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Interoffice Communication R s

To M. L. Ashby Ly ((PLRY  pBpU 3ws
aS% 3

From S. W. Sommer S

Date May 22, 1984 -

Subject R-101 TEMPERATURE CONTROL

DESIGN NO. 202-100-584-SWS
REVIEW ISSUE - Return Comments By June 8, 1984

Attached is a class "A" design for the installation of a cooling water
recirculation pump, a temperature controller and valve, and associated
piping to control the temperature at the top of Direct Chlorination
Reactor R-101 at 55°C. Following the March, 1984, turnaround the
temperature at the top of R-101 was 44°C, due to the installation of

a new, clean H-101 tube bundle. However, at this Jow temperature over
2500 ppm of 1,1,2-trichloroethane are produced in R-101, six times the
maximum desired concentration. The new cooling water recirculation and
control system will allow the temperature to be maintained at 55°C, where
the concentration of 1,1,2-trichloroethane will be 400 ppm or less.

The temperature in R-101 is presently controlled by cutting the flow of
cooling water to H-101 until the desired temperature in R-101 is achieved.
Although the 1,1,2-trichloroethane concentration is reduced, the velocity

of cooling water through H-101 is also reduced. At the lower cooling water
velocities, the tubes in H-101 are more susceptible to severe fouling,
pitting, and corrosion on the cooling water side than if the full flow of
cooling water is maintained. It has been necessary to completely retube

H-101 every three years at a total cost of $214,000. By recirculating a
portion of the warm cooling water return, the temperature in R-101 can

be maintained without reducing the flow of cooling water to H-101. By
maintaining the maximum cooling water velocity in H-101, the shell side H-101
would foul and corrode less severely, thereby prolonging its life. This re-
circulation system potentially could extend the 1ife of H-101 from three to
four years, thus saving $17,500/yr. in average annual maintenance costs. Severe
fouling in the past has limited the cooling capacity of H-101 to the point
where full rates could not be maintained during the hot summer months. This
project will help reduce the fouling in H-101, thereby helping to maintain the
maximum possible cooling capacity of H-101 during the summer months.

A portion of the H-101 cooling water return will be recirculated to the
H-101 cooling water supply by H-101 Cooling Water Recirculation Pump, P-1.
If not all of the recirculated water is necessary to maintain 55°C in
R-101, some of the P-1 discharge will be routed through R-101 Temperature
Control Valve TCV-1 back to the H-101 cooling water return,
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By copy of this design to J. R. Holcomb, a cost estimate for budget purposes
is requested. Tie-ins should be made during the First Quarter 1985 turnaround.
If there are any questions, please call me at 5058.

e 2,
Scott W. Sommer W%%\" »&yf@ﬂ&%

Process Engineer Approved by

D. L. Davis
br : Sr. Process Engineer

cc:
RAC-JWW-RB-JRH(4)-MLA(4)-MCM-CRH(3)-SRA-PLF-DLD-JGC-PE

~_. i/‘-): }\ SMM\; Y e ‘/L.—e«.'hx,\ Lo Gl 2 Q‘Cf.:‘ e-l‘- o Fezv-a_‘.}'l\r\:j z e 3 'i'
/ N — .
"._C-SQC;-\"TC B “;E ?

CRH 000008861



DESIGN BASIS

In February, 1984, Direct Chlorination Reactor Cooler H-101 developed a tube

Teak, caused by severe pitting and corrosion of the tubes on the cooling water
side. The tubes were also badly fouled. Because other cooling water exchangers
had not experienced such severe damage, the problem in H-101 could be attributable
to very low cooling water velocities through the exchanger. The design flow
velocity through H-101 is only 0.628 ft/sec. at 7,700 gpm, whereas good exchanger
design would have called for 3 ft./sec. (minimum).

H-101 was retubed in February, 1984. Following retubing, the efficiency of H-101
increased and the EDC temperature in R-101 decreased. The temperature in the

top of R-101 was only 44°C following the startup after the March, 1984, turnaround.
At this temperature, the production of 1,1,2-trichloroethane in R-101 increased
by 2100 ppm, from 400 ppm to over 2500 ppm. (See Figure 1). The temperature

in R-101 was increased slowly by approximately 1°C/day until the 1,1,2-tri-
chloroethane concentration decreased. The 1,1,2-trichlorocethane concentration
did decrease back to 400 ppm, at an R-101 top temperature of approximately 55°C
(see Figure 2). Therefore, to avoid EDC product losses, R-101 must be run in

the vicinity of 55°C. At the 45°C operation, 333 1bs./hr. of EDC production

was lost due to conversion to 1,71,2~-trichloroethane, based on an EDC production
rate of 158.6M 1bs./hr. (1.218MMM 1bs./yr.). Operation of R-101 at higher
-temperatures (greater than 55-58°C) will moderately increase the amount of EDC
vented from Crude EDC Tank T-101 to the incinerator {increase from 37.5 to about
45 1bs./hr.) while causing only a slight reduction in 1,1,2-trichloroethane
concentration in R-101 (decrease from 400 to approximately 375 ppm) based

on actual operating data taken during April and May, 1984. Therefore, to
minimize total EDC losses, R-101 will be operated at about 55-58°C.

Presently, the temperature in R-101 is controlled by regulating the cooling water
flow rate. An 18" butterfly valve on the H-101 cooling water supply is used
to throttle the cooling water flow. For examplie, with a clean exchanger and
75°F ambient temperatures, (cooling water temperature approximately 82°F) only
75% of the design cooling water flow rate is needed. This only compounds the
velocity problem through H-101. Operating for long periods of time with the
P 1ing water valve pinched back is believed to have been the cause for the
. Jatest H-101 corrosion problems and tube failure. Adequate temperatures in
I +Ao%3£*’ R-101 plus maintaining the maximum cooling water flow rate through H-101 is
Hoe v, flECESSATY to insure the maximum 1ife of the tube bundle.
was e *this design will provide for an H-101 Cooling Water Recirculation Pump to
Cprosess recycle up to 3500 gpm of the H-101 cooling water back through the exchanger.
side 7 Mixing this warmer cooling water return with fresh cooling water will give a
warmer cooling water supply to H-101. The warmer cooling water supply will
cause a decrease in the heat transfered in H-101, resulting in a higher temperature
in R-101, as desired, without reducing the velocity through H-101.

If all 3500 gpm of cooling water need not be recycled to maintain 55°C in the top
of R-101, R-101 Temperature Control Valve will open to allow some of the cooling
water to be routed back to the cooling water return line. During the hottest
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summer months when maximum cooling is required, it may be possible to shut the
H-101 Cooling Water Circulation Pump off to save energy. A heat and material
balance for the recycle system is shown in Table I.

Installing this recirculation system could extend the 1ife of H-101 from three

to four (or more) years. Increasing the 1ife of H-101 by one year will save an
average of $17,500/yr. in maintenance costs, based on a cost of $214,000 to retube
H-101 once.
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TABLE 1.

