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This time table for start-up is scheduled in three sect {ons, with
some overlap of completion due to the nature of this rehabilita-

TIME TABLE

AROCLOR-MURIATIC ACID START-UP

tion program. These sections are:

PHASE I:

PHASE I -~ AROCLOR SOLIDS SYSTEM

PHASE II -~ RENOVATED LIQUID AROCLOR SYSTEM

PHASE IIT - MURIATIC ACID SYSTEM

AROCLOR SOLIDS SYSTEM

Begin New Operator Training
Begin All Operator Training

Department Directors' Review:
PHASE I, II, and III

Start Equipment Check-Qut (Produc~
tion) and Start-Up Therminol System

Start Process Simulation

Complete All Mechanics Training
Complete All Operator Training PH. 1
Charge Chemicals

First Batch Finished

Demonstrate Ability to Safely
Process Quality Material

Achieve 507 Design Rate

Achieve 607 Design Rate

Start Up HCl Clean-Up Facilities
Demonstrate HCl Clean-~Up Facilities

Achieve 1007 Design Rate

March

March

April

April
April
April

May 4

May 8

May 12
May 19

May 26

September 1
September 15

October 30

16

20

28
28

30

MONS

ARO SOM

1~ 1.000
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Rev. O
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Time Table

PHASE II:

PHASE III:

RENOVATED LIQUID AROCLOR SYSTEM

Instruméntation Check~Out EDC
Begin All Operator Training

Release Equipment for Construction

Start Up New Pumps at

Chlorinators 1, 2, and 3
Complete All Operator Training PH.II

Start Up Continuous Chlorinator
Blow Tank and New Biphenyl Feed

System

Start Up Altered No. 3 Still

Receiver

Complete Installation of Brink
Demisters on Chlorinators 1-9

Start Up HCl1 Clean-Up Facilities
Demonstrate HC1l Clean-Up Facilities

Achieve 1007 Design Rate

MURIATIC ACID SYSTEM

Release Equipment for Alterations

to Allow Construction

Begin All Operator Training
Complete All Operator Training PH.ITI

Start Equipment Check-Out

(Production)

Start Process Simulation

ARO SOM

I~ 1.000
Page 2 of 3
Rev. 0

Date: 3/23/65

May 10
May 24

May 26
June 7-18
June 15
June 18
June 18

June 18
September 1
September 15

October 1

April 19
June 28

July 10

July 12

July 12
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Time Table

PHASE III: (Continued)

Charge Chemicals and Start Up

HCl Clean-Up Facilities July 15
Demonstrate Ability to Safely

Process Quality Material July 17
Achieve 507 Design Rate July 25
Achieve 607 Design Rate and

Efficlency September 1
Start Up HCl Clean-Up Facilities September 1
Demonstrate HCl Clean-Up

Facilities September 15
Achieve 1007 Design Rate October 1

These dates are targets - every effort will be made to beat them
1f at all possible and to accomplish the job in less time and at
a lower cost than now scheduled. Guiding principles will be the
best long range return for Momsanto.
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ORGANIZATION

Liaison & Start~Up Superintendent

for Aroclor W. F. Taffee
Arocloxr Department Supervisor J. W. Molloy
Aroclor Department Foreman T. E, Lackey

M. J. Williams

Shift Leader M. J. Williams
Shift Leader N. K. Madison
Shift Leader V. R. Haupt

15 Operators

5 Chief Operators for Aroclor-Biphenyl Dept.

Support Groups:

Maintenance J. M. Willette
Laboratory 0. E. Dolin
T.S.D. V. R. Haupt
N. K. Madison
Organic Engineering R. S. Yates
R. N. Harris
Organic Research R. W. Buckne®l
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COMMUNICATIONS

Manufacturing Engineering Research Plant

1. Operations Manual

Demonstration Plan & Schedule TPM, MPC ER RR (CC, M, MR

(SM, PE
Expense - Code of Account M SM, PA, MR

Operating Instructions ER RR SM, MR
Training Plan TPM ER RR SM, cC, Ps,

MR

Objectives M, TPM ER, DE RR, DR PM, SM, MR
Operations Plan TPM ER RR PM, SM, MR
2, Budgets, Cost Standards, .
Variance Predictions RPM PM, SM, MR
3. Start-Up Progress Reports TPM, MPC ER RR PM, SM, MR
4, Daily Production Summary ™, TPM, MPC ER RR PM, SM, MR
5. Engineering Changes TPM ER RR ™M, SM, MR
6. Process Changes TPM ER RR PM, SM, MR
7. Project Completion Report mw, TPM ER RR PM, SM, MR
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COMMUNICATIONS
DISTRICUTION CODE
Manufacturing - Technical Production Manager - TMM
Manager, Production Planning & Control - MPC
Director of Manufacturing - DM
Regearch ~ Research Representative - RR
Director of Research - DR
Research Group Leader - RGL
Engineering - Engineering Representative - ER
Director of Engineering - DE
Plant - Plant Manager - ™
Manufacturing Representative - MR
Superintendent of Manufacturing - SM
Plant Engineer - PE
Chief Chemlet - CC
Personnel Superintendent - PS
Plant.Accountant - PA
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CODE

oOF ACCOUNTS

Charge for start-up expenses will be collected against 02-09-916.51,

using appropriate code from the following list:

520
505
526
530
533
539
542
545
570
575
578
590
610

621
635
641

Interplant Raw Material
Raw Material Purchased
Raw Material Randling
Steam

Electricity

Water - Purchased
Water - Plant

Gas

Wages

Salaries

Payroll O/H

Factory Supplies
Laboratory

Clothing & Laundry
Technical Service
Experimental Expense

Rentals - Equipment

MONS 092988
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644 Stlrt;Up Expense

651 Production Process Research

661 Waste Disposal

694 Mechanical Expense

698 Depreciation

715 Congultant Fees

760 Factory Indirect Expense (from Service Budgetas)
780 Insurance

790 Lunches Served Guests

798 Meetings & Conferences

804 Outside Contract Work

824 Plant Trucks

855 Sundries

864 Office - Stationery, Printing, & Supplies
867 Switching Expense

878 Taxes

880 Comunications

883 Travel

MONS 092989




Yor, AROCLOR

Proj. No. 1663 & 1772 cCapital § 910,000 Approx. Start-Up Date__ April Thru June
Project Title

Solids Line - April, HCl System - May

SNOW

066260

START-UP

CORRECTION

Liquids - June

YeaR wmats |8 0.8, & 0§ | Pxemnsy | SUPRLIES oTEER TOTAL
Jan. 1965 | - - 1,630 1,140 500 200 1,000 | 4,30
Feb. 1965 - 3,710 3,420 1,000 600 1,670 | 10,400
Mar. 1965 -- 5,080 5,275 5,000 600 5,405 | 23,360
Apr. 1965 3,500 2,770 11,435 5,000 1,000 5,69 | 39,195
May 1965 2,100 1,855 7,165 5,000 1,000 3,99 | 21,110
June 1965 - 1,625 1,920 5,000 1,000 600 | 10,145
Start-Up Sub-Total 5,600 16,470 | 30,355 21,500 4,400 18,225 | 9,550
o # PROD.
Apr. 1965 | 2,750,000 | 10,000 1,500 2,880 15,000 1,500 4,000 | 39,880
May 1965 | 3,250,000 | 10,000 1,500 2,880 15,000 1,000 3,500 | 36,880
Juoe 1965 | 3,500,000 | 14,000 1,500 2,880 10,000 750 2,700 | 32,83
July 1965 | 3,750,000 7,000 1,000 2,880 5,000 500 2,000 | 21,380
Aug. 1965 | 4,000,000 6,000 1,000 2,880 5,000 250 1,200 | 16,330
Sept.1965 | 4,000,000 3,000 1,000 2,880 5,000 100 s00 | 12,480
Correction Sub-Total 50,000 7,500 17,280 55,000 4,100 13,90 |w7.780 |4
st or g comcizon | 55,600 | 23,070 47,635 76,500 8,500 2125|2633 | g
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II.

III.

ARO  SOM

III - 1.000
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Date: 4/20/65

STNOPSIS OF PROCESS

AROCLOR-MURIATIC ACID DEPARTMENTS

GENERAL

Aroclors are the reaction products formed by chlorination of Biphenyl
and/or Terphenyl using Ferric Chloride Catslyst. Crude Aroclora are
produced in the chlorinators, air-blown, distilled, and loaded for
shipment. Liquid Aroclors are also earth-treated, filtered, and then
loaded for shipment,

The by-product EC1l gas produced fs absorbed in water to produce Muriatic
Acid. It is carbon treated, filtered, and then loaded for shipment,

CRIORINATOR AREA

There are four batch liquid operated chlorinators, one continuous opersted
chlorinator system, and one batch solid chlorinator.

The batch liquid chlorinators are charged with 3,000 pounds of Biphenyl
with 1-1/2 pounds of Ferric Chloride catalyst. Chlorine gas added through
a distributor plate reacts with the raw material to release NC1 gas and
heat., The NC1 gas goes to the Muriatic Acid Department. HNeat is taken
away by circulation through an external air-cooled heat exchanger., The
specific gravity of the crude Aroclor {s checked to determine the level of
chlorination,

The continuocus chlorinator system consists of four batch chlorinators
cascaded with overflow from one unit to the next. In the continuous
chlorination system, Biphenyl is fed to the first stage and chlorinated.
Crude Aroclor overflows into the second stage, etc., - until the final
product overflowa from the last stage, flows to & catch tank, through a
continuous air blow tank, and thén is transferred to & crude holding tank
prior to distillation. Each chlorinator is held at different levels of
chlorination with the last stage being the final crude Aroclor desired,
Normally, Aroclor 1142 is produced in this system. The system has been
demonstrated on Aroclors 1148, 1154, and 1160,

Crude Aroclors from the batch chlorinators and the continuous chlorinator

system are transferred to a blowing tank to be air-blown for one hour
ninimum before distillation.

STILL AREA
A. Liquid Aroclors

Aerated Aroclor from a blow tank or feed tank is charged to a still,
hydrated lime is added, a vacuum of 720 mm Ng (40 nm Hg absolute) {s
applied, the still furnace is fired, and the Aroclor distilled to a

MONS 092992



Synopsis of Process ARO  SOM

IIT - 1.000
Page 2 of 4
Rev, 0

Date: 4/20/65

receiver. The distillation is semi-continuous since ten receivers are
distilled prior to drawing bottoms or residue from the still. Every
two receivers are treated with 40 pounds of earth for two hours and
then filtered., The finished product is transferred to storage tanks
prior to loading into drums or tank cars.

Solid Aroclors

Solid Aroclors are distilled in a similar manner to liquid Aroclors
except for 1168, Aroclor 1168 is not air-blown and it is charged
directly to the still from the chlorinator. A vacuum of 4 mm g
absolute is applied to the receiver (10 mm Mg absolute to the still)
for distillation. One receiver of solid Aroclors is distilled prior
to drawing bottoms in the still,

Solid Aroclors are not earth-treated or filtered. They are drummed
directly from the receiver or sre flaked (Aroclor 1268 and 5460).
Aroclor 2565 is one exception to this rule since it is an undistilled
product.

Aroclor Nomenclature

Aroclor is a trade name used to designate chlorination products of
Biphenyl, terphenyls, or mixtures of the two. The physical properties
vary from a light, free-flowing liquids to crystalline and non-crystal-
line solids.

A numerical system of nomenclature, consisting of four digits, has been
developed for identifying the Aroclors. The "thousands" digit denotes
the raw material used in the chlorination. The figure "1---" {ndicates
100% technical grade Biphenyl, The hundreds digit denotes whether or
not the product is distilled. The "1--" indicates undistilled and the
figure "2--" indicates distilled. The tens and units digit denotes the
approximate percentage of chlorine contained in the finished product.
For example, 1260 is a distilled chlorinated Biphenyl containing 60%
chlorine. Deviations from the above nomenclature for solid Aroclors
are as follows:

1. Aroclors 4065 and 4465
Aroclor 4065 is the crude end 4465 is obtained by distillation. The
starting rav material contains 40% Santowax R and 60% technical
Biphenyl. This is chlorinated to 65%.

2, Aroclors 5060 end 5460

Aroclor 5060 is the crude from which Aroclor 5460 is distilled. The
starting raw material is 100% Santowax R which is chlorinated to 60%.

