS BLEED
PUMP

12G-339A LEAN SOLVENT CROSS BLEED
PUMP

12G-3398 LEAN SOLVENT CROSS BLEED
PUMP

12G- 1424 LEAN SOLVENT BOOSTER
PUMP

12G-1428 LEAN SOLVENT BOOSTER
PUMP

12G-2424 LEAN SOLVENT BOOSTER
PUMP

12G-2428 LEAN SOLVENT BOOSTER
PUMP

12G-342A LEAN SOLVENT BOOSTER
PUMP

12G-3428 LEAN SOLVENT BOOSTER
PUMP

12G-143A . QUENCH WATER RETURN C
PUMP

000000

000000

000000

00C000

000000
NA

000000
NA

00CCc0o0

000000
NA

000000

000000
NA

000000
NA



THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER '

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION
12G- 1438 QUENCH WATERRETURN 000000
PUMP NA

12G-243A QUENCH WATER RETURN 000000
PUMP NA

12G-2438 QUENCH WATER RETURN ' 000000
PUMP , NA

12G-343A QUENCH WATER RETURN 000000
PUMP : NA

12G-3438 . QUENCH WATER RETURN 000000
PUMP NA

12G-443A QUENCH WATER RZTURN 000000
PUMP . NA

12G-4438 QUENCH WATER RETURN 000000
PUMP NA

12G-5434 QUENCH WATER RETJRN 000000
PUMP : NA

12G-5438 QUENCH WATER RETJRN ‘ 000000
PUMP : NA

12G-044A FLUSHING OIL PUMP 000000
NA

. .
12G-0448 FLUSHING OIL PUMP _ 000000

NA



THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER v

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER " ITEM DESCRIPTION N
12G- 1454 CONDENSATE PUMP ' 000000
NA
12G- 1458 : CONDENSATE PUMP ' 000000
NA
12G-245A CONDENSATE PUMP 000000
: NA
12G-245B CONDENSATE PUMP 000000
NA
12G-345A CONDENSATE PUMP 000000
NA
12G-3458 CONDENSATE PUMP ' 000000
NA
12G-046A GREY WATER PUMP 000000
: NA
12G-0468 GREY WATER PUMP 000000
. NA

12G-047A SO P$1G CONDENSATE
PUMP

12G6-0478 50 PSIG CONDENSATE 000000
PUMP , : NA

12H-101 START-UP VENTURI 000000
SCRUBBER .



THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTVED BY SEQUENCE NUMBER

PHASE . ZERO
MAJUOR EQUIPMENT LIST-14222

ITEM NUMBER : ITEM DESCRIPTION

12H-201 START-UP VENTUR] 000000
SCRUBBER .

12H-301 . START-UP VENTURI 000000
SCRUBBER ’ .

12H-401 . START-UP VENTURI 000000
SCRUBBER ’

12H-501 START-UP VENTURI ' : 000000
SCRUBBER : ‘ : NA

12H-102A GASIFIER VAPOR VENTUR1 ’ ‘ 000000

. SCRUBBER )

12H4-102B GASIFIER VAPOR VENTURI . . 000000
SCRUBBER NA

12H-202A GASIFIER VAPOR VENTURI ‘ . . 000000
SCRUBBER ’ :

12+-2028 GASIFIER VAPOR VENTURI ) ’ : 00000
SCRUBBER

12H-302A . GASIFIER VAPOR VENTURI - . 000000
SCRUBBER . ’

1244-3028 GASIFIER VAPCGR VENTURI ’ 000000
SCRUBBER NA

12H-402A GASIFIER VAPUR VENTURI 000000

SCRUBBER



THE BRECKINRIDGE PROJECT

MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

12H-4028

12H-502A

12H-5028

12H- 104

12H-204

12H-304

12K-102A

12K- 1028

12K-202A

12K-2028

12K-302A

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM DESCRIPTION

GASIFIER VAPOR VENTURI
SCRUBBER .

GASIFIER VAPOR VENTURI
SCRUBBER

GASIFIER VAPOR VENTURI
SCRUBBER

EXHAUST STEAM JET

EXHAUST STEAM JET

EXHAUST STEAM JET

RECYCLE SHIFT GAS BLOWER

RECYCLE SHIFT GAS BLOWER

RECYCLE SHIFT GAS BLOWER

RECYCLE SHIFT GAS BLOWER:

RECYCLE SHIFT GAS BLOWER

000000
NA

000000
NA

000000
NA

000000
" NA

000000
NA

000000
NA
000000

DO000O

000000

000000



THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER .

PHASE ZEROD
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION . ) : ’

12K-3028 RECYCLE SHIFT GaS BLOWER . 000000

12K- 104 RECYCLE VAPOR COMPRESSOR . 000000
TURBINE

12K-204 RECYCLE VAPOR COMPRESSOR : ' 000000
TURBINE

12K-304 RECYCLE VAPOR COMPRESSOR _ : 000000
TURBINE

12K -009 _ €02 STRIPPER ‘ 000000
AIR COMPRESSOR : NA

12K - 109 C02 STRIPPER ' - 000000
AIR COMPRESSOR . "NA

12K-209 C02 STRIPPER AIR ‘ 000000
COMPRESSOR , . NA

12K -309 €02 STRIPPER AIR : 000000

’ COMPRESSOR : NA

12K- 111 FIRST STAGE FUEL GAS - 000000
TURBO EXPANDER v e

12K- 112 SECOND STAGE FUEL GAS 000000

TURBO EXPANDER

12K- 114 HYDROGEN COMPRESSOR ' 000000



: THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION
12T-101H SCREENED SLAG BELT _ 000000
CONVEYOR NA
12Y-0024 GASIFIER FEED TANK MIXER . 000000
12v-0028 GASIFIER FEED TANK MIXER 000000
NA
12Y-103 QUENCH EFFLUENT SCREENS : 000000
12v-203 QUENCH EFFLUENT SCREENS ) 000000
12Y-303 ’ QUENCH EFFLUENT SCREENS o ' 000000
12Y-403 QUENCH EFFLUENT SCREENS 000000
. NA
12Y-503 . QUENCH EFFLUENT SCREENS : 000000
) NA
12Y- 108 SLAG CRUSHER ] 000000
NA
12Y-205 SLAG CRUSHER 000000
NA
12Y-305 SLAG CRUSHER 000000

NA



THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION
12K-214 ' HYDROGEN COMPRESSOR : 000000
12K-314 HYDROGEN CONPFESSOR 000000
12K-414 ' HYDROGEN -CONPRESSOR ‘ 000000
: NA
12K-514 HYDROGEN COMPERESSOR . 000000
’ . : NA
12T- 1014 SCREENED SLAG BELT 000000
CONVEYOR . NA
12T7-1018 SCREENED 5LAG BELT ' 000000
CONVEYOR _ NA
12T-101C SCREENED SLAG BELT ‘ ' 000000
CONVEYOR NA
127-101D SCREENED SLAG BELT 000000
: CONVEYDR _ NA
127-104€ SCREENED SLAG BELT 000000
CONVEYOR . NA
12T-101F SCREENED SLAG BELT 000000
CONVEYOR NA
12T- 1016 SCREENED SLAG BELT : 000000

CONVEYOR NA



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

12Y-405

12Y-50S

12Z-001

122-002

ITEM DESCRIPTION

SLAG CRUSHER

SLAG CRUSHER

SO00T SLURRY CLARIFIER

SOOT SLURRY CLARIFIER

THE BRECKINRIDGE PROUECT

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

000000
NA

000000
NA

000000

000000
NA



Data Sheets
and Sketches




4.1 Data Sheets for Columns and Pressure-Vessels

12-DS-C-15: Hot Shifted Gas K.0Q. Drum (12C-115, 215, 315)
12-DS-C-19: 2nd Stage Flash Gas K.0. Drum (12C-119, 219, 319)
12-DS-C-25: First Stage K.0. Drum (12C-125, 225, 325)
12-DS-C-31: 3rd Stage Flash Gas K.0. Drum (12C-131, 231, 331)
12-DS-C-36: Cold Shifted Gas K.O. Drum (12C-136, 236, 336)
12-DS-C-37: Hot Fuel Gas K.O. Drum (12C-137)

12-D5-C-38: Cold Fuel Gas K.0. Drum (12C-138)

12-DS-C-40: First Stage H.P. Steam Drum (12C-140, 240, 340)
12-DS-C-50: Quench Water Surge Drum (12C-050)

12-05-C-51: Hy Compressor K.O. Drum (12C-151, 251, 351, 451, 551)
12-DS-C-52: 50 psig Condensate Pot (12C-052) | '

4-1
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1

FORMB75,4/79

” ) CODE IASME SECT VI piv) B O
3-9"o1a x 4"tk (110 £T4) \ SPEC. | 14222 - C1
NMESH PAD. YORK TYPE 43] O-40 MIN THK | OPER _::;i:_Jl
OR EQUAL. SECTIONAL TYPE 2:1 ELLIP HEAD | e
PAT, TOP AND 2TM 5 TYS TOP AND BTM| COND. [ TEMP.
GRIDS TO BE SUITABLY SHELL&HDS | A-5/6-70 /N
“ SKIRT A-36
= w
SUPPORTED ANDTO' =54 2 Foroing T
PEMOVABLE THRU - = [PIPING A-106 B
NMANWAY = | STRUCTURAL
\ =[BoLTS
/:'—'7\ INTERNALST3156 €S MESH
: C.A. /8"
I \ *3 - % Tax PWHT | NO
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f
TOPOFsupPTRING | [ T--"1 E(uT [ [MT[]PT [cve oF.
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| INSUL. THICKNESS IN.
, - y PAINTING |
} VESSEL CAPACITY 151 Cu.FT.
VESSEL | CMPTY S 5 Kips
WEIGHT [TEST KIPS
REF. |[€-5092,510, 511, 515
1 OWGS. [Cc-525, 529
|_|i/zo/31| REVISED MATERIAL HKAS el T
B |10-13.§0| CHANGED PWG & EQUVIPMEANT NUMBER LW T
A 0820l 1ISSUED EoR E sTimaAaTE NN IRwIN e
NO. | DATE REVISION DESIGN| DWN. | CHK. | APPR. | ApPR.
s NO. z
THE BRECKINRIDGE PROJIECT ueNg 182 %
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2N sTACE FLASH GAS K0 D&um 12-DS-C 5 ]
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FORM 875, 4/79

] . ) CODE |nSME SECT vyl DIV 89
2-9"piax A'tae(5.94 712) SPEC. | 14222 - CI
W
MESH PAD. YORK TYPE 43] $/16° N TH | OPER. | PRESS
OR EQUAL. SECTIONAL TYPE 2:1 ELLIP HEAD. o pRess,
PAD, TOPAND BT™ 2 TYP TCP AND BTM | COND. | TEMP.
GRIDS TO BE SUITABLY SHELL & HDS A-S516=70 LI\
' : v | SKIRT A-36
SUPFORTED & TO E'>E. = [FoRoING NPTy
REMOVARBLE THRU & PIPING A-1068
MANWAY = [STRUCTURAL
\ =[BoLTS
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wHuw
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NO. | DATE REVISION DESIGN| DWN. | CHK. | APPR. | APPR.
THE BRECKINRIDGE PROJECT J08NO. 14222
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FOAM 876, 4/79

9
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FORMB765, 4/79

' CODE £
SPEC. 14222 - C-|
OPER. | PRESS. 575 psiG
COND. | TEMP. oo °F
DES. PRESS. 632 pPe'\G
COND. [ TEMP. 300 ofF
2 : SHELL & HDBS A-516 -79
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AND TO BE SUITABLY. - = HEAD.TYP TOP & .
SUPPORTED. BT™, BA 4"
-0 — PWHT | VYES
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FORM 876, 4/79

1

TANM

CO0E
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STRUCTURAL

BOLTS

x

CLAD W/ TP 3c4SS

. CLAD

Vg "

PWHT |

YES

H]
- 1.78

TESTS/EXAM.

X-RAY | FuU

[

| JOINT EFF. 1oaR

uT |

MT [ [ PT | jcve

OF.

HARONESS MAX. 8HN

WELD SAMPLING

COO0E

POSITION HoORZ

HYORO

PRESS@TOP 103 C PSIG

VORTEX

o -

BREAKER
PER Osgcs /]

" NDZZLES & MANWAYS

MK [ NO.

SIZE

RATING

SERVICE

L1207

o*

Gll

4
211
2

P 112

29 lout 1D )
2% oy 2

] LG

27 ML=

17wy 8 pat)

3
4

LADOER & PTFM CLIPS

 REQD. NO

43 _ |

= e

PIPE SUPPORT CLIPS

REQD. NO

INSUL. SUPPORT CLIPS

REQD. NG

INSUL THICKNESS

I /2, IN.

PAINTING |

VESSEL CAPACITY

504 CU.FT.

VESSEL

EMPTY

51 KIPS

WEIGHT

TEST

o3 - KIPS

OPERATING WT. 89 K.

REF.

C-548, 509,510,511

OWGS.

c-515,5256,529,549

FOR . PHASE ZEROQ

2w

NN

2 | Ruw

ISSUED
‘ REVISION

DESIGN

OWN,

CHK.

APPR. | APPA.

THE BRECKINRIDGE PROJECT

08NS, | AR P

DRAWING

NO. REV.

L HOT FUEL GAS K.C. Dsz.uM
2C- L37

[1Z-pS-C—~ 37

7i



FORM 876, 4/79

"I cooe

SME, S 3

SPEC. | 14222 -C |
OPER. | _PRESS. 645 Psig
COND. [ TEMP. 100 °F
DES. PRESS. 709 516
@ COND. [ TEMP, 300 F
4.9"Dia x 4" THK . Y SHELL & HDS A-516-70
(17-7 FT2) MESH _1.60 MIN THK x 5G|« SKIRT A-36
PADR. YORX TYPE. 1D, 2:1 ELLIP.HEAD | < FORGING A-105
43 or EQUAL. — TYP TOP Z BTM. E. PIPING A-1068
SECTIONAL TYPE PAD | = [STRUCTURAL
& .GRIRS  TO g.M = BOLTS
SUITABLY SUPPORT \ Ja N -
2 To BE REMOVABLE |-~ t —7 -3 ] [ea /4
THRU' M.WAY. i \ | PWHT | YES
[ S S—p— e I X-RAY| FuLL | JOINTEFF. [i00™
=0 | s on = B ZluT [ [MT ] PT ] JCVe OF.
_. =110 1 7~ N 1-63 & | HARDNESS MAX. BHN
) I i o A WELD SAMPLING
| 4 l}_{_ /AN Z[CoDE [ POSITION HORZ
HLL e =0 " |HYoRO [PRESS@TOP 10GH PSIG
=TT o MK | NO. [SIZE [RATING] _ SERVICE
| | muzﬁl, =
- i L7
Q B IR z
- o ;
™ W 3
11 2
. @ .
: - . - Sta 11 [» 1 17 lwer(t
VORTEX BRERGEN N A Igf T T e ——
- PEZUWG C-549 -— Ll 2 [ 10" 79 mﬂ_mé
Q . , ’ L 13 [1a'T 07 TowerOvixany
= ——-@-— - I, LADDER & PTFM CLIPS | REQD.| | NO
oy ‘ : a4 _THKR SKIRT PIPE SUPPORT CLIPS | REQD.| | NO
1 INSUL, SUPPORT CLIPS | REQD.| |NO
_ INSUL. THICKNESS IN.
PAINTING |
VESSEL CAPACITY 311 cu FT.
VESSEL | EMPTY 24.5 Kips
WEIGHT | TEST 44.5 KIPS

QPERATING WT- 435 K

REF. |C-548, 509,610, 511
1 OWGS. [c-515,525,529 ,549
ISSUED FOR PHASE ZERO Pwn | NN [52< | Hun
REVISION . DESIGN| DWN. CHK. | APPR. | APPR.
) : § JO8 NO. !4222
THE BRECKINRIDGE PROJTECT [pramme oo v
ZOoOLD FPUEBL GAS K.O. DRLUM. ] A
12C=138, [2-DS - € -3



FORM 876, 4/78

P

SPLASH BAFFLE

2.42° NN, TH
21 ELL\P HO

TYe)

194G . 7AN TOD7AN:

SPLASH

BAFFLE @

K. MESKH PAQD

CODE

ASNE sEC VI

DAY |

SPEC.

\4222-¢|

QPER.

PRESS. 903 PSIG

COND.

TEMP. 24 °F

PRESS, 992 P16

COND.

TEMP. &50°F

SHELL & HOS

SA-516-70

SKIRT

SA 3G

FORGING

SA- 1058

PIPING

SA-106-6

MATERIALS

STAUCTURAL

8QLTS

o

A.

\/a"

PHT | Rea 0

X-RAY

EUwLL. | JOINTEFF. |

ut [

MT i PT [ [cve *Of,

HARONESS MAX. BHN

WELD

SAMPLING

CO0E

TESTS/EXAM.

HYDRG

POSITION RORI\ZONTA

PRESS@TOP |4 Q0 PSIG

MK

NQ. SIZE |RATING| SERVICE

@—H

40 1ra~ & oF | go

-3

"ANCHOR 8o0LT
MHOLES

NS

2_”

N4

8" oo”luamaonr]

N3

&

N2

40 L]

" NOZZLES R MANWAYS

NI

rr-—'\

Du

AL

| (20" GOD={Mmanw AY

LADDER & PTFM CLIPS

REQD. NG

PIPE SUPPORT CLIPS

REQD. NO

INSUL. SUPPORT CLIPS

REQD.| |NO

INSUL THICKNESS =2 IN.

PAINTING |

VESSEL

CAPACITY -2 A CU. FT.

VESSEL

WEIGHT

EMPTY L.} KIPS

TEST KiPS

REF.

OWGs.

168 w &

et Fhaot 22t

T

2. \YMT | 5% | huw

REVISION

ﬁ-_ﬂ-ESIG&

DWN. | CHK. | APPR, | APPR,

THE BRECKINRIDGE PROJECT

08N0. |4222

ORAWING NQ. REV.

FRST STaes

H.P.‘S‘ra'w Dt

2¢- 140
IIL—W’
2.6~ 14=

ll2-Ds-c-40 | o




1l io!

! CODE

ASME secT vl Divd, 80

1
2.28' MIN THK x | SPEC.

14222 -C 4

8l-&"1.D. A.a.M.E | oren.
2:1 eLLIP HEAD | CONO.

PRESS.

5885

PS\G

TEMP,

3295

°F

TYP TOP & BTM. | 0ES
oF & COND.

PRESS.

G643

PS\G

TEMP.

350

°F

SHELL & HOS

SA-3

16 -70 X

SKIRT

SA-36

FORGING

SA-105

TAN

PIPING

sA- (06 B

STRUCTURAL

]
MATERIALS

BOLTS

*

CLAD W/ TP 304 35S

GLAD

/9

" PWHT

| yES

2.27

X-RAY

FoLL ] JoI

NT EFF. [100

ut

Pimr]ler|[cve OF,

—T_
t
9:
0

_1_

HARDNESS MAX. BHN

WELD SAMPLING

TESTS/EXAM.

CODE
HYORO

POSITION

HORIZ

PRESS@TOP 965  PSIG

MK

NQ. |SIZE

RATING

SERVICE.

L1 [12"

300F|

NLET(LIQULD]

‘8'- G"

A

29 leunier(Lieuin]

\ 51!

22

LD N~

| 120"

VAPOPR.
27 IMlway wirs

=) I

NOZZLES & MANWAYS

1ol g

- . ' LADDER & PTFM CLIPS

REQD. NO

PIPE SUPPORT CLIPS

REQD. NQ |-

REQD. NO

! O"

20

| vorrEX K.
BREAKEGR ~ -
PERDW ~ . /
c.548-} —_~ —* -I,L —=

A

?%ﬂ_ B } INSUL. SUPPORT CLIPS
- -}~ INSUL THICKNESS

|72 IN.

I536 CU.FT.

VESSEL | EMPTY

28 KIPs

WEIGHT | TEST

87 KIPS

e OPERATING WT - 139 K

' / :k.‘)l PAINTING |
T - VESSEL CAPACITY
—ot
|
I

REF.
L : DWGS:

C-548, 509,519, 51

c-515,525,529,549

Q_Wh/sv

1SSVED FOR PHASE: ZER(A

RwN [N

N_ [ Aug

DATE

REVISIGN DESIGN

OWN. { CHK.

APPR. | APPR,

FORMB76,4/79

T

'THE. BRECKINRIRGE PROJECT

JOBNQ. | N2 2

ORAWING:

NO. REV.

SUE Ny WATER.  SuRGE DRUM.

12C- 250

12-p§-C - 50| e




FORM 876, 4/79

v CODE ' 8o
' SPEC. | 14222 - C1
OPER. | PRESS. 530 pPS\&x
COND. { TEMP. 30 °F
DES. PRESS. S8 R PSIG
COND. [ TEMP. 300 °F
2ho" DA X 4 TR —-——| |SHELL & HOS A-516-70
) (= 2N e T | w [ SKIRT A-%6
et e 225 FT2)MESH. 2| 2[FoagiNg A181
TLIE. MINTHKZIT PADL YORK.TYPE43L| = 5irNG A TIoC B
ELLIF HEAD. TYF OF. EQUAL.. SECTIONAL! = [ eTRUCTURAL
TOR AND BTM — IYPE PADANDTOE |Z{5o0rs
: AND BTM GRIDS TO
BE SUUTABLY X TO[TA 7a"
DE REMOVABLE == 3
: TR M WA - Pw';(TnAJY s’:ow' [ JOINT EFF. |85
; - ¥ | A . 9
7/ TAN Il Z[oT [ Iwr[TPT [[cve oF.
—_— | |iS|HARDNESS MAX. BHN
= L_:,———-,-_—— . | B[ WELD SAMPLING
- = | |@B[cooe  [PosiTioN HORIZ
Ny | .ol D "“|HyDRO [PRESS@TOP 374  PSIG
= . 4-6 }“ MK | NO.[SIZE|RATING] _ SERVICE
ry ' L 1) i [3e0"vapor Iy
| ! Wikl 1 @' 1 77 vepore M
]L_@_ , ] = 11 112"T 99 Tvapor oo
. "
r %4 { 22“ ;3} LLG!JIQQ:(JI}
=M o M AN
- WITH SOVEZ An D
& DAVIIT
- .
= N
‘v.“ - ' g
- uy. o
:T— =~ -
“-?1 LADDER & PTFM CLIPS | REQD.] | NO
=3 PIPE SUPPORT CLIPS REQD.| |NO
] 39l —_— INSUL. SUPPORT CLIPS | REQD.| | NO
- -lf INSUL. THICKNESS IN.
: PAINTING [
\\,_r_"j_‘_/ VESSEL CAPACITY — CU.FT.
Sy VESSEL | EMPTY 15 KIPS
H_____.,l. . WEIGHT [TEST KIPS
WITH VORTEX e ——
BREAKER l
PER C-543 )
— 1
|
l
REF.
| OWGS.
1-ig-d)| REVISED ITEM Nemadérg owp T e
| B |10-13-§o CHANGED DW 4 & EQuipmenT NUMBERS IV b
A _|p-2-80| ISSUED FoR ESTIMATE NN pwN | s o
NO. | DATE REVISION DESIGN]| DWN. | CHK. | appPR. | apeR. |
J08 NO.
THE BRECKINRIDGE PROIECT 14222
Hz COMPRESSOR K.0. BRUN 0e-C-5 | '
e =] 51,2535 45, s51 D 12-05 S !
. - 7 o 14



FORMB176, 4/79

T . CODE [ A9ME 3SECT VIl v {,BC
.32 MIN. THK SPEC. | 14222 -ci
2:1. Ellip wD OPER. | PRESS. 50 __psla
TYP- TOP & &TM COND. | TEMP. 281 °F
DES. PRESS. 75 _ PSi&
: COND. | TEMP. 350 °F
T_ SHELL& HOS | A-516 =70 AN
| « [ SKIRT A-3 6
— == = [FORGING A-18l T
] & [ PIPING A-10G 8B
= [STRUCTURAL )
Z{goLTS
C.A. /a8
PWHT | NoT RE@'D
I xRaY [ spoT T JOINTEFF. [85 "
4 | ZiuT [ [T []PT [[Cve OF,
- B ' o | HARDNESS MAX. BHN
3/ | U | w
> & [, s-g 1 | & [WELD SAMPLING
- | ] &fcooe [PoSiTION (ORIZ
) HYDRO [PRESS@TOP '!'2  PSIG
s MK | NO.|SIZE]RATING]  SERVICE
o
- o
b
L. 4
=
=
H-@
- { o
4]
-
~N
~N
) 4 S
N / '
'\_ ———"
-1 .
. | LADDER & PTFM CLIPS | REQD. |¥|NO
"o ' PIPE SUPPORT CLIPS REQD.| [NO
o va" | I‘\_.." @ INSUL. SUPPORT CLIPS | REQO. [/ [ NO
i ol INSUL. THICKNESS 2 IN.
| ' w7 YORTEA PAINTING |
. | | BREAKER PER VESSEL CAPACITY 327 CU.FT.
Cc-548 VESSEL | EMPTY 6-8 KPS
WEIGHT | TEST 27.2 KIPS
| OPER. WT = 28.5 K
) REF.
1 OWGS.
I {1/20/81 | REVISED MATERIAL Ha/ T HNM
B [12/30/82] SSUED FOR TPPHASE Lm0 NN | NN SO
80. | DATE REVISION pesiGN| own. | CHK. | APPR. | ApPR.
JOBNO. 14222
HE BRECKINRIDGE RO C
T proJeCT DRAWING NO. | REV.
SO PSIG cOMNDENSATE T (- '
12C - o052 12 D$ c Sa |t




4.2 Data Sheets for Tanks

12-DS-D-01: Solvent Makeup Tank (120-001)



R&C 5.F,

Form 173 (4177}

SELEXOL
TANK NO. ' 2D-00¢ VENT NOZZLE 4
SIZE, DIA. X HEIGHT (fFD) 2.5 X 40 RIM VENTS (sENERAL rOTES
CAPACITY {42 GAL. BBLS) 10,110 MANHOLE — 20" 20"
ROOF TYPE Cont @ MANHOLE — COMB. EMER. RELIEF I, ConmsTRucTION 15 To BE PER APL L50 + BE(HTEL SPEC 14222-p-
BOTTOM TYPE PONTOON MANHOLE — 20"
m?ngc RATE-BPH F“g 2 | GauGE HATCH NOZZLE v 2. CoegkosiDMN ALLOWANCE SHALL &E ATDDED To Roof , BoTrom,
EMPTYING RATE-8PH / § ___ROOF DRAIN, FLEX, PIPE + SHELL CALCuLATED THICKNESSES.
« |__BEARING PLATES YES U] BLANKET GAS INLET — 2" FLG.
b |__ORAW-OFF Suwip €| GASBLANKET PC 2" FLG. NOZZLE
Q| WATER DRAW CONN. & | AUTOMATIC BLEEDER VENT
| § STORAGE TEMP. °F AMS |  AUTO. GAUGE FLOAT WELL & COVER
1 <{ CORROSION ALLOWANCE Ya %[ _AUTO. GAUGE INSPECT. OPEN. & COVER
¥ DESIGN METAL TEMP_ - OF MIN./MAX. 125 O LEVEL GAUGE CONNS. v
DESIGN SPECIFIC GRAVITY ) €a 'F 1.03] | T AVERAGING TEMP. BULB CONN,
TOTAL NET WORKING CAP. — MBBLS 0.0 AUTO. GAUGE FLOAT STILLING WELL
MiNIMUM NO. OF TANKS
GAS BLANKET — MIN./MAX. IN. WATER arm
MATERIALS OF CogSTRUCTION s '
VISCoSTY cb & Qo°F 7.9
LADDER W/CAGE
CIRCUMFERENTIAL STAIRS VeS
SUCTION NOZZLE PLATFORM __ (ROOF ACLESS ) YES .
SUCTION NOZZLE W/1" COUPLING ROLLING LADDER W/SELF-LEVEL TRDS.
FILL NOZZLE v GROUNDING LUGS
FILL NOZZLE W/1” COUPLING MIXER SUPPORT LUGS
STEAM NOZZLE — DOUBLE FLANGED LEVEL GAUGE SUPPORTS YES
CONDENSATE NOZZLE — DOUBLE FLGD. FOAM LINE SUPPORTS vo!
ROOF DRAIN NOZZLE — DOUBLE FLGD. INSULATION SUPPORTS NO
FOAM CHAMBER o | CATHODIC PROTECTION
w| FOAM TROUGHS u
&1 MANHOLES — 20" OR 24" DIA. 2497 z
Z{__MIXER NOZZLE z
Z ! MIXER NOZZLE — W/BLIND FLG. (MH) {8 AUTO. LEVEL GAUGE
[ FLUSH TYPE CLEANOUT, 3 X 4" &  AUTO. LEVEL GAUGE. REMOTE .
& | SAMPLE CONNECTION — 1" COUPLING & [ AUTO. LEVEL GAUGE, REMOTE PRESS.
2|  TEMP. GAUGE CONN. — 1" COUPLING @[ TARGET LEVEL GAUGE v
<[ PRESSURE GAUGE CONN. 4| TARGET LEVEL GAUGE, W/ALARM
3| TEMP.CONTROLLER CONN. - 1” CPLG. O  TARGET LEV. GA., W/LIQ. SEAL, ALARM ,
W1 SUCTION NOZZLE — DBL. FLG. W/1” CPLG. S TEMPERATURE GAUGE 42,8 \
@[ SPECIAL CONNECTIONS <[ FoAM GENERATOR
HIGH & LOW LEVEL ALARMS B |__TANK HEATER (INSTALL BY
LEVEL GAUGE CONNS. 1 HEATER MANIFOLDS (INSTALL BY
HIGH & LOW PRESS. ALARMS S| PRESSURE VACUUM RELIEF VALVE
OPEN VENT (WITH RETURN BEND) v
OPEN VENT (MUSHROOM) BECHT EL
INSULATION NONE.
SAMPLE COOLER A
PAINTING BECHTEL STD. X-502 CENTER PIN FOR PAINTER'S TROLLEY YES A SOLVENT MAKE-UP TANK
BOTTOM PLATE COATING YES
| wWINDGIRDERS A
| TANK STRAPPING NO A TANK DATA &
W| _ SPECIFICATIONS ... Db-S01 ~ |APL 450 A LIST OF APPURTENANCES
] FOUNDATION CONCRETE RINOQALL. 7 5 — —— -
A\l 550 FHASE ZE£2 22 0 -q@ G -
= = T— elm (@) | o2z | 12-ps-D--0) fO




4.3 Data Sheets for Exchangers

© 12-DS-E-00:

12-DS-E-01:
12-DS-E-02:
12-DS-E-03:

12-DS-E-04:

12-DS-E-05:

12-DS-E-06:
12-DS-E-12:
12-DS-E-13:
12-DS-E-15:
12-DS-E-16:
12-DS-E-17:
12-DS-E-18:

12-DS-E-19:
12-DS-E-21:
12-DS-E-24:
12-DS-E-28:
12-DS-E-29:

12-DS-E-35:

12-DS-E-36:

First Stage H.P. Steam Generator (12E-110, 210, 310)
First Stage Shift BFW Preheater (12E-111, 211, 311
2nd Stage Waste Heat Boiler (12E-112, 212, 312)

3rd Stage Waste Heat Boiler (12E-113 A, B, 213 A, B,
313 A, B)

First Stage Shift Feed Heater (12E-114, 214, 314)

Deaerator Feed Preheater (12E-115 A, B, C, 215 A, B, C,
315 A, B, C)

Shifted Gas Trim Cooler (116 A, B, 216 A, B, 316 A, B)

Unshifted Gas H.P. Steam Generator (12E-122 A, B, C)

Unshifted Gas L.P. Steam Boiler (12£-123 A, B)

Hot Shifted Gas Air Cooler (12E-125, 225, 325)
Stripped Water Preheater (12E-126 A, B)
Hot Fuel Gas Cooler (12E-127)

Gasifier Quench Water Preheater (12E-128 A, B, 228 A,
B, 328 A, B)

Gasifier Quench Preheater (12E-12Y, 229, 329)
Surface Condenser (12£-131, 231, 331)

Acid Gas Heater (12E-134, 234, 334)

Expander Feed Heater (12E-138)

Expander Interstage Heater (12£-139)

Hydrogen Compressor Interstage Cooler (12E-145, 245,
345, 445, 545)

Hydrogen Compressor Spillback Cooler (12E-046)

4-19



S8SP LR BUYBRRBACEBHENBBEIBRNY

(K]

TERZE

HEAT EXCHANGER SPECIFICATION SHEET

EXCHANGER

ROC SFE FORM 198 (8/76)

CUSTOMER AND ASHLIND SYRTHETC PUELS. INC.
PROJECT LOCATION  BperaiNRIDGE (0. KY MANUFACTURER
PLANT _ CASIFICATION £PuRIEIcATIOM — EXCH.NO. (2 £ /0,20, 310 REQNO.
SERVICE OF UNIT /o &»r H-P. STEAM erRAToR. ITEMNO.
SIZE C 5Rw 46 TYPE P T HORYZ ™ CONNECTED IN [] SERIES { PARALLEL
SURFJUNIT (EFF/GROSS) 2767 SHELLS/UNIT } SURF/SHELL ([EFF/GROSS) 276 7
PERFORMANCE OF ONE UNIT
FLUIO ALLOCATION SHELLSIDE TUBESIDE :
FLUID CIRCULATED EF S SYNGAS CO DAY
TOTAL FLUID ENTERING LB/HR agr £r'D, BY [Lre2. £30605.
N out IN ouT
LIQuID
VAPOR LB/HA, MW|
NONCOND LB/HR, MW |- &i5462 1@ [y 2.6
STEAM AL _T2220, 214943, 2149483
WATER _ _ | ss%0 &0,
FLUID VAPORIZED/CONDENSED -
GRAVITY, LIQ. -
VISCOSITY, LIQ. (VAP.) ! “(o024)] [0.022)
THERM. COND., LIQ. (VAP.} 6mi HR prog £0.D620) Co0.08971
SPECIFIC HEAT. LIQL (VAP) ATQ /3 O ‘ h@ﬂj T
L&, 32F BASE . _
TEMPERATURE °F ~ S X0 524 13 50/
GPERATING PRESS, E8R) i )€~ g9is (40 4SS
NO. PASSES/SHELL i '
VELOCITY FY/SEC
PRESS. DROP, ALLOWCALC.. i) =} -/
| FOUUNG RESISTANGE - i 0,00\ 4 A,90)
. HEAT EXCHANGED: . ?Lg MM BTWHA; MTO (CORR} (WTD} ]ZS '?:[ . 'F
- TRANSFER AATE, SERVICE - CLEAN s BTUHN. SQ. FT.'F
COMSTRUCTION
| ssEusioe TUBESICE
DESIGN/TEST PRESS. PG 1900 I coog 725 /cope
DESIGN TEMPERATURE. Fl SO0 IS0
CORROSION ALLOWANGE L M —
CONNECTIONS INLET
SIZE OQUTLET
RATING
TUBES NQ. ___op . THIC (MINAVGE LENGTH PTCH Flon—a= 4 A O O
TUBE MATERIAL_1aJCOLOY 200 . TUBE-TUBESHEET JOINT —
SHELL, Z.5. ’ o . oo SHELL COVER {ISTEG.) (REMOV)
CHANNEL/BONNET ' CHANNEL COVER
TUBESHEET-STATIONARY ~ TUBESHEET FLOATING
FLOATING HEAD COVER A IMPINGEMENT PLATE (YES) (NO)
BAFFLES-CROSS TYPS % CUT (DIA/AREA) SPACING
BAFFLES-LONG SEAL TYPE TUBE SUPPORTS
INSUL. THK.: SHELL CHAN EXPANSION JOINT
GASKETS
CODE AEQUIREMENTS STAMP (YES) (NO) TEMA CLASS SPECS
WEIGHT: EACHSHELL BUNDLE FULL OF WATER
REMARKS; MARK (SR) AND PERCENT (RT) AS AEQUIRED ]
' - - o aa A0iasa VIL.
Py 38 co ‘34 A Co N “) S q
_ I AJoate] - = L 5 ——d ! T Euo. ORWG. NO. | REV.
Ay |2 GMIEEVISED sSTMFLo & B agl]  WWO |2 =ps+ -
Sad 1/13/80 YSSUED FOR PHASE ZERQ ]t 4222 | E0o | |
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S§563 85258388888 BUBREBYRBRIUBEES

I R EEE KX R

HEAT EXCHANGER SPECIFICATION SHEET

CUSTOMER AND
PROJECT LOCATION

ASHLAND SYNTHETIC FUELS =AC,

RRECKINRIDGE €O, KY.

EXCHANGER

MANUFACTURER

£-111.2l1 2i] Rea No.

TRANSFER RATE, SERVICE.

PLANT _ GASIFICATION 2PURIFICATION  EXCH.NO. )2
SERVICE OF UNIT /o3 574, SIIET BFu/ PEEHEITERS ITEM NO.
SIZE 2 7—-J 6 TYPE 3= A HORIZ CONNECTED IN | _SERiEs ] PARALLEL
SURFJUNIT IEFF/GROSS) 0O 2 SHELLS/UNIT | SURF/SHELL (EFF/GRCSS) | 00 2.
PERFORMANCE OF ONE UNIT
FLUID ALLOCATION SHELLSIOE ~ TUBESIDE
FLUID CIRCULATED GFRL SYN GAS
TOTAL FLUID ENTERING LB/HR 19470 630605
IN bl ouT N ouT
LIgud
VAPOR LB/HA, MW
NONCOND LB/HR, MW 150621 136| 4i=gp2l!
STEAM A L 21494 3 21484 3
WATER [e\ 71,470 7{, 470 :
FLUID VAPORIZED/CONDENSED :
GRAVITY, LIQ
VISCOSITY, LIQ (VAP.) ) (5.0223 {5,020
THERM, COND., LIQ. (VAP)  RTU/HE Ev-°F] (n,0537 (0.0522)
SPECIFIC HEAT, LIQL (VAP) _ RTU/ Bsc (9.450 ) .
g 32 enel A .
TEMPERATURE Pl e 297, 490 59y 536
OPERATING PRESS, ] ) 1, . QR /.55 GsS2
NO, PASSES/SHELL :
YELOCITY FTISEC )
PRESS. DROP, ALLOW/CALC. ° =1} g 1 S /
| FOULING AESISTANCE 2.00! 0.001
HEAT EXCHANGED STU/HR; MTD (CORR) (WTDE

‘J'._ _ SHELLSIOE
DESIGN/TEST PRESS. emd | a0d” Icpo& 7281 ope -
DESIGN TEMPERATURE F 50 ESC '
CORROSION ALLOWANCE N 7%
CONNECTIONS INLET A 3 2 4%
SIZE OUTLET A 3 : A
RATING PSIS B0C RF 390 RF
“TUBES NO. Qo THK (MINAVG) LENGTH PYTCH Flow—e= § & OO ‘
TUBE MATERIAL 304- LSS TUBE-TUBESHEET JOINT
SHELL S o oo 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 STAM® (YES) (NQ) TEMA CLAS> SPECS
WEIGHT: EACH SHELL SUNOLE FULL OF WATER
REMARKS: MARK (SR) ANO PERCENT (AT) AS REQUIRED.
< LA OATE 9288t REV, 38 Floul € %t C] o8 nO. [ ORWG. NO__| REV.
@ 2 |ANJ3Z)i19/30-REISSUED FOR PHASE ZERO -. owp MW 12-05= | 2.
< T ” -
O 1/13/80  ISSUED FOR PEASE ZERQ _ H223 | .0}

NAOC 3FPK FORM t B8 (8/78) .
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HEAT EXCHANGER SPECIFICATION SHEET

ASALAND SNATHETC FUELS JAC.

BRECKINRIDGE. €., KY.

k]

CUSTOMER AND
PROJECT LOCATION

EXCHANGER
MANUFACTURER

ROC SPFE FORM 180 (¢/76)

PLANT GPASIEICATION £ PuRIs\chTION ExcH.NO. |2 £~-112,217 3|2 REQ NO.
SERVICE OF UNIT Zuf) ST, 2, ITEM NO.
SIZE 56 /43— 162 TVPE s xy {HORIZVERT) CONNECTED IN | SERIES / PARALLEL
SURFJUNIT (EFF/GROSS) 30 54 SHELLS/UNIT ] SURF/SHELL (EFF/GROSS) 3O .54
PERFORMANCE OF ONE UNIT
FLUID ALLOCATION SHELLSIOE TUBESIOE
FLUID CIRCULATED — ALwd . SYNGAS
TOTAL FLUID ENTERING LB/HA AS0b4. 522334,
N ouT IN our
LIQUID
VAPOR LB/HR, MW .
NONCOND LB/HR, MW 264009] 184 340 | 18 b
STEAM: 1550 i [£2327 163221
WATER A5 A0 294
FLUID VAPORIZED/CONDENSED - N
GRAVITY, LIQL
VISCOSITY, LIQ. (VAP.) o9 (0.022-) {6.01a)
THERM. COND.. LI (VAP)  BTU/YR. FTVE (0:05.35) (5.044] )
SPECIFIC HEAT, LIQ. (VAP)  Ru/4¥ O i '0,5/3) N
TG, 32°F APASE
TEMPERATURE °F 275 . Woh . 515 AL
OPERATING PRESS. 2 S Y- 264 440 635 _
NO. PASSES/SHELL :
VELOCITY FT/SEC - -
PRESS. DROP, ALLOW/CALC. ) 5 =
. FOULING RESISTANCE 0.00} A,001}
HEAT EXCHANGED 20,1 MMBTWHR:MTD (CORRIWTD) /0 7. 66 ‘P
TRANSFER RATE, SERVICE. 937-37 CLEAN BTUMA.SQ. FT_'F
- COMSTRUCTION
=% | swusios TUBESIDS
DESIGN/TEST PRESS. PSIGl 30D / 700!
DESIGN TEMPERATURE ‘Fl 450 &£25
CORROSION ALLOWANCE N Y&
CONNECTIONS INLET N 3 24
SIZE OUTLET rn 2 24
RATING pPsT& 3049 RF BEGTRF : .
TUBES NQ. ) THIC (MIN/AVGY LENGTH PITCH FLOW—a=d & O O
TUBE MATERIAL .TACOLO Y OO TUBE-TUBESHEET JOINT
SHELL c.5. 10 oo SHELL COVER (INTEG.) (REMOV)
CHANNEL/BONNET CHANNEL COVER:
TUBESHEETSTATIONARY TUBESHEET FLOATING
FLOATING HEAD COVER IMPINGEMENT PLATE (YES) (NO}
BAFFLESCROSS 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 %
____a.n_m%m&mm val o 32.4° < T
" T4, uX o " &5 ©°
A\ DATE — T JOBNO. | ORWG. NO. | REV.
Y/ | = [AKI713/80 1SSULD FOX PHASE 2RO [gwm ow]  |vwh &pz o

-
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HEAT EXCHANGER SPECIFICATION SHEET

CUSTOMER AND
PROJECT LOCATION

ASHLAND SYNTRETIC AUELS INC
BREcKINRIDGE D, kY

EXCHANGER

I2E-N3AEB

MANUFACTURER

PLANT GASIEICATION & PURIFICETION ExcH. NG, f\ZE 213440 313 M BREQ. NO.