H-101 Cooling Water
Recirculation Heat and Material Balance

Recirculation CW Supply Total Heat Transfer
Rate, GPM (1) Temp., °F (2) Flow, GPM (3) MMBTU/Hr. (4)
0 82 7705 57.9
500 83 7705 54.1
1600 ' 84 7705 50.2
1500 85 7705 46.3
2000 86 7705 42.5
2500 87 7705 38.6
3000 88 7705 34.7
3500 89 7705 30.9

Notes

1) Recirculation rate is controlled by R-101 Temperature Control Valve, TCV-1.

2) The cooling water supply is made up of fresh cooling water and recirculation
cooling water.

3) Based on the full design flow rate.

4) Based on a fresh cooling water temperature of 82°F, a constant heat transfer
coefficient of 65.5 BTU/hr-Ft2-°F, and a heat exchange area of 22,633 Ft2, and
a constant recirculation temperature of 97°F.
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PROCESS DESCRIPTION

Cooling water will be circulated through Direct Chlorination Reactor Cooler
H-101 at a rate of 7700 gpm. Of this rate, 3500 gpm will be recirculated by
H-101 Cooling Water Recirculation Pump P-1. Warm cooling water return will

be diverted to the P-1 suction line 10"-WH-1. The discharge of P-1 will be

at a pressure of 75 psig. The recirculation water will then re-enter the H-101
cooling water supply line through line 8"-WH-3. Some of the P-1 discharge

will be routed through 1ine 8"-WH-2 back into the H-101 cooling water return
line. The flow rate through line 8"-WH-2 will be regulated by R-101 Temperature
Control Valve, TCV-1. TCV-1 will receive its control signal from Provox
controller TIC-1, which will be set at 55°C. Control will be based on the
temperature at the top of R-101 (see Figure 2).
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Energy Impact Statement

This project will have very little effect on the total energy consumption of the
YCM Plant. H-101 Cooling Water Circulation Pump P-1 will consume 0.2863MM KWH/yr.
(2,863MM BTU/yr), or an increase of 0.083% in total plant energy consumption on

the CMA basis. The Process Design Energy Checklist was completed and is included
with this design.

Environmental Impact Statement

This project will have no effect on the environment.

Safety & Health Impact Statement

This project will have little effect on plant safety and health. Because of the
large size of H-101 and the magnitude of the task to remove the exchanger, re-
placing H-101 less frequently will have a positive impact on safety. The Process
Design Safety Checklist was completed and is included with this design.
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INSULATION

VCH PLANT

PROCESS CESIGN ENEAGY CHECK LIST

PESIGH KO: Z202.-100- SRY =05

Lecend

Item verified and action taken
VI3 item verified but na action regcuirec
“Tit_ Item verified but not economicaliy

The econemical iasulation thickness was calculated and specified for the following equipment:

A. Perranent Insulation

Jtem Yo./Thickness{inches)

1. Tank / / /
2. Vessel / t /
3. Heat Exchangers / 7/ /
4, Piping* g-WH » © / /
lo=t, © / ‘

/ / /

5. Control Valves R\]“/ O / /
6., Process Valves - / ! /
7. Piping to and from / / /

Steam Traps.

B.

Reusable Insulaticn

feasible
Ko action necessary

Item Mo./Thickness{inchkes}

1. Tank

2. Vessel

3. Heat Exchangers
4, Piping*

5. Control Valves
6. Process Valves

7. Piping to and from
Steam Traps,

/ / /
/ / /
/ ! /
/ / 7
/ / /
/ / 4
/ / /
/ 14 /
/ / /

‘tisted is only cone line of a2 set of piping that have the same diameter and contain the same fluid at an identical temperature,

cr

1)
3}

[
~—

TURBINES AND ELECTRIC MOTORS

Equiprent ltenm

Puros

Cemoressors

Agitators/
Mixers

The design considered the following provisions when specifying the type of drive for the listed equipment.
1

C

83 owers Fans

High efficiency electric motors f%.[

Variable speed and/or variable horseccwer LJF:
moLors Or turbines in order to provice
flexibility during operations at low rates.

Design specifies optimal motor phase and &//

voltage (normal is 3 phase, 440V motors}

Space or coil heaters for motors are in-

ctuded only when necessary.

Steam or 9as turbine {insteas of an NE

electric motor).

Items to be considered when specifying 2 turbine

1. Compatibility with current and projected plant steam balance,

2. Use of exhaust gas or steam in other areas.

Cur O()O()OBB()‘?



gEsicy 10 202-100 ~S 8 ~ .05

111, ROTATING ECUIPMENT

The desicn consicered the following provisions when scecifying the listed equipment.

4) Efficiency at the normal flow rate = rate =

&) Comparison of single versus multi-
stage.

5} E€fficiency at the minimum expected
rate =

(:j A. fPuros {tam to. B. Cororessors [+2m Mo,
1) Use of a pressure system as a viable QE 1) Minimum/Maximum flow compatible
alternative. © with varying production rates.
2) System pressure drop cotimized by \/’ 2} Parallel but different sizes econ-
comparing cost of energy to the cost cmically feasible to provice
of the system (piping and equiprent) flexipility.
3) A comoarison of the turndown vs. \/ 3) Efficiency at the normal flow rate=
minimum ¥low requirements.
! 4) Efficiency at the minimum expected

C. Mixers/Acitators Item No.

1) High efficiency blades and use of
baffles for better mixing.

2) Economic comparison of a larger size
versus multiple mixers.

.

3} Use of variable speed mixers

IV,  HEAT TRANSFER EQUIPMENT

The following provisions were considered in the design of heat transter eguiprent.

A. Genera)l Considerations for A)1 Tvoes of Meat Transfer Ecuipment Ttem No.

(:} 1) Control instrumentation is incluged to prevent over-heating or over-cooling.
2} Economics of an in-line spare if an onstream cleaning can not be performed.

3) Calculating an accurate overall heat transfer coefficient., The HTRI design methods can
be used in the calculation.

4) Variation of the overall heat transfer coefficient versus turndown.

5) A sufficient allowance for fouling.
6) Using another process stream as a heating or cocling medium (interchanging).

B. Reboilers and Steam Heaters Item No. C. foolers and Condensers [tem No.

|

1) Compatibility with steam balance 1) Economic comparison of a cooling
water exchanger versuys an air-

2) Condensate returned to a header cooled exchanger.

n

3) Allowances in the design for use of 2) Provide the necessary connections

different pressure steam. to perform an onstream back wash
: of the cooling water side of the
exchanger,
D. Fired Heaters Ttem No. E. Interchangers Item No.