MONS 092993
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3. Aroclor 5042 and 5442

Aroclor 5042 is the crude from which Aroclor 5442 is distilled.
The starting raw material is 100% Santowax R which is chlorinated

to 42%.
4. Aroclor 2565

This is an undistilled product. The starting raw material consists
of 25% Santowax C and 75% technical Biphenyl. This is chlorinacsd
to 65%.

IV. MURIATIC ACID

A.

Absorption

Muriatic Acid 31-367 (20-22° B&) solutions are produced by the absorp-
tion in water of hydrogen chloride gas (ACl), a by-product from the
Aroclor chlorination.

The gaseous HC1 is passed through a cooling tower system to remove
vapor-entrained Aroclors or Biphenyl and Santowax. The NCl gas then
enters the primary stage of the absorber system at the top and flows
co~currently down the tubes being absorbed in the weak acid from the
tails scrubber stage. The lean gas existing from the bottom of the
primary stage is directed into the bottom of the tails tower., The feed
water (city water) enters the top section of the tails tower and counter-
currently absorbs the HC1 from the weak gas stream.

The gas stream depleted of NC1 is exhausted from the tails tower through
a Schutte-Koerting fume scrubber jet to the atmosphere. Feed water
introduced into the tails tower is controlled by a differential pressure
ratio recording controller sensing the gas flow to the primary absorber
to produce acid, varying from 20 to 23° B&, Acid from the primary
absorber drains into a catch tank and is then pumped to commercial
(regular) acid storage tanks. Regular acid is loaded into tank cars or
trucks for shipment to customers.

The absorption unit can be shut down by directing the NCl gas flow
through the Schutte-Koerting fume scrubber jet, The KCl gas stream
is absorbed by this unit in water and directed to the sewer. Sewered
acid flows to a limestone pit where it is neutralized to reduce the
HCl to a maximum of 0.2% at a pM of 4.5 to 5.0 in the effluent from
the plant.

Carbon Treatment and Filtration

Water-wvhite Muriatic Acid is produced by directing the acid from the
bottom of the absorber through activated carbon towers to remove odors,

MONS 09 2994
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organic impurities, free chlorine, and improve color. The acid

is then passed through a porostone filter and to storage tanks,

The acid is then loaded into tank cars or trucks for shipment to
customers.

MONS 092995
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DETAILED INSTRUCTIONS

AROCLOR - MURIATIC ACID START-UP

Detailed operating instructions for the Aroclor-Muriatic Acid rehabili~
tation program at Anniston have been written in the form of Process
Function Outlines (PFO's). The Process Function Outlines have been
divided into seven major areas as follows:

1. Therminol Neater

2, Weigh Tank, No. 9 Chlorinator, and No. Z Blow Tank

3. No. &4 Still System, Solid Aroclors

4. Batch and Continuous Liquid Chlorinators

5. Liquid Aroclor Still System

6. NCl Clean-Up Facilities

7. Muriatic Acid System
The firstfour sections have been completed and are included in this Start-Up
Operations Manual. The liquid Aroclor still system has not been written
since it will be a duplicate of our present operating instructions. Sections
6 and 7, the RC1 Clean-Up Facilities and Muriatic Acid System, have not been

written since the final details have not been established for these syatems.
They will be completed prior to training and start-up.

MONS 09299,
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PROCESS FUNCTION OUTLINE

AROCLOR REPARTMENT

THERMINOL HEATER
1,1 Scope

This covers the charging, start-up, shutdown, normal
operation, and emergency situations involving the
Therminol heater in the Aroclor Department.

1.2 Description of Process

Therminol FR-2 (Aroclor 1248) is circulated through a
pipe system in the Aroclor Department at flow rates
of 0 - 500 GPM at 60 psig. The normal operating
temperature is 250°C. on the discharge of the heater
at 300 GPM. ThIs heating system 1s used to heat up
tanks, transfer lines, pumps, and material involved in
producing solid Aroclors.

PROCESS DIAGRAM

Attached,
ERATIO! PRO
3.1 gharge System With Therminol FR-2 (Aroclor 1248).

A, Use temporarily relocated Pyranol pump to charge
Therminol surge tank.

B. Position 55 gallon drum next to pump. Remove drum
bung and vent cap. .

C. Connect flexible hose to pump suction and the stain-
less steel pipe to be inserted into the drum.

D. Position discharge line from the pump into the tank.

E. Open valve on pump suction. Insert pipe iato drum
and start pump, :

MONS 092997
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F. Adjust the suction valve on the pump until flow
is steady. .

G. Continue to fill the tank until 25 drums or
approximately 1,200 gallons total are in the
surge tank (Item §27).

Start-Up

A. Initial Start-Up

1; Check to be sura Therminol is in the surge tank.
“. Temperature should be 100°C, minimm,

2, Open natural gas valves in line to furnaces.
3. Open blower air valves in pilot and main air lines.

4. Turn on circuit No. 5 at still panel and switch st
the field control box.

5. Actuate red inset safety lever inside the Honey-
well Protectoglo unit (lower right cover of case).
You must wait 10 seconds between settings of this
lever in case it has to be redone,

6. Set the control point on Honeywell coil outlet
temperature indicator at 325°C. (617°F.).

7. Align valves in the Therminol system linss to
circulate main linee only.

8. Place TRCA-629.12 in "manual” with the output
pressure at 15 pesig. Blower air control valve is air
to open. Set FIC-G%.OI at 300 GPM in "auto' position.

9, Start Therminol circulating pump (Item 628).

10, Start air blower, Use pushbutton at side of field
panel. Red light on Protectoglo unit should light
up. Alr pressure at the blower discharge should be
above 1 psig.

11, Check pressure gauge et main air inlet to burmer.
It must be above 15 o.s.%,

MUNS 092998
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Aroclor Department

12.

13.

14,

15.

16.

17,

18,

19,

20.
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Wait 3 minutes. Green light on Protectoglo
unit lights up indicating purge period is over,.

Atijult manual ‘valve in air line to burner until

pressure is below 1-1/2 o,s.1.

Press ignition "start" pushbutton on side of
control box and hold in until white light on
Protectoglo unit lights up. Red and green lights
should go out,

Adjust manual valve in air line to burner until
preesure is between 15 and 22 o.s.i, It must be
above 15 o.s.4.

Reset the two North American safety valves in the
main gas line.

Adjust TRCA-629.12 to temperature at outlet of
colil and trsnsfer instrument to 'auto'. This is
for low fire start-up.

Use care to make this change as you can cause shut-
down of the furnace.

The furpace oust be dried out prior to Step 19,
Details will be provided.

Obgerve the furnace temperature at the coil outlet,
Do not exceed 50°C, increase for first 2 hours.
Set TRCA=629.12 in automatic and raise the tempera-
ture 50°C. per hour until you reach 220°C,

Open the manual air valve slowly to raise the
temperature,

Place TRCA-629.12 in "auto" position and put set
point at 250°C. System will circulate until needed.

P41l Therminol system in all branch lines.

Open each branch valve at feed and discharge to
drive out air, Fill lines one at a time,

9
S 09199
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B, Start-Up Following Temporary Shutdown

Assume’ circulating pump is running and tha pilet
light is burning.

1.

2.

4,

5.

9.

Check to be sure Therminol ie in the surge tank
(Item 627), 6" above coil.

Check temperature in surge tank (Item 627), TI~-627,03,
It should be 100°C.

Turn on steam to tank coil if necessary.

Check valves in Therminol system lines to be sure
where the heating system is being circulated.

Adjust set point on PIC-628.01 at 300 GPM controller
in "auto” position.

Adjust set point TRCA-629.12 at 125°-150°C. and
controller in "auto" position.

White light on the Honeywell Protectoglo unit will
be on indicating the pilot is on.

Reset the two North American safety valves in the
main gas line,

Start heat to burner by throttling 6" manual valve
in the main air line. The main burner will light up,
heating Therminol to the desired tempersture.
Cradually raise the temperature set point to 250°C.

Open valves in branch Therminol system lines as needed.
Open discharge and feed line at each feeder.

3.3 Routine Operations

When the Therminol heater system is operating normally, tha
following conditions will exist in the process.

A, FIC-628.01 pump flow set at 300 GPM.

B, PI-628,02 pump discharge pressure 80-85 psig.

MONS 093000
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C. PI~629.16 heater coil outlet pressure 62 psig.
] D, PI-628,03 Therminol line pressure 45 psig.

E. TRCA-629.12 heater coil outlet temperature set at
250°C.

F. Honeywell coil outlet temperature indicstor at
250°C. Shutdown alarm set at 325°C.

G. TI-627.03 surge tank temperature 245°C.

H. Air blower reduced discharge preasure - above 13 o.3.1.,
less than 22 o.p.i.

I. Main natural gas pressure 40 psig.

J. Nstural gas reduced pressure 3 - 5 o.,9.1.
K. Natural gas feed to burner atmospheric pressure.
3.4 Safety Featurss

A. Honeywell Protectoglo unit has the following safety
features:

1. Ignition period 10 second delay between actuation
periods for warp switch to cool.

2, Blower reduced air pressure must be above 15 o.s.1,
and less than 22 o.s.i.

3. Keater coil high temperature outlet shutdown set at
325°C, (617°F,).
4, Main natural gas low pressure shutdown set at

20 peig, and at 10 psig.

5. Natural gas high reduced pressure shutdown set at

5.0 psig.

6, Circulating pump low flow rate shutdown set at
200 GPM,

7. Air blower start-up sets up automatic 3 minute
timed purge before next step of start-up can pro-
ceed.

! 8, Minimum 15 o.s.i., sir pressure is necessary at the
main burner for the purge pericd.

3001
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9. A low air pressure ignition for lighting pilot
. light is necessary. Set for air pressure to bs

below 1-1/2 o,8.i. to main burner,

10, Ppilot flama must be burning to start up unit,
indicated by 1-1/2 to 2 microamperes on current

meter.
B. Check surge tank, Item 627, to be gure Therminol levael
is at least 6_inches above coil level.
Shutdown
A. Temporary Shutdown
Main gas burner off with pilot light on and circulating
pump running.
1, Adjust TRCA-629.12 set point to zero (instrument
in "auto™), or
2, If instrument is in "manual”, adjust controller
for output pressure to zero, or
3. Close the 6" manual valve in the main air line to
the furnace burnex. In case it is necessary to
cool the furnace quickly, leave the air valve open.
4, Normally, the circulating pump {s left on to coeol
the heater coil and prevent overheating.
B. lete Shutdown

Main gas burner pilot light and circulating pump off.

1. Push ignition "stop' button on side of field comtrol
panel.

2, Push "stop" button for air blower.
3. Close manual valve in the main air line,

4, Close manual valves in main gas supply line.
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Allow circulating pump to continue pumping
until furnace coil outlet has cooled to 100°C,
Then shut off the circulating pump,

Check surge tank level to ba sure the tank does
not overflow.

If temparature of 100°C, is to be maintained in
surge tank, it may be necessary to open the valve
in the steam line to the tank coil.

Set points on TRCA-629,12, heater coil outlat,
FIC-628.01, pump flow rate, and the Honeywell
Protectoglo unit set point can be left in position
whan shut off.

Shut off circuit No. 5 behind the still panel {f the
shutdown i{s to be an extended one,

Emergency Shutdown

In case it becomes necessary to shut down fast, the
following methods can normally be used.

1.

Prom the Pield

4. Push ignition "stop" button on side of field
control panel to shut off pilot and main burner.

b. Turn temperature shutdown set point on Honeywell
Protectoglo unit below the furnace coil outlet
temperature,

¢. Close manual valve in air blower dischaxge line
or stop the air blower,

d. Push "stop" button for the circulating pump
located at side of field control panel,

Main and pilot gas burner will be shut off,
while air i{s being blown through the furnace.

Item d, is the least preferred of the above

methods, Normally, the circulating pump will
continue to be operated,
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2, At the Still Panel
a. Move FIC-628.01 below 200 GPM. Total use
of Therminol in department must be below
200 GPM for this to cause shutdown of main
and pilot gas burners.
b. Turn off circuit No. 5 behind still panel,
3. At Motor Control Center
a. Shut off circulating pump circuit breaker.
b. Shut off blower circuit breaker.
D. Emergency Shutdown with Alarm,

Pilot and main gaa burner off. Circulating pump still
on,

{ 1. BRigh coil outlet temperature ~ above 325°C. (617°F.)