&8

TER2E

SERVICE OF UNIT 7fian STAGE  (MASTE. HERT PoiLfR ITEM NO.
SIZE 77 /64— /20 TYPE c ey {HORIZVERT) CONNECTED IN ] SERIES > PARALLEL
SURF.JUNIT (EFFIGRCSS) 05 3 SHELLS/UNIT > SURF/SHELL (EFFIGROSS) £ 5- 2> =
PERFORMANCE OF ONE UNIT
FLUID ALLOCATION SHELLSIDE TUBESIOE
FLUID CIRCULATED Bediwe  WATER SYNGAS
TOTAL FLUID ENTERING LB/HR RETY SIS <3222,
IN out IN ouT
LIQUID
VAPOR LB/HRA, MW
NONCOND LB/HR, MW 267204 [ 196 2¢726% [ 120
STEAM 1055¢2 Zso W T2
WATER 113292 ri73e il Al
FLUID VAPORIZED/CONDENSED . 18CER 2 871871
GRAVITY, LI T 4 '
VISCOSITY, LIQ. (VAP.) cPp (g.012) ( 0.01a)
THERM, COND., LIQ. (VAP)  BTW ioprer  0.646) (5 =96
SPECIFIC HEAT, LIQ. (VAP.} Bm L“iﬂ" (s.408 ! " (o soyxy
TG 220c PISE . ~
TEMPERATURE - °F e j_ig 292 . 827
OPERATING PRESS. (ST bt A5 lod 9 Ll
NO. PASSES/SHELL
VELOCITY FT/ISEC
PRESS. DROP, ALLOW/CALC. PSi |/ < /
- FOULING RESISTANCE - 0.008. 0,00!
HEAT EXCHANGED ‘?5.3 A[mea-m (CORR) (WTD) S, 5 B
TRANSFER RATE, SERVICE [75 O 2. CLEAN BTUMA, SQL FT_F |
CONSTRUCTION

| sseusios TUBESIDE
DESIGN/TEST PRESS. PIGl 4751 @pg | 700 ! g, |
DESIGN TEMPERATURE | 3504 )
CORROSION ALLOWANCE N [Zi -
CONNECTIONS INLET ) 4 12
SIZE OUTLET N -] 1K)
RATING PATS 1T0 RS 3 R I
TUBES NO. oD’ THK (MINIAVG) LENGTW PITCH Flow—ee 4 A O O
TUBE MATERIAL TZ CR. TUBE-TUBESHEET JOINT T
SHELL. c-5. 1D co 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 BUNOLE FULL OF WATER

REMARKS: MARK (SR) AND PERCENT (RT] AS REQUIRED
N L)

8Q_ ISSUEDR. FOR PHASE ZFRO ¥

Mzz_.:;

ROC PR PORNS 108 (8/70)
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HEAT EXCHANGER SPECIFICATION SHEET

EXCHANGER

MOC SFE FORW 138 (8/T0)

CUSTOMER AND A=HLAn0 SYNTHENC Fuels Ine
1| PROJECT LOCATION B, o\, v, e Co ., - MANUFACTURER
2[ PANT B A<, miraTiON 5 Fose, SrcaT0ng EXCH.NO. {2 E <} 24E 31«4 REQ. NO.
3| SERVICEOFUNIT 1T ‘sTo- ST FeEep HEATER. ITEM NO.
a[528 27/ 120 TYPE I AJ 1\ (HORIZVERT) CONNECTED IN ) SERIES | PARALLEL
5 [ SURFJUNIT (EFFIGROSS) 589G SHELLS/UNIT ! SURF/SHELL (EFF/GRGSS) 58 F
6 PERFORAMANCE OF ONE UNIT
7| FLUID ALLOGATION SHELLSIOE TUBEBIDE
8| FLUID CIRCULATED SYN 4S5 SYMNGEFAS
9| TOTAL FLUID ENTERING LB/HR JIE 303 S32 23

10 N ouT IN ouT

111 Liaquio

12 { vapoR wHR. M| J0783) 18, 4 R078 31 18 H364009 18436 4 0 09],8.4

13| NONCONO LB/HA. MW| , 0 247 10 74712 /69327 i o932

14 STEAM

15| warea

18| FLUIO VAPORIZED/CONDENSED

17{ GRAVITY, LiQ.

18] viscosiTy, (VAP <P (OCaO2CY (0. 024) ({ O.0r7) C 0.0/8)

19 THeERM, cOND., . (var) DIVHEE E] (o.0bu4l) LD 0359 (o.c#718)| (6.0S/
20 [ SPECIFICHEAT,  (VAP) Bro/k op T (O DY f 0.45 0o \ /0 WSON | [o.gd =)

n T2 &SE " < -

22| TEMPERATURE °F 230 >/ g2 SOoF

23 [ OPERATING PRESS. PSIA). - %f_‘ 2X7Y) 520 67 <

24| NO. PASSES/SHELL - el

/1 VELOCITY FT/SEC] .

26| PRESS. DROP, ALLOWCALC, PSi < [

7| FOULING RESISTANCE B-0C % Q. 88/

ZB[ HEAT EXCMANGED 17. O A N\ BTU/HR; MTD (CORR) (WFD2 PN ‘®|
- 20|" TRANSFER RATE, SERVICE N "CLEAN — ~ BTW/M S PP |
. 30 COMETRUCTION - -
© 3 | swusios TUBESIDE o
-32{ DESIGN/TEST PRESS. Gl 715 730/

33| DESIGN-TEMPERATURE Pt 5~ . 560 -

" 34{ CORROSION ALLOWANCE N L — —

35| CONNECTIONS INLET

38! size OUTLET

37{ RATING o

38( TuBES NO. oo THK (MIN/AVG) LENGTH PITCH: FLoW—ee 4 & O O

3 TUBEMATERIAL 32, 5 S TUBE.TUBESHEET JOINT i R

40| SHELL - 32 53 -3 oD SHELL COVER (INTEG.) (REMOV)

4t { CHANNEL/BONNET CHANNEL COVER

42| TUBESHEET-STATIONARY TUBESHEET FLOATING

43| FLOATING HEAD COVER - IMPINGEMENT PLATE (YES) (NO)

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

48| BAFFLES-LONG SEAL TYPE TUBE SUPPOATS

48| INSUL. THK.: SHELL CHAN: EXPANSION JOINT

47 GASKETS

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

431 WEIGHT: EACH SHELL BUNDLE FULL OF WATER

50 AEMARKS: MARK (SR} AND PERCENT (RT) AS PEQUIRED (A S Compos: T oM ~a] 9/p

SUTMAE Sros : H20 (5S), l-l,_ (1 7)., co ( :.+) Ca( .z b) gf-/a_s (o 5W;

52+ Sip& - !

53 SODY OF =edw N&Jg_z AY M:E "0 e L;.aoo

il — TempeasrvRs  Con -rra‘g

"fgl. 5 L | DATE : '"‘ B JO8NC. | DRWG: NO.
B-E(;q @ DB RETSSUES FOR npg EHAMER | 3 How sdzaa |2 08--I 0S-| ¢
- [ h1/13/80 _ISSUED FOR PHASE ZrRo E—p&
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HEAT EXCHANGER SPECIFICATION SHEET

FEHAMD SV THE Tz Fuels, Tae.

CUSTOMER AND EXCHANGER
PROJECT LOCATION BRECKINRIDGE co. L, EY /12 E-UBA, X 74 MANUFACTURER
PLANT [ L CrASSFICATIOND PURSE > c4 T30 EXCH.NOJI2 E-USACRC | REQ. NO.
SERVICE OF UNITPEAERATOR. FEED PREHEATER Li2E-3S A, d%C  ITEMNO.

TUBE MATERIAL 30 4L 53

TUBE TUBRSHEET JOINT

SIZE 46 -2940ATYPE aTU HORIZ CONNECTED IN E] SERIES } PARALLEL
SURF.JUNIT IEFFIGROSS) 2918 A\ SHELLS/UNIT 3 SURF/SHELL (EFFIGROSS) <L Zo0g LI\
PERFORMANCE CF ONE UNAT
FLUID ALLOCATION SHEKLSIDE TUBESIDE _
FLULD CIRCULATED SYNGAS BOTZLER FEED WATE R
TOTAL FLUID ENTERING LB/HA T dasidad 543270
IN our N our
LiQuio
VAPOR LB/HR, MW
NONCOND WB/HA, MW| 357258 |19.6f 34 7288 |19.6
STEAM 7824 L L\ Zral
WATER @ )700 543970 | 543270
FLUID VAPOR!1ZED/CONDENSED 1716 |
GRAVITY, LIQ. - . ] )
VISCOSITY, LIQ. (VAP.) <P a.0(9 2-019
THERM, COND., LiQ. {VAP.)B ru/HLET> & a.0897 .08 7
SPECIFIC HEAT, LIQ (VAP.) 3Tu/ g * a. 550 2 O 3-8
1 ST °F WMLE
TEMPERATURE ~__F 325 19 2 120 275
OPERATING PRESS. (IPS1A) 615, 61Q 25" 20
NO. PASSES/SHELL T
VELOCITY FT/SEC
PRESS, DAGP, ALLGWCALC. PSi 9 2.4z A  7-%¢
FOULING RESISTANCE a. ag{ o oal|
HEAT EXCHANGED 473 4+ BTUMA: MTT (COAR) (WTD) 53.2 % B
TRANSFER RATE, SERVICE 1 Z2. 48 A\ CLEAS BTU/MR.SQ. FT.
COMSTRUCTION
| sesvtsioe TUBESIOE
DESIGN/TEST PRESS., PSIGH 700/ 1001
DESIGN TEMPERATURE °F 375 325
CORROSION ALLOWANCE iN
CONNECTIONS INLET I 26 10
SIZE OUTLET TN 2% |& 10
RATING PST& 43I0 AR IS0 RF
TUBES NU. oo THIC (MIN/AVG) LENGTH PITCH Flow—a J & O ﬁ |

TER2B N84 00288 U8BEIBREBYBERRIBANNS

SHELL 2.5 200 w/ 30945510 ) SHELL COVER (INTEG.) (REMOV)
CHANNEL/BONNET CHANNEL COVER

TUBESHEETSTATIONARY TUBESHEET FLOATING

FLOATING HEADC COVER IMPINGEMENT PLATE (YES) (NO)

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

BAFFLES-LONG SEAL TYP® TUBE SUPPORTS.

INSUL THK.: SHELL CHAN. EXPANSION JOINT

GASKETS

CODE AEQUIREMENTS

STAMP {YES) (NQ}

TEMA CLASS

SPECS

WEIGHT: EACH SHELL BUNOLE FULL OF WATER
REMARKS: MARK [SR) ANO PERCENT (RT) AS AREQUIRED
\'Q‘V\m‘l._ﬁ.&%_ham‘: So A%, 3\ LA
SO o W5 o s
Mt TV »r
2E&F /Z-05-£-4F SaEIr Z pFZ Ao W e i

A\ [ oaTE - - 1 JOBNO. | OAWG. NO. | REV.

@ E AN RISATREZSSUED MOR PHRS&E ZERO _ LkMlowp LY. PR y3-25=1
L A01/13/3G  ISSITD Fom- PHASE 7720 ,iy, £ o5 |-

RAC IFR FORM 188 (8/76)
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HEAT EXCHANGER SPECIFICATION SHEET

cusTOMER aNp ASHLAND SYAMTHET=C FUELS, TVL.

PROJECT LOCATION RRE¢ k1 RIDGIT (8.5 KY

\E-He AR B

EXCHANGER
MANUFACTURER

PLANT 3 GASTFICATZON £ PURTFI cATION EXCH.NO. 128 Uk AR JIALRREQ NO.
SERVICE OF UNIT SHIETED G4¢ TRIM CoolER ITEM NO.
SIZE 24 - |74 TYPE BEUV HORIZ CONNECTED IN = SERIES 1 PARALLEL
SURFJUNIT (EFF/GROSS) 392 & LN\  SHELLS/UNIT Z SURF/SHELL (EFF/GROSS) |9 & 3 ~ AN
PERFORMANCE OF ONE UNIT
FLUID ALLOCATION SHELLSIDE TUBESIDE
FLUID CIRCULATED Sy &A S, WATER,
TOTAL FLUID ENTERING LB/HR da. b4y 4o0ca o,
IN ouT N out
Liauod
VAPOR LB/HR, MW
NONCOND LB/HR, MW| 2,72 2L |ig.bl 3emee |(RL
STEAM [r24 £194
WATER 77271 12182~ Loosao Gocono
FLUID VAPORIZED/CONDENSED %05
GRAVITY, L1Q.
VISCOSITY, LIQ. (VAP) , CP (5.017) {6.017)
THERM, COND.. LiQ. (VAP.) BT/ WE FT Ve {0.0455) {0, 0823)
SPECIFIC HEAT, LIQ- (VAP) BTu/w * & _ (c.944) To-42)
TG 32YF BASE
TEMPERATURE ~_F | 30 oo ¢S /85"
OPERATING PRESS. (PSIA. - e =3 o s 5 &0
NO. PASSES/SHELL
VELOCITY FT/SEC
PRESS. OROP, ALLOWCALL. ) o/ &/
FOULING RESISTANCE: TSSO o= ca_

HEAT EXCHANGEDY. - 2.0 M0 BTWHA: MTD (CORR}) (WTD) . | g, 22 "
TRANSFER RATE. SERVICE. 1. 26 A CLEAN BTG, ST FT.F
CONSTRUCTION

SHELLSIDE TUBESIDE
DESIGN/TEST PRESS. PIGl ¢&6Q0 / x5 |/
DESIGN TEMPERATURE fl 300 200
CORROSION ALLOWANCE IN .
CONNECTIONS INLET IA 2 4 g
SIZE' OUTLET xr 20 g
RATING Ps IS 200 R 1SO0R ~
TUBES NQ:. oD THK (MIN/AVG) LENGTH PITCH FLOW—am § A O O
TUBE MATERIAL 304-( 55 TUBE-TUBESHEET JOINT .
SHELL C5 ., 2LA) W/ 30445510 op . 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

BUNOLE

FULL QF WATER

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

GAS _CoMPOSTTION VOLUWME 9, (oRY BAST Y

€ 9% , W 609,
co 8%, HiS o9
| IEF LT-OS-L-oYT THELT 2 af 2, [pociub ZAZ08
LN DATE B T . ’ JOB NO. | ORWG. NO. | mEVv.
ég’cnrfl AN REZSEUED FOR PHASE ZERD HEALOws WA 1gaen 4285 | ¢
Y/ ® [&f1/13/80ISSUED FOR' PHASE ZERO » &-0b-

REC SPFE FORM 139 (8/70}
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HEAT EXCHANGER SPECIFICATION SHEET

EXCHANGER

CUSTOMER AND L- = ADVGE. <
PROJECT LOCATION RS G-L %Q\ R N %\E < \‘\S MANUFACTURER
PLANT N2 cymSiic o omQun EXCH.NO.IZE 1224, 8,5, REG. NO.

ITEM NO.

SERVICE OF UNIT WMSHIETED GAS &2 STAt, AEA

SIZE 72 /25-24-0 EJYPE B ¢y N\ 'HORIZIVERT) CONNECTED IN \

SERIES. 3 PARALLEL

SURFJUNIT (EFFIGROSS) |5, & (q /1  SHELLS/UNIT E] SURFISHELL (EFF/GROSS) 52 08 7N
PERFORMANCE OF ONE UNIT
FLUID ALLOCATION SHELLSIOE TUBESIDE
FLUID CIRCULATED LIRS _ 3.2\ Sal [ 5 o.Sos ag
TQTAL FLUIO ENTERING. BR[| 2\ 142 b2 TN
N 4 ouT N ou1’
uaQuip .
VAPOR LB/HR, MW| i |
NONCOND LB/HR, MW ] ] 252034 \ RS2 1%
STEAM 128 30 2 2equ | 2704
WATER 142 23 14263 - /25580
FLUID VAPORIZED/CONDENSED l I -)_is SQ
GRAVITY, LiQ. |
VISCOSITY, LIQ. (VAP.) 9, O\ A.A\Q
THERM. COND., LIQ {VAP.) m[m oY (8.0d478) (0.0452)
SPECIFIC HEAT, LQ. (VAP.} i A. XSy 9.2 73¢,)
FaN
TEMPERATURE °F 292 L\ Alaty “3Q 295
OPGRATING PRESS. (PS1G) <} { <oy ¢85 _ C Gl
NO. PASSESISHELL
VELOCITY Fr/sec )
PRESS, DROP, ALLOW/CALC. PSi o /
FOULING RESISTANCS <. 00l
[ HEAT EXCHANGED é& %mmﬁ(@am WTOh ' - T
TRANSFER RATE. SERVICE éé Zm, "STUW/HN. SQ. FT.
CONSTRUCTION
|  sHewLsioE TUBESIOE
DESIGN/TEST PRESS PSIGl 490 | pDg 750! FanE
DESIGN TEMPERATURE T 40 500
CORRGOSION ALLOWANCE IN 173 —
CONNECTIONS INLET b2V} 4 ] Z
SIZE OQUTLET N 9 10
|_RATING psLér 150 _RF 400 A~ _
TUBES NO. []:] THK (MINAVE) LENGTH : PITCH stow—ae 4 &~ O O
TUBE MATERIAL |2 =R, TUBE.TUBESHEET JOINT _r
SHELL C.S. a s 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 TYPS TUBE SUPPORTS
INSUL. THK.: SHELL CHAN, EXPANSION JOINT
GASKETS
CODE REQUIREMENTS STAMS (YES} (NQ) TEMA CLASS SPECS
WEIGHT: EACH SHELL " BUNOLE FULL OF WATER
REMARKS: MARK (SR) AND PERCENT |AT) AS REQUIRED
BELE L2-TE~F2Z SHEIF 2 8L T O CoLDd E/VS
D 5' - 2 - gi |
o [T oATE[2/72/81 REVL STM PATE, 3 Yo L] APl - [WWL] JOBNO. | ORWG. NO. | REV.
@ a | ANN/sjen ABTEGUED FOR PAASE ZERD Swp M \yaan | Z-PF-1 2
£71/313/30 TISSUED FOR PHASE zr2Q ¥ £-1& | -

Nac IFK FORM 138 (8/76F



HEAT EXCHANGER SPECIFICATION SHEET

EXCHANGER

1| Shoveertocation ML LAREACUN RAUDRE <o XNy MANUFACTURER
2] PLANT N1 Gae N cadiom EXCH.NO. \2LE -\233)A. 5 REQ NO.
3| SERVICE OF UN\T LN/ SUICTED % Lt2 5724, o LE A ITEM NO.
4| SIZT 58/35‘ 2940 TYPE B K1) ‘HORIZ CONNECTED IN { SERIES 2. PARALLEL
5| SURFJUNIT (EFF/IGROSS) 5633 . 2D SHELLS/UNIT =4 SURF/SHELL (EFFIGROSS) Z 8716 N\
& PERFORMANCE OF ONE UNIT -
7| FLUID ALLOCATION SHELLSIOE K TUBESIOE
8| FLUIO CIRCULATED GEKsL . €
9 [ TOTAL FLUID ENTERING LB/HR A\ RT69) AN
10 IN LI ouTt IN out
11 ["Lauio \2CSRn [TBV )63
12| varoR LB/HR, MW Q=111 DU IR
13 [ NONCOND LB/HR, MW TN RMNRAILTIY [ 180
14 [ STEAM E 78,904
15| WATER _m-l
18| FLUID CONDENSED ; R X
17| GRAVITY, LIQ
18 [ viscosiTY, Lia (VAP) : (S.o\R 1 | (S . 0\Q}
19| THERM. COND., LIQ. (VAP.) B‘T\AMRN‘- M podsc] i (A aE0s
20 SPECIFIC HEAT, LIQ. (VAP.) ' o, A X) ] (o 3y1Y)
2t i
22 [ TEMPERATURE A =92 A Y-t <
_Z3{ OPERATING PRESS. {PSIG) 3 < o S L0 L CSG
26| NO. PASSES/SHELL T
8{ veLoaTY FT/SEC ' i XR.AY .
_28| PRESS, DROP, ALLOW/CALC. PSi }- / .3 A / éﬁ_f,‘ PN
27| FOULINGRESISTANCE - o -T2 g, o0 r
28| HEAT EXCHANGED: : G MAMBTU/HR; MTD (CORR) (WTD} 53. [F_IN
‘20 TRANSFER RATE.SERVICE [ﬁ zozz CLEAN.. BTWHI. SO, FT. ? {
) CONSTRUCTION ]
3t SHELLSIOE " TUBESIDE . - A\
32| DESIGN/TEST PRESS. PSIGl 500 ! W O€E | 7Aook, |
33| OESIGM TEMPERATURE F 350 435 .
38| CORROSION ALLOWANCE iN \ e e AB T A,
3| CONNECTIONS INLET L o pZe
8| siIzE _ JOUTLET 120 .oyz T
37| raminG. S iSO LB RF | #00 L8 RF _
38| TUBES NC. ’ Qo THK (MIN/AVGY LENGTH PTCH Flow—a 4 A O 0O
3| TUBE MATERIAL T2 cR. LN TUBE-TUBESHEET JOINT
w| suELL AR . - 10 oo SMELL COVER (INTEG.) (REMOV) |
4% | CHANNEL/BONNET S5, ELRQ W/ IZ ER L COveR
42| TUBESHEET-STATIONARY l TUBESHEET FLOATING
43| FLOATING HEAD COVER IMPINGEMENT PLATE (YES) (NOY
44| BAFFLES-CROSS TYPE % CUT (DIA/AREA) SPACING
48| BAFFLES-LONG SEAL TYPE TUBE SUPPORTS
48| INSUL THIL: SHELL CHAN. EXPANSION JOINT
47| GASKETS
48| CODE REQUIREMENTS STAMP (YES) (NO} TEMA CLASS SPECS
49| WEIGHT: EACH SHELL BUNOLE FULL OF WATER ]
50{ REMARKS: MARK (SR) AND PERCENT (RT) AS AEQUIRED N
s SEE L 2-0¢- F-ZL HEET 2 &, e g. Cu@\/F .
83
54 _ 1/14/81 .
o DATE rszasUEa FOR MATERTM HKAL S p JOB NO. | DRWG. NQ. | REV.
@ RPN 'refen REISSUED FAR PHASK E ZERG WIAN O /4222 +2-08- | 3
= -3/} 2eV, STMFLOW, Q¢ o MP| (WL E-+F |

ROC SFE FORM 158 {(§/76)
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AIR-COOLED HEAT EXCHANGER SPECIFICATION SHEET

Customer anc ?isnt Location AGET LBRﬂ,\n—IUE:_DQG‘ o0,., Y

Manufacturer:

Plant |2 GrASTEZ 7 ATIONE PURZPRCATR Exch. No. (2 Z=11 225 32$ Aea. No.
Service (4ot SHExETD - GHrs - AVEL (COOLL R ! i Itam No.
Size & Type j6=2 2 < {Induceal(Forced) Orsft | Na. of Bays
Surtace per Unit-Finned Tude S/ 324 2 [2%] BweTube 33/ & fe2
Heat Exchanged 15.08 —. A4 M\ Btu/n MTD, Eff. 37 5 s
Transter Rate-Finned Tube 5.0 :Bare Tube, Service 05, | Clesm Btu/mh-tr<ofF
PERFORMANCE DATA--TUSE SIDE
Fluid Name ISV Lethat Service! Yeul(No) IN ouT
Total Flula Entaring 4461 & i/n| Density, Liauld 1n/fe3
N QuT Soecific Heas Capscity  Btu/ib OF]  { 0, & &by { 0, 4dlie)
Temperature of 1T % '3 0 Cana . .Vap.. Bru/h-itoF| [y aadl ) () oeEd
Liauid ia/h (Pour) (Freszei Paint oF if
Vapor ib/h, mot. we. Bubble Poine oF
Noncona. 16/h, mok. we|2 ¢ 1196 3L7258 | 184 Larent Heas 8tu/ib
Steam b/h {24 b 1S 84 Iniat Pressure (osig){psia)
Water 5/h {6350 927217 | Premure Orap, Allow/Caic. psi &
Viscosity(Lia.)(Vap.) Pl La0t®) | (0.29(7) |Fouling Resist., Inside h-ft2 OF/Btu coco|
PERFORMANCE DATA—-AIRSIDE
Air Quantity, Total 4/ S QL0 ... (st f13/min)| Aititude sbove Ses Leved Y410 te.
Air Quantity/Fan 110791 sct. 1t3/min| Tempereture In(Oesign Ory Buib) oF
Actual Static Pressure 9. 63 + 0.045 in, water! Tempaerature Out 129 aoF
Face Vetocity £70 . f!/min( Mam Veiosity(Met From Arsal Ihlh~h3LMinimum Nasign Ampient oF
ODESIGN=MATERIALS—CONSTRUCTION

Qesign Pressure 6 70 . psigl Tesr Presmsre peig| Design Temperwture. oF
TUBE BUNDLE HEADER, Type  PLUS TUBE, Materiat 304iSS
Size 10-2325 Meteriad 2044 SS (Sensiosal ( Waidad )|
No./Bay | No. Tube Rowe 55— No. Passsar I Sipe I/  inn|OD | in|Min. Thice 0.0 33 in.
Arrsngement Pug Matarish S. S, Na./Bundie 22 & [Lengen 3 2. te.
Bundies In Parsiied InS Gasiter Pirety 2 Y= in.
Beve 2  in Peraites In Series| Corrosion Allowance in.| FIN, Type EXT
Bundile Frame Na, Slze iniet Nozzie in.| Materiad Al U
MISCELLANEOUS Na., Jize Guties Noxzie in.{ 00 2 Vg in.| Stock Thick. in.
Sgruce. Maunt. (Gradel { Ploereck) c/e | Spesial NOxies in.|NaJ/in. )T | Fin Ossign Temp, oF

Surface Preparstion Ruating & Facing Code ASME Vil Diw [Smo(vd
Louvers Auto Mersust | T) "™ AP LES/ SPECS.
Vibretion Swirches Chews. Cleaning.

MECHANICAL EQUIPMENT

FAN, Mfr A Moras DRAIVERM, Tyaa SPEBD ABDULER, [ype
No/Bey 2 rew/mie M. EAECTRIC MOTORA |Mb B Mow  \ ~ AELT.
Ola 3 ft|No, Blwtew 2L sz a) [NasBaw [hoiorivee 2 A No./Bey 2
Pitetr  Agl. Angie rew/mim AGMA Rarting: hp(Asva N
Materist, Blade Hul Enclossrw T EF . S Sty M (P )
ho/Few, Dem 2 2. Minimuny Amo. Vart:PhaseCvele 2440 7 3 /60
Control Action an Air FailureFam Pitely (Mini N ) Lockup) ; Louvers (Open)(Clossi({ Lockup)
Oegres Control of Outies Procems T {N Coaling)(* oF)
Recircuistian (None) (internai) (Exterriet Over Side) (Externsi Over End) | Stems Coil ( Yes)(Na)
NQTES: *Give tube caunt of eacly pess whaw (rreguiler.

_GAS comPosyTrond volumerd, OOy QasEQ) €0 - 389, HWa— 507,

co — oh 8, HzQ_ ©-39)
- - Z- LS
Plot Ares | weight—aundte b Shinoing . _ 1b
5 [Z4 | oaTE T 1 i JOB NO. | DRWG. NO. | REV.
- S RS e 282 1O
D EY¥ 80Q/- ISSUED FOR-PBASE Z"..Bw? Susrt bea Lai - [5

FORM 118 (a/ 79}
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HEAT EXCHANGER SPECIFICATION SHEET

CHANGER
1| PROJECT LOCATION As EI_ QQ\E(K N RDGE Qo K MANUFACTURER
2| PLANT \m \ EXCH.NO. \ 1\ - |\ .l Ad RAREQ NO.
3| SERVICE OF UNIT™ 57&\ PP y PRENFEA TEM NO.
4| SZE Fo_—=z g TIE T BEM  HORIX CONNECTED IN " 1 SERIES 2 PARALLEL
5| SURFJUNIT (EFFIGROSS) |72 = SHELLS/UNIT "3 SURF/SHELL (EFF/GRCSS) 292 3
e PERFORMANCE OF ONE UNIT
7{ FLUID ALLOCATION SHELLSI0E R TUBESIOE N
8{ FLUID CIRCULATED W Rahs WA ey, Sa0\ SJQJQ W, <o Co
9| TOTAL FLUID ENTERING LB/HR N\ oo LN YR »
10 N ouT IN out
11! Liauio
12 [ VAPOR LB/HR, MW
13| NONCOND LB/HA, MW 11252 2y 1 R1152 ] 1},
14| sTEAM HUGg2t nat
1% | waTER o0 N oo . 3340
18] FLUIO VAPORIZED/CONDOENSED .. AV6N O
17| GRAVITY, LIQ
118 [ VISCOSITY. LIQ_ (VAP) Q, v R)| (S, oy
19 [ THERM. COND.. Q. VAPT BTASREL (0.0600) | (o 048R
20 [ SPECIFIC HEAT, LIQ. IVAP) O, N )| [©.3(1)
21 o 7
22| TEMPERATURE °F \oQ - Yo < € ©
23 [ OPERATING PRESS. {PSIA} (PSIG] ) [T ass %5\
24| NO. PASSES/SHELL —
28| VELOCITY FY/SEC Q. (a7
28| PRESS. DROP, ALLOW/CALL. PSR - I _LaF e | PNolel>
| FOULING RESISTANCE - Q.0 - . S, 004
28| MEAT EXCHANGEDX 9,7 ¥AMY  -BTU/NA: MTD (CORPLIWYOY  — 3L, 77 N P
20| TRANSFERRATE.SERVICE _ - 12085 CLEAN: . BTU/HR. SQ. FT. % |
k : COMSTRUCTION _
at | SHELLSIDE TUBESIDE JON
22| DESIGN/TEST PRESH. PIG 7y / 225 /
33| DESIGN TEMPERATURE F 250 Fad-1
34| CORROSION ALLGWANCE N \aw e~ AnANg TS|
38 [ CONNECTIONS INLET Pz - 87 X
B size OUTLET A\ / - @ L&,
7| RATING ‘1___@425 2L -
38| TUBESNO. og- j THK (MINVAVG) PITCH Flow—ee ¢ A O O
3 | TUBE MATERIAL, 2oh\w 5SS TUBE-TUBESHEET JOINT .
40| SHELL C.2Tec. 1o (o] SHELL COVER (INTEG.) (REMOV)
41| CHANNEL/BONNET CHANNEL COVER
42| TUBESHEETSTATIONARY TUBESHEET FLOATING
43| FLOATING HEAD COVER - IMPINGEMENT PLATE (YES) (NO)
44| BAFFLESCROSS TYPE % CUT (DIA/AREA) SPACING
45| BAFFLES-LONG SEAL TYPE TUBE SUPPORTS
48| INSUL. THX.: SHELL CHAN. EXPANSION JOINT
47] GASKETS
48| CODE REQUIREMENTS STAMP (YES} (NO) TEMA CLASS SPECS
48| WEIGHT: EACH SHELL BUNOLE FULL OF WATER
50 REMARKS: MARK (SR) AND PERCENT (RT) AS REQUIRED
5 SELT 428~ Q8= EF~O2Z SHE 9Kk 2 - Fag. CM E20L WG
52 o =28 __<o-394 <ag]
53
54 :
’El R Joate[qz/er KEV, Ug \ Qy . & 71 " Iww/L] JOBNO. | DAWG. NG. | REV.
QEC'_“ 2 [ANfiyn/sa REISSUED RoR PHASE ZERO HINCup dl o2z [iz-a8- | 2
> A11/13/80- ISSURD FOR PHASE 2ERPO | -1 6
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HEAT EXCHANGER SPECIFICATION SHEET

glajcsajggfso‘::':\l?norq Xsg L RARex\N Y VG, <o K\ EAﬁ%ﬁ&%nsn
PLANTN L. Gan e n o EXCH.NO. \u Z-\~y ~ REQNO.
SERVICEOF UNIT  LIOoT FUE) GaS (Coorlze ITEM NO. .
SIZE 29-,50 /N TYPE BEy /A HORIZ CONNECTED IN | SERIES / PARALLEL
SURF.JUNIT (EFF/GROSS) [ 80 3 AN SHELLS/UNIT 1 SURF/SHELL (EFF/GROSS) 1 90 3 L\
PERFORMANCE OF ONE UNIT
FLUID ALLOCATION SHELLSIDE . TUBESIOE
FLUID CIACULATED < o\ &g AN %3dA £
TOTAL FLUID ENTERING LB/HR M\ 2 R4 Q=
N ouT N ouT
LIQUID
VAPOR LB/HR, MW
NONCOND LBIHR, MW 11252 igelid T2 52 |}
STEAM 1 1y
WATER Wu2860 W280kh0 [ 3364a [32345)10
FLUID VAPORIZED/CONDENSED 270
GRAVITY, LIQ
VISCOSITY, LIQ. (VAP.) D01} Q.01
THERM, COND., L1Q. (VAP) RTUAInR pr e (A 0a88) {0.045¢
SPECIFIC HEAT, LIQ. IVAP) &, gy D.364
TEMPERATURE . °F < < A 1 Lo LoO
OPERATING PRESS. (PS) Y= -~ [ AW
NO, PASSES/SHELL .
VELOCITY FT/SEC
PRESS. DROP, ALLOW/CALC. PSI 51 g
FOULING RESISTANCE d, 994 990§
HEAT EXCHANGED @@M * BTU/HRA; MTD (CORR) (WTD} = 3.. Py ‘.
TRANSFER RATE, SERVICE Lf 45, 3% _ CLEAN BTU/HR.SQ.FY. F
CONSTRUCTION
] SHELLSIOE TUBESIDE A
DESIGN/TEST PRESS. PSIG 420! co D¢ 715! rope
DESIGN TEMPERATURE ¥ 3o 300
CORROSION ALLOWANCE N T .
CONNECTIONS INLET LY =4 12
SIZE QUTLET ETY R 12,
RATING PST& 150 RF 200 RF .
TUBE3J NQ. QD THK (MIN/AVG) LENGTH BITCH FLUW wsme § s 6 (@]
TUBE MATERIAL  304-L S.5. TUBE-TUBESHEET JOINT
SHELL Z. 8. 0 [o]°] SHELL COVER (INTEG.) (REMOV)
CHANNEL/BONNET CHANNEL COVER
TUBESHEET-STATIONARY TUBESHEET FLOATING
FLOATING HEAD COVER IMPINGEMENT PLATE (YES) (NC}
BAFFLES-CROSS TYPE % CUT (DIA/AREA) SPACING
3AFFLES-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.
S4 Eﬁ&b A L£Q9 S;;@ SAANNVAL
| D_Jj_.‘:: Coct 5&:,&&4&» Vz\t&»«.h QC" A SO =S4 d9. ¢
s 3
N B DATE | 1[28, Udo R - MPLT wWwi !l xBnNo. | oawe. nO. | rev.
B'E'agtf[ 3 REISSUED FOR.AHASE- ZERO . el |Swp Y 12.041 2
=/ A 11/13/80-- LSSUED FOR. PHASE. ZERO 3% Y -l AV 4

ROC SFE FORM 138 (6/76}
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HEAT- EXCHANGER SPECIFICATION SHEET

CUSTOMER AND
PROJECT LOCATION

ASHLEND T SYNTREETIC FULLS ZNC.
BRELYONRUDGE (o, KY, 1g-11@aAsh

EXCHANGER
MANUFACTURER

PLANT _GNSIFICATION & PURIFICATION EXCH. NO. A2F. 228 A3 32324 BREQ NO.
SERVICE OF UNIT 58/ FIEE  LUEINCHN WETETRD JSHEHEAS T ER. TEMNO.
SIZE 2o d 4 TYPE RE() HORIZ CONNECTED IN l SERIES =_  PARALLEL
SURFJUNIT [EFFIGROSS} | 2 — 2 SHELLS/UNIT 2 SURF/SHELL (EFF/GROSS) & 3¢&
PERFORMANCE OF ONE UNIT
FLUID ALLOCATION SHELLSIDE TUBESIOE
FLUID CIRCULATED T ORTRE. T SINGAS
TOTAL FLUID ENTERING LB/HR \ S G $33334.
IN our N ouT
LIQUID
VAPOR LB/HR, MW -
NONCOND LB/HR, MW 367264 RG] 3672641186
STEAM ___lebo12 T2
WATER \A5e0q8& \AsS09 88 i
FLUID VAPORIZED/CONDENSED
GRAVITY, LIQ
VISCOSITY, LIQ. (VAP) . (D {8.618) (d.a19)
THERM. COND., LIQ. (VAP)  ATIA/UQPreE [0.04955 | /0.0460)
SPECIFIC HEAT, LIQ (VAP)  ETu/ s 0 (0. 47%)
TG 22°¢ A

TEMPERATURE °F LA 1 477) 393
OPERATING PRESS. [ [ArY-) La< Las _ 620
NO. PASSES/SHELL
VELOCITY FT/SEC
PRESS. DROP, ALLOW/CALC. PR 5 |/ 5 1
FOULING RESISTANCE ] O oYY a1 00\

THEAT EXCHANGED - ) O GF M BTUW/HAMTD (CORRY WTD)- |42, 9 2 "
TRANSFER RATE, SERVICE 105.02 CLEAM STU/HR SQL FT.'F |

CONSTRUCTION
SHELLSIOE TUBESIDE

DESIGN/TEST PRESS. PSIG] 645 | CoDE, | 675/ (pDE.
DESIGN TEMPERATURE F 375 525
CORROSION ALLOWANCE IN Va e
CONNECTIONS INLET TN 16, 4
SIZE QUTLET IN 14 4
RATING PT & 400 RE 400 R F

" TUBES NO. []+] THK (MIN/AVG) LENGTH PITCH FLow—ee J A O O
TUBE MATERIAL _ 334-£ $.S. /I TUBE-TUBESHEET JOINT '
SHELL .5, I:) oD SHELL COVER (INTEG.) (REMOV)
CHANNEL/BONNET _C.S. CHANNEL COVER
TUBESHEETSTATIONARY o~ & _ 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 N N R

£ Thie wém‘ S__gﬁb\)ms L‘QDCQI ﬂ é‘asséﬁgé g]% A |
(<> ] S SAAaAm QAN
WELD NARDNESS ZODBHN MAX /N
> 1N oaTell | 2 JOBNO. | DRWG. NO. | NEV.
> T s
u {1/H4/8 1 RELASVED 'I%R MATER 14 L KA Ovp “"*/4122 £Z-05~ | 4
h1/13/80. ISSUrD Tan oHASE AL S & 47 : &

ROC PR PFORM 150 (6/76)
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HEAT EXCHANGER SPECIFICATICN SHEET

SERVICEOFUNIT GACTEIER ouEMcH PREWCATEAS

CUSTOMER AND  ASHLAND SIMTHETIC PUELS, INC, EXCHANGER
PROJECT LOCATION Bp e p2nRIDGS €O . , LY 1LE-119 MANUFACTURER
PLANT | L GASIFILATZOM & PAREFTCATICM EXCH. NOZIE AR G, 2 29 REQ.NO.

7 ITEM NO,

SIZE 30-22% TYPE = E U {HORIZ/VERT) CONNECTED IN [ SERIES 1 PARALLEL
SURF./UMIT (EFFIGRCSS) | 4. 4. & A SHELLS/UNIT ) SURF/SHELL (EFFIGRGSS) |4t & <L
PEA FORMANCE OF ONE UNIT

FLUIO ALLOCATION SHELLSIOE /1N TUBESIOE AN
FLUID CIRCULATED SYNGAS WASTE: ywMmTS
TOTAL FLUID ENTERING. LB/HR 6l49 116 35C
IN ouT IN ouT
LIQUID
VAPOR LB/HR, MW
NONCONO LB/HR. MW 3472923 |14 367288 |18.6] v
STEAM 1716/ 126t
WATER gl 700 662 50 11635 0O /16 3 50
FLUID VAPORIZED/CONDENSED 4550
GRAVITY, LIQ,
VISCOSITY, LIQ. IVAP)  CP (o0.012) (2.6:2)
THERM. COND., LIQ. (VAP) BTY |12 PTYF (0.0425 ) (S-04608)
SPECIFIC HEAT, LIQ. IVAP.) b1/ i °R (042 ) (0«26 )
TR 13 SMS
TEMPERATURE G [ 2 79 roo . |70
OPERATING PRESS. CPSIA) 4lo. 0S5 &lQ 425, |
NO. PASSES/SHELL -
VELOCITY FT/SEC B
PRESS, DROP, ALLOW/CALC., (=) 5 | 4.3 5 o | 7.2
FOULING RESISTANCE: - J.O00F Lon=
HEAT EXCHANGED . ATU/HA; MTD (CORR) (WTD) 4.2 6.5 N ‘P
TRANSFER RATE, SERVICE 13- 2 £, CLEAN — BTWHR. SQ. FT_F |
COMNSTRUCTION

[ sweusioe TUBESIOR
DESIGN/TEST PRESS, PSIG{ g 74! COOL 6751 CCDE
DESIGN TEMPERATURE | 30ag 200 .
CORROSION ALLOWANCE IN cLAD. /N a0 /2N |
CONNECTIONS INLET ] 13- 2 Y P
SIZE OUTLET P Y- N~ 4
RATING PET G i -1-N.X A0 R R
TUBES NO. QD THI (MIN/AVGY LENGTH PITCH FLOw—e= d A <O (1
TUBE MATERIAL Thg L %5 N TUBE-TUBESHEET JOINT
SHELL  &.5. €280 W /30445510 /2200 SHELL COVER (INTEG.) (AEMOV)
CHANNEL/BONNET & 5. £4m0 w /304 5% A3\ CHANNEL COVER
TUBESHEZTSTATIONARY 354 ¢ 5 3. TUBESHEET FLOATING
FLOATING HEAD COVER IMPHNGEMENT PUATE (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] (NQ) TEMA CLASS SPECS

WEIGHT: EACH SHELL

BUNOLE

FULL OF WATER

REMARKS: MARK (SR) AND PERCENT (RT) AS REQUIRED
[ Ceos ComPosNom Ini, Wi <o AN, W, G <o o F]
“&5 °.‘3‘L
STE rz~ PE5=F-917 swEZ Z o< Z /46 Cophnis Eplus
Y4/l O\ | DATE |[REZSSURD FOR MATERT Bt HAMG & [HRAM twp] — Tian | J0BNO. | OAWG. NO. | REV.
@ 3 [AxXofaat REZ2SUED FOR PHASE ZERQ WML Wy 12-08 =] 5
© [ 11/13/80 " TSSUED-FOR PRASE ZETD M g o] <

RAQC SFEX FORM 138 (§/T70)



SURFACE CONDENSER DATA SHEET

Customer ASH/ ANVD Ot (—

Project Location BReEceinRIDGE  KY. Manufacturer

Plant 12 Cond.No. 12 .£-,2} 22 3%) Req. No. -
T Iterf No.

Service Of Unit SURFPACE Cd NDEHNSEE.