1) Insulating Refractory{Consult with MED) 1} Steam savings must he compatible

with the plant's steam balance,

2) Multi-fuel burners
3} Preheat of combustion air

4) Stack gas heat recovery

T

T

5) Stack gas analyzer and/or excess
oxygen controlier

- Clity 0000088?{::




Vi,

VI

LESIGN 1o: 202~ \00 -~ SRY ~=0S

STEAM TRAPS

Refer to Conoco Engineering Standard A-15 for cesign specifications.

Iteam Ha
1) Trap sized for proper flowrate and safety factor
2} Condensate is to be returned ta the return system when economically feasible.
3} P31 notes for discharge piping into the top of the return header.
4) A three way test valve is to be installed downstream of traps discharging
to a return header.
MONITORING INSTRUMENTATION
The following items are necessary in order to monitor the energy usage of the designated item.
A. Heat Exchancer Kumber 8. Puymp Number E"f
1) Shell and tube side inlet : 1) Suction and discharge v
and outlet temperatures. pressure gauges.
2) Steam side pressure, 2) Outlet flow meter

3) Steam flow meter.

C. Compressar Hurber D. TJurbine Number

1) Inlet pressure and temperature 1) Inlet pressyre and
gauges for eacn stage. temperature gauges,

2) Discharge pressure and 2) Outlet pressure and

temperature gauges. temperature gauges.

3) Inlet flow meters for each stage

4
5

S~

Discharge flow meter,

~—

Recycle flow meter.

MATKTENANCE CONSIDERATIONS

A. fauioment Preparation for Maintenance Work

Procedures are inciuded for the most efficient method of emptying, clearing, purging, and/or regenerating process

equipment included in the design,

|

B. Maintenance

A1l preventive maintenance items that contribute toward maintaining the maximum efficiency of the process equipment
are noted, .

GENERAL
The following items should be considered for all designs.

A. Operatina Procedures

Rormal operating procedures are included that note in detail those items which must be followed in order to achieve

maximum energy efficiency.

|

Supplemental operating procedures are included for maximum energy efficiency for operations at below normal rates or
any other special conagitions such as startups, shutdowns or abnormal operations.

R ——

B. Relief Valves

Oischarge of relfef valves are returned to process or a collection vessel for product recovery.

C. Imopact

‘lES Installation of the project impacts energy consumption of existing plant equipment.

NESATWE M PACT,
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oesicn 1#: 202 ~10D -S4 ~SWIS

(""‘. ENERGY [MOACT STATEYEKT

The following is a prucedure for calcuiating the energy savings or usage of the project on the CMA Basis.

A.

E.

Stean

1) The amount of steam that is saved (used) by the project and its pressure = O MM Lbs/Yr

) » psig
2) From the plant steam baiance the equivalent 6C0 psig steam savings {usage) (@) MY Lbs/Yr,
3) CMA Energy factor for steam. x 1635 BTU/Lb.
4} Total CMA Energy for steam saved {used). - (@] MM BTU
—— ir
Electricity
1) The electricity saved {used) by the project. =0 H‘- ) 1630 Y. /N (, 2‘8,(0_@_:‘"” KWH/Yr.
2) CMA Energy factor for electricity. x_ 10,000 BTU/KWH
3) Total {MA Energy for electricity saved (used). ‘ (2 ,Zﬁz.)m BTU
. —r.
Natural Gas
1) The natural gas saved (used) by the project. O MM SCF/Yr.
2} CMA Energy factor for natural gas,. x__ 1,040 BTU/SCF
3) Total CMA Energy for natural gas saved (used). O 2Bty
— T,
Product Recovery and Loss
1} Additional VCM saved {lost) Cz MM Lbs/Yr.
2) Energy factor far VCM (obtain from enerqy coordinator} X BTU/Lb. VCM
3} .Energy saved {lost) due to VM savings {losses). (@] MM BTU/Yr.
4) Additional ECC saved (lost). (@] MM Lbs/Yr,
5) Energy factor for £E0C {obtain from energy coardinator). X BTU/Lb. ECC
6} Energy saved {(lost) due to EOC savings (losses). O MM BTU/Yr.
7) Additional HCl saved {lost). Q MM Lbs./Yr.
8) Energy factor for HCl. 2681.1 _ BTU/Lb. HCT
9) Energy saved (lost) due to HCl savings (lasses}. O
10) Total energy saved {lost) due to product recovery (loss), Q MM BTY
. —_— .
Summary
1) Total net savings {usage). Sum of lines A-4, B-3, C-3, and D-10. (3_’2!3@»@1 BTU/Yr,
2} Equivalent 1972 {MA energy usage based upon production of 670MM Lbs. V{M/Yr, no incremental + 3,434,621 MM BTU/Yr.
£0C and no HC1 sales. —_—
3) Fractional decrease (increase} in energy consumption on the CMA Basis. X 100%
4) rPercent cecrease (increase} in energy consumption on the CMA Basis. g._Qﬂ 1
00008®
.ﬁuﬂ Q
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Vi PLANT

PROCESS DESIGN SAFETY CHECK LIST

DESIEN NO: 202 - 100-SR4-5.05

1. OVERPRESSURE PROTECTION

A. Overpressure Design Basis

' Equipment was checked for conditions 1isted below,

—
Pa
m
3
=
=]
.

Pressure Vessels

Blocked Valve

Cooling Water Failure

Instrument Faflure

External Fire

Other {Specify}

Protection by RV-No.

Alternate Protection Noted Below

oD Ny -
P

[T
HTTH

Rotating Equipment Item No.

Blocked Discharge Valve
Positive Disp. Pump
Positive Disp. Compressor
Steam Turbine

Protection by RV-No.

i
i

8. Relief Valves

Overpressure protection designed for the condition indicated by a check.

Exchangers

Blocked Valve - Cold Fluid Vaporization
Blocked VYalve - Cold Fluid Expansion
Tube Rupture

External Fire

Protection by RV-No. (Tube Side}
Protection by RV-No. (Shell Side)
Alternate Protection Noted Below

o —

Piping

Blocked in Line
Vaporization
Thermal Expansion

Protection by RV-No.

Relief valves and inlet and outlet piping specifications were checked for the following conditions:

Relief Valve Number

1. Liquid Flashing
effect on Valve Capacity
Design Temperature
2. Discharge Back Pressure :
3 Inlet Line Losses--Friction & Acceleration AP
--Notes Included for Max. Length
4, Inlet & Qutlet Piping--Free Draining or Drain
Valve In¢luded

fI. VESSEL CLEARING

A. Clearing Connections

Pa-1

Item No.

Line No.