2, Low natural gas supply pressure - below 20 paig

3. Low blower outlet pressure - below 1 paig
4, High reduced natural gas
pressure - above 5 psig
! 5., Low coil flow - below 200 GPM

6. Failure of circuit 5 behind still panel.

7. VYailure of "on-off" switch at side of field control
panel or blowing 115 volt fuse in panel,

3.6 Control loops, Interlocks, and Alarms
A. gontrol Loops

There are three major control loops in this system.
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Circulating Pump Plow Control - FIC-628,01

The function of this loop is to maintain the flow
through the Therminol systam at 300 GPM. Thisg ia
accomplighed by measurement of flow through an
orifice connection and throttling & control valve
at the extremity of the loop as is needed. Low
circulation rate (below 200 GPM) will shut off
natural gae to the furnace and sound an alarm horm.

Therminol Heater Outlet Coil Temperature Control -
TRCA-629,12

Function of this loop is to maintain s conetant
temperature of 250°C.at the furnace coil outlet.
This is accomplished by measurement of the tempera~
ture with a thermocouple and controlling the haat
input to the furnace with a control valve in the
main combustion air line. A low temperature alarm
at 220°C. and a high temperature alarm at 300°C.
will be actuated at too low or too high a tempera-
ture, .

Therminol Heater Furnace Controls - 629A

The function of this loop is to provide & source

of heat for the Therminol FR-2 (Aroclor 1248)
circulating system. This is obtained with a North
American burner and air blower which is used to heat
the Thermincl circulating through a direct fired
coil, Control of this heating systam is obtained
by FIC-628,01 and TRCA-629.12, There are four
safety features in the furnace controls to shut the
system down.

a. High coil outlet temperature - abovs 325°C.

b. Low natursl gas supply pressure- below 20 psi
or below

c. Low blower outlet pressure - below 1 peig

d. High reduced natural gas
pressure - above 5 psig
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B. Interlocks

Interlocks in this system are as follows. Each,
except Items l.a. &nd b., have alarms.

1. Start-Up of Furnace

a., Actuation of pilot ignition lever on Honeywell
Protectoglo. unit has a 10 second delay before
second try can be made,

b, Ignition "start" button at the Protectoglo unit
has a 3 minute purge delay after the air blower
has been started before the furnace will light up.

c¢. During purge period & minimum of 15 o.s.i, air
pressure is necessary prior to completion of purge.

d. To light the pilot the air diichuuc pressure to
the main burner must be below 1-1/2 o.s.i.

2, Automatic Furnace Shutdown with Alarms (Pilot and

Main Gas Burmer Off)

a. High coil outlet temperature =~ above 325°C.
(617°F.)

b, Low natural gas supply pressure- below 20 psig
or below 10 psig

c¢. Low blower outlet pressure ~ below 1 psig

d, High reduced natural gas pres-

sure - above 5 psig
e, Low coil flow - below 200 GPM

f£f. Failure of circuit No, 5 behind still panel.

g. Pailure of switch at side of field control panel
or blowing 115 volt fuse in panel.

C. Alarms

1. All shutdown items under Interlocks B2 above.
2. Therminol heatear coil outlet low temperature belew 220°C.
3. Therminol heater coil outlet high temperature above 300°C.
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3.7 Abnormal Conditions

A. Unusual high or low temperature readings can occur
1f the thermocouple extension wire for the Honeywell
Protectoglo unit and TRCA-629,12 are mixed up. See
note, Section IV-C.
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Iv. COMMENTS ON PROCESS

A,

It is very important to be sure the coil in the surge
tank (Item 627) is covered when the system is in
operation, This assures the circulating pump has s
positive suction and prevents surging in the heater
coil, Surges in flow can cause coil hot spots and
shorten tha coil life,

Use of FIC-628.01 flow control to shut the system
down at the control panel can only be used when use of
Aroclor in the department is less than 200 GPM; other-
wise, adjusting the controller will not throttle the
control valve encugh to cause automatic shutdown of
the main and pilot burners.

At TRCA-629.12, be sure the iron constantan thermocouple
extension lead wire (type J) is used to transmit to the
control room and the instrument. The conduit run also
contains a type K extension lead wire which ia chromel
alumel. If the typs J wire is used, the indicator will
read correctly. If the type K wire is used by mistake,
the Therminol will overheat by about 100°C. The high
tem{:euture svitch should shut the furnace down at
325°C.

If the type J wira is connected by mistake to the

temperature indicator, it will cause it to resd too high.
L, O60 oD o

The Therminol furnsce is rated at-8,000,000 Btu/hour

heat input. This corresponds to 22 o.s8.i. sir pressure

at the air inlet of the burner. The manual valve in

the air line should be set for 22 o.s.i. when the suto-

matic valve is wide open. This will assure the heat

input will not exceed the design rate if the automatic

valve should open wide,

Care must be taken not to fill the surge tank (Item 627)
too full during normal operation. This can cause ths
tank to run over when the circulating pump is stopped.
Normal laval will be about 12" above the tank coils. The
level in the tank will vary, dependent on the opersting
temperature of the system,
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ITEM 627: THERMINOL HEATER SURGE TANK CALIBRATION SHEET

. Tank Innage

Reading Aroclor Stick Measurement* Level Gauge*
No. Drums Added Inches Measurement - Inches

1.

2,

3.

4.

5.

6.

7.

a.

9.
10,
11,
12,
13,
14,
15.
16.
17.
18.
19.
20,
21.
22,
23.
24,
25.
26,
27.
28,
29.
30.

Total

Drum Weight After Ewmpty Less Tare 1ba.

*NOTE: All stick messurements are to be made from the top face of the
. nozzle used for this purpose. )
MEASURE the tank innage on the level gauge from the bottom flsnge
of the gauge,
Make a special note when the dish is full end the tank is filled
half way.
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PROCESS FUNCTION OUTLINE

AROCLOR DEPARTMENT

I. WEIGH TANK, NO, 9 CHLORINATOR, AND NO. 2 BLOW TANK
1.1 Scope

This covers the charging, start-up, shutdown, normal
operation, and emergency situations involving the weigh
(charge) tank, No. 9 chlorinator, and the No. 2 blow
tank for production of solid Aroclors.

1.2 Description of Process

Crude solid Aroclors are produced by batch chlorination
when & weighed quantity of Biphenyl, Santowax, or a mixture
of the two is chlorinated in a vertical reaction vesssel
with Ferric Chloride as a catalyst. Chlorine gas is added
at the bottom of the vessel.

By-product HC1 gas vented at the top of the chlorinator {is
recovered in the Muriatic Acid Department. Crude solid
Aroclors produced in batch chlorination are transferred to
the blowing tank operation when the chlorination is
completed., Chlorine gas can be fed to the chlorinator from
the Chlorine Plant or from tank cars.

II. PROCESS DIAGRAM

Attached.
IIX. DESCRIPTION OF PROCESS
3.1 Start-Up

A. Charges and Operating Temperatures for Various Crude
Solid Aroclors

Depending on the product to be produced, different
quantities of the raw materials are needed. See Tsble 1I.
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TABLE 1 3
———— V\
BATCH CHLORINATOR OPBM'.!'I“G“CONDITIWS - SOLID AROCLORS
1168 2565 4065 5042 5060
Chlorinator Charge:
Biphenyl (1bs.) 9,350 | 7,550 | 5,850 .
Santowax C 2,560
2800
Santowax R 3,920 +|¥2500 {10,750
Total Charge (lbs.) 9,350 {10,110 | 9,770 |¥25560" |10,750
3800
Approximate Pounds
100% Chlorine Re«
quired to Produce
Batch: 37,250 |37,750 }34,620 |3+y84+0 130,625
Totalisar Chlorine
Settings (80% Cl,, .
Assuming 10% Air) 1{ 202
1bs. Clp: 33,100 }33,500 }30,700 14;000 27,200
Chlorinator Temp.:
Beginning 130°C. [140°Cc. |140°C. |160°C. {160°C.
Ending 265°C. 1180°C, 1210°C. |240°cC. ]250°C.
155-
Rold Point 175°C,
66~ 66~ 50- 105~
Softening Point 72°c. | 72°c. } s6°c. {l15°C.
Weight of Crude -,S v
Batch 27,300 §27,000 {26,600 25,215
’ * 25000 | ,Z vo0]

NOTE: ADD 5 POUNDS OF FERRIC CHLORIDE TO EACH BATCH CHLORINATOR CHARGE.

o Hn
MONS 093011
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Charge Therminol Cooling System for No. 9 Chlorinator

Charge Therminol (1232 Aroclor) into the surge tank
(Item 533) dy the following procedure:

1. Use temporsrily relocated Pyranol pump to charge
the tank.

~N

. Poeition 55 gallon drum next to the pump. Remove
drum bung and vent cap.

3. Connect flexible hose to pump suction and the
steinless steel pipe to be placed in the drum,

4, Position discharge line from the pump into the
surge tank (Item 533).

w

. Open valve on pump suction. Insert pipe into the
drum and start pump,

6., Adjust the suction valve on the pump until flow s
steady,

~

. Continue to fill the tank until S drums or 230 gallonp
are in the surge tank.

Start Up Therminol Cooling System for No. 9 Chlorinator

1. Set valvea in the system to flow through the No. 9
chlorinator hest exchanger (Item 538) and through
the tube side of the Aroclor cooler (Item 507).

2, Close sample valve on the suction of the circulating
pump (Item 534) and st the discharge of tha No. 9
chlorinator heat h .

3. Close valves to put Therminol FR-2 (Aroclor 1248)
from the furnace system on the No. 9 Aroclor chlorina-~
tor heat exchanger (Item 538). Blank lines.

4. Open steeam valve to coil on the gurge tank (Item 533).

Controller should be set to control temperature in
this tank to 45°C,
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Check level in the surge tank (Item 533). Should
have 40" in the tank.

Set TRCA-538.01 in "auto" with set point at 190°C,
Low temperature alarm set at 120°C, ~ high tempera-
ture alarm set at 275°C,

Set FICA-534.02 in "suto' with set point at 300 GPM.
low flow alarm should sound at 250 GPM.

When the material in the surge tank is et 43°C,,
start the circulating pump (Item 534).

Check flow through the Therminol cooling system by
obsexving the following items:

a. Pump digcharge pressure, P1-534,.01, should be
23 palz,

b. Flow through Therminol system should be 300 GPM,
Check FICA-534.02. :

c. Check action of control valve to the No. 9
Aroclor heat exchanger, Sse TRCA-538.01, Valve
should be closed on low temperature.

Check the following temperature points in the Therminol
cooling system:

a. Pump discharge temperature, No. 9 chlorinator
heat exchanger outlet temperature, and the
temparature at the head of the water-cooled
heat exchanger for the Therminol system.

If there are no problems with the aystem, let it
continue to circulate until needed.

D. Initial Equipment Check for Start-Up

1.

Set temperature controller in weigh tank, TIC-535.01,
at 150°C; Controller to be in "auto".
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Check Therminol cooling systsm.

a. Surge tank temperature controller TICA=533.01
in "auto” with the set point at 50°C.

b. Flow controller FICA=534.02 in "auto" with the
set point at 300 GPM,

The Therminol heater system should be circulating at
250°C, Conmtrol point should ba as follows:

a, PIC-628.01 in "auto". Set at 300 GPM. Llow flow
shutdown will alerm at 200 GPM,

b, TRCA=629.12 in "suto". Set st 250°C. Low
tempsrature alarm at 220°C, - high temperature
slarm st 300°C,

No. 2 blow tank temperature controller TIC-541.01 {n
"guto" with the set point at 240°C,

Open valves on steam lines to the Biphenyl and Santowax
supply to the weigh tenk (Item 535), Open valves in
the steam lines to the coil on the weigh tank.

Opan Therminol feeder lines to heat the following
equipment:

a. Transfer lines from weigh tank (Item 535) to the
tranafer pump and to No. 9 chlorinator (Item 505).

b. Circulating line at No. 9 chlorinator through the
heat exchanger (Item 538) and back to the chlorina-
tor,

¢, Sample line at No, 9 chlorinastor.

d. Transfer line at No. 9 chlorinator to the No., 2
blow tank (Item 541).

e, Coil in No, 2 blow tenk (Item 541),

£. Transfer line from No, 2 blow tank to the pump
(Item 539).

Observe temperature to be surs the Therminol systes
stays at 250°C., or rsturns to thia tewperaturs
after the various feed lines have been started up.

Open water valve to S&K jet (Item 531),

Start the air blower (Item 530).
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Check the suction on the No, 2 blow tank (Item 541)
to be sure it is adequate for operation.