Size MmoDeEL., F6036 —2YTAL Horizontal No. Required 3 [ | EA4 TLA //U)
Surf (Eff/Gross) 2280 FT* 22
PERFORMANCE
Fluid Allocation Shellside Tubeside
Fluid Circulated Wet Steam Coorrue w ATER
Tota! Fluid Entering Ib/h 39 w00 W ZTAF 00CQ
Qesign Normal Design Normat
Water Ib/h N | VS oo | 1,325, o0
Steam whomwl 30 200 | 2a o0l | ! I ' "
Steam Condensed win| Nor R22'd By Veupo? Mot lLEa'o BY UEMDOL
Dansity, Lia. Il::/ft3
Viscosity, Lig, {Yae.) P
Therm. Cond.. Lig. (Vap.) Btu/h-fe2 °F .
Soecific Heat. Lia. (Vap.) Btu/ib °F N
Latent Heat, Vap. 8tu/ib .
Temperature 1n/Out °g |20/ 120 / g /| X /
Operating Press. (Psia) 1.7 é) 5
No: Passes One Ona
Velocity Allow/Calc. ft/sec / / / /
Press. Drop, Allow/Calc. ‘ psi /- / / /
Cleanliness Factor
Heat Exchangead 39L SO0 , O (=] 8tu/h MTD N l r °F
Transter Rate, Servics N ( 7 ] Clean Brusn-112. °F
CONSTRUCTION- i .
Tubes Hotwaelil: b
Main Condensing Sections: Type: Capacity:
No.: ' o0: % in. Thk: ] g 8WG Material:
Langth, effective: ft. Overalii: A ft Thickness.
™ Magerial: A bmlﬂh R “f\' Tube Pitch: in Tube sheets
Gas Removal Sactions: Number and size:
No.: 0D: 3/“_ in. Thk.: 1 & BWG Material: Thickness: in.
Length, etfective: ft Overall: ft
Material: A omirAatTY Tube Pitch: in [ Tube-support plates
Impingement Sections: Number:
No.: QO: 3/& in. Thk: j b BWG Material: Thickness: in,
Length, effective: ft Overall: < fr
Material: ADM[CA .7 Y Tube Pitch: in | Steam inlet neck and exhaust connection
Tube — Tubeshest Jaint: Matarial. LS /) 55 Ao T2 L
Water boxes & Covers Thickness: Number of sections: B
Material (Water box): L. S, Connection to:shellw—.swz'l‘ggg; or Turbine _i&aer:gedi :’) or
Material (Covers): Height — top of water box flange to turbine Exhaust Inciuding
Divided or non-divided: axpansion joint (if any):
Design pressure: % 5 psig Temperature ] 3_5" Op Provigion for vertical axpansion {condenser hung);
Nozzies Number and Size — Iniet: Qutlet: {spring supports){expansion joint):
Shell: Spring supports Type:
Material: C.5. v Expansion joint Type:
Thickness: in Number of sections: Material:
Provision for tube expansion Height: - Ends — (Flanged) {Weided)
Numbaer and size of venting connections:
Design pressure 3 ; psig Temperature \7 Q 9¢ And Fuil Vacuum
@ s A JOB NO. | DRWG. NO.|REV,
w | A
© A [ jwlissuc_roe _MAE 2ERD o P || 7222 108 E-2. | O
FORM 908 (11/79) SHEET =1 OF _2




1]
s6
57

S9
€0
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
a1
82

aes

a6
az

a9
90
91
92
93
94
96
96
97
98
g9
100
101
102
103
104
105
106
107
108
109
110
111

SURFACE CONDENSER DATA SHEET (CONTINUED)

Steam Jet Air Ejectorts) } 2 H— ) O‘f-" 104, 30‘1

Total numuer of Ejector Units: 3 [ | €acH TRAIA) 1
Size ana type: ﬁ No. ot elements: 42_ No. of ztages: Z
Surtace inter-and After-Condensers [ EALR W T
Operating Conditians and Partormance
Design capacity — 100 per cent —
Suction pressure: 3 .5 in. Hg. abs Suction tamoeratura: 1 2.0 O¢
Ory air teakage: SCFM corrasponding to: b per h
Non-conagensibla gasas other than air leakage: b par h
Associated saturated water vapar: b per h Total gas-vapor mixtura: ib per h
Oezign capacity each alement* per cant
Number of alements operating for 100% capacity :
Curva(s) of appraoximate capacity vs. suction pressure:
Steam conditions —
Maximum initial oressure: | 5O esig Total tamp: Dl G O
Minimum operating pressure {at nozzies): psig Total temp: O
Steam Consumption (100 per cant dasign capacity): b perh
Inter/After Condenser Data
Surtacasq ft: {nter-Condenser After-Condeanser
Heat Exchanged 8tu/h  Inter-Condenser Afrar-Condensar
Tubes. No: (o] =) in Thk 8WG: Length {Effective-overail) ft
Tuba-Tubasneat Joint:
Cooling Water (condansate) {raw water):
Minimum flow required at: per cant design capacity: Ib/h
Maximum design flow: Ib/h
Pressure aropr Jllawabla/calculatad psig
Sheil/Water boxes — Design pressure o / psig Design Temperature e / o
Mareriais:
Suction chambaers: C. S Condenssr sheils: Y
Ditfusers: C. < . Water chambers:
Stasm nozzies: S LS. Tube sheets:
Steam chests (noZzle Neads): Tubes: [
Fittings and Accessorias included
Air leakage maeater:
QOther:
Hogging Ejectors
(Steam) (Air) (Wator) Operated. Number per condensar l Size N A
Operating Canaitions ana Performance
Capacity: N A boerh dry airat in. Hg aba Suction Pressure
Steamn consumption: b per h _at pig oF
Maximum design steam conditions: psig o
Consumption: Air SCFM at psig Watcr ib/hr at peig
Firtings and accessories included:
Priming Ejector(s) Not Z2aAuiRER
(Steam) {Air) (Watar) Operated. - Size »
Qperating Conditions ana-Performance
Capacity: v b per h dry air at in, Hg abs Suction Prassure
Steam consumotion: b oer h_at psig oF
Maximum design steam conditions: Psig o
Consumgption: Air SCFM at psig Water ib/h  at psig
Approximate v;;iqht:
Condensar Ory ib. Ejectors: Priming ib.
Floodea . " Hogging .
Air b .
DATA SHEET . REV.. SHEET _2 OF _2__
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DouBLE PIPEHEAT EXCHANGER SPECIFICATION SHEET

Shoieer Location MSEL RRABAANRD e MANUF ACTURER
PLANT - ' EXCH. NO. ll-,E:!.,)__‘Eu;. 33 J REQ NO.
SERVICEOFUMT  Ria\ Dy oG  We At e i ITEM NO.
SIZE TYPE pouges: PIPE (HORIZ/VERT) CONNECTED IN ; SERIES ] PARALLEL
SURFJUNIT (EFFIGROSS)  {D"] A\ SHELLS/UNIT | SURF/SHELL (EFFIGROSS) |8~ /t\
' PERFORMANCE OF ONE UNIT
FLUIO ALLOCATION SHELLSIDE TUBESIDE
FLUID CIRCULATED Con DENLZA/Gr  STEAM A\ Qas
TOTAL FLUID ENTERING LB/HR 733 Coade 63
N ouT IN ouT
L1QuID
VAPOR LB/HR, MW .
NONCOND LB/HR, MW .3 + 2O 3310
STEAM . 7333 {4 it Lt
WATFR ) 735 .
FLUID VAPORIZED/CONDENSED 71
GRAVITY, LIQ. .
VISCOSITY, UIQ. (VAP) L P - n.o S U6 R
THERM. COND., LIQ {VAP.) BT/ MRz ET- °E 0.830. 0. 04d
SPECIFIC HEAT, UQ. (VAP) Ty, . ‘g 0.2, o
TEMPERATURE °F 299 +18 | ™ =50
OPERATING PRESS. (PSiA) - 58S I P} !
NQ. PASSES/SHELL —
VELOCITY FY/SEC
PRESS. DROP, ALLOW/CALC. PSi / ] ./
FOULING RESISTANCE . - . - N-T-11 a.e |
HEAT EXCHANGED /1IN 0.9% |n"® ATU/HR; MTD (CORR) (WTD) . F
TRANSFER RATE, SERVICE CLEAN BTWHRA. S& FY. F |
CONSTRUCTION
SHELLSIDE TUBESIOE .
~ DESIGN/TEST PRESS. - PSIG / [
DESIGN TEMPERATURE F )
CORRGSION ALLOWANCE IN
CONNECTIONS INLET
size OQUTLET
RATING .
TUBES NO. oo THK (MIN/AVG} LENGTH PITCH FLOW—a= 4 & O O
TUBE MATERIAL & S, TUBE-TUBESMEET JOINT
SHELL c.5. 10 oo SHELL COVER (INTEG.) (REMOV)
CHANNEL/BONNET CHANNEL COVER'
TUBESHEETSTATIONARY TUBESHEET FLOATING
FLOATING HEAO COVER IMPINGEMENT PLATE (YES] (NO)
BAFFLES-CROSS TYPE % CUT (DIA/AREA} SPACING *
BAFFLES-LONG SEAL TYPE TUBE SUPPORTS
INSUL. THIC.: SHELL CHAN. EXPANSION JOINT
GASKETS
CODE REQUIREMENTS. STAMP (YES) (NO) TEMA CLASS SPECS
WEIGHT: EACH SHELL ] BUNOLE FULL OF WATER
AEMARKS: MARK (SR} AND PERCENT (RT) AS REQUIRED N N
DATE i B _ I JO08 NO. | DRWG, NO. | REV,
z. R KEW (o i A . ARP 1wd 4222 t2=-D S~
ANEY/Y3/80 ISSUED FOR PHASE ZERO. ¢ Wk &~ 24 | |

‘mec SPFE FORM 138 (8/79)
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HEAT EXCHANGER SPECIFICATION SHEET

cusTomerano  ASF T EXCHANGER
PROJECT LOCATION &ﬂ BC NRDEE MANUFACTURER
PLANT |7 EXCH.NO. | R E - . 3R REQ. NO.
SERVICEOFUNIT EXPANVDER FEED MNEATED 1ITEM NO.
SIZE (9.7~ TYPE RZyJ HORIZ CONNECTED iN / SERIES [ PARALLEL
SURF.JUNIT (EFF/GROSS) 50 SHELLS/UNIT ] SURF/SHELL (EFF/GRQSS) 550
PERFORMANCE OF ONE UNIT
FLUID ALLOCATION SHELLSIDE TUBESIOE
FLUID CIRCULATED SGarm iz ~ C O
TOTAL FLUID ENTERING LB/HRA //,.2 00 g ,.399
IN our IN . out
LIQUID
VAPOR LB/HA MW e
NGNCOND LB/HR, MW 17¥. 294 [2n 178,399 20|
STEAM 11,200 11, A00
WATER - ~
FLUIO VAPORIZED/CONDENSED
GRAVITY, LIQ ;
VISCOSITY. _ (VAP) 5.0] b D.010
THERM. COND., LIQ. (VAP.}
SPECIFIC HEAT, LIQ. (VAP))
TEMPERATURE °F PR pX=-1"1 q9G 2=D
OPERATING PRESS. PsiGl| I OD. - .35 Dz 5
NO. PASSES/SHELL - ‘
VELOCITY FT/SEC
[ PRESS. DROP, ALLOW/CALC. Ps1|. 1.0 | 8.8 Z20 ! 3.9/
FOULING AESISTANCE
HEAT EXCHANGED e _i?\ vy BTU/HR; MTD (CORR) (WTD) \Cl |\ _Fl
TRANSFER RATE, SERVICE 114 ole CLEAN TU/HR. SQ FT. F |
CONSTRUCTION
SHELLSIDE TUBESIOE
DESIGN/TEST PRESS. PSIG >5 1 p 728 | oo
DESIGN TEMPERATURE °F 280 300
CORROSION ALLOWANCE N[ Yar U e Canm TS
CONNECTIONS INLET Zo o 10
SIZE OUTLET X /0t
RATING IS0 oS PE 4008 2F
TUBES NO, QD THK (MIN/AVG) LENGTW PITCH FLOW —a= 4 A O O
TUBEMATERIAL 2o d .95 TUBE-TUBESHEET JQINT
SHELL o, S, 10 0o SHELL COVER (INTEG.} (REMQV)
CHANNEL/BONNET CHANNEL COVER
TUBESHEET-STATIONARY TUBESHEET FLOATING
FLOATING HEAD COVER IMPINGEMENT PLATE (YES} (NO)
BAFFLES-CROSS TYPE % CUT (D1A/AREA} SPACING
BAFFLES-LONG SEAL TYPE TUBE SUPPORTS
INSUL. THK.: SHELL CHAN. EXPANSION JOINT
GASKETS
CODE REQUIREMENTS STAMP (YES) (NQ) TEMA CLASS SPECS
WEIGHT: EACH SHELL SUNOLE FULL OF WATER
REMARAKS: MARK (SR) ANO PEACENT (RT] AS REQUIRED
Gas rposdiicg—  olu—me L, 39%p, CQ  350%5 , CDa 1/SA
Has, COS, CF Needif < |%0 . =
. L[ oaTE I J0B NO. | ORWG. NO. | REV.
g 1= L1 _dzza]es
<42]11773/80 ISSUED" FOR PHASE-7FRQ O K T|our|  [aun 20S-E28 o

NAC IFE FORM 138 (8/76)
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HEAT EXCHANGER SPECIFICATION SHEET

customerano  ASF T EXCHANGER
PROJECT LOCATION Ryvecy | nR D & & MANUFACTURER
PLANT EXCH. NO. SE-[3% REQ. NO.

SERVICEOFUNIT EXPAN DER. TN TEXSTATE MHEARTEAKITEMNO.

SIZE Z3-7Z40 T BEW HORIZ' CONNECTED IN |} SERIES I PARALLEL
SURF.JUNIT (EFF/GROSS) | (o A2 SHELLS/UNIT [ SURF/SHELL (EFF/GROSS) | (o A2

‘ PERFORMANCE OF ONE UNIT
FLUID ALLOCATION SHELLS108 TUBESIOE
FLUID CIRCULATED Ha + £0a
TOTAL FLUID ENTERING LB/HR 13,100 - RE )N

IN ouT IN out
LIQUID
VAPOR LB/HR, MW 25,707 M8 3702 14
NONCOND LB/HR, MW
STEAM 13100 8
WATER T 2 \00
FLUID VAPORIZED/CONDENSED
GRAVITY, LiQ.
VISCOSITY, _ (VAP) __D.01 7 0.017
THERM. COND., LIQ. (VAP.}
SPECIFIC HEAT, LIQ. (VAP.)
TEMPERATURE [ w A s /0 2<5
OPERATING PRESS. IPSIG) 50 2 [ A o )T
NQ. PASSES/SHELL
VELOCITY FT/SEC
PRESS, DROP, ALLOW/CALC. PS) 10/ © il i.z S |
FOULING RESISTANCE ] -
THEAT EXCHANGED L\ /oo la M M BTW/HR; MTD (CORR) (WTD) /ai.f? Pl
TRANSFER RATE, SERVICE - : 3 '7—5‘§ CLEAMN BTWHR. SQ. FT. F |
CONSTRUCTION
SHELLSIOR: TUBESIDE .

DESIGN/TEST PRESS. PSIG 25! Cong | 280 I cope. |
OESIGN TEMPERATURE °F T S Y
CORROSION ALLOWANCE IN RW Yoo c_m
CONNECTIONS INLET & &
S12E OUTLET 3 =
RATING . Boo L3 ar 300 LE RF
TUBES NO. oD THK (MIN/AVG) LENGTH PITCH- FLow—e= 4 A& O O
TUBE MATERIAL 20AL 5SS TUBE-TUBESHEET JOINT .
SHELL L, S, j 10 oo 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
INSUL. THK.: SHELL CHAN. EXPANSION JOINT
GASKETS
CODE REQUIREMENTS STAMP (YEST (NO} TEMA CLASS SPECS
WEIGHT: EACH SHELL BUNOLE FULL OF WATER

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

Foo (ormpeedia, pleme. M, 33% , (0 559
(O, Yo , NitABe. O0-4%, C: COS:H.S e
. [& [ oaTE I | )08 NO. | ORWG. NO. | REV.
@ &[4 T2 Rey, (o & Ug Y danle -
11713780 ISSUED TOR PHASE 7500 ZTET] wuel I ps-s-2 |

NOC SFE FORM 138 (8/76)
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HEAT EXCHANGER SPECIFICATION SHEET

fhouecT Lotaton  RRECX M UDES MANUFACTURER
PLANT 12 EXCH.NO.{ JE{US Hauur - SlE  REQ NO.
SERVICE OF UNIT Ve aa by COMP LESSO. ZrrteallSTage cousd, FEM NO.
SIZE 75- 240 "= ftie- DEU -/A(Hom&%%eo N 1 SEAIES 1 PARALLEL
SURF /UNIT (EFF/GROSS) - SHELLS/UNIT \ SURF/SHELL (EFF/GROSS] | & &ndw
PERFORMANCE OF ONE UNIT
FLUIO ALLOCATION SHELLSIDE . TUBESIOE
FLUID CIACULATED Cohmnag WalaN, AT E
TOTAL FLUID ENTERING LB/HA Ry XY QAL
in ouT IN ouT
L1QUIO
VAPOR LB/HR, MW
NONCOND LB/HR, MW Y4193 R {41935 [3.1
STEAM
NATER S 0q,. 209 oo Qov
FLUID VAPORIZED/CONDENSED
GRAVITY, LIQ
VISCOSITY, (VAP O.ai{ 9,004
THERM. COND., LIQ. (VAR.) a 9™ s & o TS
SPECIFIC HEAT, LIQ. {VAP)
TEMPERATURE °F LY 198 218 lo g
OPERATING PRESS. 1 AC [ = (L) Y 33Q
NO. PASSES/SHELL '
VELOCITY FTISEC
PRESS, DAOP, ALLOW/CALC. =1 S / g !/
FOULING RESISTANCE 2.9k &, 0Ot
HEAT EXCHANGED 2\= .0 Ml  STUWHR: MTD (CORR} (WTD) F
TRANSFER RATE. SERVICE 1A, o« CLEAN BTUHA. SQ. FT.
CONSTRUCTION - _
SHELLSIOE TUBESIDE .
DESIGN/TEST PRESS. PG| XD I (CDE /9245 &L |
DESIGN TEMPERATURE °F )& - 270
CORROSION ALLOWANCE Nl Jaw Bt CaMETY |
CONNECTIONS INLET = A
SIZE QUTLET a0 @ "
RATING B LSO 2F 208 EF I
TUBES NO., 00 THK (MIN/AVG) LENGTH PITCH FLOw—a= § A O O
TUBE MATERIAL 0, s TUBE.TUBESHEET JOINT ' T
SHELL C., <, 10 on 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 TUHE SUPPORTS
INSUL. THK.: SHELL CHAN. EXPANSION JOINT
GASKETS
CODE REQUIREMENTS STAMP (YES) (NQ) TEMA CLASS SPECS
WEIGHT: EACH SHELL BUNDLE FULL OF WATER
REMARKS: MARK {SR) AND PERCENT (RT) AS AEQUIRED
Gtg  SonaafISI Mo Voliaw AT, W, 2], So VT, <€
20, No P -G,
1\ ]| oaTE I JOB NO. | DRWG. NO. | REV.
@ | iefet | RETRSUED FOR TYPE CHANGE dwp MR | [ 03 12D
AN11/13/30 .. ISSURD FOR PHASE zF3q_ 47| oM E- 36

RE&C 3FE FOAW 198 (§/79)
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HEAT EXCHANGER SPECIFICATION SHEET

CUSTOMER AND

ASRLTAND syNTweET FIELS TNC [ hancer

PROJECTLOCATION BRECw IND T Cs. Ky MANUFACTURER
PLANT Se Lexnf 24c Pua. Coy Pepmnya (EXCH.NO. | 2 E~g45 REQ. NO.

SERVICE OF UNIT HYDROGEN (omiresseR SPiLrBAck Ceglz ITEMNO.

SIZE J5-/R0D TYPE DEU HORIZ CONNECTED IN ) SERIES 7] PARALLEL
SURF./UNIT (EFFIGROSS!  [I§O @é SHELLS/UNIT ] SURF/SHELL (EFF/IGROSS) /L& N\
PERFORMANCE OF ONE UNIT
FLUID ALLOCATION SHELLSIOE _ TUBESIOE
FLUID CIRCULATED RooLinG  wateE HYDROGEN
TOTAL FLUID ENTERING LB/HR (S0, DO O /.95 9
N7 ouT IN ouT
LIQuUID
VAPOR LB/HR, MW J
NONCONO LB/HR, MW 2/9<9 |32 1/959 (A2
STEAM ' A
WATER /S 0,.880 /5 0,000
FLUIO VAPORIZED/CONDENSED
GRAVITY, LiQ.
VISCOSITY, ivap)  Cap, 0.0l Q.009
THERAM, COND., ~ (VAP 3TV /[ ha A2 0 0.075 0.0™ 5
SPECIFIC HEAT, - (VAP) Pl [J0_0¢T 2.04 . 04
TEMPERATURE ‘F} 35 /705" =2z /05
OPERATING PRESS. (PSIA) (PSIG) 2420 3460
NO, PASSES/SHELL.
VELOCITY FY/SEC
PRESS. DAOP, ALLOW/CALC. =1} S / 20 !
FOULING RESISTANCE g.50% . PN-YT- 1IN
HEAT EXCHANGED 3 x /O™ BTU/HA: MTO (CORRA) (WTD) $46.53 F
TRANSFER RATE, SERVICE 22 . o8 CLEAN BTU/RR.SQUFT. F | -
CONSTRUCTION

F  SHELLSIOE TUBESIDE
DESIGN/TEST PRESS. PRIGH (0 | CoDE- 3800/ oo
DESIGN TEMPERATURE F 200 . 300
CORROSION ALLOWANCE N W YR CRANRTS | ~
CONNECTIONS INLET g X
SIZE OUTLET A" '
RATING __1S0LB RE | 25008 RF
TUBES NO. oD THR (MINJAVG) LENGTH PITCH FLow —a= { A O O
TUBEMATERIAL  ~ , &, TUBE-TUBESHEET JOINT
SHELL o, <, D [T SHELL COVER {INTEG.) (REMOV)
CHANNEL/BONNET ' CHANNEL COVER
TUBESHEET-STATIGNARY TUBESHEET FLOATING
FLOATING HEAD COVER: IMPINGEMENT PLATE (YES) (NO}
BAFFLESCROSS TYPE % CUT (DIA/AREA} SPACING
BAFFLES-LONG SEALTYPE TUBE SUPPORTS
INSUL. THK.: SHELL CHAM. EXPANSION JOINT
GASKETS -
CODE REQUIREMENTS STAMP (YES) (NO) TEMA CLASS SPECS

WEIGHT: EACH SHELL

BUNOLE

FULL OF WATER

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

Llag C ompont o —udbumy 35 %0 Hz, 2% CO 4+ 1o (ihra |
° + co .
aven  For st  Spillback,
= 14/8¢
. [ ] DATE |RETSSU£D FOR THPE CHAMNGE |[#ALP Waw| JOBNO. | DRWG. NO. | REV.
T2 L3 ivan REZSSUED FOR PHASE ZBRG. : =av | 1A OV s4aaa | oS- 2
" | b1/130/80 TSSUED FOR PHAST zERo - [v# wpg-s-ag |

ROC SFR FORM 138 (8/76)




4.4 Data Sheets tor Fired Heaters

12-DS-F-01: Start-Up Heater (12F-001)
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FIRED HEATER DATA SHEET

1. Customer A 5 F. I : Manufacturer
2. Location W Equip. No \Z2F ~-001
a| unit STAAT — A EATEL (¢ Req. No.
4. Number Required Item No. —
5| Total Heat Absorbed mm Btun L0 - Q Type of Haster e
8. HEATER PERFORMANCE
7. HeaterSection .. ...........c. o' cirevenas fe ettt
8. Servicw . ... ... .. i et st .
9, FludName . .. ...........0couuu... SN . e SINLAS
10. Heat Abmnz!ion ............................... mm Bruty izo
11 Flow Ras (MAx)D) L. e b 220
12. Pressure Drop (Allawable - Clean/Fouled) . .......co0veenn.. psi 32
13 Pressure Orop (Calculatad - Clean/Fouled) . . . .. ...... N - 1]
14 Coking Allowanes . . . .. ...........ccuitvennrancnnanns in
15. Average Radiarme Flux Density (Allowabie). . . ..... ....Btueg ft
164 Average Radiant Flux Oensity (Caiculsted) . .......... BtuMmgft
17. Maximum Radiane Flux Density, . . .......... eevos. Btuhxft m
18. Average Convection Flux Density. . ... ......... .... Btu/hag ft
194 - Velocity Limitation. . . ......... ceeeaes ceeeieaanas ft/sec
20. Maximum Allowable inside Film Tempersture .« .. ..... .. L0
21. Fouling Resistance inside . . . ... ......... RO L1774
22, Infet Conditions:
pucd Tompersture. . ... . .ooovevnnnneennnens Ceieeaen ... OF A3 8
24, Prossur®. . .. ...t eh e Ceme e o (RRIG) s
25. Liquid Flow. . ... ... .0ttt iiingeoecnccnnn cees...lofr
28 Vapor Flow (N0 MAL " Sragrye) [T 110 T U b/ %’%
2ﬁ Density, (Vagoe)y At P&T . ... .....civevennannn Ib/eu fr 0
2 Gravity, Liquid. . ... ............. ceeeeaes Sp Gr 2t 60 OF
29. A2 ce....mobwe 14,832
30. Viscosity, Liguid (Vagar) . . ......... Chiereereaen .cp
31. SpecificHest, Liquid (Vapar) .. ......... P Btul|b- oF
32 Conductivity, Liquid (Vapor) . ........... o Btumed OF
33 Qutiet Conditions: )
. Tempersture. . ........ e ereaenean .. e .o9¢ 500
35, Pressure. . . .. R Ceeceiecear e ceeean (psig) &ls
38 Liguid Flow. . . .. ...t iiienreanceoosnnnes ceeaeens Ib/h
37. VaporFlow . .. .....oi0eininnnnnnns veseteseasnens wh 270007
33 Density, Naoor)AtP&T........... .......... Ib/eu ft Q. 54
39, Gravity, Liquit. .. .. ..ccooivevnnrnns or.s..(SPpGrat60°F)
40.] VaDOF . . i cevinereraennnas ereann et ol wt ﬁjﬁ_s
41. Viscosity, Vagor) . ........ e ee csaes e sasnaen cP
42} Soecific Hast, Liguid (Vapor) . ... .. eeee e ... Buanlr [ 2
a3 Conductivity, Liquid (Vapor) . ................ Bru-fhfed OF
44, Remarks and Specist Requirements:
46. for veparization m@),l-b-o is oo S¥AD
46, 0
47.
48, SCF ag a
)y %*"ﬁ-e—
A 0B NO, /4222
> 14 DATA SHEET REV.
g A s /Z' 05 - O
& [T3fdIseue Coe Punse ZER0 Ty wiS(™" [wonl £ |

Form 378A (11/79)
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COMBUSTION AND FUEL DATA

Typwof Fush.. . .. ........- ceserisrenstirs sttt oy
EXCRMMAIP . . .. rervesvnssnntmacncncassasreseaconcos . %
Calcuisted Heat Relesse . .........................menumww
Caicuisted Etficiency, Pereant (LHV) . . . .. ... cocecreconncsmeccnrons
Guarantesd Efficiency, Percant (LHV)SeaNoter, . . .. e e vrencenccen
Radistion Loss, Percantof Hest Retesse (LHVY). . . ... ... ...cvviinentn
Hm%?mmﬂumm.........................:F_
FlmGtTmLmnqcmﬂm......................QF
Flue Gas Temp. (Uncorrileswing Air Hester. . .. ... cocvcvnnceccsea P
Flus Gas Mass Velocity-Come. Sectiom. . . c oo vceevees e eeo.. BDisgfrae
Voiurrstic Hest Roieat®. . . . cvccaenve teecescemcrsetnens Stu/Mcu ft
Altitude Above Ses Laved . . ...... L LLTTTRT TR
AbTaﬂm.ComMn.................A...-......‘..-.....QF
Air Temparssture, Oraft. . . ... . T T F
MlnkmmFmOndeoadnn.........-...-............in-Hza
OraitatBumers . . ....... ......-.......................in-HzoA
Notez A Fusl Sswngs of _____ v Btusle Fues Vaiue $
Wit Gtfsst 2 $1000 increase i mm 8tu
Fusrnace Cost (Erected):

HomtingVelus. . . .. et crcvaconcmcocnrnccorcercmacerreas . HHV

{, /00

Hoating Valu®. . . . .. coccccve. crocmcmcacomennesrascncnes LW
SPECIfICGravity . ... cccncemcnrcccectvrevecmnnaccnrncencccean

Moiecuiar Weight:. . T e L EE L LT L TP L ST
Viscosity, At___F teececmmcereraceccacracnoancs e mns SO

Viscosity, At ____OF, ---...-...-.-----....--.----.....-..SSI
Fuel Pressure Aveilabie St BUMeP. . . cecrccacccovcncs ceemccaee. PSP

AtOMIZING SINaMY PIOTRMB, . .. ccveverrciccrtmmrmerececsassss DB

Composition: R .
Vanediume .. . ........ comersreammmasnanscsmsasncss oo JONP

SO . . . c.evrncecconcacmocormcarsnnsmansscess oo JRNY

SUTC oM. . ... .cccceacccevacmscscsncrncsscossonssns SO

Asl. ..ot vnee e tececacmecnoesmtsreacsccssoscsesnnase MWL
S . . .. .. L. it er e cevemrsvosnss RWE

Hydrr—'-..,,.,...,.;.»”---..---...‘.-...............‘.'GM
CaDOM , . . .. . ..eiececererservancrosnsamsssrasssiii DWW

Nitrogem . ..............-............-...'.......-'Gml%vob

OXYGUIP. . .. s cveveocosnconssrescssasocassssssceecssrs BWE

> . T

CoHg creceircenmcccecoccecnncnmecnoccccsosnssannees.s Bvob

CHg .. cevvenne B L X

HS ..o Meececerensanemeroroonecsooenn % voi
HyO......... cevacecen ceemrescscemeres et % vot:
....... Cemcorsecmmosmeoetrrcrrsort st sssans s ee
Ceeciersacctssesmmncromsme st o e atoeeoon veenas
.............. escstscerecrsntsersrt et oerann s

ot Na. _Data Shewe 0OS Sheee_Z 0t S




MECHANICAL DESIGN
- COILDATA

Genersi:
Mot Limitstions Minimum Stack Height

Tube Langth Limitations

Coil:

Coil Design:

WeidStressRelleve . . .. ... .....c.c.00vueenee crerereesramamasn
Weid Inspection Requiremernts X-ray ovOthm ........... secescnne .e
Maximum Wall Temperature (Caiculatsd-Clean) . . ... tecmeneeneaesOF
Maximum Wsil Temperature (Design-Fouled) . .. .................. o
Inside Film Coefflcient. . . . .. ......... esanes eer .. Buh=0F g fr
Overail Heat Transfer Cosfficient. . . ... .............. Btu/M=OF 3 ft
Correctad Mean Temperature Difference . . .. ... ..cc.-.. P
Bare Tubes, Total Exposed Surface. . -....A..-......usft
Extwd.d&nfaaTubn.TotxlExoosturﬁa ............... . xqfr

Cold Configuration:
Tubes,. VerticstorHonizontal. . . . . . .. .t cecvnveraasrrcrcsacscen
Number of Flow Passes/TubesPer Paa® . ... .o ccececrvervecrencmne

Extended Swfsce Tubes, Numbers. . . . ... ... ccveeecccecsccrenann
" Tubs Spasing, Center to Corvear (Steggesedl) (IvLined. o .. coconeveen.. iv
TubsCoraar o FumaceWall. ... oo ccccvcnaceccnccvmcnrmemes il¥
Tubes: :

Materish (ASTM Speciflcation and Grager . .. ....ceveearnnnononeess
Quaide Dlameter . .. ... .......cccivccrovsvmeemsncarncssss il
Wall Thickness (Minimum) (Averagel . . ... ...cccevveccccnceces . in
Oversld Tubwlengdy . .. .........0000 dernovemncoreererss C-ir
Description of Extended Surface: :

Type....... Ceeesceciresrescancrarmmerenetetneresanans
FinorStud Materiad. . . ..... cesssescressscsmanssemecnr e
FinorStud Materiak. . ......... ceeccsesrecrscsrorecsnnnssese
FinorStudDimensions . .. .......cc000cces P
F‘norSMDlm!mions ....... ceessescresacsesarananascs s iF

Maodirmum Fin or Stud Tempersture . ... ....... A
Maximum Fin or Stud Tempersture . . . .. .. I

PlugType Headers:

Locstion. . .. .....cncvencecns ceeseeerrsermestcsmsnerres s
Manufacturer and TYP® . . . ... ..coventcnacsnnrsocemese ceteanma
Nominst Rating. . . ......ccec0 feaemen veeramees cescesnssen s
Weidedor Rolled JOIMTE. . . . .. ... vtcereronroccronnscnconmanss

ZS0Q
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MECHANICAL DESIGN
(COIL DATA)

Location (Intesnad) (Extemal) . . .. ....cocvevvcccccsnccoasanons
Plpe Matarial (ASTM Specificstonand Grade) . .. ... ..0c000vvee ee e
Wail- Thickness (Minimum) (Aversgsd . ............ Ceeceteccans i
Flange Masterial (ASTM Soecificstion and Graded. . .. ... ... ... cheanes
FlangeSizeand Rating. .. .. cccovevevceronnsnssnn ceerereen e

Tarminais or Manitfoids:

(de-d)(Fiumd) Ceetiserecemmaces s becacet et nnan
Wail Thickness (Mintmum) (Aversge} . ....... Cescesssaceseseas T
Flange Marerial (ASTM Specification and Geade). . . . . . hse st e nemena
Flange Sizeand Rating, . ..............c.. creecsereanas

Tube Supports:
Location (End) (Top) (Bottom). . ... ..o cvciecenrnnann Ceeeeana.
Msteriad (ASTM So-uﬂanonandGraiob ..................... .ins
WobThickness . ..........coc00ane hesersectitisesrstsennn v
Insuiation, Typeand Thickness . .. .....cccuvevee meerearececosan
Anchos Typeand Materiah . . . .. ... crtenanes ceecssenaas cemase

Irmmedizte Tube Suppore: '
Meowrish (ASTM Specificrrionand Grade) .. .. .. .. cccivcvrcercann
Soscsing., ......... R S 1 2
Conting,. Type and ThickNemB. -« e cocrvevcocscccccracemacssacoe

Tube Guidess
L.ocstion (Top) (Bottom) (Intermedisteb. .. . ... cvvecnreemceccocess
MMW“G@} teerarermecrnsts et mnon =

P
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MECHANICAL DESIGN
CONSTRUCTION DATA

211, Settings:
212 . Floor:
213 Refractory:  Thickness Hat Face Temp: Caiculated OF Design o
214, Construction
218, ;
218, Casing: Thickness Material Temperature oF
217. Exposed Verticai Walls:
218. Aefractory: Thickness Hot Face Temp: Caiculated OF Designr o
219. Construction
pryd S
. Ansher Type and Materiel R N
2. Msthod of Attaching Anchor. to Casing
23] Casing: Thickness Material Tempersture _______ OF
224, Shielded Vertical Walls:
2254 Refracrory: - Thickness Hot Face Temp: Caiculated SF Design oL .
28l Construction
227
prod Anchor Type and Materisl
229 Method of Attaching Anchor to Casing
230 Casing: Thickness : Matmriaé Tempersture oF
‘) Arch: .
‘32! Refractory: Thickness____________Hot Face Temp: Calcuiatad 9F Qesign oF
2338 Construction.
. 3al ' :
2354 Anchor Type and Materisb
“238f Method of Attaching Anchor to Casing
237 Casing: Thickness Materiai Tempersture _______ oF
- 238 Convection Sidewalis:
2384 Refractory: Thickness Hot Face Temp: Caiculated OF Design: oF
240, Construction
2414
242) Anchor Type and Msterial
243 Method of Attachiing Anchar to Casing
244 Casing:' Thickness Materisd, - Temperature og
248, Breeching: .
246 Refractory: Thickness____________Hot Face Temp: Caicuisted OF Design og
247. Construction
248.
249. Anchor Type and Materisd
250.{ Method of Attaching Anchor 1o Casing
51. Casing: Thickness. Materia Temperature ___ SF
52 Bridgewail:
2534 Thickness. _Heigit Material
254. Nates:
2554
258.
257.
258,
258.
280. Job No, Data Shest DS~

Sh-nj_or'_L




261,
282
yy-<®

288,

B

Flye Gas Duer:

MECHANICAL DESIGN
CONSTRUCTION DATA

Refractory: Thickness
Anchor Type and Material

Marerial Hot Face Temp. Design SE

Methad of Attaching Anchor to Casing

Combustion Air Duct:
Lining: Thickness

Matarial Temperature ot

Marterisi

Anchor Typs and Matenial

Method of Attaching Anchor t© Casing

Casng: Thickness

Matsrial Temperature . _CF

Header Boxes:
Location :

Doors, Boited-Hinged

Refractory: Thickness

Matariai

Anchor Type and Material

Casing and Coor: Thickness

Material

Plenum Chamber:
Locadon

Liningz Thickness

Marsriai

Anchor Type and Matarial

Method of Attaching Anchor 10 Casing;

Casing: Thickness

Maearisi

Stacies
Location

Number

Liningz Thickness

Materiad

Extent of Lining.

Anchor Type and Materisé

Medhod of Artaching Anchor to Casing

Plate: Thickness

Mararial Carrosian Allow,

Qutsios Meral Dliameter

Dampers:
Location

Stack Lartfy fth’ghtAbO\nGm' fr

Mareriai: Blade

Shaft

Muitipie or Singie Last

Deserintion af Pravision for Qperation From

Grade

.Ncm

O SHHYHH Y B R YR BRNNYE WENAHYHR
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MECHANICAL DESIGN
CONSTRUCTION DATA

3094 Miscatianeous:

310 Platforms:

n. Type of Flocring

312 Radisnt Section, Width and Location

13

314, Convection Section, Width and Locstion

315.

316

317.J Stairs, Width and Location

318 Ladders, Location

319

320. Door:

21 Radiant, Access, Size and Location

322, Convection/Stack, Access, Size and Location

323 QObservation, Size and Location

324 Tube Removal, Size and Locationy

25 Expiosion, Size and Location

324 Instrument Connections: Number.
327. Draft

3238 Tempersture

9. Flue Gas Sample

330. Smothering Stesm

331.. Drains

3321 Paisrting and Galvanizing Requirements

333,

k<%

338, Auxiliary Equipment:

334} Burners:

377. Manufacturer and Type- Quantity
-338.] Design and Size Location and Qrientation
39 Hest Relesssmm Stu/h Per Surner 3t Dasign Excess Air and Draft:
340. Minimum Normat Maxi

341 Design Oraft Loss Across Bumery, in H90

342 Sumer Plict:

343/ Hest Release (Capacity), mBtuh Fuet

344 Type of lgnition

348 Special Requicements. (Flame Detection Devices) Ete,

348.

347. Soatbiowers

348 NuUmb®SF. . . ... coonveecceacnnn

349 TYD®. . e cvtccennne ceresianes

350 Seecing and Arrangemert

351. {Drawing Referenca) .. .........

352 Oriemeation . .......ccoo0eacees

353 BlowingMediuny, . . .. ..........

354, Blowing Medium Conditions . . .. .. "

358. Materiais of Consructionr . ... .....

358. . TypeDriver . .. ... .. .coeeennen

357. ControtSysem Type. . .. ... cuua

358.

359,

360.

381.

82

383 Job No. Data Sheet QS dheee_7_0Of _X
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8
=

88 &

488 WEHYH WY BEIIIASHAY

BREARS BHENE BENH

MECHANICAL DESIGN
CONSTRUCTION DATA

Paincers Trotiey and Raid Included

Extene of Tube Handling Facilities

Thermocnupies, Number and Location

Thermoweils, Number and _ocation

Air H“\

Outy....... cecesenaen ceeseseasan mmgtuwh

Pressure 0ro0. . ... «....a- coesereceon ceeen )

Calculsted . ... .cocvvereccaacncs. .. inbd

Alr Slde

Flue Gasr
Heating Fluid Side
Conditions

Wator Wesly Facilities

Materisls of Construction

Coid Air Bypms Description

Fanes

QUBITEILY . .. e ccecevecccncnacsesssas DAY

Rm R I N R N R

BHP...--e,--~-----------..r’!9?9 ------
TYP®. . .. .. ::iis:-ncasaans sreasrrreee.
Arrangement ............ O

Drivess
Electric Mowr
Instailed HP . . . . e it inerricrrarcancans

F.O.

410

Job No.

OmaShestQS______ Sheer 8 of _X




4.5

Data Sheets for Pumps and Drivers

12-bS-G-09:
12-DS-G-11:
12-DS-G-13:
12-DS-G-31:
12-DS-G-37:
12-DS-G-45:
12-DS-G-47:

Selexol Solvent Make-up Pump (12G-009)

Flash Gas K. 0. Pump (12G-111, 211, 311)

Cold Condensate Pump (12G-113 A, B, 213 A, B, 313 A, B)
Selexol Sump Pump (12G-031)

Gasifier Quench Water Pump (12G-037 A, B)

Condensate Pump (12G-145 A, B, 245 A, B, 345 A, B)

50 psig Condensate Pump (12G-047 A, B)

4-53



FORM NO 130 IREVISEQ SEPT 73)

JoBNG. L2222 TmMao__/2A~-0pna

CENTRIFUGAL PUMP DATA SHEET

PURCHASE ORDER NO.
APPLICABLE T0: PROPOSALS O PURCHASE C AS BULT O REQUISITION NO.
NOTE O INDICATES INFORMATION TO BE COMPLETED BY PURCHASER; INQUIRY KO
3 8Y MANUFACTURER DATE.

REVISION.

FOR__BRECAZNRIPGE PROTECT SIE__BRECKTAIRTIDGE GQOUNTX , X
UNIT___PLANT 12 SERVICE SELEXOL SOLWENT MRAKE WP PUMP
NO. PUMPS RETD__J_ NO. MOTORS REQD_ L ITEM NO PROVIDED 8Y__Y/EA/ DOR MTDBY ___VEA DOR.
NO. TURBINES REQ'D JTEM NO PROVIDED BY MTD 8Y
PUMP MFR SIZE AND TYPE STAGES SERIAL NG
OPERATING CONDITIONS, EACH PUMP PERFORMANCE
ewo_#z 0 £ SELEXOL USGPMaPTNOR_1O O  paten_ GO PROPOSAL CURVE NO
DISCH. PRESS.. PSIG & RPM__1 RO O NPSHR (WATER)
PTLENOIR_Z 8  mMAX SUCT. PRESS.. PSIG MAX. RATED_ —2. 6 € » 5O BHP RATED
SPGRaPT_LOS/  __ _ WF.PRESS.PSI__7. 6 MAX. BHP RATED IMP
VAP, PRESS. at PT, P51, #a J1Fe. HEAD. FT____[ 6. 7 MAX_ HEAD RATED IMP
VIS 3t PT. Ssa. ___C.PE- 7NPSHA. FT 24, lo MIN, CONTINUOUS GPM
CORR/ERDS. CAUSED BY HYO. HP + &6 ROTATION (VIEWED FROM CPLG END)
~ CONSTRUCTION SHOP TESTS
NOZZLES: SIZE RATING FACING LOCATION NON-WIT. PERF. OWT. PERF.
suenon NON-WAT. HYORQ Owar. Krore
- ONPSH REQ'D. OWIT. WS
DISCHARGE
CASE-MOUNT: (] CENTERUNE (JFOOT (JBRACKET (J VERT. (TYPE) OSHOP INSPECTION
" (ODISMANT. & INSP. AFTER TEST
-SPUT CJAXIAL (JRAD; TYPEVOLUTE (JSGL (J0BL ([JDIFFUSER
OOTHER
PAESS: CIMAX ALLOW. PSIG *f; ] HYDRO TEST PSIG
CONNECT: CIVENT (JORAIN' (1GAG
IMPELLER IA:. CJRATED : Omax anree MATERIALS
MOUNT: [ISETWEEN BRES [JOVERMUNG. (] WEAR RG. DIAM/CLRNG. APt CASE/TRIM QLASSO__S =/
BEAMMGS.TYPE  (JRADIAL. CITHAUST. —CARDON STEEL [ CAST TROML
wee- QRS (IR0C CIoR MST CIRMGES (IPRESSURE (3
coumme [T O mooeL i
DRIVERIALF MTT BY: Amm Ouvaver At O PURCHASER
PACKNG: CIMFRATYPE COSIZE/ N OF RINGS. BASEPUATE (O
MECH SEAL: (I MFR & MODEL APY CLASS. COOE VERTICAL PUMPS
O MFR CODE PIT OR SUMP DEPTHO)
AUXILIARY PIPING MiN: SUBMERSENCE RETD.CJ
Ocw.PPEPAN__ OcU: OSS: OTUBING: O PIPE COLUMN PIPE: L] FANGED CITHREADED
(I TUTAL CODLING WATER REQD. GPM O SIGHT L REQD UNE SHAFY: CIOPEN. (J ENCLOSED
CPACXING COOLING INJECTION REQD:  CITOTAL GPM: orss BRGS: C1BOWL___ CILINE SHAFT
OSEALRUSHAPEPUN ____ Ocs Oss Oruaiee Ompe BRG. LUBE (JWATER (JOIL CIGREASE
OFEXTERNAL SEAL FLUSH FLUID Ceme aese. ROATAR0D OcCs OSss OBk Onone
OMIXIUARY SEAL PLAN. Octs Dss OTuame O PIPE FLOAT SWATCH (T .
OAUX SEAL QUENCH AUID. PUMP THRUST, 18 CJuP Coows

TURBINE DRIVER

MOTOR DRIVER

w2 m_ | BOO_rmame_[4 ST vours/mase/crss +6Q/3/ 6T
wee (T RESSE

MR, BEARINGS___ 0 A bl

e AlEWD DES A msu SL B anoasaws__Ze @

e TELC.  TEWPRISEC___ LOCKED ROTOR AMPS.

APPROX WT. PUMP&BASE

Qws Qvss VEAT. THRUST CAP. L8. SERVICE FACTOR

moToR__ S8 ¥ rypane

APt STANDARD 610 GOVERNS UMLESS OTHERWISE NOTED.