&S

LN

(o] 2

of

_og
o

Clearing of equipment containing toxic or regulated vapors and liquids is provided for as follows:

Vessels

Exchangers Pumps

Others

-

Equipment Item

H2 O

Contents

Permanent Piping for:

1. Liquids to Closed Process Sewer

2. Vent to Direct Chlorination Header

3. Vent to Wet Vent Header

4, Vent to Relief Vent Header

5. Return to Process

Connections for Temporary Hoses

Isolation Capabilities for Clearing

Bleeders for Clearing/Draining/Purging

" page 1 of 4
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DESIGN NO: 202 -100-S&-0S

B. Prevention of Backflow

. Nitrogen connections for clearing equipment items and Tines are protected against backflow as follows:

Vessels Exchangers Pumps Others
Equipment Item -1
1. Check Valve in Permanent N2 Line
2. Hose Connection with Check™Valve

3. System Pressure <40 psig, Hoses to
be Disconnected After Purge

II1. MECHANICAL & MAINTENANCE CONSIDERATIONS

A. Plant Design Standards are more restrictive than company standards in several areas, Notes have been included as requirved in the following

‘ areas:
: 1. Gaskets
% Gasket
Per Plant Standard Piping Description Applicable Piping Specifications
i v/ Garlock 900 Round CS, S5, Nickel, Monel Piping A2-1, A2-7, A10-1, A13-4, A20-1, A21-1, B2-1, B2-12, 813-1, B13-3
; Flexitallic Spiral Wound Steam & Condensate Service A2-3, B2-6, D2-5
; i TFE Envelope - Ring Gasket Lined Piping X25-2, X26-2, X27-1
TFE Envelope - Full Face FRP & Furan R37-1, R37-3

2. Materials of Construction--Design notes have been included for:

; v Electric driven equipment specifying no aluminum parts.
; Dry chlorine piping {B2-12 Spec.) specifying CS valves with Hastelloy C trim.
Minimizing copper or copper alloys in possible contact with acetylene.

! B. Rotating Equipment

The following pumps, compressors, blowers, and agitators have been checked for the following and the required specifications and notes have
been included:

Equipment No. fa—\'

Minimum Flow Requirements v
Shaft Seals--Type & Required Lubr./Flush v

C. Tie-in Points to existing piping or equipment have been located, verified, and denoted if

51 they are turnaround items.

D. Preventive Maintenance

PABE00000 HMD

oY Notes have been included on any new equipment that requires special PM to ensure safe operation.

Page 2 of 4 REV.T - 3/81



: L . DESIGN NO._2o2 - t00 - 584 -5

1v. PERSONNEL EXPQSURE & PROTECTIOM

A. Employee Exposure

Design has been checked from a personnel exposure standpoint to ensure that during normal operations, clearing for maintenance, or
maintenance activity employee exposure is within regulations.

B. Handling of Hazardous Materials

Design includes provisions for safety equipment (fire extinguishers, deluge systems, safety shower and eyewash stations, fresh air
systems, etc.) where required.

C. Personnel Protection Insulation has been specified for hot lines ( ? 150°F) where

necessary.

D. Accessibility of Valves & Instruments

* lotes have been included to ensure that valves, instruments, motors, etc. are accessible from grade or platform to permit
operation and maintenance. ’

E. Noise Limits
_34:_ Specifications of equipment have been checked or noted to ensure meeting noise limits as set by Standards H-7 {control valves) & X-5 (general}

F. Spill Containment & Control

Design includes provisions where required for spill containment and control such as diked areas, piping to process sewers, etc.

G. Lighting for Might Operations has been checked for the proposed location and provisions for any required new

1ighting have been included.

H. Communications System

Provisions for additional communications system lines have been included as necessary.

Page 3 of 4 ‘ REV.1 - 3/81
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DESIGN NO: 202 - | co~SB4-0S

PREVENTJON OF POTENTIAL HAZARDS

A. Emergency Shutdown Requirements

Design specifications, considerations, and notes have been made as necessary for the following items:

_311_ 1. Control valve failure position in event of air and/or electrical loss has been noted on spec. sheet and P&I.
Of- 2. Spare equipment has been provided as needed and verified with Operations.
3. Required alarms and their set points have been confirmed with Operations.
4. (Consideration has been given to make the system failsafe, including automatic shutdown sequences and system interlocks

where feasible.

B. Fire Prevention and Protection

The following items have been checked and specifications or notes included as required:

System flammability (both process streams and materials of construction) under normal and upset conditions.
Provision for inert or nonflammable atmasphere such as nitrogen blanketing or purging,

Need for flame arrestors to preveat flashbacks.

Need for additional fire protection systems such as sprinklers, types of extinquishers, etc.

]

W —

C. Electrical firounding/Bonding of vessels, pumps, and piping has been included as required to dissipate

build-up of static charge.

D. Locked or Chained Valves

Notes have been included on the P&I for valves that must be locked or chained opened or closed for safety reasons.

£. Chemistry of Mixing Streams has been checked to ensure that chemical reactions will not create a potentially

hazardous situation.

F. Minimum Clearances of new equipment from existing equipment and structures have been checked with Standard X-3

and design notes included where required.

Legend

v ltem verified as stated and specified action taken.
OK_ Item verified but no action required.
_ WA~ TItem not applicahle.

Ho action taken,

Page 4 of 4 REV.1 - 3/81



WORK LIST

Refer to Drawing No. VCM-202-1.

1)

2)
3)

Pour a foundation for H-101 Cooling Water Circulation Pump P-1 in the area
just northwest of Direct Chlorination Reactor R-101. See Drawing No. VCM-202-3.

Install H-101 Cooling Water Circulation Pump P-1 on the new foundation.

Install an 18" globe valve in the H-101 cooling water return line
(18"-WH-5-N-A2-1) downstream of the existing 18" globe valve in line
18"-WH-5. Locate the new 18" valve in an accessible location west of R-101.

Run 1ine 10"-WH-1-N-A2-1 from the H-101 cooling water return line
(18"-WH-5-N-A2-1) downstream of the existing 18" globe valve and upstream

of the new 18" globe valve to the suction of P-1.

Install a 10" gate

valve, a 2" bleed valve, and a pressure gauge on line 10"-WH-1.

Run 1ine 8"-WH-2-N-A2-1 from the discharge of P-1 to the H-101 cooling water
return line downstream of the new 18" globe valve on line 18"-WH-5. Install
H-101 Cooling Water Temperature control valve TCV-1 in line 8"-WH-2. Install

two 8" gate valves, an 8" check valve, two 2" bleed valves, and a pressure

gauge in line 8"-WH-2.

Run Tine 8"-WH-3-N-A2-1 from line 8"-WH-2-N-A2-1 downstream of the 8" gate
Install an 8" gate valve in line 8"-WH-3.

valve and upstream of TCV-1.

Install R-101 Temperature Controller TIC-1 (Provox) in the rack room. TIC-1
will be located in cabinet I-1, DC #1 (Device 6), File #3, and Slot #7.
Jumper the volitage inputs from Temperature Transmitter TT-104-1 (Mux #1
(Device 21), File #2, Slot #5, Terminals 5 and 6) to analog input #1 of
TIC-1 (Terminals 1 and 2). Refer to Drawing No. VCM-202-2. Configure TIC-1

and download the configuration.