Open the manual valves in the water system to the
Aroclor cooler (Item 507).

E. Charge Weigh Tank (Charge Tank)

1.

Refer to Section J.1~A. for the actual quantities of
rav materials needed for the particular solid Aroclor
to be produced.

a., Sat the valves to receive the charge from the
Biphenyl or Santowax Departments. Notify the
operator you are ready for a charge. Biphenyl is
obtained from the No. 1 or No, 2 Biphenyl catch
tanks or the Biphenyl storage tanks. Santowax R
or Santowax C is obtained from the Santowax
storage tanka.

b. If Biphenyl is required, charge it into the weigh
tank first to the desired weight, Close the
manual valve in the charge line,

¢, 1f Santowax R is needed also, adjust the scale
weight set point to the correct charge desired;
for example, in 4065, 5,850 lbs. of Biphenyl are
added and then 3,920 lbs, of Santowax R are re-
quired, Place the scale set point at 9,970 lbg,

4, Open the manual valve in the Santowax R line.

e, Depress the pushbutton near the scale to open the
automatic valve, This will put the annunciator
window light out which is marked "No. 9
Chlorinator Weigh Tank Charge Complete.”

£. Rave the Santowax operator start the pump to

charge the weigh tank, Santowax R fs now
entering the weigh tank.
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When the measured weight approaches the set
point, the automatic Santowax R control valve
will close and the snnuncietor window warked
“No. 9 Chlorinator Weigh Tank Charge Complate"
will be ectuated,

Close the hand valve in the Santowax R line.

Start the agitator in the weigh tank. Allow
agitation to take place for a minimum of one
hour, Stop the agitator just before material
in the weigh tank 1a to be charged to the
chlorinator.

Open manual valve on top of the weigh tank
(Item 535) and add 6 pounds of Perric Chloride,
Closa the manual valve after adding the Ferric
Chloride,

The material is now ready for the next chlorine-
tor charge when needed,

P. Charge No, 9 Chlorinator and Start Chlorinatien
1. Manual Operation

a.

b,

Ce

e,

Close manual chlorine valves at dietributors on
No. 9 chlorinator {Item 505).

Close vent on No. 9 chlorinator to the atmosphere.
Open HCl vent valve to muriatic acid area.
TRCA=538.01 set in "auto" and "set". Comtrol point
sat at 160°C, Low temperature slarm 120°C. -

high temperature alarm 275°C,

FRCS=505,01 in "auto" and '"get''. Set point at

800 poundy per hour.

Set valves to allow transfer of charge from
waigh tank to the No. 9 chlorinator.

Be sure to stop the agitator before starting
the transfer pump.
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Start transfer pump (Item 536)., Stop pump
when the weigh tank is empty.

Set valves to circulate chlorinator through the
No. 9 chlorinstor heat exchanger (Item 538) and
back to the chlorinator,

Start circulating pump (Item 506).

Open manual chlorine valves at the distributors
on the No. 9 chlorinator (Item 505). Chlorine
header pressure control PIC-500,07 will comtrol
tha pressurs to 20-25 psig, A low pressure
alarm is set at 15 psig - high pressure alarm
at 35 peig.

After one hour, increass chlorine rate to

1,500 1bs./hour of chlorine feed.

Shut off Therminol heat circulating in tha
jacketed lines at the chlorinator.

Check the following items after the start of the

chlorination:

(1) Temperature on TRCA-538.01.

(2) Therminol cooling system flow on PICA-534,02
(Aroclor 1232 system).

(3) Chlorine flow on FRCS-505.01.

(4) Circulating pump discharge pressure on
No. 9 chlorinator, PI-506.01.

Check temperature points in the system as followe:
No. 9 chlorinator temperature, TE=505.02. Tempera-
ture points in the circulating Therminol system
for the No, 9 chlorinator (Aroclor 1232 system).

Check pump discharge pressure on the Aroclor
circulating system, PI-534.01,
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pP. Incresse temperature set points through the
chlorination as is necessary to maintain the
material ‘1iquid and fluid. End temperature
point will be approximately 255°C. Raise st
point on TRCA~538.01 as necessary to achieve
desired temperature.

Samples are taken at the discharge line of the
circulating pump (Item 506) at the second level.
Depending on the material being produced, the
specific gravity, softening point, or hold point
are run on this batch chlorination. At the
start of the chlorination, a sample should be
taken after two hours of operation on odd
numbersd hours (7, 9, 11, etc.). Samples will
be taken every two hours through the chlorina~
tion. On some of the higher chlorinated
products, example 1168, samples sre not taken
until the chlorinator has bean on for four hours.

-

When the chlorination is near completion, it may
be necessary to run the softening point or hold
point every ten to fifteen minutas.

o

8. When the chlorination has been completed (sees
Table I), shut off the chlorine feed valves at
the distributor on the chlorinator.

d

Note the chlorine pressurs on the main header,

If it is above 30 psig, notify the Chlorine Plant
that you have removed & chlorinator from opexa-
tion. Tell them when you can start it back up.

If this chlorinator i{s to be off for a long period
of time, notify the Chlorine Plant prior to
shutting off the chlorinator, *

2, Programmed Chlorinator Operation

a. Close manual chlorine valves at distributors on
No. 9 chlorinator.

b. Close vent valve on chlorinator to the atmosphere.

€. Open HCL vent valve to muriatic acid ares.

* Pressure controller alsrm PIC~500.07 will indicste low pressure at

13 psig and high preasure at 35 psig.
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Set TRCA-538.01 in "auto-cascade". Set point
190°C., Low temperature alarm 120°C. - high
temperature alarm 275°C,

Set FRCS-505.01 in “euto-cascade™. Set point
at 1,000 lbe, /hour Chlorine,

Adjust green set point knob on the chlorine
totalizer per the Table on Page 2 for measuring
the chlorine flow,

Set up flow-temp. program per Appendikx I attached.
Check the following control instruments:

(1) Wweigh tank temperature - TIC-535.01 at 150°C.
Controller in "auto".

(2) Therminol cooling temperature - TICA-533,.01
at 50°C, Controller in "auto".

(3) Therminol Cooling flow = FICA-534.02 st
300 GPM, Controller in "auto".

(4) No. 2 blow tank temperatura - TIC-541.01 at
240°C, Controller in “auto".

Set valves to transfer charge from weigh tank
to the No. 9 chlorinator. Start transfer pump
(ltem 536). Stop pump when the weigh tank is
empty. Close valves.

Set valves to circulate the No. 9 chlorinator
threugh the No. 9 chlorinator heat exchanger
(Item 538) and back to the chlorinator.

Start circulating pump (Item 506).
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Push the green reset pushbutton on ths
chlorinator panel for No. 9 chlorinator,
(Item 505). This resets the chlorine
integrator and progremmer and is tha initiating
signal for the start of a new batch. The
Flexipulse timer will begin to time the betch
as indicated by cascade flow. The bstch
chlorine flow and temperature will be controlled
according to & pre-set program. At 80% of the
chlorine flow as set by the chlorine integrator,
an alerm ball will ring to indicate 80% of tha
chlorine feed has been taken into the chlorina-
tor.

Open manual chlorine valves et the distributors
on chlorinator No. 9. This should be domne
imnediately after pushing the reset button so
the timer will control the batch correctly, #

After two hours, take a sample of the Aroclor
and check for specific gravity, softeming point,
or hold point as necessary, depending on the
Aroclor being produced. This sample is a check
to be sure a short charge was not transferred
into the chlorinator. The next sample after
that will be taken when the 80% alarm Hall rings.

Check the following items during operstion:

(1) Temperature on TRCA-538,01.

(2) Chlorine flow on FRCS-505.01.

(3) Therminol cooling system flow through the
Therminol cooling (Aroclor 1232) system on
FICA-535.02,

(4) Temperature points through the system on

tha No. 9 chlorinator and the Therminol
cooling system (Aroclor 1232).
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0. The alarm bell will ring when 80X of the chlorine
has baen fed to the chlorinator. Immediately
teke a sample of the circulation line to determine
the point which the chlorination level has reached.

p. Continue the chlorination until complete, It may
be necesgary to run the softening point or hold
point more often during the last one to two hours
of the chlorination.

q. At completion of the chlorination (See Tadble I),
push _the green reser pughbutton om the chlorinator
panel for the No. 9 chlorinator. This reduces the
chlorine flow to 300 lbs./hr. and stops the timer.

Shut off the chlorine feed valves to the distribu~

tor at the chlorinator.

r. Note the chlorine prassure on the main header as
in "Manual Operation.”" Notify the Chlorine Plant
if the chlorinator is to be off for any length of

© time, or if the preasure is above 30 pei
Pressure controller alarm PIC-500,07 will indicate

low pressure at 15 peig - high prasaure at 33 psig,

s. If the chlorination is complete, prepare to
pump to the No. 2 blow tank, See next section
of Opsrating Instructions.

ar t low Tank and Air Blow

Set transfer lines to pump to the Ko, 2 blow tank
(Item 541). Be sure Therminol heat is on jacketed
lines.

The chlorinator {s vented to the HC1 line.

Check the lavel indication instrument, LI~541.02, to
bs sure there is enough room to transfer into the
blow tank.

Change final valve in the transfer line and allow
material to pump from the No. 9 chlorinator to the
No. 2 blow tank. Obgerve transfer and note level
increase in the No. 2 blow tank by LI-541,02. At the
completion of the transfar, closs valves in the
circulating ayatem and shut off the circulating pump
(Item 506) on the No. 9 chlorinator.
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The chlorinator is now ready to charge back for
‘the next chlorination.

Record transfer information on the chlorinator date
sheat and in ths log book. Normal blow tank innagee
aftsr a single transfer for the following Aroclors
are:

Crude Aroclor Blow Tenk Innages
%

2565

1168

Ii

3.2 Routine Operations
During normal operations of ths weigh tenk, No. 9 chlorina-

tor, and No. 2 blow tank system, the following conditions
will exist in the process.

Therminol Heater

A.

1,

2.

Flow through the Therminol heater system will bs
indicated on FIC-628.01, 300 GPM normal., Low
circulation shut down sat st 200 GPM. Thie will
alarm at the amnunciator.

TRCA~629.12 controle the temparature of the
Therminol heating system. Sst point normally at
250°C, Low temperature alerm set at 220°C, - high
temperature elerm set at 300°C,
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Weigh Tank
1. Assuming a batch is charged into the weigh tank

2.

3.

4.

3.

6,

No, 9 Chlorimator

Chlorine flow will be {ndicated on FRCS-505.01. 1f
in "cascade-auto" control, the Taylqr Flexipulse
Timer will be controlling the flow by progrem system.

1,

2.

3.

4.

ready for the chlorinator, the following conditions
will exist in the control room. The annunciator
panel will indicate '"No. 9 Chlorinator Weigh Tank
Charge Complete."

The control valve in the Santowax R charge line will
be closed.

TIC=535.01 will be controlling the temperature in the
weigh tank at 150°C,

Temparature on the Multipoint Recorder, TW-535.02,
will indicete 150°C,

The agitator will be running to keep the Ferric
Chlt?ttdo in suspension.

The transfer pump will be shut off.

Tempsrature will be controlled by TRCA-538.02. With
the system in "cascede-auto”, the tempersture will be
controlled by s pre-set program. Initial starting
temperature of 160°C.; complation temparature 253°C.

No. 9 chlorinator circulating pump will be in opsra-~
tion,
indicated by PI-306.0l1. Normal pressure 3J0 psig.

The Therminol cooling system (Aroclor 1232) should
have the following checks:

a.

b.

The discharge pressure on this pump will be

Flow will be indicated by FPICA~534,02, Normsl
sat point 300 GPM, Low flow alarm set at 230 GEM.

Temperature in the circulating system is indica-
ted by TIC-333,01. Normal indication is 350°C.
Low temperaturse alerm set at 40°C. ~ high
temperaturs alarm set at 60°C.
P 093023
MONS
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c. Surge tank Therminol level (Item 533) should
be above the steam coils,

d. The Therminol cooling system pump discherge
pressure should be 40 peig.

5. Temperaturs of the No, 9 chlorinator can sleo be
observed on the Multipoint temperature recorder.

No, 2 Blow Tank

1, Temperature will be indicated by TIC=541,01. Normal
sat point 240°C,

2. Lavel in the No. 2 blow tank will ba indicated by
LI-541.02, Normal level with a full charge ie §3%,

w

. Water valve should be open to the S&K jet providing
suction on the Ro. 2 blow tank.