JO6 NO.| DRAWING NO. | REV.
14222|12-D5-G-09| O
O |lols/ed | SSER  FoR pPrase z£R O [“whnovdmn +
NO.| DATE [sussr L or_L




(2 A ~21/
iZ& -2
JoSN0. 1222 TeMNs.__ 2= ) /]
CENTRIFUGAL PUMP DATA SHEET PURCHASE OROER NO.
APPUCABLE 10: PROPOSALS O PURCHASE C AS BULT O AEQUISITION NQ.
NOTE: O INOICATES INFORMATION TO 8€ COMPLETED BY PURCHASER: INQUIRY NO.
) BY MANUFACTURER OATE REVISION
R _BRELKEINRIDGE cROTECT WE_RRECKINRIDEE CQUATr < >
T PLANT 12 SEVICEELASH A S KB, AumpP
NO. PUMPS REQ'D_3___NO. MOTOAS REQD__J__ITEM NO.  PROVIDEDBY_VEADOA __ MTOBY__YEAIDOR
NO. TURBINES REC'D JTEM NO. PROVIOED 8Y MTD 3y
PUMP MSR SIZE ANO TYPE STAGES SEALAL NO
L _ N—
OPERATING CONDITIONS, EACH PUMP PERFORMANCE
Uauo___NATER U.S. GPM st PT, NOR LD RmatEd__ 12, PROPOSAL CURVE NQ.
DISCH. PRESS. PSIG A5 3 APM_36O O NPSHR (WATER)
PTLENOR D= MAX SUCT. PRESS., PSIG MAX. .. aaren_. [ 2. 2 gr__ 30 pwpmatea___to{
SP.GR st PT_0.99 5 DIFF. PRESS. PSI 4 7 MAX. BHP RATED IMP
VAP PRESS. uPT.PSIA__35"  gisf neaD. FT /2 9 MAX. HEAD RATED IMP
VIS. # PT, Ssu ——CPo:-TebNpsHAFT__1 S & MIN. CONTINUOUS GPM
CORR/ERGS. CAUSED BY Ao O- 33 ROTATION (VIEWED FROM CPLG ENO)
CONSTRUCTION SHOP TESTS
S
NOZZUES SIZE RATING FACING LOCATION (BINON-WIT. PERF. QOwr. Pes.
SUCTION ann-wn. HYORO Owr. HroRo
{oNPSH RECD. OWT. NesH
ISCHARGE CSHOP INSPECTION
CASE-MOUNT: (J CENTERLINE D FOOT (JBRACKET (J VERT.(TYPE) OOISMANT. & INSP. AFTER TEST
SPUT: CIAXIAL [JAAD: TYPEVOLUTE (JSGL (J0BL (CIDIFFUSER
(OOTHER
PRESS: CIMAX ALLOW. PSIG *F, O] KYCRO TEST reis
CONNECT: [IVENT (JDRAIN (JGAGE
IMPELLER DIA:  CIRATED QOMAX arnee: MOTERIALS
MOUNT: CIBETWEDS GRES CIOVERNUNG  ( WEAR RS CIAM/CLANE. AP CASE/ TRIM CLASSO 5/ [ S =/
SIAMMGETYPE [JRAOIAL I THARUST i
wee COaesck CJR0CS - o miST CJRUNGES COPwessuse O
comine O Qmaoa
OMVER HALF MTD 8. R{ PUNP MFR Onmm MFR O PURCHASER
PACKING: (I MFR & TYPE CISIZE/NQ. OF RINGS BASEPUATE O
MECH, SEAL:  CJ MFR & MODRL APY CLASS, CODE VERTICAL PUMPS
CIMFACanE PIT OR SUMP OEPTHO
AUXILIARY PIPING MIN. SUBMERGENCE REX'D.O
QW PIPE PLAN Ocs: Oss: OTuane OmMeE COLUMM PIPE: (] FLANGED (O THREACED
(] TOTAL COOLING WATER REXD, GPM O SIGHT FL REQD. UNE SHAFT:  JOPEN (] ENCLOSED
CPACKING COOLING INJECTION RET'D; CITOTAL GPM. ,, arsiG erss:  (1sowL CIUNE SIAFT
(YSEAL FLUSH PIPE PYAM Ots. O OTUamG Omrs — |sre Luse OwATER Con CJomeAse
8 OBXTEANAL SEAL FLUSH RUID Ocem OrsiG ROATAR0S OCs Oss Osar Owome
£ OAUXILIARY SEAL PLAN Ocs Dss OTueINg O Pire FLOAT swiTCH O
= OAUX. SEAL QUENCH RUIT: PUMP THRUST, L8 CJUP. Qooww.
3 PP —— TURBINE DRIVER
E o
£ ur_J_’/_k._ nm_z_b_Q_Q_mus_M__Z'_vmmmymus_AaQ,Lﬂa_
2 sEARINGS 3P LL  uss &G PSASE
g m_&m.&_ﬁi._&_msm..u__mu oA 2 (o
3 M _TELL  Ttememsec LOCKED ROTOR AMPS. APPAGX. WT, PUMP & BASE
§ ows Ovss VERT.THRUSTCAP. L& SERVICE FACTOR MOTOR_ca S - TURBINE

AP STANGARD 810 GOVERNS UNLESS OTHERWISE NOTED.

JOB NQO.! DRAWING NQ. | REV.

O liolmlag 1cs0iDp For _PHASsE. ZER O | pwkwrl

4 oF 1

NO.| DATE . SHEET




08N0. 14222 remne_ I 2G-[]3RLB
CENTRIFUGAL PUMP DATA SHEET PURCHASEORDERNG. | 2.Cy -Z43 A¢R
APPUCABLE TO: PROPOSALS O PURCHASE O AS BUILT O REQUISITIONNO. .. 2. Ce =213 A8
NOTE: O INDICATES INFORMATION TG BE COMPLETED BY PURCHASER: INQUIRY NO
{3 BY MANUFACTURER DATE REVISION
FIR_BRECKINRIPGE PROTELT SITE_BREEKINRIPEE COUNTY, K Y
UNT___PLANT /2. SERVICE__COL D CCMOENSATE PUMP
NO. PUMPS REX'D__ & NO. MOTORS REIB__& _ ITEMND. PROVIDED BY _VEADQR _ MIOBY_YEAPOR
NO. TURBINES RED'D JTEM NO. PROVIDED BY. MTO 8Y
rume i Llar 1oy - szeanoTre__ 4 X6 x10 T BUS stages_ | SERIAL NO.
o OPERATING CONDITIONS, EACH PUMP PERFORMANCE
uQuo. SATE US.GPMaPT NOR__23 3 RATED 2820 PROPOSAL CURVEND. 7L [4 D )- 2.
oiscH PRESS. PG 2 7. S w_112 o weswrwarem__ S8
PT,F.NOR__ 00 MAX__ SUCT. PRESS. PST MAX. mateit_S89.S EF._7(2  BHPRATED_S. &8 <
SP.GR &t PT 2. 99 DIFF. PRESS. PSI ‘ MAX. 3HP RATED IMP L S 4
VAP. PRESS. at PT, PSIA DIFF. HEAD, FT__ € 2 MAX. HEAD RATED IMP
VIS # PT, Ssu. P NPsHA FT__ s R2ges RarD S MIN. CONTINUOUS GPM
CORM/ERGL. CAUSED. BY 0. 1P e P ROTATION (vIEWED FAGM LALG ERL)
) CONSTRUCTION SHOP TESTS
NOZZLES SIZE RATING FACING LOCATION CONON-WIT. PERF. OwWIT. PERF.
pa— 6" Er s =) (CNON-WIT. HYDROD OwiT. HYoRo
peY) P ONPSH REQ'D. OWIT. NPSH
QISCHARRE 4 Zee RE nr-Nad | SHOP INSPECTION
CASE-MOUNT: (J CENTERUNE (JFOOT (JBRACKET (J VERT. (TYPE)
SUT: CANAL CIRAD: TYPEVOWTE (JSEL 08¢ JBIRUSER (ODISMANT. & INSP. AFTER TEST
) THER
PRESS  OMAX ALLOW, PSIG *P CI HYOAG TEST psg |0
commeCT: Ovoss J0mes (I6AGE
IMPELLER OtA:  (JRATED OMAL arne MATERIALS
MOUNT: [IBETWENBRCS CIOVERWUNG  [JWEAR RG. DIAM/CLANG. APY CASE/ TRIM -G/ S5-G
SEAMNESTYPE (IRADIAL. CITHaST, :
wek OJrmson CIRooe ok Msr ﬂn Ormessune O
CouRiNe g a{™
war ero g, Sfrume v QoRven v O PURCHASER
PACONE: O MFRETYPE - . - CTSTZR/WE OF ANES BASEPLATE: (J
vaoe ss: Ommancon. L LEBAE SA] amasss VERTICAL PUMPS
M CooE_— PIT OR SUMP DEPTHO
AUXILIARY PIPING MIN. SUBMERGENCE REQ'D.CJ
OCW PR O 058, Omane Onre COLUMN PIPE (] FLANGED (3 THREAQED
(I TOTAL COUUNG WATER REXD, GPM. O SIGHT F1. RETD UINE SHAFT: CIOPEN (] ENCLOSED .
OPACIING CORING INECTION REXD: CITOTAL GPM arsis_— BRES: JBOWL____ CJUNESHAFT
TRSEAL FLUSI PYPE PLAN: @cs Oss Ommms Mrwe_SCHbAQ BRS. LUBE CIWATER (Jon. CIGREASE
8 OBXTEMNAL SEAL RUSH ALK cem arsic RoaTaRE0 Ocs Oss Osrz OnNowE
= OMNUARYSEMPAR_______ OCS DSs OTusing: O e FLOAT SwiTCH O
“ O AR SEAL QUENCH FLUTD. PUMP THRUST. L8 CJUP Ooown____
[~ 3
g TR TURBINE DRIVER
E W 1S i80S  mwe VOLTS/PMASE/CYELES_A6-2 D
g wm BEARINGS LUBE
g e INSUL FULL LOAD AMPS.
: o TEFC  rowmsec 82 (ooxe rotonawes. APPROX. W, PuMP & aASE_L 02O
2 Ows Qvss VERT. THRUST CAP, LB SERVICEFACTOR__ £, & igTOR TURBINE
APt STANOARD 810 GOVERNS UMLESS OTHERWISE N ’ 4 o> PSS
JOB NO.| DRAWING NO. | REV.
- 14222 tzsna'*évaui o
0 "ylgTeswen wirnass ZERO | s
NO.| DATE SHEET. L__of_ 1|




Jesne (9222 proame_/2-G-03]
CENTRIFUGAL PUMP DATA SHEET PURCHASE ORDER NO.
APPUCASLE T0: PROPOSALS O PURCHASED ASBULT O REQUISITION NQ.
NOTE: O INDICATES [XFORMATION TO 8E COMPLETED BY PURCHASER: INGUIAY MO
[ BY MANUFACTURER DATE REVISION:
R BRECKINR D GZ STE__ERECKINRIDGE KY,
unr__LANT 1= SERVICE_SELEXO _SumP Pump
N0 PuMPS EGD__ L NO. MOTORS REGD__L__itemno L2 -G -03 1  provioen By MTO 8Y.
NO. TURSINES REQ'D ITEM NO. PROVICED §Y. MTO BY
e win_Croveg s sztanoree_Ll2 343 . . staess SERIAL NO.
QOPERATING CONDITIONS, EACH PUMP PERFORMANCE
UQUID_SELEXCL. S GPMaPT.NOR__ZOOD __ RATED PROPUSAL GUAVE NO.

DISCH. PRESS. PSIG___ 2 2. Lo R [ R0 NPSHR (WATER
rrenon 30 max SUCT. PRESS. PSIGMAX O RATED i __S 2 st LS
SPGAMPT__[ 007 OIFF PRESS. PS1___ R T+ @ MAX 8HP RATED IMP
VAP. PRESS. &t PY, PSIA DIFF. HEAD. FT Lo0Q MAX. HEAD RATED IMP
VIS, 4 PT. Sse. — P o NesAFT__AS f&a? =) MiN. CONTINUOUS GPM
CORR/EROS. CAUSED BY WYO. WP 3.2 IROTATION (VIEWED FROM CPLG ENO)

CONSTRUCTION SHOP TESTS
NOZTLES SzE RATING FACING LOCATION (ANON-WT. PERF. Owr. rer.
sucTIon o ~ /Qwswn HYORO CwiT. om0
st Sl
CASE-MOUNT: (XCENTERUNE Ciroor CloRACKET JVeRT. TvPel S im Z g:':’m:‘ o INSP. AFTER TEST
sur WAOAM Jral TyeevowTE (OS6( (08U CIOIFFUSER OUTHER
PRESS: ‘CIMAX ALLOW. PSIB. %, (0 HYORG TEST Psi8
CONNECT. CIVENT (J0RAI (JGAGE re——
IMPELLEROWA:  CIRATED Omax anre MATERIALS
MOUNT: TJ BETWEEN 6AGS ERNUNG (] WEAR RG. CLAM./CLANC. AP\ CASE/ TRIM CLASSO),
SEARNGS.TYPE (JRAOIAL QTHAYST. :
wie OwnGow CRooo Clonmst DRuwer Cmessure O il 53
courUNE CIwFR = T mooe
DAVER HALF MTD V., Omlqun QoAven wis O PURCHASER
PN CMARRTPE . . CSIZE/NO. OF RINGS BASEPUATE O
MEDA SEAL O MAR & MOOE. AP} CLASS. COOE VERTICAL PUMPS
O MFRCI0E PIT OA SUMP OEPTHO 2l
AUXILIARY PIPING MIN. SUBMERGENCE REQ'D.O
Ccowrreran_______Oct Oss: Otusing: Orire COLUMN PIPE (] FLANGED CITHAADED
CITOTALCOOUNG WATERRETTZLGPM________ O SIGHT FL AEQOL UNE SHAFT: J0PEN O ENCLOSED
OPACKING COTUNG INJECTIONAEXT: (I TOTAL GPW. ' grus srex  Osaw QUNE SKAFT
Cstanusumreruan_____ Ocs Oss Orueing Orre BAG LUSE CIWATER CJOn CJOMEASS
8 ODTERNAL SEAL RUSHAUID. Ceme Qrss :g:::‘:’;.gu Oz Omez Owane
E © OMms:“:aun::mmu Ocs Qsz OTusMe Onve PUMP THRUST. L8 JUP. Qoowe
g TURBINE OARIVER
5 - — MOTOR DRIVER i
€ 4wl MM _LSlCTD FRAME_____ VOLTS/PMASE/CYCLES 2 jed
3 MFR. aumm LUBE
g T FULL LOAD AMPS
3 mIZEmec__mxmmum APPROX. WY, PUMP & BASE
§ Ows Ovss  vernmstar.s SERVICE FACTOR. MOTOR TURBINE
APt STANOARD 810 GOVERNS UNLESS GTHEAWISE NOTED
JOB NO.| DRAWING NoO. | Rev.
2-D5-G- .
T e e o Too Teed | adbo 14222 12-ps-G6-031| &
NO.| OATE SHEET ! OF U




FORM NO 130 {REVISED SEPT 72)

BN /4222 tevNne_1ZE - g
CENTRIFUGAL PUMP DATA SHEET PURCHASE OROER NO
APPUCABLE TO: PROPOSALS O PURCHASE O AS BUILT O REQUISITION NO
NOTE: O INDICATES INFORMATION TO BE COMPLETED BY PURCHASER: INQUIRY N0
(3 BY MARUFACTURER DATE REVISION
FIR_BRECKINRIPGE PROYECT =~~~ S BRECKIMNRIDGE Cousr>  m>2
UNT__PLAMT 12 SERVICE_GASIELER GUENCH WATER Pucf
NO. PUMPS REI'0__Za_ 3. MOTORS REDT__ 2~ _(TEM NO PROVIDED BY_VEAIQZR.  NTOBY__VEAILOR .
NO: TURBINES REG'D ITEM NG, PROVIDED 8Y. MTO BY
PUMP MFR Iz AND TYPE_S 10 X 1S R DS LI stages__ | SERIAL NOL
OPERATING CONDITIONS, EACH PUMP PERFOAMANCE

UQUID HOT SOUR con/ DENSATE 1'S. GPM t PT.NOR_2.076 __ ATED__Z.500 PROPOSAL CURVENG. 24 372

DISCH. PRESS., PSIG 740 M_3S5 70 wesawater)_la
PT.ENOR3Z5 _ max SUCT. PRESS. PSIG MAX. pATED_ 558 w_Zl@ st 287
SPGRaPT___ 29 NIFF, PRESS. PSI__2C 2 MAX. BHP RATED IMP-
VAP, PRESS. 1 PT.PSIA 5 29~ OIFF HEAD.FT__S/ & i MAX. HEAD RATED IMP
VIS. a1 PT, Ssu cP NPSHA, FT 1S MIN. CONTINUOUS GPM.
CORA/ERQS. CAUSED BY HYD, HP =23, [ROTATION {VIEWED FROM CPLG END)

CONSTRUCTION SHOP TESTS
NOZZLES SIZE RATING FACING LOCATION (ONON-WIT. PERF. Owr. PeRE:
SucTIoN IO NON-VAT. HYORD: Ownr. Hyona:
S ONPSH REX'D. QvaT. s
|(K{SHOP INSPECTION

CASE-MOUNT: [JCENTERUN® (JFOOT (JBRACKET (3 VEAT. (TYPE)
SPUT: JAXIAL [(JRAD; TYPEVOLUTE (JS& (J0BL [JDIFFUSER
PRESS:  (JMAX. ALLOWE PSIS ‘F OHYORGTEST_________ _PSIE

OOISMANT. & INSP. AFTER TEST
OUTHER

<o COvewr OJ0mans (JGAGE.

IMPELLER 0IA: (JRATED amax gnre MATERIALS

MOUNT: (IEETWEENBRGS [JOVERNUNG (] WEAR RG. DIAM./CLANC. APYCASE/ TR CLASSQ._2/6 35S /34435
BEAMMGS.TYPE  [JRADMAL_ QTHRUST,

wae Omwgon CJACOE (IO MST JRNGER [IPRESSURE OO
copuse v 1 mocRy

onmvennatr mro sy XMruse e Oorven M O PURCHASER'
PACGNG C1MAI & TYPE ‘ CISIZE/NQ. OF KINGS. BASEPWATE (1
MECH SEAL: (3 MFR S MGOR. AR QASS VERTICAL PUMPS

O mrmcone MT OR SUMP OEPTHO
. AUXILIARY PIPING MR SUBMERGEMCERESDLCT oo

Sew. reptam_sd  Ocw Fss: (Tuene: OFiPE Cowmmpe O RANGED CITHREASER

{3 TOTAL COOLING WATER REIT, GPW-___ O SIGHT FI. RETT. LINE SHAFT:: (JOPEN (O BNCLOSEDR
CPACIING COOUNG INUECTION REXTR  (JTOTAL GPML arse BR6S CIBOW___ CJUNESHAR ______
JXISEAL RLUSH PIPE Ces Xss Xrueiwe OpPe BAG LUBE CIWATER (JOIL (JGREASE
OEXTERNAL SEAL FLUSH RUID. O6rm_. gesis Roarares Ocs QOss OBRz Onoms
OAMXLARY SEMPAR_____ Ots Oss OTusisa OPre FLOAT SWATCH (T

QO AWDL SEAL CUENCHRUID__ . PUMP THRUST. LB CJUP. O 00w

TURBINE DRIVER

MQTOR ORIVER

W SO0 mm Jo00 mame_____ vours/maseomsd0n- 3640

NFR. BEARINGS__ LUB&
TYPe InSTL FULL LOAD AMPS__
one_FETe=WPICrime ase C_______(OCKED ROTOR AMPS APPROX WY, PUMPRBASE
OWHS OVSS.  VERT THRUSTCAP. LA SERVICE FACTOR MOTOR ~ TURBINE.
APY STANGARD 810 GOVERNS UNLESS OTHERWASE NOTED.
JOB NO.| DRAWING NO. | REW.
. — ) VLT | 12-D§-G=37| O
Q. SSRGS FoR PHASE z£RQ M) [ww
NO.| DATE SHEET v ofF_1




g6- 115 A8
12G-
sosna 14222 neume -245 A ¢
CENTRIFUGAL PUMP DATA SHEET PURCHASE OROER NO.
APPUCABLE T0: PROPOSALS O PURCHASE O AS 8ULT O REGUISITION NQ.
NOTE: O INICATES INFORMATICN TO BE COMPLETED BY PURCHASER: INQUIAY MO,
] 5Y MANUFACTURER DATE REVISION
Rn_BRECW I RIDEE  CROJELT SITE z 2= Z
wr__FPLANT /2 SevitE___COMIEA SRTE U212
N Pumps oG Na motonsRedD__© itemno._____ Pravioen sy MTO 8Y
NO. TURBINES RET'D ITEM NG, PROVIDED BY MTO 8Y
IS CPRTIR-D | SEANG TYPE 2 00D - 2 STAGES SERIAL MO,
OPERATING CONDITIONS, EACH PUMP PERFORMANCE
uao _MAATE R, 1S, GPM st PT, NOR. MTED___ T QD PROPOSAL CURVE NO.
CONDENSATE  piscn press.psi6__F4. 7 RPN XPSHR (WATER)
PLENOR_LZD _max SUCT. PRESS., PSIG MAX. M1, Z £FF. BHP mm_E
SP.GR m PY | DIFF. PRESS.. PSI 24 MAX. BHP RATED IMP [, Co
VAP PRESS. st PY.PSIA__!. 7 [OIFF HEAD. FT 208 MAX. HEAQ RATED IMP
VIS # PT. S1a eGP 2«53 NPSHAFT 2. MIN. CONTINUGUS GPM
CORR/EROS. CAUSED BY WO kP S |ROTATION (VIEWED FROM CPLG ENG)
CONSTRUGTION B SHOP TESTS
NOZ2LES SIZE RATING FALING LOCATION KONON-WAT. PERS. Owar. rew.
SUCTION ) R= KONON-WAT. HYDRG OwaT. KroRe
E:L ~2-2 c OnpsH REQT. owr. W
OISCHARGE 1 203 R

CASE-MOUNT: ZICEMTERUNE D FOOT (JBRACKET (3 VEAT. (TYPE)

SPUT: /O ATAL “RIMAD: TYPEVOLUTE OSGL JOR QUIFRUSER

(OSHOP INSPECTION
(OOISMANT. & INSP. AFTER TEST

COUTHER
PRESS:  (OMAX ALLOW pSIG % CONvoRQTEST %G
CONNECT: CIVENT CJORMN [IGAGE . ’
IMPERLLEN OA:  CImaTED_-_ 7. owx_7 78 anre MATERIALS
MOUNT: (JBETWEEM BAGS (JOVERNUNG (] WEAR RG. CIAM./CLANG. AP CASE/ TRIM CLASSO.
SEANNGSTYPE  (JRAGIAL Gmust C.S. [ casr TRACA
wse OmNeox COARCOT CaMST CJFUNGES ([JPRESSURE O
courung: Cwsn Cmooe
CMVER HALF MTD BY:, O Pume we O ORIVER MR O PURCHASER
PACKING (T MARA TYPE CORZE/N OF MNEX. BASEPATE O
MECH SEAL: (3 MAR & MOOEL_ APt CLASS COOE VERTICAL PUMPS
Omrncone AT OA SUMP OEPTHO
AUXILIARY PIPING Ml SUBMERGENCE REX'D.C.

Ocwrreran________ Oct Oss: Qruame Omre

I TOTAL COOUNG WATER AEQT), GPM. Q SISNT FL REQD.

QOPACKING COAMNG IUFETION REXT: (] TOTAL GPA Qrue_

Cstamrusweresruan_ . Ocs Oss Orummg Qrre

CoLumMn PIPE: [ RANGED [ TNEEACED
UNE SKAFT:  [JOPEM (JENCLOSED

8RE83.

BnG. LUSE COWATER 00 CIOREASE
Aoaranee Ocs Oss Oz Owone

Osowi______ CUNE SHAFT

8 ODBITEMAL SEAL AUSH ALUID Ocme. arse ROAT SWITEN O

QOMIUARY SEAL PLAN cs Dss Orumme O rre
§ O AUX SEAL QUENCH ALUID © ° o © PUMP THRUST. 18 CJUP Coowe____
g T ar—— TURBINE DRIVER
s
< o Zo e 2S00 fRaMe_ VOLTS/PHASE/CTRAES 50 /3/ 6 O
2w BEARINGS. LUBE.
g e INSUL FULL LOAD AMPS
3 O L EFC — TEMPRSEC______ LOCKED AOTOR AMPS APPROX WT.PUMPA BASE
§ Ows Ovss VENT. THRUSTCAP. LB _ SERWICE FACTOR MOTOR TURSINE

APY STANOARD 813 GOVERNS UNLESS OTHERWISE NOTEDL

JOB NO.| DRAWING NO. [ REV.
= i 14222 |12-05-G-c45) @
fo) I'Z:Lxg” TSSUR ODFOR  Prpss ) g P |poe
no. | DATE SHEET 1 ofF 1




J0BN0._LE222 TeMN__12& ~CFTARAR 8
APPUCABLE T0: PROPOSALS O PURCHASE O ASBUILTO REQUISITION NO.
NOTE: O INDICATES INFORMATION TO BE COMPLETED BY PURCHASER: INOUIRY NO. }
7 8Y MANUFACTURER DATE REVISION
FOR.__RSHL AN O SITE___BRECAKINRIGE , o
uNIT PLANMT [2 SERVICE__ QPSS comB. 2Aumer ==
NO. PUMPS REQO__Z._ NO. MOTORS REOD__2__ITEM NO. PROVIDEDBY____VEAN DO R __ MTD BY
NO. TURBINES RET'D ITEM NO. PROVIED BY MTD 8Y
PUMP MFR SIZE AND TYPE STAGES SERIAL NO.
OPERATING CONDITIONS. EACH PUMP PERFORMANCE
uauin____coOMNO. US.GPMatPT. NOR___2 ! 3 RATED PROPOSAL CURVE NQ.
DISCH. PRESS. PSIG Ll RPM NPSHR (WATER)
PT.ENOR_25 I MAX SUCT. PRESS.. PSIG MAX. <} 7 RATED eF___S50 _aWwpRated | 7
sPGRatPT_02.91 OIFF. PRESS.. PSI & 7 MAX. BHP RATED IMP
VAP, PRESS. at PT,PSIA__ SO DIFF. HEAD, FT {7 O MAX. HEAD RATED IMP
VIS. 21 PT. Ssu P2 Z NPSHA, FT g : MIN. CONTINUDUS GPM
CORR/EROS. CAUSED 8Y WYO.HP__ & . 32 ROTATION (VIEWED FROM CPLG END). .
CONSTRUCTION SHOP TESTS
NOZZLES SIZE RATING FACING LOCATION (ONON-WIT. PERF. QOwIT. PESF.
SUCTION [ONON-WIT. HYDRO OWAT. HYoRO
DISCHARGE ONPSH RETTD. . OwIT. NPSH
(OSHOP INSPECTION

O FO0T (JBRACKET (3 VERT. (TYPE)
QSs6L O0BL CJDIFFUSER

CASE-MOUNT: (J CENTERUNE
-SPUT: (JAXIAL (JRAD: TYPE VOLUTE

(ODISMANT. & INSP. AFTER TEST

PRESS: CIMAX ALLOW. PSIG ‘k CIWOROTEST____ pgig  [O0ER
COMMECT: CIVENT (JORAIN CJGASE
IMPELLER DIA: CIRATED Omax arve MATERIALS
MOUNT: CIBETWEEN BAGS CIOVERWUNG  C1WEAR R6. DIAM/CLANG. APY CASE/ TRIM CLASSO),
BEARINGS-TYPE: [SRAGIAL CImweust c.8. /[ eAs ons
WBE CIRNGOE CRCOD CouMST CAINGES (IPRESSURE O
couPUNG  CIMFR O maoe
ORIVER HALF MTOBY: O PuMe MY O ORIVER MFR O PURCHASER —
PACKING: [ MFR & TYPE CISIZE/N. OF RINGS. AASEPUATE O
MECH SEAL: (T MFR & MODEL AP CLASS. COE VERTICAL PUMPS
CIMAACagE PIT OR SUMP DEPTHO
AUXILIARY PIPING MIM SUBMERGENCERETD.CT
OTW. APE PLAN. ow: Oss: Oruams: OPipe COLUMN PIPE. [ FLANGED - CITHREAGED
1 TOTAL COOLING WATER RETD, GPM : O SIGHT F.. REXD LINE SHAFT: JOPEM T ENCLOSED
CPACKING COSLING IMJECTION REXT:  CITOTAL GPM_ arse. 8RS CIBOWL___ CIUNE SKAFT o,
OseatAuswprepan___ Ocs. Oss OTueing OPPe BAG. LUBE CIWATER IOt CIGREASE
S OBXTERWAL SEAL FLUSH ALUID CloPm__ Oesis ROAT&ROS. OCS OsS. OBRZ ONGNE
£ OAUXILIARY SEAL PLAN. Octs Oss OTueing OmPe FLOAT SWITCH O
3 QO AUR SEAL QUENCH FLUIE PUMP THRUST, L8 CJUP Cooww
2 : - . TURBINE DRIVER
3 MOTOR DRIVER
£ w1z e (300  mume __ voury/mustous_2&0/3/60
g wm BEARINGS LUBE
g TR INSUL AILL LOAD AMPS
Z B TEMP MSE. C. LOCKED ROTOR AMPS. APPROX. WT, PUMP & BASE
2 Ows Ovss VERT.THRUSTCAP. 1B SERVICE FACTOR MOTOR. TURBINE
_ APY STANDARD 610 GOVERNS UNLESS OTHERWASE NOTEL
JOB NO.| DRAWING NO. | REV.
5 14222|1879%-6-47 0
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4.6 Data Sheets for Compressors and Drivers

12-DS-K-02:

12-DS-K-09:
12-DS-K-11:
12-DS-K-12:
~]2-DS-K-14:

Recycle Shift Gas Blower (12K-102 A, B, 202 A, B,
302 A, B)

CO, Stripper Air Compressor (12K-009, 109, 209, 309)
First Stqge Fuel Gas Turboexpander (12K-111)
Second Stage Fuel Gas Turboexpander (12K-112)

Hydrogen Compressor (12K-114, 214, 314, 414, 514)

4-63
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Form 197
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wreLicrpnt T @ ProscsaL T ruacuast () assunT  Oave REVIION

~— ————

"sheet 1 of §

ron THe BREcCK N RIOGE FPROJIECT oot I 2 A-192 A B, 202MK,5
sre E&ECK_{__E_P_GM IDGE LKy SERIAL NO, 303 ‘A)'B
sEmviICE ECqCLE SWET GAS Brawer 0. REQUIRED J4
Manuracrunen TORBRONETICS 1€ woorL _SC—1O oneven _ MOTO R,
noTE ' IO ATES INFORMATION TO BE CONPLETED BY PURACHASEN: ' BY MANUFACTUPER
OPERATING CONDITIONS
QTHER COMIITIONS
(ALL DATA OM PER UMIT BASIS)
MNORMA L RATEDQ - A L] [ o
12K 102 (o ywins)
@ CAsS “ANDLED (ALSO SEE PaGE _la_) o GAS
@ HMSCrO/53Ru (14.7 #31a 4 °F DAY 48 MM
@ zicnT rLOW, FTMIN IWET) (DaY) JL2/
INLET CONDITIONS:
@ rressure (maian »35.5
@ TzweeraTune C7) 3G
@ “CLATIVE HUMIOITY (3) AT
@ “OLEZCULAR sEIGHT (M) 18.43
Wc~cuxorix,a .35
@R COonPRESSIBILITY IZ,)OR (2 ,,¢) L.Q
B LT voLuME, (CFwwET) | 490
OISCAARCE COMDITIONS:
P RESSURE (2314 .
BT mwreeaTune FY 5582
Wcrcvixomix, g l-?)S
@R comrasssimLITY (2, O (2 ,,5) 1.O
RATIO . Lo
& »® mequimeD (aLL LOSSES INCL) 379 |
Mo mew ] Qo
GRESTIMATED SURCE, ICFM (AT SPEED ABOVE)
-'OLTTRO'|C HEAD (FTY
@ roLryTrosic eFrICIENCY 1)
QO cuarRanTEE POINT
B rerrcnuance cunve No.
PROCESS CONTROL:
METHOD: () 8YPASS FROM To
@ AnTesunce syrass: (O) MANUAL @ -AUTO
O SUCTION THACTTLING # RO To
C s»eED vaniaTION FROM To
O otnen
sicnaL: () sounce .
O rrre
QO mancGE: Fom PUEUNATIC COWTROL nPu e _ m~iC & LR Py
aTwER )
SERVICE: @ conmsrs O wWTERMTTENT O STaMo SY
REMARKS: _
AN
AN .
2 Was(fel 1sswep For _ PHASE © % o~ Hy W
ne. oATL aCYisons .v enn® | PEMEN | gucn | [uod arre
scact ) | onawn et )
omain josne. |4 222
' DRAWING Ne. reEY.
CENTRIFUGAL COMPRESSOR DATA SHEET
J2 - DS-K-22 o
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ReC

CENTRIFUGAL COMPRESSOR DATA SHEET

@ ziecTmeay aneacuass L

O winTERIZATION REQD. ) TROPICALIZATION REQO.
SITE QATa:

O ecevation AQ_O_rT. BAROMETER __LQ,J” PSIa

D RANGE OF AMBIENT TEWPS.,

oRrY auLs wET gULS

SITE RATED *F

poa MAL °F

MAXIMUM *F

O
Yot
=
(=

e .
en, 12 owv. 2

GAS AMALYSIS OTHER COMOITIONS
Dwor O nOAuAL| RaTED]| A . < o Rewanxs
. ", )
AR 28.966
OXYCEN 32.000
NITROGEN ascel O,
#ATER VAROR 18.016 | 3 O
CARQON MONOXIOE 28010} 3,
CARBQON DIOXIOE 4460 {730
MYOROGEM SULFIOE ja07 | 0.3
“YORQGEN 2016 | 3R O
WETHANE 16,242
ETHYLENE 28.082
ETHANE 30.068
PROP YLENE 42,078
PROS ANE 44,094
1+ BUTANE §8.120 -
ne BUTANE $8,12¢
1 e PENTANE 72,146
ne PENTANE T7i.146
HEXOME BL_LS i .
TOTAL 100
AVG, MOL. WT. 18.43
LOCATION: MOISE SPECIFICATIONS:
O woccn O rneareo D uncER RooF O APPLICABLE TO MaCHINE:
& outooor & urnnearen C panTiIAL sI0ES SEE SPECIFICATION
C caace Q) wezzZANINE (O APPLICABLE TO MEIGHBCANOQD

SEE SPECIFICATION

AccousTic mousing: (O ves O no

APPLICABLE SPECIFICATIONS:
AP1 617 CENTRIFUGAL COMPR, FOR GEN. REFINERY SZRVICES

MiNIMUM ST el O

UNUSUAL CONOITIONS: () ousT G rumes PAINTING:

QO otHER @ ranUFACTURER"S STO. SuBlewr To ReViewS
O ormens
SHIPMENT: R
PPoonesTic O exronrt ) ExPOAT 30XING AEQD.
GPOuUTDOOR STORAGE OVERD MONTNS

REMARKS:

l.,/l -DS-K 062

Data Sheet

ey, L2
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Form

R&C

CENTRIFUGAL COMPRESSOR DATA SHEET

CONSTRUCTION FEATURES

b SPEEDS: TYPE (OPEN. ENCLOSED. ETC.)
MAX, CONT Mnm TRIP RPM TYPE FABRICATION
MAX. TIP SPEEDS: FPS @ RATED SPEED MATERIAL
FPS @ MAX. CONT SPEED MAX. YIELD STRENGTH (PSI)
3 LATERAL CRITICAL SPEEDS: BRINNEL MARDNESS. MAX, MIN.
FIRST CRITMCAL RPM SMALLEST TIP INTERNAL WIOTH (iN.}
DAMPED UNDAMPED MAX. MACH NO. @ IMPELLER EYE
MOOE SHAPS MAX. MPELLER HEAD @ RATED SPEED (FT.)
SECOND CRITICAL APM '
OAMPED UNGCAMPED .M:
MODE SHAPE MATERWL
P N. i IN.
THIRD CRITICAL APM OW. @ IMPELLERS {IN.) O @ COUPLING (IN.)
SMAFT : TAPE ICAL
DAMPED UNDAMPED so: O RED Q cumon
& SrapE MAX. YIELD STRENGTH (PSI)
FOURTH CRITICAL RPWM
PIBALANCE PISTON:
DAMPED UNDAMPED —_—
. MATERIAL AREA {IN)
MODE SHAPE
FIXATION METHOO
LATERAL CRITICAL SPEED — BASIS,
" DAMPED UNBALANCE RESPONSE ANALYSIS
—- 8MAFT SLEEVYES
Z SHOP TEST patlaliLLL1AA L L .
- @ AT INTERSTG. CLOSE CLEAR. PTS, ‘B MATL
T OTHER TYPE ANALYSIS
. AT SHAFT SEALS MATL
W TORSIONAL CRITICAL SPEEDS: 4 L4
FIAST CRITICAL RPu
SECOND CRINCAL APM
THIRO CRITICAL AP SLABYRINTHS:
AN Y] —_—
FOURTH CRIMICAL Al NTERSTAGE
4 VIBRATION: TYPE MATERIAL
ALLOWABLE TEST LEVEL MILS
\PEAK TO PEAK) BALANCE PISTON
TYPE MATERIAL
@ ROTATION, IEWED FROM DRIVEN ENO:
SHAFT SEALS: .
B CASING: Se o 8 rvee _COMRBINED LUBE &‘SEAL
MOCEL =
~ T~ SEAL SYSTEM TYPE
SETTUNG OUT PRESSURE -
MA FERIAL FA‘@ ATEEL >
§ PNER OIL LEAKAGE GUAR. (GAL/DAY/SEAL)
THICKXNESS {IN) CORR ALLOW (IN.)
@ TYPE BUFFER GAS
MAX. WORK PRESS PSIG MAX OESIGN PRESS PSIG
& BUFFER GAS FLOW (PER SEALI.
TEST PRESS (PSIGI  HELIUM HYORO
. NORMAL aIMIN D PSI L
MAX OPSR TEMP ____ F  MIN. OPER TEMP F
MAX, IMIN @ PSI_P
MAX NO OF IMPELLERS FOR CASING
P BUFFER GAS REQUIRED FOR:
MAX ZASING CAPACITY (ICFM)
T START.UP
RAOIOGRAPM QUALITY C: YES 2 NO -
T AIR RUN-IN
CASING SPUT SEALING -
— OTHER
@ BUFFER GAS CONTROL
O OAPHRAGMS: SYSTEM SUPRLIED BY
MATERIAL
BIMPELLERS: - PBEARING HOUSING CONSTRUCTION:
nNO L. OWUMETERS .= TYPE (SEPARATE. INTEGRAL) sPuT
NO VANES EA WMPELLER | A TERAL
REMARKS:
Data Sheec ne.[Z-DS-KO, rey. _ O supgr 3 of __6




SPECIAL-PURPOSE STEAM TURBINE DATA SHEET (Cont’d)

CONSTRUCTION FEATURES. CONTQ
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&C

& RADIAL BEARINGS:

P ALLOWABLE PIPING FORCES ANO MOMENTS:

Tvee SPAN (IN) INLET | QISCHARGE
AREA 1N 1 LOAQING (PSH  ACT ALLOW, FORCE . uouT | FORCE II uowr | FoRCe | mowT
CENTER PIVOT AXIAL i | {
OFFSET PIVOT VERTICAL ! i
~ HORZ. 90° i |
PaAQD MATZRIAL
IvPE BABEIET FORCE :roog :o&cs I :Toog ! Fo&cs ;oo:;
£AB8ITT T=ICKXNESS AXIAL } i 1
@ THRUST 8EARING veRTieaL i 'l '!
U : H |
LOCATION Tvee HORLZ. 5O i |
(V13- AREA (IN T,
LOADING (2SI ACTUAL ALLOWABLE INSTRUMENTATION
GAS LOADING (L8: CPLG SLIP LOAD LB PANEL suPPLIED BY _ (DWW NER
CP.C COEFF FRICT CPLG GEAR PITCH QIA (IN© . CQ‘TDOI'R ALARM SDHOKQJVTI'\;
BAL PISTON COMPENSATING LOAD L8 HIGH GAS DISCHARGE TEMPER-
CENTER onOT ATURE (EACH SECTION! L 4 ® o
o3 oo REFERENCE GAS PRESSURE Ld [ J O
BALANCE DRUM DIFFEREN- L ® @)
~ TIAL PRESSURE
PAD WATERIAL sgggse&%,xs DIFFERENTIAL > L o
TYOE BAgBITT IMBEDDED TEMPERATURE
BABBITT THICKNESS s%h:\sDOIiSL 8EARINGS 2 L J @]
. TYPE
NO. PER BRG
P MAIN CONNEGTIONS: LOCATIO
- THRUST BEARINGS ® L 4 o}
sze | anS | Faome | posmon | SanGE TP
LOCATIO
INLET PHASE ANGLE TRANSDUCER
ISCHARGE NUMBER________ LOCATION
- VIBRAATION OETECTORS:
@ Tree T woBEL
® MFR .
@ NO ATEACH SHAFT BEARING 2  totauno S
@ OTHER CONNECTIONS: QO OSCILLATOR-OETECTORS SUPPLIED 8Y A~ PR MEL
SERWVICE. NO SIZE TYPE O ™FR O w~oosl
CUBE-OR i ET @ MONITOR SUPRLIED BY QTIERS
LUBE-QIL DT ET C LOCATION ENCLCSURE
SEAL-OIL INLET C MFR - T MOOEL
SEAL-OIL QUTLE? O SCALERANGE . O MARM T SET@ e MILS
CASING DRAINS QO sHuTOOWN T SET@ —— MiLs O TIME OELAY . SEC
STAGE DRAINS AXIAL POSIMON DETECTOR:
VENTS Q TYPE T MOOEL
COOLING WATER @ MFR O no RecuRen L
PRESSURE O CSCILLATOR-OEMOOULATGR SUPPLIED BY _C—C_M_P&_ﬁﬂﬁ'&,_
TEMPERAATURE O wFR. = MODEL
PURGE “0a O moniTon suprugD 8y T HER S
8RG ~CUSING O LocaTioN ENCLOSURE
BETWEEN BAG & SEAL Q wFm T wmooeL
BETWEEN SEAL 4 GAS QO SCALERAMGE — O AAFM SET@ WIS

SOLVENT INJECTION

Q SwTOOWN T SET@ ——waS O TME DELAY SEC.

DATA SHEET N0 [2-DS-K—22

pey. O

SHEET __% oF__6




CENTRIFUGAL COMPRESSOR DATA SHEET (Cont'd)

CONSTRUCTION FEATURES, CONTO

(5/80) SHEET 5 OF 6

Form 187

A&C

COUPUINGS:

O MAKE

{2 MODEL

@ LUBRICATION

@ MOUNT CPLG HALVES

£ SPACER REQO0

O UMITED END FLOAT RECD

Q [IDUNG ACAPTOR AESD

T CPLG. RATING (HP'100 APM)
B XEYED (1) OR (2): OR HYUR. FiT

BASEPLATE & SOLEPLATES:

ORIVER-COMP OR SOLEPLA A. COMPRESSOR GEAR ORIVER
DRIVER-GEAR GEAR-COMP TESFOR. @ © hd
Mee,. Sro. BASEPLATE.