CWH 0ooooag 7y



TIE-IN LIST

Refer to Drawing No. VCM-202-1.

A1l tie-ins below require a cooling water system shutdown and are, therefore,
turnaround items.

1) Tie-in Tine 10"-WH-1-N-A2-1 to the H-101 cooling water return line

(18"-WH-5-N-A2-1} downstream of the 18" globe valve and upstream of the
new 18" globe valve.

2) Tie-in line 8"-WH-2-N-A2-1 to the H-101 cooling water return line
(18"-WH-5-N-A2-1) downstream of the new 18" globe valve.

3) Tie-in line 8"-WH-3-N-A2-1 to the H-101 cooling water supply line
{18"-WC-4-N-A2-1) upstream of the 18" butterfly valve.

CWH 000008878



4-435-S

(conoco)

Engineering Center
Ponca City, Oklahoma

Control Valves

PLANT NG PLANT

SPECIFICATION DATA SHEET

PROJECT NO. 202 =00 -5 84 ~Swh

AF.E.NO.
REQ. NO.

oate _SA0/8 appoBy __

MADE BY .S

PROJECT _B—10l TEMPEIATARE CONTROL

o 1§ TAG NO. TeN -
2 [ 2] service Hetot cuwa TEH P, CoTROL
W | 3] MODELNO. Teop CLASS 2. FueyTiiL
w 4 | LINE NO. R I - 1= - A2
© 5 | LINE SIZE/SCHED. NO. 1S40
6} FLuo COBLIS W ATER.,
7 | TEMP. NORMAL MAX, as Wy
B [ PRESS. NORMAL MAX, =50 23
[} 9 | APMIN.RATE NOR. RATE MAX. AATE
% 10 | MAX. SHUTOFF AIP l =] "{5 L5 l ] [
@ [17 [ RATEMIN. 5 pra cv ) —
S [TZ RATENOR - acd ™v s~ [t
< [ AATEMRX ¢, o4 cv 2750 1614
P 14 | vALvE CV M.a:x. AP (ALLOW) Do o7
a | 15} spP.GR. @ 60°F MOL. WT. e 18
a 16 | OPER. VISC. ¢ 5 % FLASH B8O
wl 7| % SUPERHEAT % SOLID
g 18 | VAPOR PRESS. @ F.T.pamild CRIT. PHESS. PSIA 20,77
a | 19§ WEIGHT % VAPOR IN + ouT =) )
20 | PRED. SND. LEV.(1) RATE
21 | MAX. ALLOW. SND.(1} RATE BS54 2
22
23 | MFR MODEL Bsner. | o0
24 | TYPE OF BODY LASS Z FohTie DSkl
25 | BODY SIZE GUIDING 5"
26 | PORT SIZE NO. OF PORTS e 1
27 | END CONN & ANSI CLASS 200 =+ R.F,
28 | BODY MATERIAL .5,
29 | PACKING MATERIAL -
> | 30 | BONNET TYPE <TD .
g [31] rAmForm @R . PERCENT
m | 32| CVFULL OPEN 2440
33 | LUBRICATOR | ISO. VAL 2o | o
34 | TRAVEL INDICATOR b 1
35 | % VALVE OPENING AT MiN/MAX. CV i0° /409
36 | TRIM MATERIAL SEAT/ St RxATYERFLY C.5.
37 | STEM/SHAFT MTL .5,
38 | REQUIAED SEAT TIGHTNESS(2) foXol CLASS 8
39 IROTRTIDN AT MA%. Fra) A=
« 40- | MFA MODEL (=
S :; TYPE sie IAPRZAetpA
% CLOSE AT OPEN AT 1= Pa 2 PSSl
2 |43 rLow ACTION TO oPEN/CLOSE AR TO CLpe
2 44 | FAIL POSITION I,
45 | HANDWHEEL (SIDE/TOP) L OpE
« 46 | MFR. MODEL NO. :
i [ 47 ] INPUT SIGNAL OUTPUT SIGNAL | 2.wis PSla] D =100 Polia
g 48 | AIR SUPPLY PRESS. MAX.
E [33| FILTER REGULATOR Jo
§ 50 | GaGEes ~ [ \ByPass NEe, . ] NES ]
51 )
w | 92
Z [53
E 54
O |55
@ 156 | 1. SOUND LEVEL IN OBA MEASLIRED 3 FT. FROM CONNECTED PIPING. CUWH 000008879
56 657 | 2. ANSI B16.104 (CURRENT ISSUED) LEAKAGE SPECIFICATIONS. T
Z [958

QUOTATION WILL NOT BE CONSIDERED IF MANUFACTURER DOES NOT COMPLETE FORM BY FURNISHING INFORMATION FOR BLANK SPACES.

SPEC NO. rev. O
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44398

PLANT

(concco)

e PCAIT

Engineering Center
Ponca City, Oklahoma

Indicators, Recorders, Controllers

(Receiver Instruments)

SPECIFICATION DATA SHEET

PROJECT NO. 202~100 - SRY—SIS
A.F.E. NO.
REQ. NO.
DATE s

MADE BY _StDS

APPD BY

proJeCT . 210\ TEMPERATURE. ConITRO(.

GENERAL

1 { ITEMNO

Tic—4

2 | seRvice

L-iol Toe TEMMP,

|

3

COITROL,

4 | MANUFACTURER

ForneEr. of. ELu.,

|78 1 mooeL no.

ClISOIXI-AL

DESIGN DETAILS

€ | NSTRUMENT FUNCTION

TEMP. ConTROL

7 | INSTRUMENT MOUNTING

oot (N

8 | ELECTRICAL CLASSIFICATION

9 | POWER SUPPLY

10 | INPUT SIGNAL

H 20 (2)

11 | ACCuRACY

12 | REPEATABILITY

i3

14

15

INDICATOR-RECOROER

16 | NO. OF PENS OR POINTERS

{

17 | SCALE RANGE

D200 °C,

18 } CHAAY SIZE AND TYPE

19 | CHART RANGE

20 | CHART NUMBER

21 | CHART FACTOR

22 | CHART DRIVE

23 |

24 |

CONTROLLER

25 | CONTROL MODE (SEE LINE ¢4)

PI\/RPIO/T

26 | CONTRCULLER ACTION

AN o (S

27 | SCALE RANGE -

O~ 2L oC,

28 | SET PGINT ADJ.: MAN.— REMOTE

¥ ST

29 | AUTO—MAN. SWITCH AND ADJ,

ME, ST .

30 | oUTPUT SIGNAL

H-20 pan.

31

32 |

ALARMS

33 | ALARM FUNCTION

DEN ATl

34 | QUANTITY AND FORM

Ta 0OF € Pl

35 | CONTACT RATING

36

37

ACCESSORIES

38

39

40

41

42

43 |

NOTES

44 | CONTAOL MODES: P = PROPORTIONAL (GAIN), | = INTEGRAL (RESET). D = DERIVATIVE (RATE), BIAS, GAP, RATIO, BATCH

45 | ARECORDER INK SUPPLY: CAPILLARY WITH 6 MONTHS MIN. SUPPLY.