4. The air blower (Item 530) should ba operating with a
discharge pressure of 10 psig.

Data Sheets

A solid Aroclor system data sheet is available for the
weigh tenk, No. 9 chlorinator, and the blow tank.
Filling out this sheet is a normal portion of the opera-
tor's duties during the shift.

3.3 Safety Features

A, The weigh tank (Item 535) has an interlock system which
will not allow starting the transfer pump (Item 536) when
Santowax R is being charged into the weigh tank, This
interlock is to assure that an overcharge of Santowax can-
not be made to the No. 9 chlorinstor. A high weight elarm
set at 15,000 pounde will sound for an overcharge.
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A high temperature elarm is set at 275°C. on the No. 9
chlorinator (Item 505) to prevent excessive carryover
of trappings into the HCl offgas hsader. Temperatures
above this should cause excessive carryover of Santowax
and/or crude Aroclor. A low temperature slarm is also
provided at 120°C. to prevent production of unstable
Aroclors.

Chlorine flow stops will be placed on the chlorine flow
control valve to the No. 9 chlorinator set at 300 pounds
per hour to prevent shutting off the chlorine feed in
cases of air failure to the control valve. The control
valve normally closes on air failura. This is for
protection of the Chlorine Plant.

If Biphenyl is required for the chlorinator charge, it
should be charged into the weigh tank first to the de-
sired weight. The Santowax R or Santowax C should be
charged on top of the Biphenyl since the scale weight
sat point will close the control valve in the Santowax R
line only, This will allow more accurate weight control
to the chlorinator batches.

The Thermincl heating circulation system has several
safety features which can be fouud in the P.F,0. for
this heater systenm.

Check the level in the Therminol cooling system surge
tank (Item 533) to be sure the Therminol level is 6"
above the coil level in the tank.

The valves to the coil in the No. 9 chlorinator (Item 505)
will normally be tagged out. These valves will not be
opened unless there is a specific need for heat on the
coil. 1t may be necessary to leave the discharge v

on the coil open slightly to allow for expansion of the

Aroglor in_the coil during the chlorination process.
This will be determined at a later date.

The valves in the Therminol heating system to put heat on
the No. 9 chlorinator heat exchanger (Item 538) will
normally be tagged out since this heat exchanger is used
for cooling. The Therminol heating system {e available
only for cases of unplugging the heat exchanger.
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I. A sight glass has been placed in the HCl offgas line
of the No, 9 chlorinator to sllow observation of the
flow for possible entrainment. In case entrainment
droplets are noticed being carried out in the HCl gss,
the chlorine flow should be decreased slightly to re-
duce this entrainment, Excessive entrainment carry-
over will cause plugging of the HCl offgas line.

J. In case the chlorine flow control valve cannot bs made
to work, a U-tube msnometer containing 60° Baums
sulfuric acid (98%) has been pleced on the chlorine
header. The pressure in this manometer should be noted
during normal operations, This will provide a reference
to let the operator know what the chlorine flow is in
cases of failure of the flow weter., A chart of chlorine
flow yvs, pressurs will be in the Operating Manual. A
solid chlorinator batch could be completed using this
pressure manomster if the need should arige.

K. When the chlorine and temperature programmed control
system is in operation, the preset program should not
be disturbed since this can cause excessive chlorine
£low or temperature problems to result,

L. Normally, when the programmed flow control system is in
operetion, a sample of the material being chlorinated
'will ba taken after two to. four hours of operstion. This
sample is taken to assure a short charge has not baen
made to the No. 9 chlorinator., The sample should de
checked for specific gravity, softening point, or harden=
ing point, depending on the material being produced, If
this sample indicates a normal batch, the next sample
would be taken when the 80% bell rings as preset by the
chlorine flow integrator. This sample is to sssure a
batch i{s not over=chlorinated and sets up in the chlorina-
tor preventing its transfer to the blow tenk and/or to
the still,

3.4 Shutdown

Operations of the weigh tank, the No. 9 chlorinator, and the
No. 2 blow tank can occur which will cause temporary or
prolonged shutdowns. The following detailed information
concerns individual shutdowns of sach of the above items,

If the entire system is to be shut down, the various sections
can be combined to achieve this objective. Dependent on the
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reason for the shutdown, it may be necessary to shut down
the Therminol heating system to make the system safe.
This muet be considered, depending on the situation.

A. Wejgh Tenk (Item 535
1. Temporary Shutdown

a, Close the manual valves in tha Biphenyl end
Santowax supply lines to the weigh tank.

b. Close the valve at the bottom of the weigh
tank and at the discharge of the tranafer
pump.

¢, lasave TIC-535,01 in "auto" with set point at
L ]
150°¢C,

d, Leave Therminol heat on the transfer lines
to the No. 9 chlorinator.

e, The agitator and pump will normally be shut
down unless in use.

2. Prolonged Shutdowm

&, Close the manual valve in the Biphenyl and
Santowax supply lines to the weigh tank.

b, Close the valve at the bottom of the weigh tank
and at the discharge of the transfer pump
(Item 536).

c. Move the weigh tank tempersture control TIC-535,01
set point to 0°C. Close the manual valve in
the steam supply line,

d. The agitator and transfer pump will be shut off,

b . Close the valves in the Therminol heating
/Y\ / system lines for the charge tank transfer lines.
Close valves in steam supply to Biphenyl and
Santowax lines.

£, The tank may or may not be empty, dependent on
the work to be done or the cause for shutdown.

8. Note shutdown information on data sheet.
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£, Drain the charge tank if necessery for
repair work,

8. Leave the system in this condition until
needed,

h. Note shutdown information on data shaet,

No. 9 Chlorinator (Item 503)

Operations cen occur which will require a chlorinator

to ba cut back or temporarily shut down. Some of these
items are failure of chlorine feed, a tank car emptying,
or a cut back of the Chlorine Plant, Normally, if e
partial reduction in the chlorine feed occurs, the batch
liquid chlorinators will be shut off and the No. 9
chlorinator will continue to be operated,

1. (29} td

a4, The circulating pump (Item 506) will normslly
be left in operation.

b. Close the chloxine valves at the distributor
on the No. 9 chlorinator,

¢. Check the chlorine header pressure and rotamater
feed to the other chlorinators. It should be

20-25 peig.

d. Check to see that liquid chlorine is beind fed
to tha vaporizer and that steam ia on the
vaporiger, Steam pressure should be 10 peig.
Discharge pressure on the vaporiser should be
1=2 psig greater than the pressure on the chlorine
head E

er (normally 20-25 psig). 3

a. Notify the Chloriune Plant of the problem and see n'os
if they have shut down or cut back. 8

£, 1f the shutdown is to ba longer than two hours, 7
it may be necessary to put Therminol hest on g

the No, 9 chlorinator circulating lines to keep the I

temperature at 120°C. minimum, Normally, the cir-
culating pump will continue to run.

Use Therminol heat on the coil of the chlorinacor
as a last resort,
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Shutdowns should be minimized. If the csuse
of the cut back can easily be remedied, start
the chlorinator back immediately,

Laave the Therminol cooling syetem circulating.

Leave the Therminol heating system circulating
on the jacketed lines.

Notify your chief operator or department super-
vision immediately in case of a problem,

Note shutdown information on data sheet.

Prolonged Shutdown

Normally, whan a chlorinator will be left down
for a period longer than a few hours, the
chlorination will be completed and the batch
pumped out prior to shutd If Mail

personnel are to work on the chlorinator, it may
be necassary to vent the vessel and purge the
chlorine lines and the chlorinator tank with COp.

NOTE; In case of a complete shutdown for
maintenance work, the chlorine valves
on the main header to the chlorinator
will be tagged, the transfer lines into
the vessel, and the Therminol heating
ayetem valves to the chlorinator coil.
The circulating pump circuit breskar box
switch will also be tagged out.

Enpty chlorinator by pumping it out. Then shut
off the circulating pump. Drain the chlorinator.

Close chlorine valves at distributor on Wo. 9
chlorinator.

Check chlorine header pressure as in Item lc
above,

Close the HCl vent valve on the chlorinstor
to the HC1 header.
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Notify the Chlorine Plant of the problem {f
this 1is. to be & prolonged shutdown and it
causes en increase in the chlorine header
pressure,

Notify your chief operator or department
supervigion the vessel is shut dowm.

Shut down tha Therminol cooling system by:
(1) Shut off circulating pump (Item 534).

(2) Leave FICA 534,02 in "auto" with set
point at 300 GPM.

(3) TICA~533.01 will be in "auto" with the
set point et 50°C.

(4) Leave the steam on the surge tank (Item 533),

This will keep the system ready for use.

(5) In case the Therminol cooling system must be
worked on, it may be necessary to drein the

system, If this should occur:

(a) shut off the steam to the surge tank;

(b) water to the cooler (Item 507);

(¢) teg out tha circulating pump (Item 534)

circuit breaker; and

(d) tag ocut the Therminol heating valves
to the No. 9 chlorinator heat sxchanger

system.
Note shutdown information on the date sheet.

ow Tank em 541

1. ZTemporary Shutdown

a,

b,

Close the velve at the bottom of tha No. 2
blow tank (Item 541),

Cloee the discherge velve on the transfer pump

(Item 539).
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¢. Transfar pump will be sghut off,

d. Adjust TIC-3541,01 set point at 230°C, leave
in "auto".

e, The air blower will continue to run.
£, Water will remsin on the S&K jet (Item 531).

g. The system will be left in this condition
until need to start back up.

2. Prolonged Shutdown

&, Normally, if this vessel is to be shut down for
any length of time, the material in the tank
will be emptied.

b. Close the valve at the bottom of the weigh tank
and at the discharge of the transfer pump
(Item 539).

‘c.  Shut off the transfer pump (Item 539).

d. Adjust TIC-341.01 controller to 0°C. Close the
manual valve in the Therminol heating systes
to the coils on the No. 2 blow tank and tag out
valves.

.. Shut off the air blower (Item 530).
£. Shut off water to the S&K jet (Item 531).

g+ leave the system in this condition until necessary
to atart back up.

D. Emergency Shutdown

Normally, an smergency shutdown does mot occur conceraing
the weigh tank (Item 535) or the No. 2 blow tank (Item 541).
However, smergencies can occur which make it necesaary to
shut down the No. 9 chlorinator as fast as possible, The
following methods can normally be used.
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From the Field

Close the manual chlorine valves to the
distributor, or the manual valve from the
chlorine heeder feeding the No. 9 chlorina~
tor,

Shut valve in RCl pipe line to the Muriatic
Acid Department.

Stop circulating pump (Item 506), {f necessary.
Dependent on the emergency situstion which has

occurred, continue to shut this system down
systematically by normal procedure.

At _the Panel

Stop chlorine feed to the No. 9 chlorinator.
This will be done as follows, dependent on
operation:

(1) Manual Operation

Controller FRCS-505,.01 in "auto''. Move
chlorine flow controller set point to
garo. Thie will reduce chlorine flow to
300 1bs, /hour to the No, 9 chlorinator.

Immediately go into the field and shut off
manual valves feeding this chlorinator.

(2) Programmed Operation

Move controller FRCS-505.01 set points
from "cascade' to set.

Next, adjust set point on chlorine feed to
sero, Proceed as in Item (1) above.

Shut valve in HC1 pipe line to the Muriatic
Acid Department.
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c. Stop the circulating pump (Item 506)
if necessary.

d., Continue shutdown of this unit as is necessary
to handle the emergency which has occurred.

TR Shutdown Therminol Cooli stem

No, 9 Chlorinator
&, Stop circulating pump (Item 534).

b, Close manual valves ss necessary in the system.
c. The pump can be shut off in Item a. above at the

pump itself or st the motor conmtrol center
circuit breaker.

3.5 Control Loopp, Interlocks, end Alarms
A. Control Loops

Thers are 9 major control loops in this systenm.

1.

2,

Weigh Tank Scale Loop - 544

The function of this loop is to allow setting the
scale by the adjustable sat point for Santowax R
charges., When the material reaches the desired
weight, it automatically closes the control valve

ia the feed line to the weigh tank and rings sn
alarm bell indicating "No. 9 Chlorinator Weigh Tank,
Charge Complete.' During charging of the weigh tank,
the transfer pump (Item 536) cannot be started. In
case the wveigh tank {s overcharged, an alarm horn
will sound at 15,000 lbs. This should allow approxi-
mately 5 pinutes before the tank will overflow.