@ COMMON (UNDER COMP , GEAR 4 ORIVER)

Q UNDER COMP ONLY (O OTHER
L SwFens O DECKED WiTH NCA-SKID DECX PLATE O OPEN CONSTR.
O oA RiM O WITH OPEN DRAIN

@ HORIZ ADJUSTING SCREWS FOR EQUIPMENT

Q SUITABLE FOR POINT SUPPORT

5 SUITABLE FOR PEAIMETER SUPPORT

@ STAINLESS SHIMS THICKNESS

8l GROUTING TYPE

SHOP INSPECTION AND TESTS:

SHOP INSFECTION

HYDRQSTANC

HELIUM LEAK

MECHANICAL AUN Lo Hov RS
MECH AUN SPARE ROTOR

FIT IN SPARE ROTOR
PERAFORAMANCE TEST {AIR)
COMP WITH DRIVER

COMP LESS DRIVER

USE SHOP LUBE & SEAL SYS

USE )08 LUBE & SEAL SYS

USE SHOP VIBRATION PROBES. ETC

USE )08 vi8 4 AXIAL ISP PRCBES.
OSCILATOR-0ETECTORS 4 MOMITOR

PRESSURE COMP TO FULL OPER PRESS

OISASSEMBLE-REASSEMBLE COMP
AFTER TEST

CHECK BRGS A SEALS AFTER TEST
NQISE LEVEL TEST
AESIDUAL ELECTRICAL MECH. RUNOUT

B WEIGHTS (L8):

REGD WITNESS OBSERVED ComeR. GEAR ORIVER aAsE
° 3 o ROTORS. COMPA, ORIVER GEAR
° ° c COMPR. UPPER CASE
o o o LO. CONSOLE e S.0.CONSOLE
0 P o MAX. FOR MAINTENANCE (IDENTIFY
- s c TOTAL SHIPPING WEIGHT
(®] o O
o - @ c 9 SPACE REQUIREMENTS (FT & IN.):

Ie) 9 o COMPLETE UNIT L w
o o o LO CONSOLE L w
o o 5 5.0. CONSOLE. L w
G o o}
C o 0 MISCELLANEQUS:
# RECOMMENDCED STRAIGHT RUN OF PIRE DIAMETERS
o] (o] c BEFORE SUCTION i
z C Q @ VENOOR'S REVIEW & COMMENTS ON PURCHASER'S
PIPING & FOUNCATION '
c < o @ OPTICAL AUGNMENT FLATS REQUIRED ON COMPRESSOR.
® L o GEAR & ORIVER
® ’ o 7 PROVISION FOR WATER WASHING BEFORE QPENING
o} o] O CASING BY
o] Q @]

@ TORSIONAL ANALYSIS AEPORT REGUIRED

REMARKS:

OATA SHEET NO. LZ= DS-bl =2 Rev. —Q__ SHEET ___5 0F___ 6
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(5/80)

Form 187

R&EC

CENTRIFUGAL COMPRESSOR DATA SHEET

UTILMES
UTILITY CONDIMONS: / B TOTAL UTIUTY CONRSUMPTION: .
K DRIVERS HEATING—" . COOLING WATER v
NLET PSIG E /PSIG £ STEAM, NORMAL Py
NOAM / PSIG F STEAM, MAX Py
wax P i PSIG F NSTRUMENT AIR scrd
EXMAUST MIN PSIG PSIG F WP (DRIVER) e
NORM PSIG F PSIG F HP (AUXILLARIES) 2
/ PSIG £ PSI\\ £
ELECTRICITY: xS: D E
DRAIVERS  WEATING CONTROL  SHUTDOWN ) RWER
VOLTAGE . 4(50 4.(40 1 12 {2.© ELEC-'VR\Q MO‘(‘OR .. Q-SOHP
HEATZ Go 6O Plel x=) <
s 3 3 ! I |8oo RPM T Ega

COOUNG WATER: .

TEMP INLET 85 - F maxpeTuRn __ {15 ¢

pressnorM __ 5 O s DESIGN 50 e
Min RETURN 35  esc maxaLow 2 35 ey

WATER SOURCE C. WT

MSTRUMENT AM:
MAX PRESS __..LLS_._PSKS MM PRESS e PSIG

\

ata Sheer 890.02 DS5-K-0O2~ agv. O . sarer 0 o5

R
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Form 187

R&C

A" st

ArPeLicapiere (O PRoPosaL (D) Purcuase

fon  BRECKINRIOGE

Onas gunear

DATG

REVISION

sne BRECKIRIDGE CounTy - JCENTUCKY

var _)2K-009, :091209, 309

SERIAL MO,

seavice COx  STRIPPER. AR CompPRESSOR.

No. REqUIRes T

Aawupsc TuRer OO TS~ [D/RESSER  moose |442— RAS—T

orivea _MOTOR

NOTE O INDSCATE S INFORMATTON TO BE COMIPLETED DY PUARACKH ATER:

I _[tv MANUKALPURLC AR

OPERATING CONDITIONS

(ALL DATA ON PER LUNIT B ASIY)

O GAS ~ANCLED (ALSO SEE PAGE == )

(@) SCFM (14.7 PS1a & O°F DRY)

O WEIGHT FLOW, 8/ MIN IWET) (DAY}
INLET CONDITIONS

o PRESSURE (PS1A)

O TewreraTURE PP

O meELATIVE HUMIDITY (%)

O MOLECULAR wEKG KT (M)

Qcwcvixor K, yg!

DcompressiBiLTY (2,) OR (£ ,,g)

O weer voLume, (cFwweET)
DISCHARGE CONDITIONS:

O PRESSURE (»31a)

-Y:upgnn’un: er

Ocacyixz) OR 1K, yg)

CJcomerESSIBILITY (2,) OR (2 ,yg)

@ 2" REQUIRED (ALL LOSSES INCL)

R sreco (arw

J) £STIMATED SURGE, ICFM (AT SPEED ABOVE)
@ moLYTROPIC MEAD (FT)

B roLrTRoPic EFFICIENCY 12)

@ GUARANTEE POINT

O menrcRuance curve No.

MNORMA L

QTHER CONDITIONS

RATED

A ;] c

13.9

a [P

28,97

PROLESS CONTROL:

TO

METHOD: () BYPASS FROM

QO antrsumce aypass: (O wanuar (O auto

Q) SUCTION THROTTLING FROM

TO

C srezo vaniaTion FrOM

TO

Qornen BDLow/ oFE o E£xcessiVE _HR _AHRouGH SiLerCER.

sicnaL: (O soumce

O ryre

QO manGE: FOR PHEUNATIC CONTROL

OTHER

L id K J

"SiC & RPw ¢ Lo 11

SERVICE: @ CONTMUIOUS O WTERMTTENT O STAMO SY

REMARKS:

11/13/30 ISSUED FOR_PHASE ZERO

JMV

ST

Hu H

Ne. OATL SIvi3as

cx® | SCBSN | gnga | SROJ

Arre

sCaLL eTnLd

BEXD

EHGR
WIEF
nag

L2011

CENTRIFUGAL COHPRESSOR DATA SHEET

4C3 Re. l(_!- Ml

CIATING Re.

13 3

J2-DSK - OF

Sheet 1 of ¢
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Form 187

ReC

CENTRIFUGAL COMPRESSOR DATA SHEET

CAS ANALYSIS

!

OTHAN CONEBITIONS

Afuaaxsg

SITE DATA:

SITE RATED °F
NORMAL °F
MAXIMUMF
NINIMUM *F

UNUSUAL COMNDITIONS:

(O wINTERIZATION REQD.

C sccvationflQQ re,

(O RaKGE OF AWBIENRT TEWPS..

ODRY BULS

e
~\O°F

O oust

C erectricaL sreaciass 1= on, 2 ow. _ T

O TROPICALIZATION REQD.

OAROKETER lﬂ. Flin

WET BULA

8%

O Fumes

O maL % O_________ HORKAL | AATED ) L T [ _] o]

., [ i j
AR 28.5¢8 -
OXYCEMN 32.000
NITROGEN 28018
wATER VAPOR |E.0|6
CARBON MONOXIOE 28.010
CARQBON DIOXIDE as.010 |
WYOROGEN SULFIOE 34.076 ]
HYDROGEN 2.016
METHANE 16.042
ETHYLENE 20.082
ETHANE 30,068
PROP YLENE 42,078
PROP ANE 44,094
1 - BUTANE $8.120
ne BUTANE 58,120
y « PENTANE 72,146
ne PENTANE 72,146 I
HEXANE PLUS ]

|

TOTAL
AVG. MOL, wT, i
LOCATION: NOISE SPECIFICATIONS:
C}-—n_:—oom: O neaveD O UNOER ROOF (O) APPLICABLE TO MACHINE:
@ ouTtooor @ u~HEATED O PARATIAL SIOES SEE SPECIFICATION
O craoe O mezzanine G () APPLICABLE TO NEIGHBORHOOD

SEE SPECIFICATION

ACCOUSYIC HOUSING:

O ves

APPLICABLE SPECIFICATIUNS:
API 617 CENTRIFUGAL COMPR, FOR GEN, REFINERY SERVICES

) OTHER

P AINTING.
@ HANUFACTURER'S STOD. Svaleer To Revigw

) otnenrs

SHIP MENT:
@ comesTic
@ OUTOOOR STORAGE OVERD MONTHKS

O exporT (O £xPORT BOXING REQC.

REMARKS:

Data Sheet H0..2-0D35-X29

ev.

sogEgr_2 ofr ___6
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Form 187

R&C

CENTRIFUSAL COMPRESSOR PATA SHEET

CONBTRUCTION/ FEATURE S

W SP EEDS:

WAX CONT J._‘{:O RPM t

MAX TiP SPEEDS FPS ‘2 FATED SPEED
FPS & MAX. CONT SPEED

v

24 7]

& LATERAL CRITICAL SPEEDS: )
FIAST CRITICAL rMopeE APM
DAMPED UNDAMPED
MODE SHAPE
SECOND CRITICAL
DAMPED
MQQOE SHAPE
THIRD CRITICAL

/e RPM

UNDAMPED

N/n RPM

UNDAMPED

CAMPED

MOOE SHAPE
FOURTH CRITICAL

DAMPED

~ /e~ RPM

UNDAMPED

MODE SHAPE
LATERAL CRITICAL SPEED — BASIS

{ DAMPED UNBALANCE RESPONSE ANALYSIS
 SHOP TEST
3 OTHER TYPE ANALYSIS
’TORSIONAL CRITICAL SPEEDS:
FIRST CRIMCAL . RPM

SECOND CRITICAL APM
THIRD CRITICAL RPM

FOURTH CRITICAL RPM
B VIBRATION:

ALLOWABLE TEST LEVEL MILS
1PEAK TO PEAK)

8 ROTATION. VIEWED FROM DRIVEN END: (& [ THE R

WCASING:

MODEL

CASING SPLIT

MATERIAL c AST I-¥>38)

" THICKNESS {IN) CORR. ALLOW (IN.)
PSIG MAX DESIGN PRESS

HYORO

MAX WORK PRESS PSIG

TEST PRESS (PSIG, HELIUM

MIN OPER TEMP __________ _ F
O MNE.

MAX OPER TEMP _______ _F
MAX NO OF IMPELLERS FOR CASING

MAX CASING CAPACITY (iICFM)

RADIOGRAPH QUALITY C YES Q NO

CASING SPLIT SEALING

JDIAPHRAGMS:
MATERIAL

WIMPELLERS: ,
DWAMETERS AfPPox 1.7 x -I//"IE Gear DIA .

TYPE (QPEN, ENCLOSTY, ETC) N, /A
Tepe epmuea non _ PLCT] LE
MAYEPIAL
WX, YIELD STRENGTH (PS))
SNNEL HARONESS MAX, MIN,
SWALLEST TIP INTERNAL WIDTH (IN.)
MAX. MACH NO. @ IMPELLER EYE M/IA
MAX. MPELLER HEAD @ RATED SPEED (FT)

Rrow—CAS T~

o SHAFT: .
ATERIAL flioy  STEE L
DA @ IMPELLERS (IN)) ! D @ COUPLING (IN.)
SHAFT END. (0 TAPERED O CYLINDRICAL
MAX. YIELD STRENGTH (PSI)
WBALANCE PISTON: .
MATERIAL /h‘

AREA . {IND)
FIXATION METHOO

BMAFTSLEEVES: (\or AVAILABLE

@ ATINTERSTG. CLOSE CLEAR. PTS. § MATL

@ AT SHAFT SEALS | vamL
S LABYRINTHS:
INTERSTAGE
TYPE 7\-) /A MATERIAL
BALANCE PISTON -
/\‘ / A MATERIAL
SHAFT SEALS:

@ e HEAD PLATE -LABY R/l Beptiis-LirTyer
SEAL SYSTEM TYPE
SETTUING OUT PRESSURE
INNER OR. LEAKAGE GUAR [GAL:DAY SEAL)
TYPE BUFFER GAS

oL oo

BUFFER GAS FLOW (PER SEAL)
NOAMAL

a[MIN @
MAX o/MIN @
BUFFER GAS REQUIRED FOR.
) START-UP

PSIOP i
_PSI&P

O

T AIR AUN-IN
S OTHER
BUFFER GAS CONTROL

]

SYSTEM SUPPLIED BY

2 BEARING HOUSING CONSTRUCTION:

NO TYPE (SEPARATE. INTEGRAL SEPARRTE sput _Ad en
NO VANES EA MPELLER vater, _C AST 1R OA)
REMARKS:
Data Sheet ne./2-05-K-1°9% eee. _O scier 3 of 6




e

se EC{AL-PCRPQSE STEAM TURRBINE DATA SHEET (_Cémt'd)

CaVSTRUCTION FEATURES CONTD

SHEET &4 OF 6

(5/80)

Form 187

@ RADIAL BEARINGS:

 MLOWABLE PIPING FORCES AND MOMENTS: =5 &R

veE 1R Ol B Ry SPAN (IN 1 INCET DiSSRARGE :
AREA (IN% LCADING (PSh ACT ALLOW FO&CE ;3’:.:’ FO&CE :“\?’L‘; FOL“BCE ;3*3
CENTER PIVOT ' AXIAL
OFFSET PIVOT VERTICAL J
~ HORZ 90 |
PAD MATERIAL
Tvec gaBeITT FOLHBCE I:rog l FoLaBCE :rog Fo&cs ;otg.
5ABBITT THICKNESS AXIAL I
VERTICAL
AFTHRUST BEARING: 1O ™AE, HORIZ 50 T
LOCATION TYPE
MFR AREA (IN?) .
LOADING (PSH ACTUAL e ALLOWABLE INSTR UMENTATION
GAS LOADING ILDs — CPLG SLIP LOAD 1B PANEL SUPPLIED BY _ OW H SR
CALG COEFF FRICT CPLG GEAR PITCH OIA (IN1 ‘ CTTDOIh ALARM SD%VVL
BAL PISTON COMPENSATING LOAD B8 HIGH GAS DISCHARGE TEMPER-
CENTER PIVOT ATURE (EACH SECTION) ® * o}
' REFERENCE GAS PRESSURE O O O
OFFsET Prvar BALANCE DAUM DIFFEREN- ) 0 e
~ TIAL PRESSURE
PAD MATERIAL ggggsELTR%As DIFFERENTIAL O ®) O
TYPE BABBITT J— IMBEDDED TEMPERATURE
SENSORS
BABBITT TMICKNESS  — RADIAL BEARINGS & L 0]
TYPE
NO. PER BRG.
) MAIN CONNECTIONS: LOCATIO
- — THRUST BEARINGS v @ 0]
sz | advSe | FaciNG | Posmon | SEANGE NePe R BRE
” LOCATION
o Fv-ra wr T AN AL TR
DISCHARGE 20" | |25 | £ : _—
VIBRATION DETECTORS:
T @ rvee C mODEL _____
W MFR
- & NO ATEACH SHAFTBEARING . R Ttotano 4
@ OTHER CONNECTIONS: F.l oONNE @ OSCILLATOR-OETECTORS SUPPLIED BY CDMPE. MFR
SEAVICE NO | SIZE TYPE j O w™FR T MODEL
LUBE-OIL INLET | @ MONITOR SUPRLIED BY O THer S
LUBE-OI DUTLET QO LOCATION ENCLOSURE
SEAL-OIL INLET i Q wWFR O mooEL
SEAL-OR OUTLET G SCALERANGE O MARM ([OSET@ — Mus
CASING DRAINS - J C SHUTDOWN T SET@ — MiLS  C TIME DELAY ___. SEC
STAGE DRAINS . | | "AXIAL POSTION DETECTOR:
VENTS 2] o rvee O wmooEL
COOLING WATER & MFR O NO REQUIRED l
PRESSURE @ OSCILLATOR.DEMODULATOR SUPPLIED BY Cerer . Mee
TEMPERATURE O wFR O wmoosL
PUAGE FOR § MONITOR SUPPLIED BY O T4 ERS
BRG HOUSING O LOCATION ENCLOSURE
SETWEEN 8RG & SEAL | O wFR O mooeL
BETWEEN SEAL & GAS i O SCMERAMGE . O AARM (JSET@ s
COLVENT IUECTION ] O owroown. DT @ —mas O TME DELAY - SEC.
DATA SHEET NO.[Z:DS-X - 09 Rev. QO SHEET _4 oF _§




CENTRIFUGAL COMPRESSOR DATA SHEET (Cont'd)

Form 187 {5/80) SHEET 5 OF 6

R&C

COMNSTRUCTION FLL\TURES. CONTO.

COUPLINGS:

MAKE

MODEL

LUBRICATION

MOUNT CPLG HALVES

SPACER REQD

UMITED END FLOAT REQD
IDUNG ADAPTOR REQD.

R CALG. RATING (HP'100 RPM)
B XEYED (1) OR (2): OR HYDR. FIT

O0@ @00 e

SASEPLATE & SOLEPLATES:

D“é‘:&-%ﬂ oR GEAR o SCLEMATES FOR T COWPFISSOR C GEIAR DAWER
m N-w .
NFe. S0 sasemLATE

@ COMMON (UNDER COMP | GEAR & DRIVER)
O UNDER COMP ONLY (O OTHER

By SureLiaz O DECKED WITH NON-SKID DECK PLATE () OPEN CONSTR
! O oRIPAIM  C WiTH OPEN DRAIN

& HORIZ. ADJUSTING SCREWS FOR EQUIPMENT

O SUITABLE FOR POINT SUPPORT

 SUIMABLE FOR PERIMETER SUPPORT
@ STAINLESS SHIMS  THICKNESS

& GROUTING TYPE

SHOP INSPECTION AND TESTS:

SHOP INSPECTION

HYDROSTATYC

HELIUM LEAK

MECHANICAL RUN w2 Neues
MECH RUN SPARE ROTOR

FIT IN SPARE ROTOR
PERFORMANCE TEST (GAS) (AIR)
COMP WITH DRIVER

COMP LESS DRIVER

USE SHOP LUBE A SEAL SYS

USE JOB LUBE & SEAL SYS

USE SHOP VIBRATION PROBES. ETC

USE JOB vIB 8 AXIAL DISP PROBES
+OSCHLATOR-DETECTORS & MONITOR

PRESSURE COMP TO FULL OPER PRESS

DISASSEMBLE-REASSEMBLE COMP
AFTER TEST

CHECK BRGS 8 SEALS AFTER TEST
NOISE LEVEL TEST
RESIDUAL ELECTRICALMECH RUNOUT

@ WEIGHTS (L8): ;O/ cco LBS

REQD  WITNESS OBSERVED CoMPR GEAR - DRIVER BAsE
) O 0 AOTORS COMPR, DORIVER GEAR
® ¢ o COMPR UPPER CASE
o o o LO CONSOLE S.0 CONSOLE
> P o MAX FOR MAINTENANCE (IDENTIFY)
® ® c TOTAL SHIPPING WEIGHT
o o) O
® ® o W SPACE REQUIREMENTS (FT & IN.):

o) 1o o COMPLETE UNIT L w
o o o LO CONSOLE L w_ H
c ~ 5 S.0 CONSOLE L w H
o} @] &)
) > o LUSCELLANEOUS: _

P RECOMMENDED STRAIGHT RUN OF PIPE DIAMETERS
2 ) c BEFORE SUCTION
o’ z O @ VENDOR S REVIEW & COMMENTS ON PUACHASER'S

PIPING & FOUNDATION

o o o 0 OPTICAL AUGNMENT FLATS REQUIRED ON COMPRESSOR.
L ® o GEAR & ORIVER
* L4 o ) PROVISION FOR WATER WASHING BEFORE OPENING
o) e} (@] CASING BY
O o} O

& TORSIONAL ANALYSIS REPORT REQUIRED

REMARKS:

DATA SHEET NO.[2-0S-K- 29 Rev. @ , SHEET __5 0F___6
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Form 187

R&C

CENTRIFUGAL COUF 288 DATA S

CET

UTILMES

Z TOTAL TTWJITY CQ_NSUMPTION:

TS VATER
STEAM 8HD3MAL
STEAM MAX

- ¢ HR

dRR

FETRUMENT AIR

HP (ORIVER)

P

HP (AUXILWARIES)

ELECTRKITY:

ORIVERS HEATING CONTROL  SHUTDOWN
VOLTAGE 4roo L0 LD |12
HEARTZ [N 2= [~ Lo
PRASE 2 3 I 1

COOUNG WATER:

TEMP INLET 8 s F

prESsNORM S O PSIG

MIN RETURN 3 :S PSIG

WATER SOURCE

INSTRUMENT AR:

waxpress LIS esic

DESIGN 5o PSIG

mxauowar 35 e
—_—

MINPRESS __—  puiG

FZARKS:

Data Sheet 80./2-0S-XK <03  agy. _0

sceey

QoF




Sheet 1 of 6

187 (5/80)

Form

R&C

bt it 171

ONKY  ONE REQUIRED

sreLcaert o ) »morcsar O ruacwast (O assuwT  oatg REVIC N A

rom U - L L - uNIT L 2.~y OEXPAN]
give it o v N T o ST R ST SERIAL %O, | &K= (]
seavice _F S UEL URBO 13 N0, REQUIRED

wanusacrunen Rato F7au/ wooeL oRrvEN < (7] = e

nNOTE O IMOICATES INFORMATION TO 8E CONMALETED BY PURCHASER: :-v MANUFACTUPER

OPERATING COMDITIONS

(ALL DATA OM PER UMIT BASIS)

0 CaAS wANOLED (ALSO SEE PaGE )

@) SCFM (14,7 P34 & 60°F ORY)

O WEIGHT FLOw, #/ MIN (WET) (DmY)
IMLET CONOITIONS:

O PRESSUME (PS1A]

C TeweemaTume 7

QO =eLaTIvE MUMIOITY (3]

QO movecuLan wEGHT (M)

T cweyix,) oniX sva!

QO conenessimiLrry (2 on (2 ,vc)

G INLET vOLUME, (CFwegT)
DISCHARGE COMDITIONS:

O paessunre (maia;

Ef:upsnurune ~r)

Ccwcyixlor (K, yg)

Dcanﬂnessngn.nv (24 OR 12, q)

DEvsLuven
Cane IALL LOSsES IMCL) _Sialv o EST,

[ EsTIMATED SURGE, KKFW (AT SPEED ABOVE)
i PoLYTROPIC HEAD (FTY

CroLyTrosic erriciZNCY 1)

Q cuamanTEE POINT

Timearomuance cunve na.

CJsreeo inew EsT.

OTHER COMDITIONS

NORMA L RATED a L) c i

FUELGAS

60927

2974

625

2. 50

\£. 5

1-2]

L {933

2L 5

78

o

1
L]
o

PROCESS CONTROL:

TO

uegTHoD: () 8YPASS FROM

Q antesumcz ayrass: (O wamuvar (O auto

N\,
ro 1200, [Arrrsy Y= by

O SUCTION THROTTLING FROM o .
C SPEED vARIATION FRON oSs, ro LT ‘/u/)ﬂ:?as_} alm L bl
O otmen
sicnaL: (O soumee
O tyee
QO manGg: FOR PuEUNMATC CONTROL Reu e "G s LI} 1]
OTHER
Aszmncz: @ONTIaous O WTEMaTTENT O STAMO 8Y
REMARKS:
N
AN
NI EA=Y N 2 I/ i HyH
ne. DATL arvisons v cnad | OEMSN | puca | 00 [ Arre
scalz oC3MMnts | P
omain [T/ STA L :: F gL (AS | iosne
‘af o DRAWING Ne. rCY,
TURBOEXPANDER |2 K-111 ,
1205 ) | o

Sneet 1 or §




(5/80) Sheet 2 of 6

Form 187

REC

3

TuRB O EXPANDER

| K- [ ]]

GAS AMAI.YSIS

OTHMEM COMOITIONS

—

AREMARKS

@ %INTERIZATION REQD.  TROPICALIZATION REQD.
SITE DATA:

CZ ELEvaTion 400 FT. BAROMETER L‘-__ PSIa

D RANGE OF AMBIENT TEMPS.:

~wou: Ot T [momuaL | aaven! s | ¢ ‘0
L. ; i !
aim f28.986 . ! ] ]
OXYGEN } 32.200 ! ] : '
NITROGEN {28ce |n, 39 | ]
wATER VAPOR 118,016 ' — i
CARBON MONOXIOE 2 .c 0,56, Zﬂ
CARBON DIOXIDE X Y. 726 ! ' ]
WYOROGEN SULFIOE 340761 72 ! i i i
" YOROGEN 206! H, 47| | ]
METHANE 163420 0.0 ! i |
ETHYLENE {28082 1 !
ETMARE [ 30.068 4 i
PROPYLENE lAz,an;l | .
PROP ANE 44,094 |
"« BUTANE $8.120 | ]
Ae BUTANE ‘3120 - |
. - PENTANE 172,146 ; j
ne PENTANE 7i.146 : |
MEXANE PLUS i {
(e S L. 02!
| .

|

i I

I . 1
rotas B Mog [iar 5954 |
AVG. MOL. WT, 19.5 f |
LOC ATION- MOISE SPECIFICATIONS:
= inooce Q neateD @iy noER aooF Q aPeLIcaBLE TOmacming: CCSHA . Apr 3TD
&routooor @unneated C epaariaL sio€s SEE SPECIFICATION (_\ﬁIALiH-YJ'—-'L ! )/V]f'r»KnK‘; >/
DcascelEVEL Jme2zanmine O O aPPLICABLE TO NEIGHBOANOCO = BTET. Fost 20:1<T
:, ELECTRICAL AREA CLASS GR, Oiv, —_— SEE SPECIFICATIONM

ACCOUSTIC nwousing: (O YES QO ~e

APPLICABLE SPECIFICATIONS:

CRY BULB wET BULS
& -
SITE RATED °F 1Q7 -
NORMAL *F r
MAXIMUM®*S qb f
NINIMYM® T ':{_O
UNUSUAL CONDITIONS: (T ousT FUMES PAINTING:
Aot - Y St P
Qo nan‘_ O 0 [ (A \ES Jod Tgf 2 ‘@uAnuFACTU“ER s sTO. SU 2lecT TO /"K“' 0l
= ! - \ ) oTHERS
Sz SM 1 - JRL  Zowi= D
SHIPMENT:

P oomesTic O exponrt
) ouTDOOR STORAGE OVERD ™ONTHS

QO exPORT 30x1nG REQC.

REMARKS:

Data Sheet We. REY.

o

sager 2 oF




Form 187 (5/80) Sheet 3 of 6

,
»

R&(

— ae e NN = e BN i
[ CRIEoERXCASTE R :\~.{-g’
CONSTRUCTION FEATURES
'] SPEEDS: TYPE (OPEN, ENCLOSED, ETC.)
MAX. CONT. APM TRIP APM TYPE FABRICATION
MAX. TIP SPEEDS: FPS @ RATED SPEED MATERIAL
FPS @ MAX. CONT. SPEED MAX. YIELD STRENGTH (PSI)
C LATERAL CRITICAL SPEEDS: BAINNEL HARONESS. MAX. MIN,
FIRST CRITICAL RPM SMALLEST TIP INTERNAL WIOTH (IN.)
DAMPED UNOAMPED MAX. MACH NO. @ IMPELLER EYE
MOOE SHAPE MAX. IMPELLER MEAD (® RATED SPEED (FT)
SECOND GRITICAL RPM
OAMPED UNDAMPED . QO SHAFT:
MODE SHAPE MATERIAL
@ MPELLERS @ cou!
THIRD CRIMICAL RPM O @ wa IN.) O1A. @ COUPUING (IN.)
CAMPED u 0 SHAFT ENO: [ TAPERED J CYLINDRICAL
€ SHAPE MAX YIELD STRENGTH (PSi)
FOURTH CRITICAL RPM R
fd TVO -
OAMPED UNDAMPED
MATER AR N
MODE SHAPE e A it
FIXATION METHOO
LATERAL CRITICAL SPEED — BASIS.
— OAMPED UNBALANCE RESPONSE ANALYSIS
ht SMAFT SLEEVES:
3 SMOP TEST SRATE DLek
_ AT INTERSTG. CLOSE CLEAR. PTS. MA
T OTHER TYPE ANALYSIS o CL S 0 wn
AT SHAFT SEALS MA
= TORSIONAL CRITICAL SPEEDS: o o n
FIRST CRITICAL RPM
SECOND CRITICAL RPM
™R
1AD CRIMCAL APM I LABYRINTHS:
FOURTH ]
U CRITMICAL APM TERSTAGE
T VIBRATION:
- —_—— TYPE MATERIAL
ALLOWABLE TEST LEVEL MILS
{PEAK TO PEAK) BALANCE PISTON
TYPE MATEAIAL
T ROTATION. VIEWED FROM DRIVEN ENO:
SHAFT SEALS:
Z CASING: - e
_— Q rree
MOOEL
O SEAL SYSTEM TYPE
CASING SPLIT
Q SETTUNG OUT PRESSURE
MATERIAL
] WNER OIL LEAKAGE GUAR. (GAL/OAY/SEAL)
THICKNESS (M1 CORR. ALLOW. (IN,)
Q TYPE BUFFER GAS
MAX. WORK PRESS PSIG MAX OESIGN PRESS. PSIG
{J BUFFER GAS FLOW (PER SEAL).
TEST PAESS (PSIG; HNELIUM HYDRO
NORMAL,. oIMIN @ PSIL P
MAX OPSER TEMP F MIN. OPER TEMP F
MAX. ®IMIN @ PSP
MAX NO OF IMPELLERS FOR CASING
) BUFFER GAS REQUIRED FOR:
MAX TASING CARACITY (ICFM)
T START.UP
RADIOGRAPS QUALITY 7 YES QN
= AIR RUN-IN
CASING 3PUIT SEALING
Z OT™HER
T BUFFER GAS CONTROL
Z CobARETNE :
.- ___] SYSTEM SUPPLIED BY
MATERIAL
z. C BEARING HOUSING CONSTRUCTION:
NO OWUMETERS TYPE (SEPARATE. INTEGRAL) SPUIT
NO VANES EA. MATERWAL
REMARKS:
A aeS Lt ] »
Data Sheet we. 1215 % ] 4 SHELEY 3 o _6
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CONSTRUCTION FEATURES. CONTC

C RADIAL BEARINGS:

0 ALLOWABLE PIPING FORCES AND MOMENTS:

SIZE .

Tvee —_ ) _ SPAN (IN) INCET ! oxsc:-:mce
AREA (IN N .- LOADING (PSIh ACT ALLOW F’OLRBCE f-'rmw. FO';CE i ﬂmt.s. FO&CE nuomu
CE'ffEn PIVOT - AXIAL
OFFSET PIVOT VERTICAL , l I
. HORIZ. 907 i | 1 [ i
PAD MATERIAL _
: [ FORCE | MOMT | FORCE | wmoOmT
TY9€ BagaITY —_ o&c& FT L8 i) FT 8. I 8 FT.18.
6ABBITT THICKNESS . . AXIAL I
VERTICAL
= THAUST BEARING: HORZ. 90 I
LOCATION e e e TYPE -
MFR AREA (INY
LOADING (PSH ACTUAL — ALLOWABLE INSTRUMENTATION
GAS LCADING LBy CPLG SUP LOAD L8 PANEL SUPPLIED BY
CPLG COEFF FRICT CPLG GEAR PITCH OlA iIN} CTT%;! ALARM g%LvJvL
BAL PISTON COMPENSATING LOAD . 8 HIGH GAS DISCHARGE TEMPER-
CENTER PWOT ATURE (EACH SECTION) @ @) 0
= onor REFERENCE GAS PRESSURE -4 O o}
OFFSET PIvO BALANCE DRUM DIFFEREN- O 0 o)
- TIAL PRESSURE
BUFFER GAS DIFFERENTIAL o} (@] O
PAD MATERIAL PRESSURE
TYPE BABBITT lsl\ggggggo TEMPERATURE
BABBITT THICXNESS  —_ RADIAL BEARINGS " =]
TYPE
NO. PER BRG
= MAIN CONNECTIONS: LOCATIO
— — - THRUST BEARINGS = J > D
. ANSi | £ ! non | FLANGE TYPE
vosize RATRG | ACING | POSI VL Fes NS SERERG
f ; i LOCATIO
N ET + PHASE ANGLE TRANSDUCE?
OISCHARGE L ; NU R_______ __LOCATION
; i i -
LT VIARATION DETECTORS:
: wvs FQP‘/ 1M TN MODEL
:n wen B EAST z_:‘.\g EvAD Eruil
SE{ NO AT EACH SHAFT BEARING — TOTAL NO
Z OTHER CONNECTIONS: OSC!LLATOR-DETECTORS SuPeLIED BY 1} R:.u-‘(_,n:‘“ ‘/?2’_\.

\JC‘//" i’ﬂ MODEL

SERVICE. NO Tvee ] Q uER — —
LUBE-ON ™LET ; ‘Q MONITOR suﬂmep ay ! ;J SR SR Y b I PYE
LUBE.-JIL DUTLET ;‘( Loc‘z'o: oyt Ah L S aiNggSU:EL
SEAL-OIL INLET MFR. 2 A TRL _/~~ SEAUR T FLEEEL
SEAL-OIL QUTLET ] O SCALERANGE —— QO ALARM  TSET@ . ___MuS
CASING DRAINS : ! . O sWuToOWN T SET@ —_ Ms C TIME OELAY ___ SEC
STAGE JRAINS - !| AXIAL POSIMON DETECTOR:
VENTS ' ! Tvee LIDXL Hi%a)] ] L
COOLING WATER ] i z “FR é'gu‘i‘LC‘” Al VA DA O NO AEOUIRED —
PARESSURE ; CSCILLATOR-OEMOOULATOR SUPRLIED BY /. ‘J__P“"_"_ SRANLER EnZor
TEMPERATURE ) MFR C=uTiEr Meyach = mooEL
PURGE FOR ] MONITOR suPPuso gy LW R R TR DER,
8RG ~CUSING - SRR 1 LocATION Y- ENCLOSURE
BETWEEN BRG 4 SEAL L. of e DEsTesy AEL = wooer
BETWEEN SEAL A GAS i | — D SCAMERANGE — O MaRM DSET@ s
SCLVENT INJECTION i d | : O swToown: O SET@ — was O TMME DELAY _ SEC.
DATA SHEET NO. 12 G - b gev. 0 SHEET __4 0F _5
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CONSTRUCTION FEATURES. CONTD

COUPLINGS:
oaver. (i=NoA -
ORIVE EAR GEAR-CTEN).
29/ MAKE Bropurnr | 2eotiy
) MmODEL
g{ LUBRICATION Tr 0z A
\% MOUNT CPLG, HALVES TuRBoCXImpER izt
Q SPACER REQD
O UMITED END FLOAT REQO.
QO IDUNG ADAPTOR REQD
O CPLG. RATING (HP'100 RPM)
O KEYED (1) OR (2): OR HYDR FIT
SHOP INSPECTION AND TESTS:
RECD  WITNESS OBSEAVED

SHOP INSPECTION
HYDROSTANC

HELIUM LEAK
MECHANICAL RUN

MECH AUN SPARE ROTOR

BASEPLATE & SOLEPLATES:
SOLEPLATES FOR. O
BASEPLATE. YN ot
COMMON (UNOER 99WFP  GEAR & Dmve
UNDER onLY Q OTHER

Q GEAR  ORAIvVE’

[ N R A S

DECKED WiTH NON-SKID DECK AATE O OPEN CONSTA
LDRIP AN (O WITH OPEN DRAIN

HORIZ, ABJUSTING SCREWS FOR EQUIPMENT

SUITABLE FOR POINT SUPPORT

SUITABLE FOR PSAIMETEA SUPPORT

STAINLESS SHIMS  THICKNESS

NMTOOOOOOO

GROUTING TYPE

O WEIGHTS (L8):

COMPSH GEAR DARIVER BASE

AOTORS. COMPR. OAIVER GEAR

COMPR UPPER CASE

LO. CONSOLE
MAX. FOR MAINTENANCE (IDENTIFYN

S.0. CONSOLE

TOTAL SHIPPING WEIGHT

FIT IN SPARE RQTOR
PEAFOAMANCE TEST {GAS) (AIR)
WITH DRIVER
- LESS ORIVER
USE SMOP LUBE & SEAL SYS

T SPACE REQUIREMENTS La. IN:

_8__

COMPLETE UNIT L
LO CONSOLE L
5.0. CONSOLE. 8 w

USE JO8 LUBE & SEAL SYS
USE SHOP VIBRATION PROBES, ETC

USE JOB VIB & AXIAL OISP PROBES
QSCILLATOR-OETECTORS 4 MONITOR

PRESSURE COMP TQ FULL OPER PRESS

NP4 oﬂ O OR O;Q\;qu)‘{

40000 LY 000 OREOXN 000

p

€
f

OISASSEMBLE -REASSEMBLE ca-w E)(‘"p
AFTER TEST

CHECK BRGS & SEALS AFTER TEST
NOISE LEVEL TEST
AESIOUAL ELECTRICAL MECH. RUNQUT

A

Ko &ﬂi)é

00 RE WMo ooooooooo\gok

MISCELLANEQUS:

] RECOMMENDED STRAIGHT AUN OF PIPS DIAMETERS
BEFORE SUCTION _

O VENOOR'S REVIEW & COMMENTS ON PURCHASER'S
PIPING & FOUNDATION

Q OPTICAL AUGNMENT FLATS nsodmeo ON
GEAR & ORIVF

) PROVISION FOR WATER 'WASHING BEFORE QPENING

wo= N o CASING BY
5';‘\\(,4‘{; Rl;(}“:;ﬁﬁ"ﬁ'f:f yTORSIONM. ANALYSIS REPORT REQUIRED
C /o
RE . -
MARKS L 2ATPoA (e
50 vsia 3TH
\
GEV.,  GER Bvpmoben, GERR  IEwrtar i
12k-011 Gerkrmar 1 2.K-512
DATA SHEET NO. o= 12 D9 K-\ REV. 0 SHEET ___3 0F___6
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TURBO EXP ANDER,

12 K

L1

UTRMES
UTILITY GONDIMONS: S TOTAL UTIWJTY COMSUMPTION: |
STEAM DAIVERS _ HEATING COCLING WATER i 0P
INLET MiN P9IG Fams  pacSAT STEAM. NORMAL Py
NOARM PSIG F PSIG £ STEAM. MAX one
MAX PSIG [ PSIG £ INSTRUMENT AIR o
EXMAUST Min PSIG £ PSIG £ HP (DRIVE ) g
NORM PSiG £ PSIG £ HP AUXILARIES) e
MAX SIG F PSIG F
ELECTRICITY:
- REMARKS:
DAIVE S HEATING CONTRQy SHUTTOWN
vouTaGE #/9 Aoy timd | A)
HERT? - Lo = T P R
: ”f? = — CQC:PJ:!QI; TO !
PHASE ) = } ) ~
COOLING WATER: 4 oo .'_'_ {) ) 3 e s <\ .?: }L’.;
TEMP NET SRS F waxngTuAn 1SS F o, L -
= . > / RS A
PRESS NORM _ — = PSIG cesicn __ 2. &8 PSIG Loco/ /2 ?/'é’i/ HZ
MINRETURN __ 2 °5 _ psiG maxaowasr_ 1S e N e
‘ -\ fa ; [ AV S EPRNE SU,
WATER SOURCE _ T VAL RS R
WSTRUMENT AR ‘ ‘ Ca = A T2 T
maxoness = pec  wmemess PSIG
. DeijC e ) . 6
Data Sheet 6. oo -t ey SEEET oF
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AT I

) BASUFAZTUNER p(DTO FLO\A)

(O \MDICATES INFCRMATION TO BE COWPLETED BY FUACHASEA:

ONLY OMNE

REQUIRED

RIYMION _ —

sreicaact Yo () »eormial (O 2oacwast (O as3unT  Oatz .
ron [l '_"/"‘.",P:{- , = uMtT T ’."
sre 7 ! : Amegen Ty RIS SZRIAL MO, AT R
SEavicE 5EQOND 9TﬁGE FUEL GRS TURBa EXLANMNDER O, A€ UInED _"'._.