[ 461C) PRoYOX CodTRoLLER . LoCATo 1 RACK Ronr TD ReE DETERM

(471 T2 TOSTRUMSIT £ CUTRICATL SuPeErRJISPR .

48 (2D YL T e <UAPPLIED TRDOM  TT— o4~ |

(XSG

49 |

50 |

51

CuH 000008880

52 |

SPEC NO. rev. O

QUOTATION WILL NOT BE CONSIDERED IF MANUFACTURER DOES NOT COMPLETE FORM 8Y FURNISHING INFORMATION FOR BLANK SPACES. | SHEET __ 2 OF

7-82




(—\

PRoVOX
CONFIGURABLE CONTROLLER

CLWORKSHEET®__ .2, of_ 4

DOCUMENT NUMBER

DATE S‘/l‘-l /64

CONTROLLER SPECIFICATION

MODELNO: LA O o L -Al B -C_ -p

CONTROLLER SPEC SHEET NO.

OPERATOR STATION SPEC SHEET NO.

PROCESS DESCRIPTION

CONFIGURATION
ENGINEER WIS
CUSTOMER | F-io] TEEMPER ATUERE COoTROL REVISIONS
PLANT Voer PLAIT DATE | ENG. COMMENTS
P.O.NUMBER | &S lta,d No. 202.- |00 -SR4=5L0S

CWUH 000008881 |

POINTTAGNAME ( |4l & y— A | | ENGINEERING UNITS (EU) =&
CONTROL IMPLEMENTATION CHECK-OUT STATUS P
FUNCTION DATE ENG. COMMENTS FUNCTION DATE ENG. | COMMENTS
O conNeG
DOCUMENTATION REVISION q Tyzg(
DATA ENTRY = Zgﬁggw DATA CHECK /;z/ox
CARD 1D NO. 0O TUNER
STORAGE DISKETTE NO. DOWNLOAD / O CONSOLE
N TUNER CONFIGURED
N\ CONFIGURATION PARAMETERS TUNING PABAMETERS
STEP# MRARAMETER | CR? [ VALUE | VALID RANGE | STEP# PARAMETER GH? | VALUE | VALID RANGE
1 PCA/ST 1 12 1 EU 0% (EU) A —99999 | 99999
2 FF ENBR_ NO [ YES 2 | EU 100% (EU) / —99999 | 99999
3 FFRIL N\ | 2Y NO YES 3 GAIN (k) / 0 128
4 FF SORT? N2V NO | YES 5 RESET (R/M) 0 293
5 | PvFL N NO | YES 6 | RATE (min),/ 0 895
6 PV SORT? N NO YES 7 RAMP T (min) 16Y 0 56 -
7 | sPT MAN? .| NOo [ YEs 8 | PV FAM (min) 5Y .0 1.8
8 | spT DDC? NNO [ YES 9 | RE¥ ACT? "NO YES
g | VOT ENB? NQ | YES 10 |[4NC cLo? NO YES
10 VOT MAN? gy NO “\ YES 11 7] ALM A (EU) 0 136
11 OVERIDE? NO | ¥es | »2 | AWM B(EY) ~16 136
12 ALM BHI? NO YESN/"13 ALM C (EU) —16 136
13 ALM CHI? NO YES” | N4 ALM DBND (EU) 0 136
14 DO ALMB? NO | YEs 16N\_| SP LO Limit (EU) -13.97 | 113.97
15 | WTCHDOG? NO ¢ YES 17 PSP HI Limit (EU) -13.97 [113.97
16 | TR RAMF? NR” | YES 18 | vONQ Limit (%) -13.97 [ 113.97
17 | Mv1 SIG? A0 | YES | 19 | VO Hi Npit (%) —13.97 | 113.97
18 MV2 SIG? /] NO | VYES 20 | ARW LO Umjt (%) —-13.97 [113.97
19 MV3 SIG? / NO | YES 21 ARW HI Limit 1%} -13.97 [113.97
20 | mv4 sIG? NO | YES | 22 [FFGAIN(K)  \_ 2y 0 1
21 HI SEL? . NO | YES 23 | FF REV? 2Y NO YES
22 RST LSP? |/ NO |- YES 24 | FFFTIM {min) Y 0 112
23 RST LMD? / NO | YES 25 | TKFTIM {min) 27V 0 12
24 RST LVQY NO YES 26 WTCHDOG TIMER (min)[ 15Y | ™\ 0 56
25 RST 117 NO | YES 27 | BACKUP MODE (Code) | 15Y 1 2
26 | TK/SQRT? 9y NO | YES 28 | RESTART MODE (Code) | 23N RN 5
27 K AL 9y NO | YES 29 | RESTART VO (%) 24N -13197 {113.97
/ 30 | RESTART SP (EU) 22N —13.97N113.97
/ 31 RESTART BIAS (%) 25N -13.97 1‘14;9\7
Form FM4.2:CL6201 {WS) October 1989 Printed in U.S.A