Weigh Tank Temperature Control - TIC-535,01

The function of this loop is to maintain a constant
temperature of 150°C. in the weigh tank. This ia
accompligshed by messurement of the temperature and
controlling the heat input by throttling a control
valve in the steam line to the coil on the weigh
tank.
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No. 9 Chlorinator Chlorine Flow Control ~ FRCS-505.01

The function of this loop is to control the chlorine
flow to the No. 9 chlorinator to regulate the
chlorination rate. This is accomplished by measure-
ment of the chlorine flow with an orifice and
controlling this flow with a control valve in the
chlorine feed line, This system can be operated
manually, automatically on chlorine feed control,

or by a preset programmed chlorine feed comtrol.

b.

Ce

Manual Control

The chlorine flow controller FRCS-505.01 is
positioned in "manual~-get”. The set point is
regulated to give the desired chlorine flow to
the No. 9 chlorinator.

Automatic Flow Control

The No. 9 chlorinator chlorine flow controller
FRCS~505,01 is positioned in "auto-set". The
chlorine feed desired is set on the controller
which will maintain this chlorine feed by
adjusting the control valve as required,

Programmed Flow Control

The chlorine flow controller has the set points
in "auto~cascade”. The chlorine integrator set
point {s adjusted for the desired chlorine

alarm level dependent on the product being pro-
duced. The dial reads 0-375 and has a multi-
plier of 100. The range represents 0-37,500 lbs.
of chlorine. When the desired quantity of
chlorine has sntered the chlorinator, an slarm
bell will ring and an annunciator light will

flash indicating "No. 9 Chlorinator, 80"
Chlorinated.” The totalizer settings ss listed
can be used with the automatic flow control above
if the controller is not in "cascade'". It must be
reset by pushing the green set button. When the
controller is in "cascade", the Taylor Flexipulse
Timer will, by a predetermined program, (See Appen-
dix I), change the chlorine flow rate to the No.9
chlorinator, The chlorine flow program is set by
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turning the knob on each flow profile set point.
This progrsm, once sat up, should not be
disturbed without consulting supervision.

4, No, 9 Chlorinetor Temperature Control - TRCA-538,01

The function of this loop is to provide temperature
control of the chlorination batch in the No, 9
chlorinatoxr. Thia is accomplished by measurement
of the temperature in the crude Aroclor circulating
line at the haat exchanger and controlling the
Therminol cooling system to the shell of this heat
exchanger (Item 538), The temperature controls cen
be operated manually, automatically, or by a pre~
deterwined program temperature profile., The tempera-
ture aystem has & lov temperature alsrm at 120°C, -
a high temperature alarm at 275°C, Range of the
instrument is 0-300°C,

a. Manual Comtrol

The temperature controller TRCA-538.01 will be
in "manual-set", Circulating of the Therminol
cooling system across the No. 9 chlorinator
heat exchanger can be controlled manuslly by
adjusting the control valve with TRCA-538,01
set point. Adjust until the desired temperature
is acquired.

b.  Automatic Control

The temperature controller TRCA-538.01 is in
"auto-set". The controller set point is adjusted
to the desired temperaturs. It will automatically
adjust the control velve to maintain the tempera-
ture as set.

c.  Programmed Temperature Control

The temperature controller is placed in
“auto-cascade”. The chlorination temperature
time profile is adjusted to the desired tempera-
ture by turning the knob on each temperature
profile set point, A predetermined program is
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set up on the Taylor Flexipulss Timer.

After start of the program, the Flexipulae
Timer will automatically advance through the
temparature profile as set up by the program.
These aet points will be directed to the
programmer only if TRCA-538,01 is {n "auto-
cascade”,

3. Chlorine Header Pressure Control - PIC-300,07

The function of this loop is to maintain the chlorine
header pressure to the Aroclor chlorinators within

a range of 20-25 psig. This is accomplished by
measuring the chlorine header pressurs and throttling
a control valve in the discharge from the chlorine
vaporiser to maintain the chlorine header presaure
within + 1 psig of the set point. A low pressure
alarm is set at 15 peig and a high pressure alarm

at 35 peig,

6., Therminol Cooling System Flow Control - FICA=534,02

The function of this loop is to maintain a constent
flow of 300 GPM in the Therminol cooling system,

This is accomplished by measurement of the flow with
an orifice flow mater and adjusting & control valve
to automatically bypass the No. 9 chlorinator heat
exchanger (Item 538). Flow through the No. 9 heat
exchanger is regulated dy the tempereture control
TRCA-538.01, Normal operation of the system is with
the controller in "auto" and the set point at 300 GPM,
A low flow alarm will sound at 250 GPM.

7. ZThemminol Cooling System Temperature Control -
ICA~ 01

The function of this loop is to control the Therminol
cooling system (Aroclor 1232) in the surge tank (Item
533) at 50°C, This is accomplished by measurement
of the discharge temperature from the Therminol water
cooler (Item 307) and automatically throttling the
water flow on the shell side of the cooler (Item 507).
The low temperature alarm on this system is set at
40°C, ~ the high tempereture alerm is set et 60°C.
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8. Therminol Surge Tenk Temperature Control - ;c-s;;,or/

The purpose of this temperature contrel is to
maintain a constant temperature of 45%C. in the
Therminol cooling system surge tank (Item 533).

This is accomplished by measurement of the tempera~
turs and throttling s control valve in the stsam line
to the coil on the surge tank. Sat point of this
controller is 45°C,

9. No, 2 Blow Tank Temperature Control - TIC-341.01

Tha function of this loop is to maintain a constant
temperature of 240°C, in the No. 2 blow tenk. This
ia sccomplighed by measuring the temperature in the
blow tank and throttling the control valve in tha
Therminol heating system (Aroclor 1248) to tha coils
in the No. 2 blow tank. Thers are no slarms in this
system.

10, No Blow Tank Level Indicstion - LI~-541.02
"nlil loop measures ths level of crude Aroclor in the
No. 2 blow tank. This is accomplighad by use of &

bubbler differentisl pressure level indication
instrument. A 0-100% disl indicates ths tank level.

. Interlocks

There is one interlock in this system,

1. Weigh Tank System
The Santowax transfer pump (Item 536) cannot be
started vhile Santowax R is being filled into tha

weigh tank. This interlock is energised whan the
control valve in the feed line is open.

C. Alarmg

The following alarms exist through this system.

MONS 093037



Procass Function Outline ARO SOM

Aroclor Department

1.

III - 2.020
Page 29

Rev. 0

Date: 3/25/65

Waigh Tank (Item 535

8.

When the measured or preset weight epprosches
the set point on the scalas, an alarm bell
will sound indicating "No. 9 Chlorinator
Weigh Tank, Charge Complete." This alarnm is
on the chlorinator snnunciator panel,

A high weight horn alarm will sound 1f tha
weigh tank is filled above 15,000 lbs, This
horn indicetes there is approximately 5 minutes
before the tenk will overflow.

No. 9 Chlorinator System (Item 505)

a.

lorine Flow Alarm

(1) 1If the chlorine integrator is being used,
an alarm ball will ring whan the batch is
hlorinated. The chlorine set point
for tha integrator depende on the crude
Aroclor being produced,

Temperature Alarms

Abnormal temperature alerms are set for s low
chlorination tempersture of 120°C, and & high
temperature of 275°C,

Chlorine Header Pressure Alerm

The chlorine header prassurs will sound en elerm
et & low pressure of 15 psig and & high pressurs
of 35 ppig. This will actuate an annunciator

on the chlorinator panel indicating "High/Low
Chlorine Header Prassure.'

Low Flow Alerm

A low flow slarm will sound in ths Therminol
cooling system (Aroclor 1232) if the flow falls
below 250 GPM, This slarm is on the chlorina-
tor anmnuncietor penel.
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@. Abnormal exit temperatures on the Therminol
(Aroclor 1232) cooling system from the cooler
(Item S507) will sound an alarm. The low
temperaturs alerm is set at 40°C., and the high
temperature alarm at 60°C.

f. An ennunciator will sound in cesa the instrumant
sir compressor motor should stop. This will
indicate air feilure in the department snd will
necassitate s shutdown of the equipment.

IV. COMMENTS ON PROCESS

A,

C.

D.

Special flexible piping joints have been made to the weigh
tank (Item 535) since this tank is placed on scales.
Actuation of tha scala system will require movement of
this tank spproximstely 1/4". These flexible piping
joints should be carefully i{nspected to be sure there

are no leaks since the material contained {n them {s
extremsly hot. During weighing of the raw material
charge, tha operator should ba csreful to eliminate
problems with excessive movement of the scale.

Steam is provided on ths transfer linea and tha coil to
tha weigh tank. From ths bottom piping on tha weigh
tank, all tha transfar lines and coils in process
vessels have Therminol hest until the end of tha process
at the flaker hold tank.

The transfsr pump (Item 536) for the weigh tank has steam
on tha Thermon-traced and insulsted section of the casing
of the pump. .

The Tharminol heating system has besn provided for this
solid Aroclor facility to eliminate use of gsa torches
on vesaels and pipe lines. Problem areas should bs noted
immediately so that slterations cen bs made to schieve
this goal,

Care must be taken not to fill the Therminol cooling
system surge tank (Itam 533) too full during normal
operation. This can cause the tenk to run over when the
circulating pump is stoppad. The normal level will be
6" to 12" above the tank coils. Tha lavel in this tank
will vary, dependent on the operating tempersture of the
system.
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P, A change in the operating process has been made for
the No. 9 chlorinator. It does not have a basket of
iron turning. Due to this change, it is sbsolutely
nece that 15 1bg. of Ferric Chloride be added

to each chlorinator charge in the weigh tank,
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P EMPERAT CHLORINE ¥ PROFILES FOR PR

AROCLOR 5060 CHLORINATION

CHLORINE INPUT - FLOW RECORDER CONTROLLER (FRCS-505.01)

First 6 Minutes 300 Lbs./Hr, of Chlorine
One Hour @ 1,000 Lbs./Hr,

8econd Hour @ 1,500 Lbg,/Hr.

Third and Subsequent Hours Until End of Batch

@ 2,000 by, /Hr,
TEMPERATURE CONTROL ~ TEMPERATURE RECORDER LLER
(TRCA-538,01)

First Hour 160°C,

Second 2 Hours

Third 2 Rours

Pifth 2 Hours
8ixth 2 Hours

e
e
e
Fourth 2 Hours @ 210°c,
e
e
e

Seventh 2 Hours

Bighth 2 Hours ] 255°C.

1 ] SETTINGS FOR 803 OF CALCULATED I
BASED ON 1 CHLORINE AND 90% CHLORINE

Aroclox Product 100% Chlorine 90% Chlorins
1168 29,800 33,100
2565 30,200 33,500
4065 27,700 30,700
5042 14,250 15,800

5060 24,500 27,200

093041
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IIEM 622; ' ING TANK POR NO. 4 AROCLOR §

Tank Innage
Reading Aroclor Stick Measurement* Level Gauge¥

No. Drums Added Inches Measurement - Inchep
1.

7.

Total

Drum Weight After Empty Less Tars 1bs.
*  NOTE: All stick measurements are to be made from the top face of
the noxzls used for this purpose.

MEASURE the tank innage on ths level gauge from the bottom
f£lange of the gauge.

Make a special note when the dish is full and the tank is
£illed half way.
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ITEM 533: THERMINOL CIRCULATING TANK FOR NO. 9 CHLORINATOR
COOLING SYSTEM -

———_TankInosge

Reading Aroclor Stick Measurement* lavel Gauge*
Drumg Added Incheg sgurement -

Total

Drum ﬁc“ht After Empty. Less Tare lba.

% NOTE: All stick measurements are to be made from the top face of
the nozsle used for this purpose.

MEASURE the tank innage on the level gauge from the bottom
flange of the gauge.

Make a special note when the dish is full and the tank is
filled half way.

wons 093043
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APPENDIX IV

METHOD OF RUNNING SPECIFIC GRAVITIES

Catch representative sample of material in metal cylinder
provided for this purpose. On the chlorinators, the
sample point is at the discharge of the circulating pump.
Excess material is returnsd to the suction of the pump
through a special pipeline.

Take sample to the control room.

Allow water to run down outside of the cylinder while scir-
ring semple vigorously until the sample is 10°C. above the
temperature at which the sample i{s run. See Table I, Page 2.