L1 49

on N!‘

nOT

GIY HAMUY

ACTUAIR

OPERATIMGC COMDITIONS

(ALL DATA OM PER UMT BaSIS) oTnER comoT o
eowMAL RATZO A » c o
) cas wanOLED ALsO sEE Pace ) ELGAS
O Mimtmmn/SCFM (14,7 #31a & 60°F ORY) L35
C "SiGHT FLOW, 3/MIN IWET) (DY) 350bj !
INLET COMDITIONS:
O PACSSURE (m81a) 210
C TeuezraTuRs F) 250
O RELATIVE HUMODITY () —
O woLEZuULAR wEGHT (M) 9.2
Mcwecyxporix,ygl -
) conmmEsSIBILITY (2} OR {2 4 ve) I-O
T IMLET vOLUNE, (CFawET) 6446
DISCHARGE COMNDITIONS:
) raessuas (msiay bS
CirewrsnaTure ro o0
COcwecvimporin,yo
T COMPRESSIIILITY (2,0 OR (2 ,ug) l-o
DeveroPe
(Z 942 mesmored (aceteossITINC L) SARFC- &9 7, 3760 [
{Tsmez0 mew =T, 2io00
C_‘_l ESTIMATED SURGE, ICFM (AT SPLLZD A30VY) ot i
((IrouYyTROPIC HEAD (F T )
TiroLyTaoaic Ersxcizncy i3} ~
(O cuaranTEZ POINT =
I PERFCRMANCE CUAVE NO. =
PROCE3S CONTROL:
nmETHOS: ) 8Y2A3S FROM TO
QO anrrsumgz avrass: (O wawmuan () auto
Q sucTion TemoTTLING rRONM _ (0 (O T ro [XC /L-[/?V//J’—YXOF P\D\ F’ 2l
C sPEzo vamiaTon vaow D s ro 120524 //.r Y ol Aovridl
O otuzm
sicvaL: (O sounce
[ORALL
QO RAmGE: FOR PwZUMATX CONTROL new e G 8 LR PG
oTHEA
JZRAVICE: DCONTIOs O WTTRaTTEINT O STAM0 oY
C REAARKS:
21
AN
A Wiz [250€9 Zorp  Llids s O Ly 57 Hu P
e, oATE RIVI3oRd v enxd | RNCR | mca | 0L | aren
seaLy ot3mats [omawn oy
omein SFean) F57AH&5E Fuel G&AS ook
- ORAWING Ne. rCY,
Tur o EXEFAMNER 2 K-/]2
12V35-K- )2 0

>heet 1 of ¢
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TURRO EWPANDER

12 K- 112

GAS ANALYSIS OTHEAR COMOITIONS
Towoer O _Mn :,- noAMaL| RATED a s c ° ReManus
- JAo. s

)
[ {28,964 ]
2XYGEN 32.309 ! ]
MTROCEN L2506 | 0.3 |
wATER VAPDR | 18,015 TR
CARBON MOROXIOE F2a.c10 49.36
CARBON DIORIDE a4010 /[.41
MYOROGEN SULFIOE 134078 | TR |
“YOROGE M JIEREF A
METHANE | 1624210, TS |
ETHMYLENE {28.082 !
ETHANE 20.063 |
PROP YLENE 42,079
PROP ANE 44,094
V- BUTANE sa.120 |
ne QUTANE Vsa20
i« PENTANE I7z.us|
6e PENTANE 72,146}
HEXANE PLUS '
LS 2,02 |
|
| i ]
' [ ! |
TSINETT ST, T 1
avG.woL. wT. 18, 9l | J_ i

LOCATION:

1N300R
-
éo;ﬁ:caa

O neateo
@ un=EATED

@ uNoER RQOF
QO maaTIAL s10€s

MOISE SPECIFICATIONS:
(O APPLICABLE TO macHing: (&5 H4 =
SEE SPECIFICATION

Ao ST

T, PRV R sy
ﬁbv"i/—kiy)jif:}l‘l W= e ]

7

ocrrce LEVE[ G uezzamne G O aPPLICABLE TO NEIGNBORROOD D T Y it Souger
Z ELETTAICAL AREA CLASS CR, owv. —_ SEE SPECIFICATION
B wiNTERIZATION REQD. , TROPICALIZATION REQQ. AccousTic mousing: () YES O no
SITE DATA:
= susvn'ongﬁ_ FT. BAROMETER 149 PSIA
) RANGE OF AMBIENT TEMPS.: APPLICABLE SPECIFICATIONS:
oay auLe €T auiLa
SITE AATED °F J}QD'[:
NORMAL *F —_‘
MAXIMUMF 96 O: A
NINIMUM T _,DC‘:
'._I_N_l:J:UAL conoiTians. (O ousT QO rFumes PAINTING: D
O otrern DAL EUMEG  sul s nsesrES @ wanuractumenss sTo. SUEIBIT T erth L L
__‘LL"/:’: Lo I lA/lLJﬂ ~ S;m O ortrnens
—Szagrrs o WBL ZoNE R
SHIPMENT:
&) oomesTIC QO exponrt QO e£xPoAT acxinc REGO.
() ouTooOoR STORAGE OVERD MONTHS
REMARKS:

~ K
Data Sheet Ra. 12205 lr = L
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TURR.O EXPANLER I K= 1/2%

CONSTRUCTION FEATURES

— SPEEDS: TYPE (CPEN, ENCLCSED. STC.)
MAX CONT APM TRIP RPM TYPE FABRICATION
MAX TIPSPEEDS. FPS (@ AATZD SPSED MATERIAL
FPS @ MAX. CONT SPEED MAX, YIELD STRENGTH (PSI)
T LATERAL CARITICAL SPEEDS: BAINNEL HAROMESS. MAX, e MIN.
FIRST CRIMCAL APM SMALLEST TIP INTERNAL WIOTH {IN)
DAMPED = UNDAMPED MAX. HACH NO. B IMPELLER EYE
MOOE SHARE MAX. IMPELLER HEAD @ RATED SPEZD (FT.)
SECOND CRITICAL - RPM
DAMPED ______ UNDAMPED O SHAFT:
MOOE ShAPE MATERIAL
THIAD CRINCAL APM OLA. D IMPELLERS (IN) O @ COURLING (IN.)
DAMPED L UNOAMPED SHAFT ENO: [ TAPEREO (O CYUNCRICAL
MOOE SHAPE MAX, YIELD STRENG T (PSH)
FOUATH CAITICAL APM o
OAMPSD UNDAMPED C-M—:—;—%
MATERIAL AREA (INS)

MODZ SHARPE

FIXATION METHOO

LATERAL CRITICAL SPEED — BASIS

. DAMPED UNBALANCE RSSPONSE ANALYSIS

: SHAFT SLEEVES:
T srOP 257 patlalANL L LEAATS L
- O ATINTERSTG. CLOSE CLEAR. PTS. [ MATL 4
— CTHER TYPE ANALYSIS
AT SHAFT SEALS MA
T TORSIONAL CRIMCAL S2SEDS: © s = f
FIRST CRITICAL APM
SECOND CRITICAL RPM
THIRD CRITICH P
D CAMCAL e GLABYRINTHS:
FOURTH CRINCA -
OUATH CRIMCAL APM INTERSTAGE
T VI23ATION:
LT , TYPe MATERIAL
ALLOWABLE TEST LEVEL MILS .
1PEAK TO PEAK) BALANCE PISTON
TYPE MATSRIAL
T~ ROTATION, NEWED FROM DRIVEM ENO:
SHAFT SEALS:
T CASING: —
— g rvee
MODEL -
O SEAL SYSTEM TYPE
CASING SPLIT
0 SETTUNG OUT PRESSURE
MATERIAL
73 INNER OiL LEAKAGE GUAR. (GALDAY/SEAL)
THICKNESS (IN} CORA. ALLOW. (IN.} .
O TYPE BUFFER GAS
MAX WORX PRISS PSIG MAX CESIGM PRESS. PSIG
7] BUFFER GAS FLOW {PER SZAL).
TESTPREIS (PSIG) MEUUM . MYBRO
NORMAL o #IMIN® PSIL P
MAX CPER TEM® ______F  MIN OPSA TEMP F
MAX, e HIMINTD PSI P
MAX NO OF IMPELLERS FOA CASING
. O BUFFER GAS REQUIRED FCR:
MAX CASING CAPACITY {ICFM)
T START.UP
RAQIOGAAPS QUALITY O vEs Q No
7] AIR RUN-IN
CASING 3PUT SEALING =
5 OTHER
' BUFFER GAS CONTROL
S ORI SS : SYSTEM SUPPLIED BY
MA TEAIAL
j— . - C BEARING HOUSING CONSTRUCTION:
NO CUMETERS TYPE (SEPARATE. INTEGAAL} SFUT
NO VANES EA, 3 A TERWAL
REMARYCS:

D

arv. L sar: 3 ofr 6
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 RAOIAL BEARINGS: O ALLOWABLE PIFING FORCES AND MOMENTS:
TYPE —_— — e SPAN N P INET ! DISCHARGE |
AREA 1N . LOADING (PSS ACT ALLOW FQL“BCE :TO‘L‘; |“-""‘:E - “'o‘" l FoAce :ro:g
; )
CENTER PIVOT —_ AXLAL ‘ l
OSESET PIVOT VERTICAL ] i
- HCRIZ. 907 i | |
PAC MATZSIAL
FORCE | MCMT | FORCE | MOMT | FORCE | uoMT
TveL BashTT - La T 8 wm s | g L8
BA33ITT T=CANESS . . AXIAL |
VERTICAL l |
Z THRAUST BEARING: \Z o i l [ J
LOCATON o _. TYPE
wER — AREA UN 1
LOATING 1PSH: ACTUAL . - —  ALLOWABLE INSTRUMENTATION
GAS LTADING 18 CPLG SLIP LDAD 8. PANEL SUPPLIED BY
PG TOITF FAICT CPLG GEAR PITCH OIA (1N INDI- SHUT-
C7.G CozF S s CATOR ALARM DOWN
BAL PISTON SOMOENSATING LOAD [8:] HIGH GAS DISCHARGE TEMPER.
cenrea swor ATURE (EACH SECTION) ] @) &
- REFERENCE GAS PRESSURE S @) @)
OFFsET PvOT BALANGCE DRUM DIFFZREN- O o] O
N TIAL PRESSURE
AD waTEAIAL gggstEUQRGAs OIFFEREMTIAL @) O -0
TYPE BA2ITT - 1'BEDDED TEMPERATURE
55T TIeRNESS SENSOAS - Z
BABSITT T2 - R;}ow. EZARINGS < & @
NO.PER 3RG
Z MAIN CONNECTIONS: LocAaTiON
p— = -— — THRUST BEARINGS @ o> o
' . ANSI G= P
! SIZE i QatinG ; FACING i POSITION | yet " epg NO gER 3RC
! ' LOCATIONL
INLET L PHASE ANGLE TRANSDUCER
i NUMBER LOCATION
01SCHARGE ;
- i
: WSAATIOM DETECTORS:
- \
— ?DXLM[ Y MQOEL
i | [ e
D MFR EATU=S /° I\}c'//a CA_ ok "i—? L7
@ NO AT EACH SRAFT BEAAING _L__ TOTAL NO —_—
\ — "E\"E."""." 5/2}'7‘C'.'
— OTHER CONNECTIONS: o OSCILAT ETECTORS SUPPLIED BY L ntd IS S P
SERVICE ~o | oSIZE TYPE i @ MFR E“L.ILJ._;_L_...;% ) MODEL —
- .- ; . : TR RS BRI e A
LUIZ i ET ! i1 & moniTOR suprLEQ By I L2 -
wues.on @ wearon 22T L enciosuas -
SEAL OIL INCET . ; D wFR. C  wmooeL
SZAL-O QUTLET | 5 SCALE RANGE O MM TSsET@ s
CASING TRAINS : ! . O sHutoown T seT@ _ Mits G TiME DELAY sec
STAGE ZRA'NS ; , | || AXIAL POSITION DETECTOR:
VENTS ' ’ ! W Tvee f'ig/ 4 O wmooeL
COOLING AATER | 0 wem Mot o l\lF‘/ﬁ' @) ~o REQUIRED __/,__
e Yo T
PAESSUAZ . . Q OGCIAATOR.DEMODULA TGR SUPPLIED svT) Rz L xyas s (SvICR
v H S ovMa .
TEMIERATURE i ! © wm -AEV WA O woosd”
= ' : 50 Ewviaores
PUAGE £ . ‘ . y MONITOR supa.sqsv S
BRG “IUSING : ; ; LocATION _FariE L-., ENCLOSURE
— Rl
BETWEIN 8RG & SEAL | ' ﬂ wea S TE Y i a2 o moos
BETWESN SZAL 8 GAS | ] | O SCALE RANGE O arAm QSET® s
SOUVENT INGECTION L | | O SwTDOwM (3 SET@ —was O Tmie DELAY seC
1~ . L e} /A -
DATA SHEET Lo oy Rey. D SHEET __ & 0F__5
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CONSTRUCTION FEATURES,. CONTOD

COUPLINGS: BASEPLATE & SOLEPLATES:
ORIvEN 65;,‘0“ Cean. G | SOEPATESFOR O OGear O oAve

O Make (ZEa O o B n_i'ﬂ-‘_/_ amserate. =X PANID ER . s
0 MODEL ) ,b/couum(u»«oen COMP GEARACRIVEN <y sl i7lR e
O LsAiCATION LA~ SENE O unceR - oy O OTHER
C  MOUNT CPLG, MALVES Towmgooivr| L/Sr s | O DECKED WITt NON-SXID DECK PLATE - O GPEN CONSTA,

. O ORIPRIM O WITH CPEN ORAIN
G sPaczn AEQ0 O HORIZ ADUSTING SCREWS FOR ECUIPMENT
O LMITED END FLOAT REQD. O SUITABLE FOR PGINT SUPPORT
Q 1DUNG ADAPTOR REQO. S SUITABLE FOR PSRIMETEA SUPPOAT
QO CPLG. RATING (HPr100 APM) O STAIMLESS SMiMS  THICKNESS
] KEYED (1) OA (2): OR HYDR AIT O caouTNG  TYRE .
SHOP INSPECTIOM AND TESTS: ' O WEICHTS (LB):

COMPR. GEAR LRIVER BASE

wi

2
m
(V3
(%]

CBSEAVED
RAOTORS. COMPA, CRIVER GEAR

COMPR UPPSA CASE
LO.CONSOUE o S.0.CONSTLE
MAX. FOR MAINTEMANCE (IDENTIFY)
TOTAL SHIPPING WEIGHT

SHOP INSPECTION
HYDRQSTANC

RELIUM LEAK

UEZHANICAL RUN

METH RUN 3PARE AQTGR

FIT 18 SPARS ROTOA

PEAFOAMANCE FEST (GAS) (AIR) T SPACE REQUIREMENTS (FT & "';Q: fold
WITH DRIVER COMP_ETz UNIT L l 4— w lad -
* LE3S OFIVER LO CONSQLE 8 w H
‘USL SMO? LUBE & SEAL STS $.0. CONSQULE. L w . W
USE JO8 LU3E & SEAL SYS
USE SHOP VIBRATION PRC3ES, £7 HISCELLANEDQUS:

USE X8 VIS $ JXIAL DISP PRGASS ] RECOMMENOED STAAGHT RUN OF PIPS DIAMETERS

OSCILULATCR-USTECTORS & MONITOR

X coooXKoxKooo

BEFORE SUCTICN

XX %0 0 XX XX N 0K §

cCoOY{Y 0o 00000000 OKOR

PAISSURE COME TO FULL OPZA PRESS Z QO VENDOA'S SEVIEW S COMMENTS ON PUACHASEA'S
DISASSEMBLE-AEASSEMBLE ComP. = Y3 W CE & PIPING A FOUNDATION
AFTER TEST ;3: o QO OPTICAL ALGNMENT FLATS REQUIRED CN
CHECK BHGS & SEALS AFTER TEST ’7'1' o) GEAR & DRIVE
NOISE LEVEL TEST V o O PROVISION FOA WATER “VASHING BEFORE OPENING
RESIOUAL ELECTRICAL MECH. AUNOUT Q O
= — CASING BY
Je uE Flowl FRrRom o
- —— <} 2 - T i Y HEPORT A R
o=t o (Z2o%%m 2% X TORSIONAL ANALYSIS HEPORT RECUIRED
27 AN Afpa IR L
(-},
225 FSIA - OO
REMARKS ‘% "
- 507 5TH.
(30 PSIA P oPsten o
¢ 1FF ﬁé 2s ¥ . pjopsun SRR

PP | [B% P 257 | [
e 1] —E—{o]

GEN.  GERR. Expiolcr GEN.  GERR ExracEX
I2k-ol 12. 1K -Cr

CATA SHEET NO. ¥
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Form 187

R&(C

s

ﬂ’:& TurRBO ExPANDER

2K - o1

UMUTY CONOIMIONS:
STEAM

G TOTAL UTILTY CONSUMPTION:

CRIVERS HEATING COCLING WATER (1Y
INLET Mine PSIG F_S2 esic EBL STEAM, NORMAL snR
NORM PSIG F PSIG F STEAM, MAX snm
MAX PSIG F PSIG F INSTRUMENT AIR 3CA
EXRAUST MiN PSIG F PSIG F HP (ORIVE-") e d
NOAM PSIG F PSS £ HP (AUXIUARIES). >
MAX PSIG F PSIG F
ELECTRICITY:
—_— REMARKS:
CAIVE § HEATING CONTROL  SHUTDOWN
vourace 410 4LV j2. o i,-
: - Y
HeRZ oo (o [l e GENZTERT S - ‘

- - . o T
PHASE z Z L / /S e, = 1= 3 NG~ < T i)
COOUNG WATER: ) = ' !

TEMP INET .S ¥ wxreuan L1 S F £ - /L/Z,
] = v /3 gp &
Pezss MCaN _ S PSIG oesiGh 7.4 PSIG Aoco
i ASTURN __ 25 PSIG maxaLowar '3 PS y
WATER ACZ )
= sounc e w/Hs Jon. &1 E 1ERATE
NSTRUWENT AM:
—_— S S —
MAX PRESS __J.L:_Ps-c MIN PRESS PSIG
A
12:05-K . 12 =) s 6 6
Data Sheet 120. : - BZy. SAIETY

of



APPLICABLE TO. 9 PROPOSALS Q PURCHASZ C AS BUILT EQUIPMENT NO.

- - "c‘.-r-f'-,—r—\-u) /c--,_-na

SHEET 1 0F 8

{10/80)

FORGZ T o Ty o O R0 R PURCH/MR NO
SITE N . e Yy W - ,,\A. UNIT 12
SERVICE __d_"LD_&Q_ﬁ_E oM ES.SOP» NO. REQD. (5) F’NE
NOTE: 'O INDICATES INFORMATION TO BE COMPLETED BY PURCHASER m 8Y MANUFACTURER
® GENERAL

MANUFACTURER_ WO RTHIN G To N SERIAL NO.
TYPE . nm; MAX 23525
COMPRESSOR THROWS:  NO. FURNISHED .2 _ MAX. NO.POSSIBLE. MAX. FRAME HP: __ @ MAX. RPFM __ @ RATED RPM
DRIVER TYPE DRIVER RATED HP L-“.,-’J_I) RPM 2 O DRIVER FURN.BY® COMPR. MFR. O
SERVICE/ITEM NO. A B AP! RECIP.COMPR. SPEC. 618
STAGE ! —2Z o) i
GAS COMPRESSED e r2 o
CORROSIVE DUE TO = - o
RELATIVE HUMIDITY
MOL. WGT.. AT INTAKE. zZ23 3232 ACCESSORIES
Co/Cy VALUE AT SUCTION [ & 4 : COMP. MFR. SHALL FURNISH
ColCVALVES AT OISCHARGE = ® PULSATION (DAMPERS) (VOLUME
INLET TEMP. OF. :’f 'f?::,’ BOTTLES) FOR ZAcH orLlN=Z X
INLET PRESSURE, PSIA 5 _: 2. = - @ INTERSTAGE PIPING & RELIEF VALVES
MIN.AP BETWEEN STGS.PSI, 5= 2D =22 & INTER COOLERS
ACTUAL DISCH. TEMP. oF L) 227 &H300 3 SEPARATE MOISTURE SEPARATORS -
DISCHARGE PRESS. PSIA —500 3480 W/TRAPS O AFTER COOLERS.
2@ SUCTION Loz oo © COOLING WATER PIPING, SINGLE
Z @ OISCHARGE .o _1-1Z '

= = ———— ————! INLET-OUTLET MANIFOLD O W/VALVES
EXPECTED (CAPACITY TOLERANCE +3%,8HP TOLERANCE +3%) ® INSTRUMENT PANEL
LBS/HR. WET 45508 45202 9 VENDOR ANALOG STUDY REQUIRED
INLET CFM [CORRECTED) 244D 1065

scrM (a7 asm A4 95 4445
BRAKE HORSEPOWER/STAGE 3= <287

TOTAL BHP «— 1594( ~= ' 71 WEIGHTS AND DIMENSIONS

opo

** RATED PER AP! (CAPACITY TOLERANCE - 0%; BHP TOLERANCE +0%) MAX. ERECTION WEIGHT, L8S, 243 2027 |
LBS/HR. WET . MAX. MAINTENANCE WEIGHT, L8S. 52" ‘
INLET CFM {CORRECTED) TOTAL WT., LESS DRIVER & GEAR, L3S.242,0
MMSCFO/SDFM (14.7 & 60) APPROX. FLOOR SPACE Ly,
BRAKE HORSEPOWER / STAGE 45’ ~ 2

TOTAL BHP (W/GEAR LOSS INCLURED) ROD REMOVAL DISTANCE ___Q____.

INTER-ZODO_SA 2UNDLE REMIMLL- R

TOTAL HP REQUIRED BY ORIVER (W/GEAR LOSS INCLUDED)

MOTOR WT.- ACTROX. - 122,257

REMARKSL
TissoTaly PRICE ot LITE et BO00 HEP WisTo%
PUbLZ = Fony O AMNBERES L ZAS N TER Cool Sl INTFRSTAGS | GQAS pioiNE

'°$ SUCT‘ONVALVEUNLOADERS H-HEAD‘-'ND C= CRANKEND F= FlXEDPOCKETOPEN V=VARIABLE POCKET OPEN
**SEE AL, PAR 55 (NO NEGATIVE TOLERANCE, ETCJ
N\
N\
AN [1-23-3]] REWSED Foik PRASE ZERD s VY
N 1-13-80] je<il2D Fol  PHASE  Z2ZRDS wiy
|
No- |pate REVISIONS APPR
RECIPROCATING COMPRESSOR. DATA SHEET NO. REV.
DATA SHEET
12-DS-K-[4 |

N&C FORM 268

SHEEf 1 F 6
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)

RECIPROCATING COMPRESSOR DATA SHEET

QCAP ACITY CONTROL

TO PERMIT CPERATION

AT AN INLET CFM QF
POCKXETY/ VALVES QPEN’

INLET PRESSURE PSIA

CISCHARGE PRES. PSIA

ACTUAL DISCH, TEMP.°F

3RAKE HOQRSEPOWER/STAGE

CAPACITY CONTAROL SHALL JE 3¥:
C vARIABLE 5PEED TO
{C PURCHASERS 3v-PASS
‘D MPR.STANQARD AUTOMATIC CONTROL
@ sTarT/sTor @ Do sTee
Q P oT=p 9y ReC. PrESs.
(O PILOTED aY PURCH. INSTR,

< RATZD

CISCHARGE PRES. PSIA

ACTUAL O5CH, TEMS, %9

SRAKE MORSEPQWER/STAGE .

TOT AL BRAXE MORSEPOWER

TOTAL 3RAKE HORSEPOWER w/ PSIG AIR SIGNAL
TO FERMIT OPERATION (O cLEARANCE POCKETS, <YL,
AT AN INLET CFuOF QO mixeo C vamasLz

POCKETS/VALVES OPEN’ - QO manuaL O manuaL Pneu. O auTo.
INLET PRESSURE PSiaA @ SUCT.VALVE UNLOADERS, _Sa. ere.

Tyre: @ Puuce O Fingar O
O wanuaL QO wanuaL PNEU. (B auTo.
ON AIR/PCWER FAILURE CIMPRESSOR

—_

sHaLL P unLaap T L0 AD

GAS ANALYSIS

RATED OQPERATING CONDITIONS

REMARKS

Quovy &_ Y2 72 |
wwe |

AR 3+ AR 8368 | O, 4

SXYGEN 32.000 |

NITROGEN 28018 | [+ |

WATER VAPOR 18,018 |

CARSON MONCXIOE 2,010 | |- 7

.CARBON OIOXI10E as.010 | 0] |

HYDROGEN SULFIOE 34.076 | |

HYOROGEN 2018 | 961 ] }

METMANE 16,042 | O b ]

ETHYLENE 28,082 ‘

ETHANE X.068

PROPYLENE 12,078

PROPANE 44,094

i«BUTANE $3.120

n-BUTANE $3,120

i PENTANE 72,146 |

ne PENTANE __|72.146 .

MEXANE PLUS T
I
}
]

TOTAL 100

AVG, NOL. T, 2,02

SKETCH  pRESEMT  CESIGN

Ton

Toulk (4 O

CERATING

+ oNE <)

TRAWS - ToralL @AS voLUME 1S @057 LB hon/sR
0aTASHEET NO. L ~ DS~ K=Y pev. | SHEST 2 0F_b
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FORM 268

R&C:

RECIPROCATING COMPRESSOR DATA SHEET

O SITE DATA

JUTILITY CONSUMPTION

MANUF ACTURER"S STANCARD SUBJECT T owWNERS REVIEW

@
) OTHER

SHIPMENT

ALTITUCE 42 ~__FT.BAROMETER PSIA LOCKED  FULL LOAO
DESIGN TEMP,°F 18,702  SUMMER _— 0 F  WINTER MIN. ELECTRIC H.P, ROTOR AMPS ___ AMPS
DESIGN WET BULS TENMP,F wl: ' MAIN DRIVER
2 wINTERIZATION REQD. () TROPICALIZATION REGE. MAIN LUBE OIL PUMP
UNUSUAL CONDITIONS: ( OusT Q Fumes AUX. LUBE OIL PUMP
C oTHeER PXG. COOLANT QiL PUMP
EQUIPMENT SHALL BE SUITABLE FOR: MECH. LUBRICATOR
O iNDOORS QO HeaTED @ uNHeEATED
@ ouToooRrs @ UNOER ROOF O witHouT RoOF FRAME OlL HEATER WATTS voLTS NZ
ELECTRICAL EQUIPMENT HAZARD CLASS ____GR.___OtV, | LUBRICATOR HEATER WATTS VOLTS HZ
COOLING WATER FOR COMP, CYLINQERS: SPACE MEATER WATTS VOLTS HZ
TYPE WATER oW T WATTS VOLTS H2
PRESS., PSIG S50 SUPPLY 3S RETURN MIN, STEAM
TEMP,F 235 SUPPLY s RETURN MAX, MAIN DRIVER #/ HR. PsiG °FTT TO PSIG
COOLING WATZR FOR (QIL CCOLERHINTERCOOLEPSHROO PXGH: LUBR. HEATER 2/ HR, PsIG °FTT TO PsSIG
TYPE WATER ——C T FRAME HEATER 2/ MR, PsiG FTT TO PsSIG
PRESS., PSIG ___ SO suPeLY 25 RETURN MIN. : #/ MR, PSIG °FTT TO PSIG
TEMP,, °F ) SUPPLY ) RETURN MAX, COOLING WATER
ELECTRIC POWER FOR HEATERS: COmMP,
VOLTS . PHAST HERTZ cyL. ROO .0, INTER
STEAM FOR HEATERS: JKTS. PXG. COQLER COOLZRS CTHER
NCRMAL: PsIG °FrT QUANTITY, GPM 152 o Z52
MAX.: PsIG °FTT INLET TEMP,, °F ZZ
INSTRUMENT AIR SUPPLY: OUTLET TEMP.’F
PRESS., PSIG MAX. NORAMAL MIN, INLET PRESS.,PSIG
OQUTLET PRESS.,PSIG
MAX, PRESS.,PSIG Tt
TOTAL C.W., GPM
INSPECTION AND SHOP TESTS AL ARMS ANO SHUTDOWNS
REQUIRED WITNESSED COMP, MFR, SHALL FURNISH ELEC. SEPARATE CONTRACTS FOR:
SHOP INSPECTION 3] [958 PRE<ALAAM SHUTDOWN
MFR, STANDARC SHOP TESTS > @) LOW LUBE OiL PRESSURE A @ 2
VALVE LEAK TEST = @) LOW MECH. LUBR. OIL LEVEL 7] O
CYL. HYDRO, TEST = < HIGH COMP. J W, TEMP. ] O
HYDRO, CYL, WATER JKTS. PSiG @] (@) HIGH LEVEL IN EACH MOIST.SEP, 2 O
CYL. HELIUM LEAK TEST  MwP v, $ = MIGH GAS DISCH, TEMP. ® )
BAR OVER TO CHECX RUNOUT, ETC, & < LOW GAS SUCT. PRESS, 3 O
MECH, RUN TEST w/SHOP DRIVER @] (@) HIGH VIBRATION & B
MECH. RUN TEST w/108 ORIVER O @) COMP, MAIN BEARINGS HIGH TEMP, @ ;]
AUX. EQUIP, OPER. TEST O (@)
DISMANTLE-REASSEMBLE INsPECTION O @) REMOTE sHuToown: @ erec. (O eweumatic (O WYoR.
@] @] PRE-ALARM CONTACTS SHALL:(D) OPEN (D) CLS. TO SOUND ALARM
@) @) SHUTDOWN CONTACTS SHALL: ) oPeEN () CLOSE TO SHUTDOWN
PAINTING Q coNTROL CURRENT: /20 vouTs _[__ puAsE £  werTz

SWITCHN ENCLOSURE: @) EXP, PROOF
QOneMa TYPE

Q weaTHERPROOF

& oomesTic Q exPoRT O ExPORT 80OXING REQD.

@ OUTDOOR STORAGE OVER § MONTHS

REMARKS:

pev. __|

DATASHEET NO. L[2-0S - K- 1Y

SHEET 3

OF
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268

FOAM

R&C

RECIPROCATING CCMPRESSOR DATA SHEET

{23 CYLINDER DATA

COMPRESSOR PACKING

ITEM NO./SERVICE

_ESL.oNCY

)

FULL FLOATING VENTED PACKING

STAGE 1 A /ST AINLESS STEEL SPRINGS
NG, OF CYL. PER STAGE 2 = {3 FORCED FEED LUBRICATED
TYPE CYL. COGLING REQC. —ForCED o NE Q) MomLUBRICATES B) TEFLON () CARSON
TYPE CYL. (STEPHTANOEM —HBORIZOoNTA — | &Y waTER COOLED
SINGLE/DQUBLE ACTING = = O PROVISICNS FOR FUTURE (WAT ZR) (QIL)
CYLINOER LINER YES/NO ES viS COOLING
CYLINOER LINER WET/CRY CRY SRY B vENTED TO__SWILT. ot o
GUTSIDE OlAM. LINER, INCHES ' 1 OISTANCE PIECE
BORE, INCHES 32 Q) sTanoaro
STROKE, INCHES '8 (O EXTRA LOMG SINGLE COMPARTMENT
PISTON DISPLACEMENT, CF M 23 2 TWO COMP ARTMENT
CLEARANCE, % : 'S 3 soLio cover A
VOLUMETRIC EFFICIENCY, % == /9 32.22 3 VENTED TO iu;_ g OESIGN PRESS,, PSIC __'.L
AP VALVE GAS VELOCIT Y FT/MIN. LUBPICATION
NO. INLET/DISCH. VALVES/CYL. FRAME
TYPE OF VALVES PLATE DLATE O sPuLAsH sYSTEM
INLET/DISCH. VALVE LIFT,MILS Q) PRESSURE SYSTEN  (INCLUOE THE FOLLOWING)
MAX. ALLOW PISTON SPEED, FPWM 222 P, ‘S MAIN OIL PUMP SRIVEN Y Fheis S;ééié
NORMAL PISTON SPZED, FPM 420 7292 @ AUX. OIL PUMP DRIVEN 9Y ELECTRIC MOTOR
ROD OIAMETER, INCHES ci s i ) HAND OPERATED PUMP FCR STARTING
HAX. ALLOW. ROD LOAOING T 272,929 TISYSTEM QIL CAPAGITY GALS,
MAX., ALLOW, ROO LOADING C Zlo.ge> 202.250 A rveeoi SRADE )
ACTUAL R0 LOAO, T (aas Loao) 4227 2207 @ ELEC. TR. WTHERMOSTAT () STEAM COiL
ACTUAL RCO LOAD, G (cas Laanl  S2235 22,043 TYPE BEARINGS [B] sLEEVE [ oAl T
ACTUAL ROD LOAD, T (GAS& INERTIA) BRG.MATL. T8 ALum T} Baserr 7T
ACTUAL ROD LOAD, C (GAS & INERTIA) T QUTBOARD SEARING INCLUDEDR X TYPE
CEGREES ROC REVERSAL AboVE 52 CYLINOERS
MAX.ALLOW. CYL. WKG, PRESS, PSIG 2200 5% LUBRICATOR TO SE ORIVEN 8Y:
MAX, ALLOW. CYL. TEMP,OF 220 222 @ COMPRESSOR SHAFT @ ELECTRIC MOTOR DBOTH
RECOM. RELIEF VALVE, PSIG s 23 LUBRICATOR CAPACITY @ 24 R, O
HYOROST ATIC TEST, PSIG 4000 A2 SPryezon GRADE
SUCTION SIZE/RATING BB LUBRICATOR MAKE mooeL
FACING D sTEAmcOIL &} NO. OF cowmP,
OISCH. SIZE/HATING P ELECTRIC HEATER W/ THERMOSTAT
FACING oARAING DEVICE (O wamuaL B pxen,
POSITION FROM ORIVER ENO* T COUPLING - LOW sereED
T COMPRESSOR MATERIALS MER. NODEL
CYULINCERS £s £S TYPE
CYLINOER LINERS el - ] couPLING = HIGK SPEED
PISTONS <l 22 MFR, MODEL
PISTON RINGS TEZFON — FILLED TEFLON) TypE
RIDER RINGS <l TN COUPLING = (MAINNAUXI QIL PUMP
PISTCN ROOS 4140 2R 235720 MFR, MCOEL
PISTON ROC HARD, (ROCKWELL “C**) S0 IN_ PRCE'M 2 ARl TYPE
VALVE STATS Al AL TYPE GuARDS () cOoE O STANDARD () #OM 5P ARX
VALVE STOPS ML ALt () STATIC COND.WBELTS () TOT.ENCH. WIELT GRO,
VALVE PLATES s 55 AIR INTAKE FILTER 8¥: {Jcompxrr, (PURCH.
VALVE SPRINGS SHROMZT VARIASWM Cpoud - I Turs, WOOEL
ROD P ACXING Zil g S 7Sl MITAEIC) [ClTvyes ) FLANGED OUTLET CONNICTION

REMARKS:

QR FLYWNMEEL
OATA SHEET NO.

Ryt = RIGHT MAMO

LW 2 LEFT HAND
REY.

o8 = 0UTA0AMAD

18 = iIMBOARD

SHEET 4 oF
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268

FORM

R&C

ELECTRIC MOTOR DATA SHEET

AppLicABLE TO: (D) PROPOSAL QO punrcrase QO Assunr

pomn _THE BOCCYNIRIDEE Peoiel” uneT

SITE vt nn oo 2 v Y oanvenequip. L2 D ZouPe
sERvicE DY TERETY NO. REQUIRED Sl IEEVACY)

MANUF ACTURER MOUDEL

SERIAL NO.

NQTE: @ INOICATES INFORMATION TO 3E COMPLETED SY PURCHASER: 3 BY MANUFACTURER

MOTOR DESICN DATA

ACCESSORY EQUIPMENT

APPLICABLE SPECIFICATIONS:

QO sasepLare @ SOLEPLATE

STATOR SHIFT

TYPE MOTOR:

O sauirreL cace InoucTioN () NEMA DESIGN

Fl LocaTion

QO nema QO wFR. sTD. FANS (O MOMSPARKING FANS

o @ 0. EXCITATION:

@] O xwreco ‘ VOLTS

SITEDATA 8y: () PURCHASER O MANMUFACTURER

arEa: @ c.t. en. D owv. & () NON-HAZARDOUS DESCRIPTION

@ ALTITUOE P T, @ AMBIENT TEMPS: MAX.T2'F, MinS/00F () ENCLOSED COLLECTOR RINGS:

UNUSUAL cONOITIONS: (O OusT QO Fumes Q PurceD: MEDIUM PRESS. PSiG,

Q otner O EXPLOSION- RESISTANT NONPURGED

DRIYE SYSTEM: {3 OIMECT COMNECTED O FORCED VENTILATION
QO czan Ocrw —___ Press. oroP MMy O
Q oTnHer (O BEARING TEMP. DEYICES:

HoescapTion

‘C FOR ALARM

Bsero_______

& sYNCHRONOUS W/ o - T11

€@ PowER FACTOR REQO. UNITY

7 SPACE HEATERS:

‘C FOR SHUTOOWN

EXCITATION: &) BRUSMLESS Q sue riNG (] xw O VOLTS PHASE HERTZ
O FIELD OSSCHARGE RESISTOR B8Y MOTOR MFR. O MAx. SHEATH TEMP. c

(O wouNo ROTOR INCUCTION WINDING TEMPERATURE ODETECTORS:

O (O THERMISTORS: NOJPMNASE

ENCLOSURE: Type: () Pos. TEMP, coerF, () NEG. TEMP. COEFF,

Oecrass ..\ .crour __[2 | zxp. proor TEMPERATURE SWITGH: () YES Q No

O rerc € RESISTANCE TEMPERATURE DETECTORS: NOJ/PHASE :

Q teEwac Q rexa, usinG . GAS (O RESSTANCE MaTL, O OMMS
() couBLE WALL CARBON STEEL TUBES ' SELECTOR SWITCH & INOICATOR B8Y: () PurcHr. () MFR.
O wATER SUPPLY: PRESS,___ PSIG  TEWS. o MAX. STATOR WINDING TEMPS:

O WATER ALLOW, &P ___ PSI & TEMP, RISE d — °C FOR ALARM ‘C FOR SHUTDOWN

O WATER SIDE MIN. CORR. ALLOW. ING WINDING TEMP. OETECTOR & SP ACE HEATER LEADS:
AND FOUL FACTOR @ 1N SAME CONOUIT 80X

QO (A1) (GAS) sUPPLY PRESS. PsIG QO ™ SEPARATE CONMOUIT BOXES

@) () MOTOR ARRANGED FOR DIFFERENTIAL PROTECTION:

@ veEATHER PROTECTED, TYPE = O SEL7-BALANCE PRIMARY-CURRENT METHOO

C rorcEn vENTILATED QO c.t. cescriPTION

QO oremorwPro0F Q =xTENOEO LEADS [JLENGTH i T,

Q) orPen ) SURGE CAP ACITORS

O O LIGHTNING ARRESTERS

@) . ) &.T. FOR AMMETER

BASIC DATA: Q oescriPTION

@ a2voLTs prase 20 wemrz WAIN CONOUIT BOX SIZED FOR:

GF nanerLate e _|BQ 20 seavicz racTor 1.0 QO main wotor LEaos () TYPE:

@ SYNCHRONOUS RPM 200 QO nsuLaT=ED QO NowinsuLATED

@ INSULATION: CLASS Tyee O C.T.'S FOR DIFF. PROTECTION (MOUNTED BY o)

@ TEMP, RSE: o *T  ASOVE ‘cavy O SURGE CAPACITORS IMOUNTED B8Y )

STARTING (O LGHTNING ARRESTERS (MOUNTED 8Y
@ ruLL voLTAGE () REDUCED VOLTAGE ) (O C.T. FOR AMMETER (MOUNTED 3Y }
Q Loaceo O umnioaced QO sPACE FOR STRESS CONES
Q voLTtacz 0P ! QO AIR FILTERS:

YIBRATIOMN: O wer O ryee

@ NEMA STANOARD @) REMARK S

NOISE:

) NEMA STANDARO O

DATASHEET NG, L2 - DS -N =14

REVY.

| SHEET 5
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R&C

ELECTRIC MOTOR DATA SHEET

S MAMUFACTURER'S DATA

SHOP IMSPECTION AND TESTS

FONM

AT V2 CYCLES AT $ CYCLES

REACTANCES: SUB=TRANSIENT {X*d}

MANUFACTURER REQUIRED WITHESS
FRAME NG. FULL LOAD RPM (INO.) SHOP INSPECTION b o
EFFICIENCY: Fils e 3/8L v TESTING PER NEMA @) )
PWR. PAGTOR (INO.:  Ful. vaL [£18 MFR, STG. SHOP TESTS A (@]
CURRENT (RATED VOLT.: FULL LOAQ . LOCXED ROTOR IMMERSION TEST O (@)
LOCXED ROTOR POWER F ACTOR SPECIAL TESTS (LIST 9ELOW):
LOCKED ROTOR WITHSTANO TIME {COLD START) @) 'o
TORQUES (FT-LASE FULL LOAD '®] @)
LOCXED ROTOR STARTING (SYN.! @] C
PULL-UP (INO.) PULL-IN (SYN. o O
BREAKDOWN {INC.) PULL-QUT (SYNJ
COUPUING:
OPEN CIRCUIT TIME CONST ANT (SEC.) C supsuiEo sy DS TVTS
SYMMETRICAL CONTRIBUTION TO 38 TERMINAL FAULT: QO wrr. O mooeL

(O moToR MFR. () COMPR. MFR. (T PURCH. TO MOUNT MTR. MALF

TRANSIENT (X'd)
AC.STATOR RESISTANCE

RATED KVvaA

MAXe LINE CURR, IN STATOR ON 13T SLIP CYC. & PULL-QUT |

‘SYNCHRONOUS (X4} P AINTING:
OHMS @ < (3 MANUF ACTURER’'S STANDARC
KVA INRUSH @ PULL VOLT. & LOCKED ROTOR (SYN.) =
XVA 9 FULL VOLTAGE & 93% SPEED % {SHIPMENT

& oomesTic () EXPORT (C EXPORT 30XING REQUIRED

(SYN) () OUTDOOR STORAGE QVER 3 MONTNS
ACCSLERATION TIME (MOTOR ONLY @ RATED VOLT sez. O
ACCEL. TIME (MOTOR & LOAO @ 852 RATED VOLT. sEC. .
ROTOR/FIELD Wi 3 MOTOR SHAFT (L3-FTH) REMARKS: TLECTRC
AOTATION #ACING COUPLING ENO MOTOR. 4oV = H iz Q VT
NO. OF STARTS PSR HOUR
2.0 I (P — &0\~
FIELD OISCHARGE RESISTOR OHms
AATED EXCITATION FIELD VOLTAGE oL.
RESISTANCE OF EXCITATION FIELD ¢ 25°C Onms
EXCITATION FIELD AMPS @ FULL LOAD & RATED P.F.
EXCITATION FIELD AMPS: MAX, MiIN.
EXGITATION FIELD [ ]| AMEOSTAT (] FIXED RESISTOR REGO.
SUPPLIED BY _
ARARING: TYPE Luan.
LUBE OIL REQUIRED: GPM ¢ PsIG
TOTAL SHA#T ENO FLOAT
LIMIT £NO FLOAT TO
MOTOR ROTOR: T sovi0 O seumr
MOTOR HUB: {3 sou0 d seur
FOR TEWAC & TEIGF MOTORS:
COOLING WATER RECD. GAu
C.¥. TEMP, RISE **  PRmESS, DROP CLT]
(AIR) (GAS) REQD. —__ SCFM PRESS. MAINT, IN.HO
CURVES REQO. BASED ON MOTOR SATURATION ¢ RATED VOLTAGE:
Q) sPEED vs TORQUE (ALSO ¢ % RATED VOLTAGE]
O sPeEn vs POwER FaACTOR
Q sP=ep vi currRENT
VEIGHTS (LAs):
m‘l’— SHIPPING WEIGHT
ROTOR WEIGHT MAX. ERECTION WT,
MAX. MAINT, WT, (IOENTIFYY
OIMENSIONS (FEET & INCHES)
v v ]
DATASHEET NO. L= DS -K - /4 Rev. 1 sHesT 8 oF &
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EQUIPMENT LIST NOTES

ren OESCRIPTION cction TTem DESCRIPTIoN Lt ITen Se=caiPTion Locamiol b :_":q:_’r?:‘z‘:“—“" I -ocomes: WITHIM THEGASIFIER
07 12C- 39 332 SOLVENT FILTER B345] 1221|588 - Homne | DEAE RATOR FEED FRE~EATER F34 2 HGH FonT OF S1lISHED GRADE o EL leo'-o'
07 12¢-140 - 340 BIZBT STAGE - 2 =TeaM DRJUN e34 122 11obn - Bibosgs | SHFTED GAS COOLER F-54 R _
€507 1ze-117 - 57 RECYCLE UAPOR s o7aGE Coo =R | D-349) 3. EQUIPACAT NoT silow & Ve LraTED
ESL1 12c-o50 RUENCH WATER SURGE TRuM E4 12E-|18ae - BBass [RECYCLE VARDR 240 STAGE CoOLER | 0345 DISTRIBUTION RIGHTS. «r

e7 12c-151 - 51 He CoMRESHBOR K.o DRIM 018 I2E-11Dn4s - 2Dy [ RECICLE VAFOR AFTER CoolLer D34o
[ZATEE] FIRST STAGE =~ =T CONVERTER 22734 1ec-052 50 i CONDBNSATE FoT oo 122-12laac-32l0c  |LEAN SOLVENT Coo2R i B245
2-12- 212 SECOND STAGE ST COwWERTER Ee1 1ZZ-12¢ta 0 UNZUIFTED GAS =TEAM GENERATOR ES
12C-11% -3 THIRD STAGE S+ =T COWERTER 561 1212288, UNSHIFTED GAS LR STEAM BoILER e4
12¢-114-314 LEAN SOWENT SRESATURATOR D& 128-]25 - 225 HOT SUIFTED GAS AR Coo_ER 24
12¢-115- %1% HOT SHIFTES GaS K.Q DRI F1 1221 p434C STRIPPED WATER S2E-EATER e4
121136 Heie ABSORBER 0-345| 12e-127 HOT FUEL GAS CooLER et
12¢-117-317 H25 ABSORBER RICH SOLVENT lsT LASH DRIM| D345 12E-128 M - 228448| GASIFIER QUENCH WATER ReHeaTer F-24
12C-115-28 H25 ABSORBER ACH SCANENT 2Zuo FLASH RIM| D245 126122 — 229 |GASIFER QUENCH waTER SReHzaT=d | F-24
nc-o-22 2w STAGE K.Q DRUM D-345) 12E 130448 - 330448 Co: STRIPPNG AR COOLER- €345
12¢c-120-320 He ALASH DRUN fc-2%45)| 120-00 SOLVENT MAKE UP TANK B8 12 121-22) SURFACE CONDENSER 0245
12c-121-321 Cer ABSORBER e 126-132-332 Hzs STRIPPER OUERHEAD CONDENSER | D545
1241290832308 Cor STRAPER INoTE 4 122-122-223 15 STRIFPER 2EBOILER C-345]
127124 - 24 Hes STRIP=R 0245 120- 43 SELexOoL SUMP B-71 12E-124- 224 ACID GAS LzaTER 8349
rC-125-225 lor STAGE K.2. DRUM 2345 1ZE1%an <3300 |LEAN RICH SOUENT EXCHANGER 345
R 32 Hiw STRIPFER DUE-E8D L.O.DRUM c34s 1Z213 708 LESN ScLanT CroLeR )
1ocis) T8 Q05 Lis AESCRRER 8 12e-llo- 310 FIRST STAGE 4P STEAM GENERATOR exy| &2 EXANDOR NS HEkTet £
12¢-1%1- 33 2 STAGE K.O. RN 0245 leEt. =i FIRST STAGE SHIFT BFV. DREUEATER 34 Izg-132 SXPANDER INTERSTAGE HeaT=R 23
12 1228042 332448 | LOw PRESSUIE CLATH DRUM C345 12E- 12 22 5&&9«9 =Tace \AE-'I‘E. ‘-;!AT BoLez 2-5'4 12E-14248 -B42p |Uzs STRIPPER EeeD CRe-SATER 345
HE I Soe CELD=HISTED s K. o IN F24 128-113848 - BiBags | THIRD =TAGE WASTE YEAT BolLER Fad
lec427 LOT ZJELGAS L.O DRIM E4 12e-14- 214 EiRST STAGE SHIFT €80 HEATER E34
12¢c128 COLD FUZL GAS LODRUM e4 122 -145- 545 Hz COMPRESSOR INTERSTAGE CoolLeR | D7

ng|_c¢|
— = = )
(G G >3
la-3138

-3 Q@ c2ze QO o=

IRSCaN NN VN AN
S
€ 2bap [5‘5’2? oo L

| a8,
C « B = ” / Oc-rag
| / / i3 BERS. e | E-125 e:l‘l']e-ugu

\

a—n
\ e-122 €-222 . e-229
g A ~. | cibaE d:!{l e28a8 | — £-nioAs
: L= L= LR ¢ s 1 | -
A (&) \_\\. LJI e-16co e26c0 en5co
I - A M A e = > +—
‘\ \\ \'\_, ) A\A\ ‘.\ / / ,/"\>\," (b c-ie ¢ c-21% O cmis
N \ v