: PCA/STATION TYPE ENTRY CODES

PCA DEFINITION CONT,

QLD NO.J SELECTION COMMENTS
s 1 | MANUAL 1 200 &4\,
T 2 AUTO/MAN 2 @) Eu.- 07
A 3 AUTO/MAN/RSP 3 ns <. Hln LiMT
!T 3 AUTO/MAN/SUP 4 Ho <@ _Low Lim(T
o 5 AUTO/MAN/DDC 5 rey DiR/reN. AcTio.d
N 6 MAN/DDC 8 O <. 0. TRACKS |vl t1p0l?
7 - ResTART LAST se?
8 - RESTART %P
9 los AR LieAlT HitaH
10 - ARV AT o
i 4.0 GA 1)
1 MANUAL LOADER |11 10 12 o) ReseT
p 2 BIAS & GAIN 9 13 0.5 RATE.
c 3 SIGNAL SELECT 12 14
A 4 PD/P 8l 7|65 15
5 PI/PID/I 4{3l201 STATION DEFINITION
CONSOLE TUNER STATIONTYPE ]TYPE NO.
ENTERED ENTERED QL[i NOJSELECTION COMMENTS
CODE CODE los e e LT
2 -5 VP Lowo Lt
3 2 e . AprA TwRAP
MODE ENTRY CODES (TUNER ENTERED
( ) 4 Lo | ALhem R
5 @) AL AA B TRAP
STATION MODE CODE 6 Hen I I
MANUAL ! 7 200 PP C TR
AUTO 2 8 a ALAR A DEPD BARD
REMOTE SET POINT (RSP) 3 9 R AL R 1o Do 4.2
SUPERVISORY {SUP) 4 0 e | [ele REPae  oPen /e Lose
DIRECT DIGITAL CONTROL (DDC} 5 = o CEaTiet LAST MODE 2
12 ™M Al RESTIET MODE
*% 13 No BESTART LAST NP7
CONSOLE CONFIGURED Ta {100 Perhet D,
X SUATECT T APPRONVAL OF TEE SUPN. 15
HWY NO. ]Al {1 through 8) Reference Only :3
cano. 12161 (1 through 30) 18
19
DEVICETYPE DATA CONC. 20
PSEUDO FST DEFINITION
QLD NO.[SELECTION COMMENTS
DEVICENAME DG #H Ay | | | ; o = el
DATA CONC. PORT NO: L1 1.5 (1 through 16} b—2 ~O Pf o PuT FILTER.?
3 — FE_ 110P. FILTER TIME.
POINT T 1, C =14, 4 No FE_ I eur seR. enAtd?
Tag No, L tiCr—g L1 11 5 — FE /oy Permalca
6 —_— TF &Gl
PCA DEFINITION
7 NES PV (PKT BLTER?D
pcaTyre PL/PID /T PCANO.__ S 8 0.Q1S | INPUT EILTEIR. TG
: 9 NO PU I PUT S8@2, Enl?
10 2
POINT -V ol TmEAPR - - P,:)_)g _OQ&:T?:CL? _mptiz‘:)x" =
DESCRIPTOR TRACK. OVERRADH 7
ComdTeo by 1 1 0 v 413 o PRI N =L
POINT (Reference Only)| 13 £NO TRACHK. 1 OPKT FICJ?’_'K?
ADDRESS 10121 -1 1 g~ 1 1-1211, 14 — TRACK. CTEL. TME
15 MO rrAack (ORPXT =6R. 7
ENG.NEERING UNIT 16 .
{EU) DESCRIPTOR IDIEJG I JC-I 1 17 CLH 000008882
]

Phae 4+ OF 9



SPECIFICATION DATA SHEET

(Cono CQ g:f::e(::"g::h‘:: PROJECT NO_202—100- 584 -S L%
AF.E. No

REQ. NO

oate_S/1o/&d  apppav

MADE BY_ SN S

Centrifugal Pumps

"

pLanT._NC™M PLANT PROJECT_B-10| TEMPERATURE CoITROL
1| APPUCABLE TO: R(ESTIMATE  f==1_ O PURCHASE O AS BUILT O ITEM NO.
L 21 wservice H-1Ct CocLIle HrO ClRLULATION FMANUFACTURER DURCD CR. EQUNY. %
é 3| XlocAaToN Blocik T, NEe® P-lot @ NO. REQUIRED §
w4 WEMOTORDRIVE S0 HP  SA0 BPMA % O TURBINE
g 5 PUMP IS TO BE MANUFACTURED IN ACCORDANCE WITH THE FOLLOWING STDS.: O APl 610 ﬂﬂNSl B73.1 O ANS) B?3.2
6| PuMPSIZE 1OX E—\lid K TVPE MARY. T0 <TD. ¥ NO. STAGES A
7 NOTE: O INDICATES INFORMATION TO BE COMPLETED BY PURCHASER [0 BY MANUFAGCTURER
8| wuoun LWaTER. O NPSH AVAILABLE () | 3. 9
9 | X PUMPING TEMPERATURE (*F):  NORM. (55 MAX. {1 Q CAPACITY @ PT {USgpm):  NOAM. 2S00 RATED 27150
10 | ¥ SPECIFIC GRAVITY @ PT 0.9903 O DISCHARGE PRESSURE (psgl MAX. lod paATED 7=
2 [11] smvAPORPRESSURE @ PTipemt 2y 1 nnpa He O SUCTION PRESSURE (psig): MAX. 35 RATED .54, e s [
g 12| mviscosmYy@PT: %98 0.81800™ PRRAY NPT oy e ev‘;
5 [13 O DIFFERENTIAL PRESSURE (psi) /(q ] © AT pisSlarl CAPACITY
O | 18| & SITE AMBIENT TEMPERATURE (F): MAX, [0S MIN, G5 O DIFFERENTIALHEAD ) pd 4 AT DeEStant CAPACITY
g 15 OMYDRAULIC hp £} ¢ A
2 [ 16| ©UNUSUAL CONDITIONS LOCATION: OINDOOR O HEATED O WITH ROOF AP
k7 S(OUTOOOR  XUNHEATED JXWITHOUT ROOF 1 1D} a]
& [18] o conrosionerosion causeD ey T
S (19
20 | REMARKS:
21
22
23 | HPROPOSAL CURVE NO. M TT R-2a\/ 1 MINIMUM CONTINUOUS FLOW {US gpm):

n
£

THERMAL STABLE
1 ROTATION (VIEWED FROM COUPLING END} O CW (O CCW
{1 SUCTION SPECIFIC SPEED
STEFFICIENCY (%) (AT NORMAL CAP. AND AATED SUCT. PRESS.) §2 %

SUSPEED tpm) R KXy
(NPSH REQUIRED (WATERNH) 1.5

R RATED Bhp 5D
T MAXIMUM bhp WITH RATED IMPELLER 552,

~ .
[4.]

N
[+23

[ h e [N 55| 3¢

PERFORMANCE
N
~

28 | MMAXIMUM HEAD WITH RATED IMPELLER (M (37
29 | REMARKS:
30
31 * Do MIT TRANSH T TD Jerlook.
32 | CASING MOUNT: NOZZLES SIZE RATING FACING LOCATION
33 X CENTERUINE O NEAR CENTERLINE O FOOT SUCTION X 10 Ao R EF [m]
34 O VERTICAL O IN LINE O BRACKET DISCHARGE & 8 H ojsod R ORE 0
35 O VERTICAL BARREL O SUMP PUMP O OTHER
36 | CASING SPUT: O AXIAL () RADIAL BEARINGS {TYPE/NO.): g
37 | CASING TYPE: [0 VOLUTE (] SINGLE (3} STAGGERED [ RADIAL [ THRUST
38 O DIFFUSER O DOUBLE LUBRICATIONTYPE: [ORINGOIL [QOILMIST  [JPRESSURE
39 | O MAXIMUM ALLOWABLE PRESSURE: paig @ 60 F 0 FLOCD [ FUNGER
40 peig @ PT COUPLING:
= | 41| OHYDROSTATIC TEST PRESSURE: peig 0 MANUFACTURER
‘0: 42 | IMPELLER DIAMETER (in.): 0O TYPE
Q 43| RRATED & MmaxiMum " R MINIMUM 12,1 O MODEL
& | 44 | MPELLER MOUNT: [0 BETWEEN BEARINGS (0 OVERHUNG DAIVER HALF-COUPLING MANUFACTURED BY: PR
¢'5 45 | PACKING: R PUMP MANUFACTURER O DRIVER MANUFACTURER O PURCHASER
5 46 | 0O MANUFACTURER GLAND PLATE TAPS REQUIRED:
C 471 orvee O QUENCH O FLUSH O DAAIN O VENT
48 { D SIZE/NO. OF RINGS REMARKS:
49 | MECHANICAL SEAL:
50| HMFR. CRAYE o ER U
51 | XIMODEL - |, ¥all O WEIGHT OF PUMP AND BASEPLATE (lbs)
52 { (O MFR. CODE 0 WEIGHT OF MOTOR (ibs)
53 | O APICLASS CODE O WEIGHT OF TURBINE {lbs} e
54 | O GLAND TYPE/MATERIAL CWH Q00008883 |
55 | REMARKS:
58