Cut off the water when the sample is 10°C. above the desired
temperature., Keep stirring until the sample is 1°C. above
the temperaturs which the sample is to be run, Stop stirring.
Allow the hydrometer which has been thoroughly cleaned to sink
into the sample until it reaches equilibrium,

Observe reading on the hydrometer. Record hydrometer reading
on the operating data sheet, along with the time the sample was
taken,

In case the temperature was off 1° or 2° when the reading wvas
taken, a correction can be applied. It is 0,001 epecific
gravity units per °C, If the sample was 2°C. high, add 0,00
specific gravity units to the reading. If the sample was 2°C,
Llow, subtract 0,002 specific gravity units from the reading.

Carefully clean the hydrometer and thermometer. Place them in
the rack provided for this purpose., Dump sample in the return
1ina to the chlorinator pump.

MONS 093044



1.

3.

4,

5.

6.

7.

ARO SOM

I11 - 2.020
Page 36

Rev. 0

Deate: 4/21/65

APPENDIX V

METHOD OF RUNNING HOLDING POINTS

Obtain representative sample of material from sample line
at pump diacharge line. Catch sampla in a pint can.

The receptacle for running the sample is 1" x 4-1/2" Pyrex
tube, sealed at one snd. The tube is inserted in & equare
8«0z, bottle which is insulated in the bottom by a layer of
1" asbestos fibre. The tube 1s held in place by a large
cork., Insulation ie used in an effort to keep the Aroclor
from cooling too rapidly.

Pour the msterial into the tube until it i{s filled within

1=1/2" of the top.

Material will probably crystallize in the cold tube and
will have to be melted again.

When the material is melted, insert e suitable thermometer
(0=360°C.) which is fitted with a cork to hold it in place,
The bulb of the thermometer should be fitted in the center
of the sample, care being taken that it ias not too close to
the side of the tube.

Heat the tube to 200°C,, place it in the asbestos jacket, then
put it in the bottle.

Take readings on tha thermometer every 30 seconds, At first
the temperature will drop rapidly (4-6°C. between readings).
This drop will decrease and finally come to & stop and stay
constant for several readings, or will start to go back up
several degrees.

Record the point at which the temperature remains constant,
or in case of a rige, the highest point of the rige is tha
hold point of the material.
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APPENDIX VI

METHOD OF RUNNING SOFTENING POINTS

Obtain representative sample of material from sample line
at discharge of eivrculating pump. Cateh the sample in can
1id or Pyrex beaker,

Heat ring and sample.

Place ring on can 1lid or metal plate and fill with sample
until material stands slightly higher than edge of ring.
Pill the ring from the large diameter side.

Cool the ring and 1id from bottom of the side until sample
sets up, being careful not to get any water on top of the
sample.

Finish cooling by running water on top of the sample efter
it sets up.

Remove filled ring from lid and trim off any material that is
on the outside.

Make slight indentation on top of the sample in the center of
the ring with a heated wire to hold the ball in placs.

Fill beaker with water or glycerin.

a. Use water when expected softening point is under BO°C.

b. Use glycerin when expected softening point is over 80°C.

Place the ring in tha sample holder, place ball on sample,
and put holder in the beaker.

Adjust the thermometer in the holder so that the tip of bulb
protrudes 1/4" through the hold in the crossbar that holds
sample,

Place the beaker on a stand with screen under it and set burmer

under the stand.
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Week of June 28 & July 5, 1965

SECOND DAY

Time

7:00 =

8:00 -

9:00 =

9:15 -

11:00 -

11:30 -

12:30 -

8:00

9:00

9:15

11:00

11:30
12:30

1:45

2:30

3:00

a.m.

pow.

Topic

Review of Previous Day's
Training

Detailed Operator Review
of Operating Instructions

Break

Field Tour
Detailed Operator Review
of Operating Instructions

Lunch

Review HCl Facilities
Instrumentation & Setting
of Flow Control System

Detailed Operator Review
of Operating Instructions
& Instruments

Break

Field Tour
Review Afternoon Training
in Detail

Question & Answer Period
Check-0Out Procedures
Review

ARO SOM

IV - 3,000
Page 2 of 2
Rev. 0

Date: 3/25/65

Instructor
Williams

Molloy

Molloy & Williams

Molloy

Haupt

Haupt & Williams

Haupt

MONS 093145



i MONDAY - TUESDAY

Xime
7:00 a.m.=-3:00 p.m.

DNESDAY

{ 7:00 a.mi - 7100 p.m.

THURSDAY
"7:00 -« 10:00 a.m.

10:00 - 11;30

11:30 - 12:00

ARO SOM

iV - 3.000
Page 1 of 1
Rev. O

Date: 3/26/65

MURIATIC ACID START-UP
TRAINING PROGRAM

WEEK OF JULY 12, 1965

- ———————— e e

Topic Instructor

Start Equipment Check-Out

Haupt

New Absorber
Carbon Towers
Surge Tanks

Molloy
Williama
Madison

Filter Location

Stqrage Tanks

Pumps

Instyument Panel
Water Batch Equipment

Department shut down for
change-over to start up
with Chemicals.

Continue Check-Out Program

Charge System with Chemicals.
Take readings on start-up
of new System.

Check Muriatic Acid pro-
duction at tower.

Sewer Acid until quality
material ia being produced.

Molloy

Have Tower Production Analyzed
by Lab.

Start flow to Carbon Towers &
Filter.

If material ia a quality product,
start collecting in a storage
tank.

Continye operations & development
of operetor knowledge of in-
strument system for Muriatic Acid
Tower operation.

Shift coverage will last two days
during this time.
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AROCLOR-MURIATIC ACID
START-UP_TRAINING PROGRAM

WEEK OF AUGUST iJ. 1965

Typical 4 Hour Training Program
Four Shift Crews to be Trained

Time Topic

12:00 = 1:00 p.m. Process Flow Review &
Detailed Opexating
Instructions for HC1
Clesn-Up Facilities

1:00 - 1:30 Question & Answer Period
1:30 = 1:43 Break
1:45 - 3:00 ?i01d Touy -

Detailed Inatructions
& Field Instrumentation
Review by Operators

3:00 - 4:00 Review Safety Festures
Question & Answer Period

ARO SOM
v - 3.000
Page 1 of 1
Rev. 0

Date: 3/26/65

Inptructor
Willtams

Haupt

Haupt & Williams

Molloy

MONS

093147



AROCLOR-MURIATIC ACID
START-UP TRAINING PROGRAM

WEEK OF_AUGUST 30, 1965

MONDAY & TUESDAY
Time

7:00 a.m. - 3:00 p,m,

WEDNESDAY
et

7:00 a.m. - 3:00 p;m.

Topic

Start Equipment Check-Qut:

Condensers
Transfer Pump
Tank

Piping System
Instrumentation

Water Batch Equipment

Department shut down for
tie~in of New Equipment

Start up as soon as HCl
gas is available.

Instructor

ARO SOM
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Haupt
Molloy
Williams
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da ch_30
7:00 = 3:00

VWednegday, March 31
8:00 - 10:00
10:00 - 11:30
11330 - 12:00

12;00 - 3:00

3:00 ~ 4;00

4:00 - 5:00

Thuceday, April 1

8:00 - 10:00

SHIFT LEADERS TRAINING

Attend Second Shift of

Operator Training

Process and Equipment

Overview

Field Trip Covering
Same Areas As Class-
room Discussion

Lunch

Process, Equipment, and

Instrument Overview
Field Trip

Recap and Discussion
of Day's Discussion

Inatructors

Process & Equipment
Specifics:

ARO SOM

IV - 4.000
Page 1 of 3
Rev, 0
Date:

a, Therminol Heater Purnace
b. Therminol Heater Furnace Controls

N.

3/30/65

Yates

Yates and
Harris

Yates
Harxie
Molloy

Yates and
Harris

¢, Therminol Circulating System

Above to cover equipment desigm,

safety features,
normal start-up,
normal shutdown,
ting proceduras,
pointse,

initial start-up,
emergency shutdown,
and normal opera-
as well as check

MONS 093 149



8hift Leaders Training

10:00
10:15

11:30
12:00

2:00
2:18

6:00

ida

8:00

10:00

- 10:13

- 11:30

- 12:00
- 2:00

- 2318
- 3:30

- 4330

9:30

- 10:00

- 10:15

ARO SOM

IV - 4,000
Peage 2 of 3
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Data: 3/30/65

B!llk.

Continue 8-10 a.m,
Discussion with Field
Tedp

Lunch

Solid Aroclor System
Specifics:

a., Charge Tank

b. Chlorinator and
Chlorinator Cooling
System

¢. Blow Tank

Break

Field Trip (Alternate: Continue Discussion
of 12:00-2:00 p.m.)

Recap of Day's Discusaion
and Introduction of Friday's
Lesson

Dinnsxr Meeting

nstructors R, S. Yates and
R. N. Harris

Process & Equipment
Specifics:

«. Blow Tank Scrubber & Air Supply
b, 8eill
¢, 8till Furnace

Break

MONS 093150



10:15

11:30
12:00
1:00

3:00

4:00

d
8:00

Shift Leaders Training

11:30

12:00
1:00

3:00

4300

ril

4:30

ARO SOM

IV - 4,

Page 3
Rev, 0O
Date:

¢. BStill Furnace
(Continued)

d, Still Condanser and
Cooling System

Lunch
8till Jet System

Field Trip Covering Dey's
Discussion and Still Receiver

Recap of Day's Discussion
Including Still Receiver and
Whers Materiel Goes

Discussion Period for Review
of Overall Solids Systsm, In«
cluding Therminol Heater and
ALL Controls on Instrument
Panel

Instruction for Group on Instru-
went Panel. Primary Emphasis on
Pield Instruction

MONS

000
of 3
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SHIFT LEADERS TRAINING

Week of April 3

Shift leaders to participate in training
hourly crews Monday through Saturday.

Shift leaders meesting 4:30 p.m. each day.

Week of April 12

Shift leaders participate in training
hourly crews Monday through Saturday.

Shift laaders meeting 4:30 p.m, each day,

Heek of April 19
Participata in hourly training for four
shifts.
Shift laader review meating Priday,
April 23 - all day - to diecuss progrese
and problems to data.

Shift laadars meating aach dey at 4:30 p.m,

Heek of April 26

Shift coverage to start for start-up of
Therminol system.

Start-yp - process simulation of solids
system - will occur lata in the weak,

MONS 09315,
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SHIFT LEADER TRAINING

Week of May 3

1. Solid Aroclor system demonstration
2. Each shift lasder to have one shift of

training on liquid Aroclor system during
thie week.

Vask of May 10

1, Solid Aroclor system demonstration

2. Shift leaders to participate in hourly
shift training one shift this weak.

Hegk of May 17
1, Solid Aroclor system demonstration
2, Each shift leeder to have one shift

training on continuous blow tank and new
No. 3 receivar this wesk.

Hesk of May 24
1. Solid Aroclor system demonstration
2, Conclude shift work this weak,

3. Bach shift leader to have ons shift
treining in HCl system,

Neek of May 31

1. Three shifts of training on HC1 ebsorber.

2. Wrap up demonstration reports on solids
system,

3
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SHL ER 1

Reek of June 7

1. Participate in hourly training for
HCl absorber

2. Participate in hourly review training
for solida systam, continuous blow

tank, air-cooled heat sxchangers on
1liquid chlorinators

sk 1

Shift supervisors return to regular
jobs for this week,

Hoek of June 21

Participate in hourly HC1 training

of June 2

HCl tie-in and process simulation
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- SHIFT LEADER TRAINING

HCl system start-up

Mook of July 12

Participete in hourly raview training
covaring solid and liquid system and
HC1 absorber

MONS 093155



8:00 = 9:00 a.m,

9:00 - 10:00

10300 = 10:13

10:15 = 10:45

10545 = 11:30

11:30 = 12:00

12:00 ~ 12:30 p.m,

12:30 - 2:00

23100 = 4300

4300 = 4330

Those Attending:

ARO SOM
Iv - 4,010
Page 1 of 1
Rev, O
Date: 4/20/6%
SHIFT LEADERS TRAINING
FOR ALL DAY SESSION
i ril 23, 1965
Group discuseion (in TSD trailer) led
by Vince Haupt covering Therminol Heater
Group discussion led by Jack Molloy
covering solid Aroclor system, including
sampling and other in procsss controls
Break

Demonstrstion of field test for free chlorine
in chlorinator off-gas by Norman Madison

Group discussion of instrument system
capabilities, limitetions, and disgnostic
methods led by Dick Harris

Lunch

Summary of changes being made to liquid
Aroclor system by Bob Yates

Discussion of procaess chemistry, research
history, and questione relating to ressarch -
led by Roger Bucknell

Field review of procass by entire gxoup

Summary (in tresiler)

J. W. Molloy M, J, Williams Dick Herris

J. G, Bryamt V. R. Haupt
Wendell Ellis R. 5. Yates
N, K. Madison R. W. Bucknsll
09312°
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QVERALL QOBJECTIVES

OBJECT!