P00l

=8

d:&l B2

]

s @
- C}C"‘“ = |- G}J’e’t; | é can

B \\ Tt ’,// g1y e238 g £¥2e
A&\ ‘.-)L-](,’, TS 234 B E-3134
B 0 ;; :ge eas = 22045 ) %E'Pf

20'PIPERAIK(TYP,
Ve : ye)

i |

z -

S

m

~

i

CEESY —
[ o0 s ) L
Note 2 —g—== - d:t'n ezl i 5"
ke 3 [ ' ==t =
A —E—p=lée _ Gj c-240 cs40
[eozall e2oealy 3028
(3 g;m_og‘d} cin o8l d} c-21 g-aozag <3l
B : E-114 I E214 e2i4
orneemacx C a—u o e —x L
T T ( T T ] y ’ ) l ‘ ’ T - T [
| o
L L | , || ) REFERENCE DRAWINGS
c-225 a4 Guese c-325 G2 i3z *
— coiee § et 26 00 e = ] T sos-A-l  OveRALL SiTe 2LaN
@D{ 2 ba - QE_ Of [e3mfia @ =os-A-4 PLOT PLAN INDEX
I R = Ebk -7 c e B c-217 c2» © | a0
(] 5 = 3 -2
= Ty gEBG e, oo PR gmry
G——_—_Bc-ng ezees e : C28 e3eAB, . CQID -
s Gus . e2948 9 G285 [ua 3248 <] B0k
< . o =y =7 =D &, =] Ly €252 H—D . P2 4 ez
— 3wl ales g e23l ool e s Y o _| e s E—T
| &9 _ 3 2 g earae 5 B g D g—lhe-24a8 ——FIT—D P~ ke 28
Iy R w i N =
— 8 e w91 et o ew T D] B ew D] () e
ol Ll
i g aiAn c- 774 _é ot . o2 T o~ _eyaeuee.
= G-121 88 -2288 Q - 2248
(za- SLEEPER ] ~E=3= eon e = G o . =  asu
Il RO o i I
| 1 L e L L | e | L D
i T_—FH E-153 4 | 263 A I 4:&' E3534
- et by €153 e22548 Jy o e2%3 B 33548 E«L:I‘E—.E EE!I €253 B
| | | i \ 7' :H%H\‘A T eis3 ¢ E2a6cn gly . @2 Ty €05 me E»:M_:L_Eb - ma‘—Ei’I:yﬁﬂ
t’ J d ‘ tl NS it g2sser N Rk e 3%er = T
3. : - ; :: >< ; @cmu,plnA e e | g_:?%:.
| "1 | fioNw : _":Fr‘ Elsdase 2% p ey AR LS .- pe H e,
T T / \I e 3okl ol : emosp E23BKL p g 1 =208 B 3%%k,L :1;5 4 £-330
( e i35m0 ] : ] e-2351M Em e3%m by =1 e
. COMPRESSOR SHELTER e 142 A — <109) @ c32B C-1238 ‘iuz‘\—E:p -i‘.ﬂ.a c-22m A s . - C%’S © 10 20 30 g 50 O
N ——E i <
T"'o’. euze dp gy || —C:—EI =24 Eute 234 €L - —Kth eang Y h30-0"
D-043 Euzc = - 121 A eme  pe 4 e-22( 4 e342¢ €321 4 RAPHIC SCALE
“"i N ] | @ﬁa q €22 ® j—éa —u £-32( 8 —SEAle SoE
sz W o e-i2lc e [ ] = e2zlc o g % es2c
EQUIPMENT LIST L
ITEM oESCRIPTION LocaTion| ITEM OESCRIPTION locanon: 1ITEM DESCRIPTION lLecan TTeM DESCRIPTION LocaTion
128 Odt HiCcomPrESEOR <ALLBACK CooleER o7 126 -co0® SELEXOL SoLUENT MALE-U” FUMP oe 1ZT-lolA-H SCREENED SLAG BECT CONVEYOR| ES56T
128 - 14TM8 - B4TM4s | Cor ABSORBER PRECCOLER 0249 12G-110mMe - Dioats | HeS AB=oRBER PRESAT, SCLVENT CHARGE FUNP| D345 |2G-Ct4 ade RUSHING oIl PUMP oe A s0-8l[SSUED FOR PHASE ZERO |'p |UK |uk [Ks
Ll gL . S i coomsiers i g wmi | [ AR e e wovmma e el [
12E- 1541 8c - 3941 8 | SDUIENT EXCHANGER Co45 126112848 - 219448 | Hie STRIPAER REFLUX PUNP D345 126047 ate 20 P5ig CoupenshTe PunP 3 12y-1c2- 503 QUENCH EFFLUENT SCRESNS NoTel wo. | oare Revious o |om -'VII—- B
12G 12148 321 M8 | Cor ABSORBER LEAN SOLUBNT CHAZGE AUIMP C345 NoTet |scaLE: |=30-0' TR/IK T Cen€LTo0
126-122a¢8 F.G Hes ABSORBER LEAN SOTION CHARGE PUNP | &7 |- 1050l =TT UP VENTUR SCRUBBER \ore-1 = == |
12E 157- 251 sTeam Je] conbenseEr 12H 10ZM3 - GO | GAGIFIER 'DROP. WENTUR| SCRUBSER MoTe 4 SOOT SLURRY clLARFIER R7 ASHLAMD SYNTHETIG FUELS ING. 3&‘::7.'3‘.‘.’.!:.’.’.’3’.‘"
12%G-0% rece GbSIFIER FEED PoosTER PUMP o7 NoTe 1 o] SWRRY CLARIFIER FG (AICH SHERGY.COUPARY, s 0. OE FCO8 $00RZ811)
Nore-1 17H-104- B4 ExXHAUST STEAM JeT
\ZF-l02 -Baz gAéIF'tssL STAZTUP PURNE R WOTE L| %ozl aes BURNER. TIP WATER PUMP e BRECKINRIDGE PROJECT
\LF-10Daec-B03asd PLOLEES PARNER NOTE 4| 126-022 Ats ScoT SLURRY AUne ET 1ZK-l02a8- BOZMe | RECYCLE SUIFT GAS BloweR B34 BRECKINRIDGE COUNTY PHASE ZERD KENTUCKY
12F-col START-UP HEATER e o i ;-7 r;:vloa-aaq gva:’am \»m‘ca;:ie::cz T\;EBNe 224.‘;
12G-osi SELEXOL SUMP PUM 7 12%-coa L STRIPPER AR esso -4 .
GHIZIME: SZi g8 |LEaN S0l VENT HYDRAULIC TURBINE 0944 126122 Me- 232n8( His ABSORBER LEAN SOLVENT CHARGE FPUMP| O35  |12k10%-302 CorSTRIPRER AIR COMPRESSOR 345 PLOT PLAN PLANT 12
RGHI%Z - 332 RICH SoUL/BNT HYORAULIC TURBINE 0345 126133 a8 - 33948 | RICH SOLUBNT TRANSFER. PUMP o345  r2K-ul FIRST STBGE FUEL GAS TURBO EXABNCER | E8
11610t -5 GASIFIER. FEED PUMP 07 | nG-os e GBSIFIER CUBNCH \WATER PUMP &4 k- 112 SECOND STAGE FUEL GAS TURED ExpanoeR | £-8 GASIFICATION & PURIFICATION PLANT
12G-0ol s pc GASIFIER PEED PUNP 07 126" 13848~ 3%8ais | Con STRIPPER ScLUENT WATER AIRGE AUNP 345 12K- 14~ 514 HYCROGEN COMPRESSOR (<} . (UNLIMITED DISTRIBUTION VERSION )
12G- 13Dms- 22a8| LEAN BCLUBNT CROSS BLEED PUMP- 45 =
12G- 142048 - B42aqe | LEAN SOLVENT BooSTER PUMP 45 g o ol v
. 22 12E-A-2 |




fi
I
I
f

1

34 K 44 5~ omu

e |

|
WA soraarvmT 00 emany

[omemn 75 /RAG [snem =20

320E-P-00!

ELE CTRICAL ONE LINE DIAGRAM

ssuBD FoR REViEL/APPROVAL [

T klissuep For praSE ZERO  [rag

[\

NO. 30E-P-002

PLANT 3

SEE DRAWING

PLANTS: 3(PART)I2

6 -1750
REACTOR FEED PUMPS

SB.

(@-TYPICAL 12)

m o o d n~
@ w - & o e
[ w
o = - w = I x>
Wi <
4 o = < o o ~g
X 3 @ o (®) uls
< — o T = x=
W @) z = o > @
v O o Q =z
Z = w © = o © . N. M - TE
w 1 < . n < =
T = N o 8 F5>w $E =
YT > w - 32 2 Hh W I D W
- w
o o FOOBO { =8 2
S}
vl(*vl\ £
Q
(=) (&) S
L ~——- .ww QeSS 5
= S ————— e —
1 ® @
o <0 0= e It
o |
] i @
. m XTU&vIMTTD.v@_ asad 5
| 3 %
= POE=HK LI sy
| s N < 'Ol
| 52 - vl g - ——— —————— -2
< 3 |
_ $05 3 prei 052 D
X33 <2 O
. MNTA@T TVIG.:A 9 w_ rATml. >
¥ | 0w > <, O
83050 i ’
@kr 3 Q¥ )
(=09} w)..DLY.IYﬂ.*_.A %SM i O~ K-
r = | ?
' o & o |
;YIITO%%% el )85 : L,.u..vummwﬂ..n..v@
) < =% !
@ ! ©L = o :
k??v'wmﬂ?o.. JIITOW%P...Y!I 0z _
_ N ow ul |
o D —
| ..le..Om & *
s %]
>0 |
oWwpq- |
| ss. (082 |
X9 < @
@ @ | L xo
w = o SNE O Sut A
ja € T..c..r 8o ..YlI..Omwm =i 28] | W
o 23.{|\<.<NJ Oa L2
- 2 oo 3 Sui>
3 -0 _ A po-mice )5 w_cY!xwa @2 _
: ofg g 3 | g
' - e g3 3hrere) :
_ | a: 50 G ! 2
| m = [
© | 2 o 8], s | | g
09 O trerd o = XTD..Y@ 9, _ w
_ _ z =gl & ¥ u
| ) w F.ﬁ =< & i @
© =[¢) '8 0o 2003 © 0O °
. ol | & 2 g
| @ AR o .~ { == _M
. & jlu..v MmlO T lYm*.A..Ow%L rA..nIYAMWw. a
© <
< S | W o ‘ o
;F_ X < < OEH WS .-nl..
E 02 S o Pere(O28Eper(O3% | T
L £98 <5 sl 2 T g ®
.8 2220l ol IS gFs[Hh ot
~5— o> ! T..?.YMWIO i .-Yl._I..Oo S -l
3E@ 2@ , o o3& 83
a
1 e f Sa:= 05%7
e =<0 | [ S =2 18¢ T = P OnS
g ; oTg Qs
a " 1 [ B
a < ® I ol o LW V
2 > 0 | PO-=< Oq = PH)-e v 51 <©
w | = f <_j| 4m0 N Hi S @
. o S>a>g = =. ¥y
E S | X529 oy o Z X
5 e 0Soat>r=ie )8 & e )a T 23
= | = el tal e % =l 03
= < ~ 0l bt (%) =Y
_ ol.© " oza OpX
g o grpr=re(Og3z (284 oS-
w | ® © = O
2 o o @
2 _ oS3 e 3 3
o =1 Qa <
b <2 o 3 5
al o =i S @ e )2 3,
ol N gp N 4
< S | A
ot 2 .-Yﬂs.AA.OO i X..O..YWT..D&Y. O
S L %) N |
@ %, 0 ol ©
O 3 Gy S 10.oY|_ <0~
| ]
@ e SR N e iy S i e’ i i 3 @ S o — ) — i — - —— | — i a— i — s iy e, N
-~ o} TR DA s
3¢ e
e ©
asi ]
()]
) i ©
2 WAM ) 5
a 6%%
> AW TO05 ®
K% ; 10— (e —5
CRS)
-~—0—" ,

SEE DRAWING NO. 30E-P-00




From™ “T5e-240

®

FLARE BLOMOOMN

12F-001
START LP
ES

ATER
DUTYL10 MM BTU/MR

12E-114
FIRST STAGE
SHIFT FEED WEATER
DUTY 1 17.0 WM BTU/MR
0P135) : 730 PSIA
DTISS) ¢ *F
DP(TS) t 750 PSIA
DT(TS) : 560°F
SURFACE: 590 FT2

12C-111
FIRST STAGE
SHIFT CONVERTER
13°-078X7°=0-T-T
DP : 725 PSIA
[

2 L ANt e e

}2-2R-A-00%
900 ¥514 >TAA.

From \2C-340

A
900 P & STM.,

J\_J\I’\f

N

10 12c-142

800 PSI0 STEAM
T0 12c-242

900 PSIC STEAM

10 12c-342

|

900 PSIC STEAM

TO 12c-442

|

800 PSIC STEAM

10 12C-542

800 PSIC STEAM

17

2 O ®-()-
SO
BURNERS

CONTINUED RIGHT

el

12F-001

FUEL GAS

-
5
3
T

%

0
[

12C-140

FIRST STAGE H.P.

STEAM ORUM

P e S
1 1010 PSIA

0P: 650°F

12C-140 ke

C

T0 FIC
THIS OWG.

FROM 21C
0 27

R

20~

FROM PIC

-----

12E-111
RST §74.i SHIET

DT(TS) ; 650°F
SURFACE: 1002 FT2

e

r/\:/

900 PSIC STEAM
600 PSIC STEAM

CONTINUED LEFT THIS DG,

o,

TIRST STé i SHIET
P RN 15.8MM BTU (-

Jor

Q\r
L@{

12C-112
SECOM. STAGH
SHIFT CONVE
3°-0- x
P: 715 PSIA
Or: 650°F

£
RTER
117-0" 1

12C-112

(&

12C-113 12E-128 A/B
STAGSE WABTE HEAT BOLLR THIRD STAGE CASIFIER QUENCH MATER PREVEATER
30.7 WM BTU/ MK SHIFT CONVER DUTY: 20.0 W BTUNR
1A 13°-0° X 16°-0" 17 S$S): 680 PSIA
@ 35 psi griss): 31 ¢
Tt 650°F (1S) 1 690 PSIA
DTITS) 1 S25°F
SURFACE: 650 FT2
10 126-113
FROW 12€-129
(iz-1r-A-004
POT
12C-113
___________________ e
T
“

SURFACE: 3054 FT2

150 PSIC STEAM

(- &@Q:

<

®

24~

1s¥o

12-

12E-1288

S

J

12¢-102A 12k-1028
RECYCLE SHIFT BPARE

B wed

gg; PSIC DISCHARGE

380 P

FROM 12€-126

WASTE MATER

Y0 12¢-050

{l'.‘ 1R A 005 )

QUENCH WATER

K Fm TIC
T g PR RP I TIN T we—

10 126-12¢

D< —— 1Z-1R-A-005 »

> J 12-1R-A-006 )

TO 126-214

TEEETON

SYNGAS

YO 126-314

;IZ—’-I—OG] >

SYNGAS

NOTES

1. SEE SPEC. 14222-A-1.A-2 FOR PHASE ZERO SCOPE DEFINING
PAID CONTENT .

2. PAID IS TYPICAL FOR ONE TRAIN OF TOTAL OF THREE TRAINS)

2. TS, DRAINS, LINE BLINDS. BREAX FLANGES. ETC..
NOT SHOWN FOR PHASE ZERO.

4. ALL PANEL MOUNTED INSTRUMENTS ARE LOCATED IN THE
WATN CONTROL ROOM ANO ARE ON A DISTRIBUTED
DATA SYSTEN. =

S. IMSTRUMENTATION DOES NOT SMONW AUXILLIARY
DLVICES SUCH AS ACARNS

REFERENCE DRAWINGS

PROCESS PFD SHIFT SECTION 12-0-8-02
PROCESS PFO SHMIFT SECTION 12-0-8-03
VACUUM BOTTOMS
PROCESS PAI0 CASIFICATION SECT. | 12-1R-A-001
VACUOH BOTTONS
PROCESS P&ID CASIFICATION SECT. 12-1R-A-002
PROCESS P10 SHIFT SECTION 12-1R-A-004
FUEL CAS
PROCESS PAID PURTF ICATION 12-1R-A-005
VACUUW BOTTOMS —
PROCESS PalD GASIFICATION SECT. 12-2R-A-001
PROCESS 410 A RTINS s 12-9R-A-001
PROCESS PAID eI AT on g, | 12-4R-A-001
PROCESS PAID ZlE‘.’r“Tc??lEE“Eecv .| 12-s”-n-001
PLOT PLAN 12€-A-1
SYMBOLS 4 LECEND-PRIOS 0E-A-1
SYMBOLS & LEGEND- PAIDS 0E-A-2
SYMBOLS & LEGENO-F410S OE-A-3
SYMBOLS & LEGENO-P4IDS OE-A-4
A
Aﬁ_@ﬁ\h AS SHowrd
T4t [ 15s0F For prase zero uee g [ |10
@ ISSUE FOR REVIEM & APPROVAL I¥s
- [o e - [ o [

[mees o l— 3 1

merearTLs e BRI R

BRECKINRIDGE PROJECT
COUNTY PHASE ZERO KENTUEKY

PROCESS PIPING AND INSTRUMENT NTAGRAM
SHIFT CONVERSION SHT. 1 OF 2
GASIFICATION AND PURIFICATION PLANT

14222 12-1R-A-003 |2

HOUSTOM
Seatibas




318 12/28/80 VR

NOTES

- 12E-125 12E-116 A/B 12C-136

126-113A/8 12c-115 _12E-115 A/B/C_ @ e B s L L — L. SEE sPEC. 142221182 Fon panse

e 5 HOT SHIFTED GAS DEAERATOR FEED PREHEATER GASIFIER QUENCH vor ons CLD SHIFTED anG ER0 SLOPE DERANING PALD CoNcoNT
O el ] Frcs LN o BOTY o BTU/HR DUTY115 WM BTU/HR Pl 2. PaID IS TYPICAL FOR ONE TRAIN OF
HEAT BN EhS W Driasliis FOIR & 0P (88) 1890 PSIA 0P 1885 PSIA TOTAL OF THREE TRALNS
DUTY 146 . 804 BTU/R i oUss B e a e BT (88)1300°F Df 1 300°F DP1 850 PSIA
DP(88) 1480 PSIA iR A DP (T8) 1680 PEIA DT1 300°T 3. VENTS. DRAINS, LINE BLINDS. BREAK
DT(88) 1380°F R m2 07 _(18) 1300°F FLANGESS EIL., AKE NUT SHUWN
JATH 13 Pein SUEACES SURFACE 11500 12 FOR PHASE Z£80.

\T8)
SURPACE 14550 FT2 e

4. ALL PANEL MOUNTED INSTRUMENTS
ARE LOCATED LN THE MALN CONTROL
ROOM ARE ON A DLSTRIBUTED
DATA SYSTEM,

S. INSTRUMENTATION DOCS NOT SHOW
AUXILLIARY DEVICES SUCH AS ALARMS.

'8

QUENCH WA ER P a—

5 7>
RAW H2
Vi AN
£\
o0
0 - @ FROM_12C-236
16 G o

il O . O+ O-& “
@ —® O Y T~ E - —_
Or O QMU gf- -
©

( : ) 12C-136
12C-115
ﬁ\ /U ) /Ja
12E-115A Vﬁ:llsﬂ 12E-115C 12E-128

=l

10

Fol

1

|
I
I !
: )/ C ) '
il 1
@- l
'
-
™ 1
| ! |
! 1
|
i |
! !
|
| |
; Iz : !
N | : REFERENCE DRAWINGS
1
! ! PROCESS PFD  SHIFT SECTLON 12-0-8-03
1 1
jr : |
1
\ | ®_ —>< i
ko 1
__-@--__@ H . PROCESS P41D- SHLFT CONVERSLON SECTION 12-1R-A-003
!
‘ X ! PROCESS P41D- BoRisoCAR IO oY 12-1R-A-007
1 1
Y e | P | i PROCESS PALD- FUEL GAS PURLFLCATLON 12-1R-A-005
' b |
2 S i i
' 1
\ '
1 s !
E ! Fv i
£ 5 g w 1 % !
o g 2 5 ; H = FROM_12C-138
@ 3 a | FY o ‘{ | {12-1R-7-005¢ PLOT PLAN 126-A-1
2 3 ] ‘ fl & = ! ¢ QUENCH WATER
! : z z ! 5 SYMBOLS 4 LEGEND- PAID’S 0E-A-1
|
! i ey SYMBOLS 4 LEGEND- PAID’S oE-A-2
1 i ¢
i ! 1 SYMBOLS 4 LEGEND- PAID’S 0E-A-3
1
@ { | 1 SYMBOLS 4 LEGEND- P310‘S OE-A-4
14 ! 1
o — /‘I H |
- TR W ! i
! 3
L T0_12c-050
T 3 +2-1r-A-005 )

0 QUENCH WATER

3"

%
B>

fag ISSUE FOR PHASE ZERO woclusc|aelyl % | LeB
ISSUE FOR REVLEW/APPROVAL OWP|ARP| ! HS
an esive o [oen [mrv. | e o [
- [mwe o [™  win |
oo = 3 U.8 _DERARTHENT OF ENERGY
(1?) 5 0 RIRCD BNERGY EhARY: Thc!r  SGoPEBRTIVE nommmneT™
BRECRINRIDGE PROJECT
COUNTY PHASE ZERO KENTUCKY
: |
i{ g = 5 = - PROCESS. PIPING AND INSTRUMENT DILAGRAM
& W 2| |3 SHIFT CONVERSION SHEET 2 OF 2
- W . 120-1138 GASIFICATION AND PURLFICATION PLANT
5 | |5 COLD SHIFTED SPART
glJE 200 Ceni X 32 10 o1
E [red S ". 08 40, D 40, -,

®

14222 12-1R-A-004 | 1

HOUSTON

MAB:




e e L e e T A T o i O e im0 O T i

= —
! -
12E-122R.B.C ‘ r 12E-123 R.B \
BRHITTD SiEHr Py 3 ; 12E-123 R.B » > ® 12¢-137 = - ¢ ® NOTES
"r'f“"éé?._?és‘"_"'// 4’: MM PTM,“? ST G L. 3, A BTU fnT, ~ et 126126 A/B) Ied e ; o REESTANS ool e 12C-138 12C-050
R o Dutrs E KhockouT DRLM HTER rﬁrnrzﬂ//\' &AM BT n Y E}, E%in‘/” ~ 4 MM BT WY i g COLD FUEL GRS QUERCH HATER SURGE DR
- s B 5 o OP: 720 PSIA Hel 6 g pabhen PaA T 5 <
it W B e i i A it B Bl oo S o7 AR AT BRI SR 2 for e 200
‘ ] ) (TS): 495 PSIA ¥
it : R WS REE e ¥ T s
d 2 3. ALL PAMEL MOUNTED INSTRUMENTS ARE LDCATED IN THE
QUENCH WATER e Y MATN CONTROL ROOM ANO ARE ON A DISTRIBUTED DATA SYSTEM
=
A e W P Sk i - Mg s o1 s i ccs
BERCH MATER e e -
T0 12C-303
QUENCH WATER FROM 12C-120
10" To 12c-127
12-1R-A-006
FUEL CAS
1 ok v T0 126-139
. — Al
X : FUEL GAS.
1 i
| 10 ve FROM 120127
i
' 8. FUEL QAS
S [ I T T T R e & ST O T o ol MR S -~ I < DR SR MR R | e R st B IR RS B M . e
v 12E-126R L
| 6
! Pl
' g
| ™ T
1
T0 12€-228 i I q Y
GL | OO = %
!
i
(iz-m-A000¢- { 12C-138
| P — 12C-050
: : e [ E
10+ ! B i z b= E/1 ™ | 5
| . B ‘ s & —
! i e
! @ \ 3 3
! H @
i I ‘T— 126-127 3 .
' LT &
! - G _/
; , | S ST
' | | \
| ! H>< / | :
i ' / ! :
1] ' ] ; 1
' | X 7 i i
E i i 2 i i E ('-'5
s : E 5 ¥ ! = Tw i | T Lo
% { —@ \ s ‘} 2 ' % £ Fc Ly !?@ : 7 % ) i
3 i e ' £ '
% SIS : & = ( L : X
! t / 3 i LS i H :
0 120-336 . 1 _‘ ; 5 é : :
(z-®-» 004 ¢ 4 4 L : ; (0 i ;
i ! 10~ % I ' !
T0_12C-236 ! ! '
(zemnomt f “ ! el e st & : i
R - Sl e i il PR R S e T TR i 1 s | PR SRR | R | T = 8T T | e i e T ) S e R e e e | e R e T T i e e S T . LR I T ] G R 353 gyt 5 T e e
4 i 1 | !
'1 L, E T .- i 14 & 1 \ = )
TO FIC ! adder 1 Fast-Ebne : ; ; i
[1z-m-8-000 4 i 1% Yy ) ' } [ ‘
Yo Fic ! i I !
et} - ¥ : § =S wleon il e i~ - - M e R o e i B g R o - SR - - \
g | 6 ! — REFEREWCE DRAWINGS
12C-1 ' ¢ -
—i} S ___) e P TR s P TEE. f mocess 0 GEtog 0 ™ | tanos
@i 77777 e e P,,,, T < e e R o mmwm’a . VREESE - R R e e I~~~ ~F * PROCESS PFD BHIFT SECTION 12-0-8-03
- I o X e e WENEYT  RESERMT . CWREENL ® R N RE L RR P N e ] 8GN MR R SRR R T |
= - \ /\ J{ PROCESS P10 Ml ] 12-16-A-002
2 g ‘ P PROCESS PRID SHIFT CONVERS |0k 12-1R-A-004
: E " PROCESS PaID BHIFT CONYERS 10N 12~ 1R-A-004
o =1 ~~
% 2 -g { A g, o oot e e PROCESS PU1D %‘”‘E‘ﬁn;‘mﬂ‘-‘”‘ 12-1R-A-007
FROW 12C-115 0 o \
sy log e . :
\f~} g PLOT PLAN V2E-A-1
v P DE-A-)
FROW 12E-128 - § - SYNBOLS & LEGEND-PLIDS 0i-A-2
El!‘ll-l'm >— — { 77 SYMBOLS & LEGEND-PRIDS OL-A-3
DLENDH WATER 5
FROM 12€-220 - s SYMIOLE & LECEND-PRI0S i-A-a
h ..
FRFLLE -
=
12-3-h-003 —+§'N
LT
e e L e e e e e e o T pee S RS SRR, SR —— O R T 2 o o SR B RS e M W o N B N e . B L R
R WATER I o TR Y o AT T DU Sppeeowes e B TN BRI LR R B M WRRL s W SRR TR PRI - s o G 8 SOCRRTEE. N L el i R TR SRTYRIESCL. o0 % o x SERERRRRY B MR o SR L ETE oo SEVEVTRPEORE SRR i e i et TR R B e S SRR e e e R L
0 1Y el e T e R v e G IR e e R L R e 3 . o = v SR . TS S T B - e e e e T LR G AR e L e R T . TS O SN e R L e AR T e Fay
Grmaam) -} A E
SRy by : B R PHREY .. e | | ¥
AN SYNCAS ¥ o
' A A I1SSUE FOR PHASE 2ERD s
ERON 120215 !5 18 & las17]  1SSUE FOR REVIFW +
Fiz-za-A-004 p——— H DGy FaNEd R s
4‘ e - | - e i,,ﬂ, L
e L L e S
‘ $, DEPARTMENT OF ENERGY
T T [meresaras o= BT R
BRECKINRIDGE PROJECT
. of 1o 0] ¢ | [BRECK IMRIDOE COUNTY PHASE ZERD KENTUCK Y|
G
& |X —-Q37A 126-0378 PROCESS PIPING & INSTRUMENT DIAGRAM
E g Goe 562 Pet ARE FUEL GAS COOLING & TREATING SK.1 OF 2
& 3 420 @HP CGASIFICATION & PURIFICATION PLANT
@
e ——— =
o | je222 12-1R-A-005 | &




-116 126-137 2c- 2c- 2€-157 - - - - - - -
sg% 15 AE0RBER @ 123 TESORER Rio F1ESY gvace STEAN JET g%&r;‘g—xm a&uﬁsv sr;w :?2‘511 v;oa Elﬁ%%.i né_czv% ®. Faal %‘W
FIRGT FLASH ORUN Z FUASH ORUN 58 T 0e T BUTY1 0.7 M BTU/R N W ! wm R 08 B e o ’74&% g A lc.gs;‘
3 Bridioe
3
] ]
: ! s
" , 10 126121
T Elz-lk-l-mﬂ >
’ “ K28 ASSORBER 0.M.
! - ]
. } ﬁ 10 126-124
[ ln . El:—ln-n-«m}
: LEAN BELEXDL
§
ﬁ L p— ,
FrOM 12-130 ' i
I + ‘
BHIFTED GAS : @
W 12H-104 \ B .
10 12¢-218 ¥ —
! : o
. | , = (™)
' \
0 12¢-218 é i : p?
v P ‘ T M
g = ! Y
00 " i [N R, 1 . A) 2
! P 12E-119A4
___________ AP D S SN /C’D o . ! 126-118R
Ll M '
- 1
. 12zc-u¢ - Pl ! L ! ~
» . T - 20
1 1 ]
' ! ]
& NG = | = = ©
. i 1
g : = D ; | :
i . =’ 8.0. )
: C B 12c-125 @ RO E
' |
. : -2 G ¢ ; ‘
) b ! © _ Lo | 13 '
' : iz-u18 (@ i £ i 126-118
| ]
- 1 \le ¢ ) & oo : ¢
8 u ) ' h )
% - ! Ty _ @ - = H ! )
: % : !
COT0O | | — . .
' 1 < 2
' H ] ! 8
, ; ! ' ‘
@) 1 ‘ | ' -
b ' 1
i : . . : : ; B
: : ki 'y : 2
10 F1c | | o ! £
12-2R-A-007, [ 1 ' 2 : § 4
1 + ]
0 FIC . : ) M : 12€-119 Rl B 12C-131
12-3R-A-007 e H L [}
™ Pic ' H
-- -, : . )
' K -
1
'
H {
0 12€-137 ! £
(iz-1rA-o08 & n J
UEAN SELEXOL . ) !
H -
, ] ' v
. ; 2 : . & .
] ' 0
' :
L}
: : : ot 3
: @ ' o ;
. : oz ‘
) 5o
. j0° ' ' K;
N 1
B 140 . t ‘
; . FROW 120~110
' < l!-lﬁ-ﬁ—mg
. \ . . LEAN BELEXOL
S : i
. 1
I : '
4 : 14¢ l
1 # )
A - LVA ______ H h
10 12€-135 f{.
{ |:-m-A-oon§ Y K
RICH SELEXX o L —@
FROM 125-135 187 * i -
Sitmaoon)- c X :
CEAN SELEXOL :

L

- ——

NOTES

. SEE SPECIFICATION 14222-A-1 & A-2 FOR PHASE ZERO
SCOPE GEFINING PAI0 CONTENT.

. P41D IS TYPICAL FOR ONE TRAIN OF TOTAL
OF THREE TRAINS. UNLESS DESIONATED “COMMON®

. VENTS., ORAINS. LINE BLINDS, BREAK FLANDES.ETC.
ARE NOT SNOMN FGR PHASE ZERO,

. ALL PANEL MOUNTED INSTRUMENTS ARE LOCATED 1.

~

@

-

w

. INSTRUMENTATION DOES NOT SHON AUXILLARY DEVICES
SUCH AS ALARNS .

N
THE MAIN CONTROL ROOM AND ARE ON A DISTRIBUTED DATA
SYSTEN.

REFERENCE DRAWINGS

RERGvac ccesan o 12-0-8-08
R CoRRREGS o o ¢ 12-0-8-08
CONvERSLon SECT ow 12-1R-A-04
Foo aRs PimiETeaTion o ¢ 12-1R-A-06
AYORGoEA PURIEIERT o 12-1R-4-008
FORGGEN PURLFTEAT 10w 12-1R-A~009
FvORBEEN PURIETERT 10 12-1R-A-010
PLOT PLAN 126-A-1
SYKBOLS 4 LEGEND-PAID'S OE-A-1
SYMBOLS & LEGEND-P410'S gg-a-2
SYNBOLS & LEGEND-PAI0'S . OE-A-3
SYMBOLS & LEGEND-P4IDS OE-A-4

o

g ISSUE FOR PMASE ZERD m3r
16SUE FOR REVIEW/APPROVAL
o e = o JEaE
] cesm0 o | oxe ]

ARM) AN RYNTHETIE FUFLS. INEC,
AIRCO ENEROY CONPANY. INC.

V.8, DEPARTMENT OF ENEROY
COORLRATIVE ACREEWENT
NO. DE-FCO5-@00R20717

BRECKINRIDGE PROJECT
BRECKINRIDIE COUNTY PHASE ZERO

* MADSES 12/23/80 FRO

Ce= o B , ° :
- — . FIRQY STAGE * BECOND BTASE ASE £ N
A T 26-133 A20-1338 [» 12€T-108 12K-104 fuiRo st 126-1458 126-145A GASIFICATION AND PURIFICATION PLANT
HYDRAULIC TURBINE TRANGFER PUWP } m_m:ml‘ ' RECYCLE VAPOR T ePARE "CONDENSATE Puxe .
‘ CorrmsIR COREEIR o e e -
. i _ oo | 14222 12-1R-A~007 1
i 34x44 TV BTZ-E




FROM 12C-138

SOUR FUEL GAS

*_FROM 12¢-150

T012C-150

FUEL CAS

10 FiC-

T0 1264135

12-1R-A-009} - - -

FUEL GAS W28
ARSORDER

g

A

12¢-127

(%4

NOTES

[¢ nz~m-n—oos}

RICH SELEXOL

10 12£-235

X

12-2-A-009

T0 12€-33S

X

{12-3R-A-009 7r

FROM 12¢-132

X

COND
50 PSit ST

0
3

O

®

LEAN SELEXOL

FROM 12C-232

Gr

0O

LEAN SELEXOL

FROM 126-332

A

&

®

12-2R-A-007
LEAN SELEXOL

MADEAD 12/17/80 CS/CB/SOR

Q.._
e

T

QR Q

o

T

CRQ

12k-112

BECOND STASE FUEL
QAR TURDO EXPANOER

4@00 BHP

|
4

s

(.5

!
o V
CXPANDER FEED EXPANDER INTERSTAGE SN g ! > )
BOTYs 10,2 N BTUAR HEnTeR, Q\_ N "'\/\ s CooER )
OF(83) 1 80 PSIA DP(SS) 3 80 PSIA ., g ;
S B B V2.0 MM BTUfWr : ‘ ‘
DT(T8) 1 JQO°F . DT(§S)s 00" F
£ 550 FT. SURFACE 1 1650 F12 5 ; %
~ o — I, . b I
~TJ~— 7 , *
. A E
(o) 3 ‘ |
e . |
: : i 3
' 1 R !
Ll ) I
L ) ) £, Y
s s a *
. . | v :
v H Ty
: : ’i
' 3 ¥
' i
1 Y :
)
t ) 3
! \
: . |
1 " I}
e a . |
: !

2Q-122A
FUEL GAS
LEAN SOLUTION
DR P

. FICATL -A-| & A-2 FOR PMASE ZERO
1 B PR R

. NSTRUNENTS ARE LOCATED N
2 1,;#‘“0:& L) d OM A DISTRIBUTED DATA
Y .
INSTRUMENTAT LON DDES NOT GMOM AUXILLARY DEVICES
BUCH AS ALNDS .

b4

VENTS. ORAINS, LIME BLINDS, DREAK FLAMGES, ETC.
ARE NOT GMONK FOR PMAGE TERD.

REFERENCE DRAMINGS

R oo
PROCESS PaID 'IIL"?AS 12-1R-A-005
FRCaEn AR IETERT T 12-18-8-007
ceas SAD ek 12-1R-A-000
PROCESS PAID SELETOL 12-1R-A-003
mOT PLAN 12E-A=1
ITOOLS & LECEND-PAID’S 0E-A-1
SNOME & LECENO-PAID'S oE-A-2
SYMOOLS & LEGEMD-PALD'S OE-A-3
$VE0LS & LEGEND-PAID'S OE-A~4

N ]

JIREY \LEA239 D lp‘—t

’ AN, ] 105 Fom punss o g hage P[5
1SSUE FOR REVIEN & APPROVAL ]
T T S SR
TR US L e~ ST i bed™
BRECKINRIDCE PROJECT
s couty P TERD

PROCESS PIPING AND INSTRUMENT DIAGRAM
FUEL GRS COOLING & TREATING SH. 2 OF 2
CASIFICATION AND PURIFICATION PLANT

P prenpey -
e 14222 12-1R-p-008 | @

m— A ST

e



t v l - ! !
,__f\ /'\,-\A l - _
: j : . @ : @' : NOTES
12c-139 : 12€-135A/B/C//E/F/Q/R/1/3/K/L/M/N {’, 320052 12E-1423/8 ’ = ¥ o132 ) . i ( d-aze o dze 12E-121 A/B/C '
' RICH SGLVENT ’ ; [ iy - B R e ! e smieeeR o CoOODeER ’ ﬁ g K.0. A3 HeAvER - . o il » ; * 1. SEE SPECIFICATION 14222-A-1.A2 FOR
SOLVE';IJ"U“ B v ?ﬁ' qofnﬂ ‘ TREATER ' . . - . 5 H -1+ 0,9MMBT\A/ hy . R Fooex . * PHASE TERD SCOPE DEFINING P40 CONTENT.
oot ; o 3t°F f \ . g g N - . v . 2. PAID 1S TYPICAL FOR ONE TRAIN OF TOTAL OF
ore ~ : el |8 L \ . THREE TRAINS. UNLESS OESIGNATED CONRON”.
. e ' 3. VENTS. DRAINS. LINE BLIMDS., BREAK FLANGSES.
’ - ’ . . .. . \O1 4,4‘2 Z ETC. ARE NOT SHGXN FOR PMASE TERD,
| : . . : 4. AL PANEL WOUNTED INSTRUMENTS ARE ON A
. . ¢ ) DISTRIGUTED DATA SYSTEM.
' 7 @5‘ @ . @@ . . o 5. INSTRUNENTATION DOES NOT BMOW AUXILIARY DEVICES
‘ R LD LA SAS |‘a- . _ - . . 3 ) . ) . M 6. ONE (IC ON FUEL OAS 128
L . . \ N : 187 - ! @ - Lﬂf - - ’ J . f JSSIRIER G216 3 FIC OF
' ; . . : ! o . A ’ )
- : o : R ’ % ’ & : . :
- H I . : (p1c) Y, . . .
- | [ | & —® Bt F ﬂ 4 Q L e
- A : -, | A : @) . . _ ; tostio 0.,
P _ ) . T | Fc i { . .
i - n . i [
; . : : @ A . . .
. - I—® :' 18° - 2" 107 s 5
. ' ‘ : R DO g azmi2a |, : , o
\ ' N N 1 12-2R-A-009
' i h K28 RICH BELEXOL
‘ FROM_12€-334 -
N _@ 12-3R-A-000
HZ8 RICH SELEXOL
24° T ——! v g
O @ ‘ 126128 ' VA
= O 9 . -
A PN
. , ¢
A | eanau Y X< E
\ t )
_® j : . 126-130 ; ;
12€-139 2 _ i g . . .
= | P A S :
- & Loer-@ | | ,
g & ' ~ =
H '
@ '
, 1 . : !
™ ! !
- ) !
. ' i
' - ' )
1
X . ' B - v : v ¥0 '
. E 1 - '
' Iy g o ! : )
. . [ i . i .
e e " ‘ . i ! : \ B o : ‘ ! ’
RIOH sOLvDT . - ) ’ ‘ H % !
' I
1 ]
' ./ . : ' 8 _ . 3 ' )
! o 1 : ! .
. . Mo i . . @ N D [ REFERENCE _DRANINGS
-~ ' ' , ' FROM 120-132 PROCESS PFD HpS OAS RENOVAL 12-0-8-05 °
™ 3 ' : . H \ UEAN SELEXDL
“ ! . - Voo
' . . PROCESS P410 SELEXOL Hp PURIFICATION 12-1R-A-007
R ; : PROCESS Pal0 SELEXOL Ha PURIFICATION 12-1R-A-010
. %) Vol : 30
i “ ; : N
i (YNl ; s .
° ; 00 @ ! . To s2c-118
. . . . s : T 48 12
L e PO . v . : ! . LEAN BELEXOL
i . . _ ' : . ! ' oo PLOT PLAN 12E-A~1
“ ettt @ """""""""""""""""""""""""""""""""""""""""""""""""""""""""" " Ak . . . SYNBOLS & LEGEND-P8105 0E-A-1
. 7 : e e e e e e T U PO . et o e . . FROM LIE : SYNBOLS & LEGEND-PAI0S : oE-A-2
2 [ [ S [ T PP it e i e e et hainbatebedd - - D i R ot g g gy e 12-IR-A-008 SYMBOLS & LEGEND-P4108 0E-A-3
‘ V : . . R SYKBOLS & LEGEND-PAIDS J_ OE-A-4
™ . . - . i .
i . . _ ) ! ' . . . . ' . . ] ‘ 7
! . R - R . . . . ) - ) . . ~ R FROM 12€-127
‘ ' ! . T o : C . . . . RICH BOLVENT
. . A . i . .
R \ 2*
100 : ! ; v f )
‘
RICH SOLVENT : ) N P ; . ‘
10 £ ' - 4 ' " .
1R-A-0 - = 4 = X X AI I
LKA SOLVENT ' . . n N )
.7 . . : T e RS |
\ o . ‘ K BT ISSUED FOR PHASE 0 use ] Wi,
. - J ' : : ' A T G
: ' - . . . . N E— s
o 1eae . ) - X . é ] . ) ] Pr R . . [mwe  ow o v |
(15‘!&{ AR ) ' : AmAND STHETIC FUBLS. Inc.  §aSa PEPAMDENT oF DEReY
T ) . . ’ AIRCD ENEROY COPANY. INC. SXERALIYE Nansrneny
— § N BRECKINRIDGE PROJECT
I RRECX 1M ICON COLMTY PuA TERn oy,
R ¢ n . -
~ 128-0478 H L] & . . : . PROCESS PIPING & INSTRUMENT DIAGRAM
' 128-1198 126-1198 . SELEXOL HYOROGEN PURIFICATION SH. 3 OF 4,
o 3 ] . U ey Seipren aare ’ ’ GASIFICATION AND PURIFICATION PLANT
: 2 . H . .
) . — -,
' « - | | Q
. . ® . . 5 - : . 14222 12-1R-R-008 |2