4-424-51

SPEC NO. rev. _O
QUOTATION witt. NOT BE CONSIOERED IF MANUFACTURER DOES NOT COMPLETE FORM BY FURNISHING INFORMATION FOR BLANK SPACES SHEET _5__ OF __,_,_ﬂ_




4-424-52

Engineering Center

SPECIFICATION DATA SHEET

@onOCOJ Ponca City, Oklahoma PROVECT NO. 202~ 1005 L1~ S
AF.E. No
Centrifugal Pumps REQ. NO
DAT APF'D BY.
MADE BY_StIS
PLANT_NC M PLATT PROJECT_2—10\ TEMPER LU RE. CnITEDL
g 111 OSEAL FLUSH PIPING PLAN MATL O COOLING-WATER PIPING PLAN MATL
Z | 2| O AUXILIARY FLUSH PLAN MAT'L [ TOTAL COOLING WATER REQUIRED (US gpm)
% 3 SEAL FLUSH PIPING: O THREADED  SOCKET WELDED O FLANGED Q SIGHT FLOW INDICATORS REQUIRED
> | 4| O EXTERNAL SEAL FLUSH FLUID REQUIRED O PACKING COOLING INJECTION REQUIRED
g 5 0 US gpm O psig 0 US gpm 0 psig
= { 6! REMARKS:
57
<8
9 | O TABLE E-1 CLASS (PER API 610) YSHAFT/SLEEVE <5,
@ 10 | WBARREL/CASE C.S. 01 BASEPLATE {MATERIAL/TYPE)
< [ 11| XIINNERCASEPARTS (.S, O API STANDARD 510 STANDARD BASEPLATE NO.
T 12| HMPELER S.5. O ANS! B73.1 STANDARD BASEPLATE NO.
% [ 13| R cCase/MPELLER WEARRINGS <. 5.
= | 14| Remarxs:
15
o |16 TEST NONWITNESSED WITNESSED OBSERVED O INSPECTION REQUIRED FOR NOZZLE WELDS:
| 17 | PERFORMANCE [e) ) e O MAGNETIC PARTICLE O DYE PENETRANT
ﬂ 18 { HYDROSTATIC ¢] o} o O INSPECTION REQUIRED FOR CASTINGS:
g 19 | NPSH o] o) [e] Q RADIOGRAPHIC O ULTRASONIC
L4 20 C SHOP INSPECTION O MATERIAL CERTIFICATION O INSPECTION REQUIRED FOR
g 21 | © DISMANTLE AND INSPECT AFTER TEST © MAGNETIC PARTICLE © OYE PENENETRANT
5 22 | O CASTING REPAIR PROCEDURE APPROVAL O RADIOGRAFHIC O ULTRASONIC
W | 23| REMARKS:
Q2 24
— 125
26 O MOTOR DRIVER BY O TURBINE DRIVER BY
27 | GITEMNO. Q MTD BY O ITEM NO. Q MTD BY
28 | sHP S50 MAPMBRD O FRAME aHp APM 1 MATL
29| OWMFR O TYPE
g lao OR COMPANY APPV'D. EQUAL O INLET STEAM, psig O TEMP °F.
S [31] oTvee O INSUL O EXHAUST, psig
@ |32] Renve TEFC O TEMP RISE °C. STEAM RATE, FL /BHP/HR
> [ 33| XVOLTS/PHASEHERTZ b0/ 2 /L0 BEARINGS LuBE
& [34] ceearincs T Oluse NOZZLES [SIZE [ANSIRATING _ |FACING |POSITION
35 | O FULL LOAD AMPS INLET
36 EXHAUST
37| memanks: tHHiGH EFFILIEX N HMOTDR. PREQUIRED
38 WNTY O VAL AL M PARETS,
39 | OPITORSUMPDEFTHin) @ Yp e (wost all A€ FLoaT ano RoD
® | 40 MINIMUM SUBMERGENCE RECUIRED (in.) Al pards —epota (cFTGOARBONSTEEL O STAINLESS STEEL  OBRONZE O NONE
£ [ 41| colmnpre O FLANGED O THREADED " U OrLoAT swiTCH
Q | 42 | UINE SHAFT {J OPEN 3 ENCLOSED PUMP THRUST (lbs):
= | 43| cuioe BusHinGS [] AT MINIMUM FLOW ) AT DESIGN FLOW
gl 00 soWL D) UNE SHAFT AT AUNOUT: 0 UP T Down e
ﬁ 45 | GUIDE BUSHING LUBE 0 WATER ol O GREASE
> | 46 | REMARKS:
47
« | 48 | D DELIVERY, WEEKS
’E 49 | JPUMP PRICE
,o_ 50 | O ORIVER PRICE
&8 | 51 | CEST. FREIGHT
O 152 OToTAL PRICE
s |53 | THE SOUND LEVELS GENERATED BY THE PUMP AND DRIVER SHALL BE WITHIN THE LIMITS OF THE ATTACHED SPECIFICATION. P
W54 - —A
Q |55 CWH 0000068884
56
SFEC NO. REV. .....Q_.._
QUOTATION WiLL NOT BE CONSIDERED IF MANUFAGTURER DOES NOT COMPLETE FORM BY FURNISHING INFORMATION FOR BLANK SPACES | SHEET
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SR THE DURIRON COMPANY. INC. eveanea 78,550, [N, | DURCO MARK I
Gl BAYTON, OHIO waxsemene L B2 [N Lox8-16H
\ OURCOPUMP PERFORMANCE IMP_PATT. DT48928A seeo_ [ (80 £
N CHARACTEFI!SY!CS STD. AI20H |cunvens  MILIE437V
\ 3 ! { LURVES SHOW APPROXIMATE CHARACTERISTICS WHEN PUMPING CLEAR WATER fao CACULATE EXACE
1 i WRTWT’&GTG% 7 HOURT T} [ ) USi TH€ FOUOWING
\ é@g_ Aoo—‘—soo-f-ﬂeoo—bwoa.—-ﬁeoo—!—————;ﬁ e T
- , L
,2015~|51|\L!l1|!;|| i RN SRR ENEE
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P (LT gy e S L eVt SN I il NRNEE
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