“‘MABI0D 01/05/81 D1/SOR



— e —

i
o ] .
i3

g ! - “ -
a4 . . . ® ® NOTES
12c-114 120-043 . 120-001 12E-147A/8 12€-152 @ @ ezt : 12C-120 ~Ne § 12E-153 A/B/C . cRow 126-321
LEAN SOLVENT SELEXOL SUMP N LVENT CO» ABSORBER 0, ASSORDE ~ > FLASH OF = —_— - § <t
PRESATURATOR " . MAKE -UP TANK %c&sgszﬂ g e, BhE 5 g g Mg ELA ) s g : . g"xcﬂe uTioN \ y (z3-A008{ 1. SEE SPECIEICATION 14222-A01 4 A<2 FOR PHASE
b e ] ol |= FROn 12€-221 2. PAID 1S TYRICAL FOR ONE TRAIN OF IOTAL OF
el |= ¥ ° oe .......... e e L T UGPSR, - =l e 5 E TRAINS. UMLESS DESINATED "COMMON®
i Id = i t - E 7 3. YENTS, ORAINS. LINE GLINDS. GREAK FLANGES. ETC.
R . . N . 1 . e . . 8 ¥0 12¢-151 ARE NOT SHONN FOR PHASE ZERO
: . : # =t - e ~<-1+ 1 4. ALL_PANEL MOUNTED msvnuuzms  ARE LOCATED
» . s . ~" - - i . P "IN THE MAIN CONTROL ROON ANE
. 1 HYOROGEN OISTRIBUTED DATA SYSTEM. Al
* N ro === @ .: : ' 5. INSTRUMENTAION mss M!‘l SHOW AUXILLARY
& 12 . . " 1 CEVICES SUCH AS AL
/ v ' >
- ; ’ | . X , <.
FROM_AREA PSV'S (THREE TRAINS} I H + . . 10 126 9
. . X . I N ! : . . . - C FUEL CAS
FROM AREA GRAINS (TIREE TRAINS) ! ¢ I® . : ! N o m;—v
UEAN SELEXOL : . ) H . - . \ ‘"'sw‘ &
° - . ~ "
FROM TANK TRUCK . 4 J 1 '
~ , * '
= — . - G+ () | : o ,
. . . . . . J 1 Y, ) . : -
i ' ! A '
. . - B : . 1
. . X y Co N - .
Has 1
BQHO - ,. S O : -
. y - N “ , : @____ . : ] . . .
2E-147 : . ! VY : ’ ' .
@ , = &Y ol | i ' | ¥ -
. ’ 20° ‘ ! - ' . N
12c-121 &N ' : ' ’
iz N\ 3 : , _ \ .
| - 2 O :
| | A Nl ., . ~ .
. ' & ' : ‘
x T 1 ‘ Oto - e T, O o (9] e®
. . 120-043 i @ 5 0 ! . - J .
. 120-001 120 . : LS . & \ o}
D & A : X ' - - : ! : : 9] & ‘ . : ‘
12C-114 ' . v ) : H 12E-153A 126-1538 . - ) .
-_— » p . P 3% 126-152 o (*° 12¢-120 i I 2= 150R 12671530
Lo — ’ " - . ! o of
! b — ! : ’ . )
~ d v ! L ) { )
(84 . ] . Lr : -
I e @ ‘ " : ™ ' ' , ™
: ) ‘ ’ CH ‘ : S,
T ! ) -
? —(O! : o 7 Q L :
: = ) ‘ : 11 Y -
e 3 & - 1y . : C
M N’ S’ ~ L ,
H . * @ . ! . '
1 K] ] 2
! ‘ ! H
> ) 2 '
. : —_—
" . -
o , : ; PN .
) - . ' ~ ~ ‘ \I\ﬁ- X 5 *
; ’ - L + : ‘e
- fmmmm e N i . 20" t .
' : K ' 3
: - a = OOE
i Tk : ‘ b | e _ |
' Y % \ coT : : . . ~
: ! i ' : ; . . : . ) :
A ' A o‘ .
) ] . o % l{ '
i ‘ . A8 .@ _______ . ®_ e “ . . . ) REFERENCE_DRAWINGS
. 1% ) . [ : 20- . . . vn 12¢ PROCESS PFO H25 REMOVAL SECTION 12-0-8-05
' ¥ ’ . - - - 12"'?""0'0 PROCESS PFO CO2 REMOVAL 4 COMPRESSION 12-0-B-08
N . . . . I . \ RICH SELEXOL "
! E ’ ) - R . h . A PROCESS P410 FUEL GAS COOLING 3 TREATING 12-1R-A-006
Q @ . . : - . : y . . 4 PROCESS P4I0 SELEXDL WYOROGEN PURIFICATION|  12-1R-A-007
14° ‘ - . . . . ’1 ‘ R PROCESS PAID SELEXOL NVWEN PURIFICATION 12-1R-A-009
—;:Es"un,m S ovent o t— ’ i 3 ; . : o ; " X C PROCESS P410 SELEXOL HYOROCEN PURIFICATION|  12-1R-A-010
@ ' : i s ' X X X X i . : PLOT PLAN 126-A-1
- 4 ' . 42 x N L . \ . R /w SYMBOLS & LEGEND-PAID'S OE-A-1
kel ‘ f . \ N . . N ;l_coz\ SYNBOLS & LECEND-P810°’S OE-A-2
' , , . ' - - . SYHBOLS & LECEND-P410°S 0g-A-3
________ @ - . . N ) . - SYNBOLS & LEGEND-P4I0’S OE-A-4
. " N . ‘ e e e v Lo ! .
T . S . . . . .. 20- ~— .
10 12¢-142 M . il . - . o . - . .
oo i —————— [ — X : ] i . .
. - R Y ’ ) . . ' . k
10 126-242 . e - i 200 - . - '? : . . ’ FROM 120-142
(RT3 >4 ! ) : - g ; - - e ol AN | |
C . LEAN SELEXOL
' . : : , | , - ‘ Al | L]
' .
10 120-342 : - : ’ ~ ’Bl REV. STRM REF.
R CEEERX] > ’ » : . - . h . . ' N co 40| 1ssue For pHase o ox[«adip [ | L
X d ) N ' 1SSUE FOR REVIEN & APPROVAL "
) - +-® . X . s N . L . ‘ w. |an wnos CR S A T S )
7 ] ] % . v o ‘i. , ) X ) ) . I = I
| T - ¥ 1 oo ' Jo | . e
! A T ™ ! ~ : «BRECKINRIOGE PROJECT
. . c BRECKINRIDCE COUNTY KENTUCXY
: | | - [Co s CH— =) ‘ § CTOCES I NS, ST o
~ . 110 ey ' . - H = . = — ; — : . . . R - . SELEXOL HY N N 20F 4
:icw;;: S\::E 1 - e It ::gt:givm e H ’ ::,sc 121- 2 12 GH-121 R 12 5-i21n m“cm 12 Gh-121 B 3 f GASIFICATIUN ANU PURLFIUAIIUN FLANT
'.’EEB"WA'“ Puw %% gl - . MAKE LP PUKP é . i RAATC TiReire VT GARCE P %%IE ol |2
. 15 e v 100 GPM 0@ 7.6 PSI 2 g s
1w e Ji# - owae @ .
! ' ® : ! ® - : e 14222 12-1r-A-008 | 2.
4 - HOUSTON
+ ‘ ‘ +

NABS3A 01/22/81 J<



WATETN 12/38/80 /SR

i '
| ! i
i !
i i
! Hl
i I .
h
. . T NOTES
N i
; . - -
12C-132A/B 12C-123A/B 126-154A/B/C 12E-130 A/B ! @® . 12C-151 12E-046 12E-145 i! 1. SEE 952}7:?%’9'.’,6'53.36 A-2 FOR PHASE ZERO
Lo PREgSLRE 0, STRIPPER SOLVENT EXCHANGER €07 STRIPPING AIR COOLER 2 . :micw-wzssag IORGEER TOMPRESSOR iAo coupEsson P . ::::ls [N s cve T o8 T o neeE
: - £ 4°-678 X 9°-9% TF YTY: 3t BTU/HR IS 12, e BIUAHR 1 R e e T oM WALCH 15 TYRICAL FOR ONE TRAIN
HE e i L i Fih g B SR AT
o 1 300°F. :
8 ' DPIT3) 1 3815 PSIA DPITSII 1940 BSI1A X REAK FLANGES. ETC. ARE
N E. T(75) 'E ' 3. VENTS. ORAINS. LINE BLINOS.
) ~ i E 5 { BldrRed V60 Frz Sliract et er2 i . . NOT SiOMM FOR PRASE ZERD.
- . 10 12¢-251 4. ALL PANEL MOUNTED INSTRUMENTS ARE LOL:TED [N THE
FROW 12C-121 . . R
- * . 10 W; —<} Jiz2-m-A-016) HAT CONTROL ROGH AN ARE O A DISTRIBUTED O
HYDROGEN ° R | HYOROCEN , 5. INSTRUMENTATION DOES NOT SHOW AUXILIARY DEVICES
‘ H 10 12¢-751 SUCH AS ALARNS.
. : “1o” i — < Yi2-38-A-010)
& * ¢ [ HYDROGEN
" f
! ! y 10 12C-451 .
§ ! 107 = —p<—— L
& . !
) 0] { HYOROGEN
H
T ‘ B 4 10 126551
) ¢ 10° L >4 i
: i
12€-1328 i i) AYGROGEN
12C-132A _— ' . i’
—_— L .
SecexoL AT ¢
N "
o M~ | Il C—&a7 X L |\ i L B I
. : ATH .
b . i i
' Fsv = ’ +
i l
'
18 12C-123R 12C-1238 L '
—_— — i & it !
_________ 1
AY ’ Ll
\‘ ’/ ' & FROM 12K-214
@ b @""@' N ‘ d — D¢ (12-2-A-010¢
. N / | N HYOROGEN
NS lzc-ist X R o FROM 12K-214
hd 5 - —F—
G : fe
o Psv ' . FROM 12%-414
SN - . 5 R
SN ' — : —>F—§ iz
. ‘ N i . ' WYORGGEN
& / \ W’ : 1 o FROM 12451
S/ N IS - . >€ N~ 12-5R-A-010{
-------- | HYOROGEN
> 1
( L6 5 . i !
o~ B { '
—y ] | v .
{- 1 1
.
y '
i |
. i '
'
: 0 @ ) I , ] ;
@ § '
. \ '
i . e f !
. I 'g E :
'
)
S, | | |
1
I
. l
‘ 1
: 8- ! 1 .
c k '
2 I ) !
| , !
; i i
I h ]
L 1{ ! .
" . - 0
’ ‘. !} '
I . - j '
N . .
- —<} - . i '
o
: /“ S, ' ’ Hi |
. Semm - . X H
I 0 . N . Ca i
B = . . d . R : B L H REFERENCE DRAWEMGS
" ' . @ {i ' 10 12€-139 PROCESS PFO L0, RENOVAL AND My COMPRESSION | 12-L | -05
) [Zim-A557} - . : ' - 0-6-0"
: ¢ , TR PROCESS PFG Hai GAS RENOVAL 12-0-6-0
i '
: 207 ti . TAOCLSE PalD GCLEXOL WYOROCEY SUAIFICATION | 12-(P~A+00R
z ! R PROCESS PA10 SELEXOL HYOROGEN PURIFICATION | 12-1R-n 099
’ 1
‘ - . PROCESS P41D SELEXOL HYDROGEN PURIFICATION | 12-1R-A-007
FROw 126H-1210 2o } ! | FROCESS Pat10 SELEX(L MIOROGEN PURIFILALION |
=lu- ' ! , PLOT PLAN 12-E-A-1
W SOLVENT 5 ' _ i 2E 8
L ) FROn 126-008 SYMBOLS & LECEND - P310°S O-E-At
|k : T2-1R-A-008 ¢ STNBOLS & LEGEND - PalD’S 0-E-A-2
‘ ! ' SOLVENT SYNBDLS & LECEND - P41D'S 0-E-A-3
i | 1 SYNBOLS & LEGEND - PalD’S 0-E-A-4
10 126-14 ! o ‘ '
GI=1R-A=0:08 6= . D<— i
Cop Fiaim Gi3 0 /o)
- -5 N
£90m 12£-135 . o - v {
12-1R-A-009 2 i ,
CEaN SOLvenT 2- )
- R
| £ 10 12€-230
b @:“@ ™ ll ey oy >4 12-27 >
2 1 - v AR
i — N A
Vv . Ll
70 12¢-121 2- i ‘ ——— [ :
CREED ! L Py
Lean erLE N v ) .
N R — . T
- X TROUBLE ALARM 4 7 €4 U @ FaN _
X gk : g OOe Y| _ 1O 1 4
i -t = N b VN TR e A Y, 1
i - . ' * é ' g —KP') 7P g Xf[ A ISSUED FOR REVIEW 3 APPROVAL i
I ¥ s é;;) . : ~ d 8 Y i - To= = R T s
' o iy . ~ ‘ ' g - e | [t
i - T ' . 3 — ] .
h I - T T e ™ > ASANO STNDETIC FULS, InC.  UoBs, CEPARIMENT OF ErEROY
! . 12K-114 ) U_ " ’{ AR oot e SQOPEBALLG ATERUSNT
| COMPRESSOR A BRECKINRIDGE PROJECT
CONTROL 80X . L A f BRECKINRIDOE COUNTY PHASE_ZERD KENTUCKY
I ' . s
" R " al |
— — : C— | o:
= J J i - - - HEl PROCESS PIPING AND INSTRUMENT DIAGRAM
12G-142R 126-1398 126G-139A 126-138A 12G-1388B 12K-109 . 12K-009 ! b E - ' . 5 g SELEXOL HYOROGEN PURIFICATION SH. 4 OF 4
1 CRI TRIPP STRIPPER CUMMUN SPAKE - ; TA ™
E%;rgg.:su; SPARE gérzensgbxsu cROSS ggevg”lmsgn SPARE £05 SIRIPPER i § § O FIRST STAGE SECOND STAGE 5 3 GASIFICATION & PURIFICATION PLANT
PURGE CHARCE PURP . sz Y
. . - ® i - [ -
R )
) . ‘ i 12-1R=-A-010 1
: ' L oo | . 19222
— ~ 2 1 Baxes  'E- 812
~ N b -
8 1 7 T I 5 t 4 . 3 : ' ! '
’ ’ : ’ i "

=
I



Appendix




TRUE NORTH b%-0'
PLANT NORTH 0%0'

TOTAL % OF WINDS

FROM INDICATED DIRECTION

3.4,%,6 AND 17

MILE 707

BOUNDARY LINE
EXISTING RoAD
NEW ROAD
EXISTING RAILROAD
HCW RaILRoaD

APz RACK

FlocDwAY FRINGE
CoNvVeEYeR
EXISTING POWER LINE
FENCE

2y 4,|55UED For 2EvIEN AuD AFPEoAL | R | VK [k [ ]
———— oane oo o [ | o [owarn] i | 2T

LEGEND

ENAXECCHAVROVZICT IO TMOO P>

FF SAMITARY SEwAGE TREATMENT P ANT (RIT 34)
GG. REFUSE BUMI
HH SEMZRGENCY POND (PLT 27)

NN CLEAN CoolL STORAGE (PLT 26)

PP BOLER FUEL STORAGE (PLT.26)

QQ SUMP AND TANK FOR INCINERATOR (‘LT 42)
RP GATE House

5% GUARD/SECUZITY Holse

COAL DRYING AND PULVERIZING

Coal SLURRY PREPARATION

H-COAL PREHEATING AND REACTION
H-coAL PRIMARY SEPARATION

H-CoAL RECYCLE SLURRY PREPARATION
H-COAL RecYCLE HYDROGEN CONCENTRATION AND
COMPRESSION

GAS PLANT

CRYOGENIC HYDROGEN PURIFICATION
SOUR WATER TREATING

SULFUR PLANT

12 GASIFICATION AND PURIFICATION

15 OXYGEN PLANT

17 DISTILLATE SEPARATION

18 NAPHTHA TREATING AND REFORMING

20 TANKAGE

2l INTERCONNECTING PIPING (PIPERACKS)
22 RINER LoaDING FACILITIES

2% RAIL AND TRUCK LOADING

2% COAL RECIEVING AND STORAGE

21 COAL WASHING AND SECON CRUSHING
Sl STEAM GENERATION AND B.FW. TREATING
32 WATER SYSTEM

33 FIRE SYSTEM

M WASTE WATER TREATMENT SLANTS

35 STACK GAS SCRUBBING

3G INSTRUMENT AR AND PLANT AIR SYSTEM

28 INERT GAS SYSTEM

2% PURGE AND FLUSH OlL SYSTEM

42 WASTE SLUDGE INCINERATOR

N

[VEUN IR

WARE HoUSE

- THEU B-o  MAINTENANCE BUILOINGS

COOLING TOWERS (PLT.32)

DEAD COAL (PLT.26)

LIQUID OYGEN AND NITROGEN UNLoACING

WATER INTAKE

CHANGE HousE

FIRE STATION

FIRST AD

CAFETC=RIA

PARKING

ADMINISTRATION

RAILROAD COAL UNLOADING (FPLT.2G)

FULL PARGES 24 BARGE Tow (PLT.22)

CoAL UNLOADING Dock.(MT 22)

EMPTY BARGES, 24 BaREE Tow (PLT 22)

LIQUID LoaDiNG Dock( ALT 22)

SVITCH GEAR |zz suBsTATION

Raw coal (PLT 26)

FLY ASH UNLOADING AREA (PLT 31)

RAW WATER FOND

CSR RUNOFF TREATING AREA(AT 24)

CoAl SToORAGE PILES(CSP) RUNOFRF %qc(:__-( 34)

CON |ROL RooM

ColiNG TowER SOFTENING AND FILTRATION (PLT. 32)

B2 WASTE WATER CONCENTRATION AND EVAPORATION
SYSTEM (PLT 34)

CC ASH HANDLING. (PLT. 31)

DD TANK TRUCK LOADING (PLT.23)

EE FIRE WATER TANK (R 33)

STION

R (PLT 27)

JJ PLANT FEED BUNKER (PLT 2G)

KK POST TREATMENT OF STRIPPED SOUR \WATER (P\_‘f‘ 54)
LL OllY WATER SURGE POND(PLT 39)

MM Ol WATER TREATMENT (PLT 34)

VV COPERATOR SHELTER
WW LABORATORY

OPERATING EQUIPMENT RCOM [ XX SPECIAL CLEANING
UU RAIL LOADING (PLT. 23) YY GARAGE

NOTES

™

D S

STE COORDINATES NEcoo'0' E5000'0’ ARE
ESTABLISHED AT THE MOUTH OF TowN CREEX AT THE
INTERDSECTION OF THE WATER LINE OF THE OHIO RIVER.,
REFERENCE: COMMONWEALTH LAND TITLE
INSURANCE COMPANY PHILADELPHIA, PENNSYLVANIA
FILE Neo, L-O55222.

HIGH POINT OF FINISHED GRADE ELEVATION lco-o'
EQUALS ELEVATION 415-0" ABovE MS.L.

NORMAL WATER ELEVATION OF OHIO RIVER 1S
EL.382.3 AT RIVER MILE 706,

MEAN HIGHWAY ELEVATION IS EL.4I8-0'

ToP oF RAILROAD BALLAST EL.IS 450"

REFERENCE DRAWINGS
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P&ID LINE WORK STANDARDS

PROCESS PIPING

LINE VALVES AND
CONTROL VALVE BODIES

MISCELLFANEOUS

MISCELLANEOUS (CONTINUED)

LINE WIDTH H
1. INSTRUMENTATION 0.010 IN. 1 MAIN PROCESS LINE 1. —Pp<t— GATE 1 SPECTACLE BLIND
22. IN-LINE 23. cOLD BOX
MIXER
2. GENERAL LINEWORK 0.022 IN.
SYMROLS AjEQULE 2% SECONDARY PROCESS LINE & —Bq— GATE WITH CAVLTY VENT 2. ——{—9—{— CIRCULAR OR HAMER BLIND
3. PROCESS LINES 0.022 IN.
3 —— CONCENTRIC REDUCER — INCREASER
3. —[e—  ooee 2, RERRELLRT TR VALVE” T Rmuay)
0.045 IN.
B MATHIPRECESELENG 3. —fOop SIMPLEX BASKET STRAINER
s —D— ECCENTRIC REDUCER - INCREASER
S. DRAINS, VENTS & SAFTEY VALVES 0.022 IN. 5, 4_. ANGLE e
5. ————— WELDED CAP 25. — : ) ASME BOILER PRESSURE
6. TEXT, 1/10" HIGH 0.010 IN. 5. — DUPLEX BASKET STRAINER VESSEL CODE LIMITS
5i —QF—— THREE-HRY
7. ARROWS FOR LINE WEIGHT O: = 1 - - 3 - -
SRSS D) DRAIN TO SEWER
OHS ~ OILY WATER SEWER (SHOWN)
B Y=TYPE STRAINER e S 2 T MR SR SeeR
ELECTRICAL SIGNALS - — — — — — — — — N e S s ‘\ . —{'SF— (SHOWN WITHOUT BLOWOFF VALVE) HS - WATER SEWER (STORM DRAIN) —
. . 6. FOUR-HAY
7. — HOSE CONNECTION \'
B. PNEUMATIC SIGNALS
1/87,45% SLASHES AT 0.6” SPACING
27. ’@ AIR FILTER
C. CAPILLARY TUBE s. —=— IEMPURARY STHRIU S IRHINER
A R\ DR BEROING 8. — QUICK DISCONNECT 7. —PK— NEEDLE
D. HYDRAULIC STGNAL —t ¢ + & =,
sC E
1/8" TEXT “L" AT 0.6" SPACING S 5 CONTROL VNLVE FAILURE MODES F
ELECTROMAGNCTIC B N N O Rp——— O K PLUG (2-WAY) 5
T & SCRFFN TYPF STRATNFR
BRIE SOBaT 01” DIA. RRCS AT 0.6* SPACING 5. —H——— REMOVABLE SPOOL T
4 D THO-WAY (TYPICAL. GLOBE SHOWN)
F. OTHER SYSTEMS, e N
BIBE" BT Thes . = Fo FO - INDICATES FAIL OPEN
4 EQUIPMENT 0.3 LINE» 0.17 SPACE FC - INDICATES FAIL CLOSED
B i . R L
CENTER LINE St = = = 0 ——fN— FEERIBLE-CONECTTON: F1 - INDICATES FAIL INDETERMINATE
G.57 0.97,0.1" LINESs 0.1" SPRCE
H. FURNISHED BY —— == s = ‘\\ =
Ll 67 (NOTE 1) g gv,0,1 LINESs 0.17 SPACE 10. PLUG (4-HAY) Nt L
T | BLIND FLANGE \' 3 EXPANSION JOINT & 8
1. UNDERGROUND =28 -YS bt tiamt—l—0— . Jor
0.4" LINE,0.1" SPACE Fo )| 3-wav Fo\' 4-RAY
4o WAREREOUNY - g N INSULAT ING FLANSES ULE)
(EXISTING) # & -
+520.1” LINES.0.1" SPACE 12, OR DIELECTRIC UNION (DU) 1. —OF— BALL (2-WAY) E
— e 2 FIRE PROTECTION
K. EXISTING o s 5 ] el 4 et e S S . S N Y 10. —D—— FLAME ARRESTER
13. BREATHER CAP o ® CiRETRRE
P&ID SYMBOL SIZES wQe e T
ST - STEAM TRAP (SHOWN)
s 2RI
1. OT - DRAIN TRAP % FIRE HYDRANT WITH =
© PUMPER CONNECTION
1a. T LOOP SEAL
& @" FIRE HYORANT WITH MONITOR
1. INSTRUMENT CIRCLE O 0.6” DIA. 12, —}— DIAPHRAGM (PUMP CONNECTTON 'SHOWN)
12, —PD<}— FIPE SPEC. CHANGE
Cizs-phe-sa25 4. ] ELEVATED MONITOR
D (1/8)
B —— DOWNWARD SLOPE (1% PER 8' SHOWN) el ke PUFTERFLY o HOSE AND STAND PIPE SYSTEM D
2. MISCELLANEOUS EQUIPMENT <:> 0.35" SIDES
13, E€JECTOR OR EDUCTOR R
€. m@ PER NFPR-15
15, — Q8 — ECCENTRIC DISK
/5 g SPRINKLER SYSTEM
8, — UPHARD SLOPE (1 PER 5' SHOWN) : 7W§. PER NFPR-13
3. TIE-IN POINT BETHEEN 0.40" SIDES 18, @ EXHAUST HERD
NEW & EXISTING 6. o CHECK (FLOW DIRECTION ——#= SHOHN) HALON 1301 SYSTEM
85 PER NFPA-12R —
ATM, COp SYSTEM
£ FER NFPA-12
_ﬂ s SPRAY NOZZLE OR SPARGER
S I— Lhy I st r VIO 22 SHECKER'TH B0 Mo 5. MVVVV TSHOWN WITH UPKARD FLOW)
4. LINE BREAK OR 0.25% X 1.4%
RESUMPTION POINT < - ® —
T
§ 18. ‘—ij cHecK Wt iE E HESURERGEATER 1. PELMSE  DELUGE VALVE c
S 18, HEAT CONSERVATION
R 7 I: B R 0.2 WIDE, 0.8 LONG MAX.
19, FLOW LIMITING (OR EXCESS FLOW 12. HOSE REEL
5 CHECK)
18 PROCESS CONTROL
o 7 SAMPLING CONNECTION
T RS0, LONBLARA 24 —®— (NO. INDICATES TYPE)
0.50" X 0.25"
13. Jq POST INDICATOR VALVE
5 20. STOP CHECK
20. COLD INSULATION NOTES:
0.2 WIDE, 0.8 LONG MAX. (1) MINIMUM LENGTH AND FORMAT FOR LINES.
PLE COOLER "
7. FURNISHED WITH EQUIPMENT * 0.2" LINES 18 69 b - (2) ALL LINE PATTERNS BASED ON 1.2" REPEAT PATTERN
o 21. QUICK OPENING (3) ALL LINES MUST MEET AT CORNERS, SYMBOLS &
2. =y STEAM TRACING CQUIPMENT LINES MAY NOT START WITH A SPACE.
0.2 WIDE, 0.8% LONG MAX. B
£ 4 ;
22. e ELECTRIC TRACING % @ BLOWDORN 18. STEAM OUT 1\
LD CREL DRCVES Ry SORTERCY Sl /A\[Fen| 1ssuep ror prnse o e
N ISSUED FOR REVIEW / APPROVAL Mt i
oo _— ><m R 0. o wsion CACICAC oY
2. g — CLOSCD DURING NORMAL ORERATION 23. ';FMSDNRTLID;RUTEC”W UGGED 6. oog Ty STATION v [ o I
0.2" WIDE, 0B" LONG MAX.
ASHLAND SYNTHETIC FUELS, INC.  CSBPeRATIVE RORECWENT
: w UPEN_UURING NUKMHL UPERHI LUN SOMaNYs INC, NO. DE-FCO5-800R20717
L —] (BUTTERFLY ONLY) i, —LxJ| VALVE WITH DLIND FLANGC
2, RERETED 21. POONSATR BRCCKINRIDGE PROJECT
[BRECKINRIDGE COUNTY PHASE ZERO KENTUCKY
NC 0.2 WIDE, 0.8" LONG MAX.
a. —{ |} CLOSED DURING NORMAL OPERATION > ‘]' HAND ACTUATOR
BUTTERF LY onNLY
¢ SYMBOLS & LEGEND A
w & PIPIN T T
5 — <3 Lo - Lookep oPew - O — STRESS RELIEVE g ACTUATOR G & INSTRUMENT DIAGRAMS
€S0 - CAR SEALED OPEN 26. {><] 8- E?Q%En":ﬁ"’ 22. HEATING COIL
CSC - CAR SEALED CLOSED B B Y = s
E - EXTENSION STEM d b
S - SPECIAL TYPE OE-A-1 1
HOUSTON 14222
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EQUIPMENT

FILTER

MOTOR DRIVEN
PUMP, COMPRESSOR OR BLOWER
(CENTRIFUGAL SHOWN)

-
==

&
x|

HYDRAULIC TURBINE DRIVEN PUMP

* ‘ TURBINE DRIVEN
PUMP, COMPRESSOR OR BLOWER 3.
1% TURBOEXPANDER
(ELECTRICAL GENERATOR SHOWN)

RECIPROCATING

——I = HIK LUMPRESSUR

(INSTRUMENT & SERVICE}

\ SCREEN

VERTICAL CENTRIFUGAL OR
UMP  PUMP

(MOTOR DRIVEN SHOWN)

o0 BELT CONVEYOR

MIXER

0 R

ROLL CRUSHER

LEGEND FOR ROTATING EQUIPMENT

€ - CENTRIFUGAL

P~ PROPORTIONING :
R - RECIPROCATION

RO - ROTARY

M - MOTOR DRIVEN

T - TURBINE DRIVEN

H - HYDRAULIC TURBINE DRIVEN

HEAT EXCHANGERS

< FIN TUBE L]
e DOUBLE PIPE

| —— | AIR COOLER

(e I RIR COOLER
(PITCH CONTROL)

KEBUILER & LITILLLK
KETTLE TYPE

) ELECTRIC HERTER

HERTER. COOLER
OR CONDENSER

SURFACE CONDENSER

\

VESSELS. TANKS. ETC.

PRESSURE VESSELS, VERTICAL
(SHOWN) OR HORIZONTAL
(TANKS, RECEIVERS, DRYERS.
SEPARATORS., ETC.)

CLARIFIER

CONE ROOF TANK

FLOATING TOP TANK

FIRED HERTER
GASIFIER

&
0

DESIGNATIONS
INSTRUMENT TAGGING

COMPLETE TAG NUMBER

——— MODIFIER.A.B,C ETC.

LOOP NUMBER
TRAIN NUMBER (SINGLE TRAIN IS 1)

PLANT NUMBER

ISA FUNCTION

LOOP NUMBER IS NORMALLY TWO DIGITS, 10 THROUGH 9S.
A THIRD SPACE 1S FOR SPILLOVER.

PLANT NUMBER 1S NOT NORMALLY SHOWN IF IT

CARRIES THE SAME NUMBER AS THE DRAWING.

2y, | 15SUED FOR PHASE 0

woc T lns s | 1
ry

‘PP

FOR EXAMPLE
ISSUED FOR REVIEW / APPROVAL [
S wivios o [o [ | oo ke |
e — i
U.S. DEPARTMENT OF ENERGY
ARG SRS B el (PR Sy
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SYMBOLS & LEGEND
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GENERAL INSTRUMENTS

LOCAL MOUNTED
MAIN PANEL MOUNTED

BEHIND MAIN PANEL

O

o

©

% LochL pavel HowTED
©

O

BEHIND LOCAL PANEL

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

SENSORS - FLOW

Eribn oriFice

ORIFICE PLATE_IN
QUICK-CHANGE FITTING

VENTURI TUBE OR
FLOW NOZZLE

PITOT OR PITOT-VENTURI
TUBE

FORWARD-REVERSE
PITOT TUBE

WEIR
TURBINE OR PROPELLER
TYPE

ROTAMETER

IN-LINE INSTRUMENT
(NoTE 41

FLOW_STRA
VANES

SENSORS - LEVEL

2
GRGE GLASS OR FLOA
i} 08 DISFLACENENT e
LEVEL INSTRUMENT
o o
=
DIFFERENTIAL PRESSURE
2. TYPE (NOTE 3, DWG. O-EA-4)

(NOTE 3. DWG. O-ER-4)

TANK-MOUNTED
DIFFERENTIAL PRESSURE
TVPE

INIERNAL BHLL-FLUAI
TYPE

GAGE BORRD TYPE

SENSORS - PRESSURE

DIRECT CONNECTED

WITH DIAPHRAGM SEAL. PIPED

o fo

SENSOR - ANALYSIS

THROUGH-FLOW TYPE

o &

24 NON THROUGH-FLOW TYPE
SENSORS = TEMPERATURL
T1 - BIMETALLIC THERMOMETER
o TE - SINGLE SENSOR

DURL, SENSOR
SHOWN WHEN BOTH ARE USED)

FILLED SENSOR

Ms

VALVE BODIES & FAILURE MODES

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

VALVES - ACTUATORS

PNEUMATIC DIAPHRAGM

DIAPHRAGM, PRESSURE BALANCED

o

ROTARY MOTOR (SHOWN TYPICALLY
WITH ELECTRIC SIGNAL)

@
%
|

PNEUMATIC CYL INDER,
SINGLE ACTING

HYDRAULIC CYLINDER,
DOUBLE ACTING

PNEUMATIC CYL INDER,
DOUBLE ACTING

PUEUNATIO M Thnen
DOUBLE ACTING, WITH
PILOT VALVE

Eﬁﬂggﬁ;

SINGLE SOLENOID
RESET AFTER LATCH

-é;m

ELELIKU-HYORAULIC (SHOWN)
OR_PNEUMATI1C-HYDRAULIC
(SYMBOL P/H)

UNCLASSIFIED (TYPE OF
crumoﬂ 10 BE WRITTEN
RADJACENT TO THE SYMBOL)

—8 g

VALVE BODY WITH
ACTUATOR - TYPICAL

(NOTE 4, DWG. O-ER-4)

FC

SELF-ACTUATED
DEVICES - FLOW

FLOW REGULATOR
1. (NOTE 5, DWG. O-ER-4)
3 @ SIGHT FLOW GLASS

SELF-ACTUATED
DEVICES - LEVEL

LEVEL REGULATOR WITH
MECHANICAL LINKAGE

SELF-ACTUATED
DEVICES - PRESSURE

PRESSURE REDUCING
REGULATOR
SELF-CONTRINED

N
©

X

PRESSURE REDUCING
REGULATOR

WITH EXTERNAL
PRESSURE TAP

DIFFERENTIAL PRESSURE
NG_REGULATOR

WITH TNTFRNAL AND
EXTERNAL PRESSURE TAPS

éAtKPNEﬁsuRE HEGULAwk
SELF-CONTAIN

BACKPRESSURE REGULATOR
HITH EXTERNAL PRESS!

%%%%%%@a

e

@
<

PRESSURE RELIEF OR

SAFETY VALVE, ANGLE
PATTERM SR

WEIGHT LOADED,

KT INTeGRAC P TLOT

VACUUM RELIEF VALVE,
ANGLE PRTTERN SPRING
WEIGHT LOADED.
RITH INTLGRAL PICOT

PRESSURE AND VACUUM
RELIEF VALVE

RUPTURE DISK OR
SAEETY WERD, FOR
PRESSURE REL

RUPTURE DISK OR
SAFETY HERD, FOR
VAriim RE TEF

%%%‘H\QP

SELF-ACTURTED
DEVICES - TEMPERATURE

TEMPERATURE _REGULATOR.
FILLED SYSTEM TYPE

h

ADDT
ISR

HAND ACTUATED DEVICES

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

MANUALLY ADJUSTABLE
RESTRICTION ORIFICE
IN SIGNAL LINE

2
I

WO-WAY HAND ACTUATED
SHITCHI G VALVE IN
PNEUMATIC SIGNAL LINE

%z

MISCELLANEOUS DEVICES

(NOTE 7, DWG. O-EA-4)

TYPICAL SYMBOL
G SIGNAL RELRY
NOTE 8, DHG. O-EA-4)

RELAY SIGNALS

' SQUARE ROOT EXTRACTOR
&% VOLTAGE TO PNEUMATIC
(i CONVERTER
1 CURRENT_TO PNEUMATIC
% CONVERTER
o V0L TAGE_TO CURRENT
T CONVERTER
i ADD AND SUBTRACT
> HIGH SELECT
< LOW SELECT
% BIAS
x MULTIPLY
# DIVIDE
TIONAL _RELAY SYMBOLS,
5.1, TABLE 2
PURGE DEVICE (MEANS OF REGULATING
PURGE MAY BE SHOWN IN PLACE OF THE
SYMBOL) . PURGE FLUID AND FORER
SUPPLIES Al
AIR SUPPLY
ELECTRICAL SUPPLY
HYDRAULIC FLUTD SUPPLY
NITROGEN SUPPLY
STEAH SUPPLY
WATER SUPPLY
@ INTERLOCK
0 “AND® INTERLOCK - EFFECTIVE
ONLY IF ALL INPUT EXIST
j0R? INTERLOCK - EFFECTIVE
OR MORE INPUT EXISTS
@ ANALOG CONTROL SIGNAL
@ BURNER CONTROL SIGNAL

B>
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MABLIA 12/02/80 8K

FIRST LETTER (NOTE 9) SUCCEEDING LETTER(S) (NOTE 9)
SENSING DEVICE DISPLAY DEVICE CONTROL DEVICE (NOTE 5) MISCELLANEOUS DEVICE
ALARM ANUNCIRTOR R, SELF. OTHER FINAL ocAl
c ~ LOCAL TEST POINT Y, 4
R R DDy s SYMBOL ey TRANSMITTER INDICATOR RECORDER TGTATOR STATION CONTROLLER oA ACTUATED CoNTEL wBre I OBSERVATION CONNECTLON coREDTER e R
LOW HIGH HIGH & LOW MAN/RUTO VALVE BT GLASS INOTE 18) (NOTE ) (NOTE 13)
TYPICAL SYMBOL ) (E [ ()1 (IR et ()AL COBH U JBHL K Cic v ey (2 [0 [0 P [ B o (x
ANALYSIS (NOTE 11) A AE AT Al AR ARL. ARH ARHL [ AC AV 3 AS AP AY A8 AN AX
BURNER FLAME 8 [3 [l 81 B BAL 8C BY 8s 86 BF 8 88 BN 8
CONDUCTIVITY c 3 T [ R CAL CAH CRHL o oV cz cs P oY ce o =3
DENSITY (MASS) OR WEIGHT [ DE o1 oI R DAL DAH DAHL. oK oc ov 0z o0s [3 oY 08 oN DX
VOLTAGE (EMF) E e ET El R EAL ERH ERHL X EC [z3 s EY €8 EN EX
FLOW (NOTE 12) F FE FT FI FR Fal FAL FAH FRHL FK FC Fv Fev Fz s G P FY 8 FN X
GRGING (DIMENSIONAL) [ [3 o1 61 &R GAL oAH GAHL oK o 6s oY o8 oN oX
HAND (MANURL) H HC HY HCV HZ HS P HY
CURRENT 1 1€ 17 11 1R 101 1AL 1RH 1AHL K 1c 12 15 17 18 N 1X
PONER J JE JT J1 R Ja1 JAL JAH JRHL I3 Jc Jz Js JY B N I
TIME K KT K1 a1 kAL KAR KAHL e [ Kz Ks Ky 8 KN KX
LEVEL L LE LT L1 R LAL AR LAHL LK Lc Lv Lev Lz Ls & [0 LY [ LN X
MOISTURE M 3 uT NI MR MAL MAH MAHL [ M [ [ 3 W My 3 m MX
USER'S CHOICE 0
PRESSURE P PE PT Pl PR PAL PAH PRHL. PK PC PV POV, Pz Ps PP PY P PN PX
PRESSURE DIFFERENTIAL D POT POI POR POAL PORH PDAHL POK POC POV POCY PDZ POS
GUANTITY OR EVENT Q [ o1 [ 001 AL [ QRHL oK oc ov oz s [ B aN ox
SPEED OR FREGUENCY B ST s1 SR sa1 SAL SAH SAHL K sC sz ss sY s8 SN X
TEMPERATURE T TE T 1 r 1AL TAH TAHL ™ c ™ [ [ is 3 T ™ ™ ™
MULTIVARIABLE u ul R UAL UAH UAHL uc w uz us uy us N ux
VISCOSITY v VT v1 VR VAL VAH VAHL. VK ve w vz Vs VP vy V8 N VX
WEIGHT W HE WT WI WR a1 WAL WAH HAHL. W W W [ s WY [ W WX
UNCLASSIFIED (NOTE 14) X
VIBRATION Y YE YT Y1 YR YAH s P vy 8 N X
POSITION 2 ZE z1 21 R ZAL 2AH 2AHL zc 2z 25 2v 78 N 2x
GENERAL NOTES
. EXAMPLES OF T TANGENTIAL INSTRUMENT CIRCLES TO e OTHER INSTRUMENT VALVES, SEE INSTRUMENT 12. ~ DESIGNATES FLOW RESTRICTION ORIFICE
2 GeNTE SINELE TRGTRUMENT RITH TWO VARTRBLES AN/OR TWO RETRCOAION BEYRRLE FP = BESISNATES FLOn RAYIS 1B R ANENTL Y CONERTED. BT R eR 1o T RN SN TRUHENT
FUNCTIONS. 8. THE DESCRIPTION DENGTING. A RELAY FUNGTION-SHOULD BE BHONN FFC - DESIGNATES FLOW RATIO CONTROLLER RARY, INTERMITTENT. OR FUTURE CONNECTION OF AN INSTRUMENT.
TWO VARIABLES: FR, PEN RECORDER, ONE FOR FLOW ON'THE PAID EXCEPT WHEN'USED WITH DISTINCTIVE SYMBOLS' SUCH =
" Gl ipeidids 9. ISR GOIE S SUE B A ISR S F - Eah MR AN
THO FUNCTIONS: , A DUAL-PILOT LEVEL INSTRUMENT, A ooumk SOLENOID VALVE 1S DRAWN WITH THO SINGLE SOLENOIDS. THE MERNINGS WILL BE DEFINED ONLY ONCE FOR THAT PROJECT it TEE“PE%”ETES‘ ROLNY
'RANSMITTER AND GNE CONTROLLER. AND HAVE ONE MERNING AS THE FIRST LETTER AND ANOTH HP - DESIGNATES HAND TEST POINT
SINGLE MEANING AS THE SUCCEDING LETTER.
ot S, oo v [ LT R R S 6 TR
STANDAR! A 16, THE LETTER X 1s FOR UNLISTED MEANINGS THAT MILL GE SED 19, IO RRCATIOND AROUND INSTRUMENT CRALLDONS® SHALL BE
G A _LIMITED EXTENT. IT MAY HAVE ANY NUMBER
2z TYPE OF FLON_ INSTRUMENT MAY DR eRNTNGS ALCA FIRST LETTER AND ANY NONGER GF INGS
UEYRUHENT CIRCLE, E.C. NHW”E FLOH 'ETER— NSPUCENENY 10. ANY FIRST LETTER MAY BE MODIFIED BY THE FOLLOWING LETTERS: AS A SUCCEEDING LETTER. PY FOR 1TS USE WITH DISTINC-
METER, MASS FLOW METER, ETC. TIVE SYMBOLS, THE MEANINGS WILL BE DEFINED OUTSIDE THE
0 - DIFFERENTIAL (PD - PREGSURE DICFERENTIAL) o) INSTRUMENT CIRCLE. 43 s 1 T ISA.CO0E UNSTRUKENT TYPE)
J - SUAN P = ‘Novge
3. THE UPPER INSTRUMENT LEAD LINE IS OMITTED IF LEVEL IS - INTEGRATE OR TOTALIZI (Fm ~ FLOW INTEGRATING INDICATOR) 4 - VENUUR UES| ..
VERSURED BY PRESSURE INSTEAD OF DIFFERENTIAL PRESSURE. Ll & 1S, GH-UIGH ALARMS HAVE. VB, LOKCLOH ALAGHS HAVE (1 31D Ny e
11, THE LETTER A IS USED FOR ALL ANALYSIS VARIABLES. THE FOL- =
4. VALVE BODY PORTS THAT ARE CLS IN NORMAL OPERATION ARE LOWING TCRMS NAY EE FLACED OUTSIDE e INSTRUMENT CIRCLE LAHH - DESIGNATES HIGHHIGH LEVEL ALARM
PN i e PSRRI w.‘” 10N SHOWN FOR ALL VALVE LOOP TO DENOTE THE SPECIFIC VARIALBES LALL - nesmmss LOW-LOW LEVEL Al
HOULES me 70 FULL-LORD OR NORMAL OFERATION RE LAHL - DFSTGNATES HIGH-I NW | FVFT Al ARM
CARDLESS OF THE TYPE OF ACTURTOR OR THE_ACTUATOR ~ CHROMATOGRAPH NOX ~ NITROGEN OXIDES
IS ENERGIZED OR DE-ENERGIZED DURING THIS MODE OF GPERATION. g e g, - Dissocyen ocyeen
FOR_3-WAY VALVES, PORT THAT CLOSES DURING UPSETS CONTAINS €0 - CARBON MONOXIDE 02 - GASEOUS 18. THE LETTER Z WHICH FOLLOWS A MEASURED VARIABLE REPRESENTS
A Dot COMB - COMBUSTIBLE ORP - OXII ATION AEDUCTION EINAL DEVICES OTHER THAN CONTROL VALVES SUCH AS HYDRAULIC
COND - CONLCTIVITY S e COUPLINGS, VARIABLE SPEED DRIVE. ACTURTOR. ETC
S. A CONTROL OR SENSING DEVICE OR RELAY HAVING A DISPLAY B o DRECLVED oeeel 192 = kbR DIOXIDE
e paSouD D e he mé‘%s?&!:ﬁ&ﬂygﬁs Hes - HYDROGEN SULFIDE 7B - Resiomy 17. THE LETTERS 4o . ARE AOUED 1O THE MERSLRED
AIC DESIGNATES ANALYSIS INDICATING CONTROL STATION. N IRishee WIS, = YI8tos! gzsrsg%xvsu. OR i A LML LR
6. B HAND CONTROL VALVE MOV 1S R HANO-ACTUATED VALVE THAT
EITHER MODULATED A PROCESS STREAM OR 1S USED AS AN
INSTRUMENT DEVICE.
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