A.

This project is intended to successfully complete, ataff,
start-up, and demonstrate a plent which will consistently
produca 10 million pounda per year of solid Aroclors, 36
million pounds per ysar of liquid Aroclors, and rscovery

of 90% of aveilable HCl offgas as Muriatic Acid, which meets
or surpasses our present specification for Sales. The fore-
going is to be accomplished within the prescribed time and
money budgets and in such & menner that the normal manufactur-
ing cost shall meet established cost standards.

B. Start up in sequence of grsatest need which now appears to
be: (1) Solid Aroclors (2) Liquid Arocloxe (3) Muriatic
Acid.

C. Every effort shall be made to better the existing schedule
economically, but not sacrificing safety or quality.

ACTIVITIES

A. Carry out Mnnn!ncturtn; tative resp ibilities out-
lined in Bulletin 0-11 and "Guide for Plant Start-Up".

B. Provide adequate liaison with Engineering and Research during
design to insure bensfit of all applicable Monsanto operating
experience.

C. Provide adequate number of trained staxt-up shift lesders
prior to water batching.

D. Provide adequately trained department operating supervisor
and foreman prior to water batching.

| B Provide adequately trained opersting force prior to water
batching.

?. Provide for adequate maintenance capsbility for start-up, {in-
cluding spare parts, trained supervision, and personnel.

G. Provide for adequate laboratory support, both control and

analytical, prior to chemicals processing.

MONS 09358
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PROCESS STIMULATION OBJECTIVE

OBJECTIVE ’ :

To demonstrate, utilizing fluids othsr than the usual raw
watariale, that all systems in the Departwent have been
installed according to the design intent, safaly and adequate-
ly perform their intended functions, {ndividually and collec-
tively. Our intent ia to locate and correct as many problems
as poseible prior to charging raw materials.

ACTIVITIES

A. Review each process stap for spplicability of fluids
other than process fluid for process simulation and
arrsuge to use process materials only in cases where use
of other materials fs impractical,

B. Check out auxiliary facilities for operation of the solid
Arocloxr facilities.

C. Check out sach process step, and all controls associated,
simulating process conditions as closely as possible.

D. Operate the entire department on water, simulating normsl
operation as closely as posaible.

E. Simulate probable "emergency" situations for operator and
supervisory training under field conditions.

F. Complete water batching each unit {n sequence one week
after construction cowpletion.

G. Field test all controls, alarms, {nterlocks, timers, and
other safety snd sequencing devices during water batching.

MONS 093159
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NIT OPERATION OBJECTIVES

OBJECTIVES

A. Demonstrate ability to produce Aroclor and Muriatic Acid
in & safe manner.

B. Demonstrate ability to produce Aroclor and Muriatic Acid
which meets preaent quality spacification for Sales.

C. Demonstrate following ratas:
1. 10N pounds per year solid Aroclora.
2. 6N pounds per year liquid Aroclors.
3. 90% recovery of available HCl gas as Muriatic Acid.

D. Demonstrate manufacturing cost estimate usages for all
cost elements as specified in Appropriation Request.

E. No decisions are to be made favoring rate over quality or
safety.

ACTIVIIIES

A. Upon successful completion of all process simulation, and
not befors, imntroduce chemicals into system and proceed
with chemical processing in "Blocked" operation for two
batches on solid Aroclors.

3. Establish ability to safely process chemicals one weak after
completion of procass simulation.

C. Demonstrate ability to produce goods of specification quality
on consistent basis two weeks after completion of process
simulation. Quality is to take precedence over rate.

D. Reach design rates as follows:

1. Solid Aroclors

a. 50% of design rata three weeks after completion of
process simulation.

0
s 092+
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b, 70% of dasign rate four weeks after completion
of process simulation.

¢. 100% of design rate four weeks after completion
of HC1 offgas clean-up facilities.

2. Liquid Aroclors

a. Majintain department at present 3 M 1bs./mo. rate
through construction phase.

b. 80% of dasign rate four weeks after completion
of equipment alterations.

c. 100% of design rate four weeks after completion
of HC1 offgas clean-up facilities.

3. Musiatic Aetd

a. 50% of design rate two weeks after completion
of process simulation.

b. 60% of daaign rate four weeks after completion
of ‘process simulation.

¢. 100% of design rate four weeks after completion
of HCY offgas clean-up facilities.

MONS 09316l
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PROJECT DEMONSTRATION

I,  OBJECTIVE

The objective of the demonstration period is to successfully
show that the plant can consistently be operated to producs
specification-grade materisl at design rate within the cost
element usagas specifiad in the cost standards.

II. ACTIVITIES
A.  Oparate at 100% of design rate for one or two successive
wesks .

B, During this period, produce material which meets or exceeds
quality requirements established for Sales.

C. During this period, demonstrata raw matsrial yielde equiva-
lent to the cost standerds.

D. Accomplish A through C utilixing the cost standards allowed
amounts of labor, utilities, and supplies.

E. Demonstrate that the allowance for mechenical sxpense can
ba mat.

F. Accomplish these activities by November 1, 1965:
1. 8olid Aroclors
2. Liquid Aroclors
3. Murietic Acid

MUNS 093162






Iime
7:00 -

8:00 - ‘

9:00 -
9:15 -

11:00 -
11:30 -
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AR R _START-UP

WEEK OF APRIL 56. 1965
FOUR-DAY RAM
Typical 1 Day Program
Four Shift Crews to ba Trained

Topic Instructor

8:00 a.m. Bquipment Check-Out Re- Molloy

9:15
11:00

11:30

view & Process Simulation

Plant Tour Haupt & Williams

Detailed Individual

Operator Training -

Operator Review of

Start-up and Normal

Operations - Use Water

.in Vessels - Solid

Aroclor Equipment

Break

Continue plant tour and
water processing in each
vesseal as for 8:00 - 9:00

Lunch

4:00 p.m. Start-Up Therminol Heater Madison, Willisms,

& Check-Out Safety Features Haupt, and Molloy

Start-Up Circulating
Therminol Systems for No. 9
Chlorinator and No. 4 Still
Condenser Systems

Start Equipment Check-Out:
Therminol Heater System
Weigh Tank
No. 9 Chlorinator
No. 2 Blow Tank
No. 4 Still & Receiver MONS

093164



Process Simulation

{11 - cal

Jime
7:00 - 8:00 a.m,

8:00 - 9:00

9:00 - 9:15
9:15 - 11:00

"11:00 - 11:30
11:30 - 1:00 p.m.

1:00 - 3:00

MURIATIC ACID START-UP
PROCESS SIMULATION

WEEK OF JULY 12, 1965

Topic

Equipment Check-Out Re-
view & Process Simulation

Plant Tour
Detailed Individual
Operator Training.
Operator Review of
gtart-up & Normal Opera-
tions - Use Water in
Vessels

Break

Continue Plant Tour &
Water Processing in
Each Vessel as for
8:00 ~ 9:00 a.m.
Lunch

Complete Water Transfer
in Vessels Possible

Review Instrumentation
Details & Operation

ARO SOM

Vi - 1.000
Page 2 of 3
Rev. 0

Dete: 4/19/6S

Instructor
Molloy

Taylor & Williams

Madison & Williame

ONS 092367
"



Process Simulation ARO SOM
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\ Page 3 of 3
Rev. 0
Date: 4/19/65

AROCLOR-MU| TIC ACID
PROCESS SIMULATION

WEEK OF AUGUST 30, 1965

Monday & Tuasday

First Day - Typical

Time Topic Instructor
7:00 - 8:00 a.m. Equipment Check-Out Review Molloy

& Process Simulation

8:00 - 9:00 Plant Tour Taylor& Williame
Detailed Individual
Operator Training.
Operator Review of
Start-up and Normal
Operation ~ Use Water

in Vessels
( 9:00 - 9:15 Break
9:15 - 11:00 Continue Plant Tour and

Water Proceasing in Each
Vessel as for 8:00-9:00 a.m.

11:00 - 11:30 Lunch

11:30 - 1:00 p.m. Complete Morning Session Madison & Molloy
Drain Syetem & Dry Out.
Prepare for Start-Up Next
Day.

1:00 ~ 3:00 Review Instrumentation
Detajils & Operation

. MONS 093} 6



WEDMESDAY

Jiae
7:00 -~

9:00 ~

10:00 ~

11:00 -

1300 -

2:00 -

11:00 -

9:00 a.m.

10:00

11:00

1:00 p.m,

2:00

11:00

12:00

midnight

12:00 -
1:00 -
2:00 -

1:00 a.m.
2:00
7:00

ARO SOM
Vi - 2.000

Page 1 of 7

Rev. O

Date: 4/19/65

AROCLOR START-UP
INITIAL OPERATIONS

“WEEK OF MAY 5,1965

Topic 8hift Supervision
Final Check-Out of Equip- Lackey, Haupt,

ment Systems as Follows:
Therminol Heatasr Madison
Raise Temparature

Continue Check-Out of:

Molloy, Williams,

8chedule to be

Weigh Tank deterained later.

No. 9 Chlorinator & Aux.
No. 2 Blow Tank

No. 4 8till System & Aux.
Control Panel Instruments

Start-Up Therminol System:
No. 9 Chlorinator
No. 4 Still

Starc-Up S&K Drowning Jet
System for No. 2 Blow Tank

Charge Weigh Tank with 1/2
Size Santowax Batch for 5060

Transfer Santowax to No. 9
Chlorinator - Start Chlorina-
tion Batch No. AE-1 - Take
Offgas Samples - Fill Out
Data Sheet

Complete Chlorination
Complete Data Sheet
Trausfar to Blow Tank
ALr Blow Crude 5060
Charge No. 4 8till with Lot AR-1
Start-Up No. 4 Still and Begin

Distillation Lot AE-1
Fill Out Data Sheet MONS

0931672



Initial Operations

ARO 8OM

VI - 2.000

Page 2 of 7

Rev. 0
Veek of May 5, 1965 (continued) Date: 4/19/65
JHURSDAY
Iime - Zopic Shift Supervisfon
7:00 = 12:00 noon Complete Distillation Schedule to be

No. 4 8till Lot AR-1 determined later.

12:00 - 2:00 p.m.

2;00 - 3:00

3:00 - 4:00

4:00 - 5:00

5:00 - 6:00

6300 - 7:00

Complate Data Sheet

Lab Analyze Pirst Distills-
tion Quality

Transfer to Flaker Nold Tank

Start-Up Flaker and Sample
to Check Quality

Charge Weigh Tank with Full

S8ise Santowax Charge for

Naxt Chlorination Batch
Fill Out Data Sheet

Charge No. 9 Chlorinator snd
Start Chlorination Batch AE-2
Take Offgas Sample
F11l Out Data Sheet

Continue Chlorination Batch
AB-2

MONS

gg931e68



Initisl Operations

Wesk of May 5, 1965 (continued)

JRIPAY

Time
7:00 -

12:00 ~

1:00 -
2:00 -

3:00 -

1100 -

3:00 -
4:00 -

5100 -

12:00 noon

1:00 p.m.

2:00
3:00

1:00 a.m.

3:00

4:00
5:00

7:00 a.m.

!0!!0-

Complete Chlorination
Batch AR-2

Transfer Batch to No. 2
Blow Tank

Air Blow Batch No. AE-2

Charge No. 4 8till With
Lot AZ-3
Begin Distillation
Fill Out Data Sheat

Complats Distillation
Lot AE-1
Complete Data Sheat

Lab Analyze Second Distilla-
tion Quality

Tranafer to Flaker Hold Tank

Start-Up Flaker and Sample
to Check Quality

Chargs Weigh Tank with Full
8ize Santowax Charge for
Next Chlorination Batch

Charge No. 9 Chlorinator and
Hold for Start-Up et 7:30 a.m.

ARO SOM

VI - 2.000
Page J of 7
Rev. 0

Deta: 4/19/65

Shift Supervision

Schedule to be

determined later.

MONS

093109



Initial Operations ARO SOM
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Rev. 0
Date: 4/19/65
Hesk of May 5, 1965 (continued)

SATURDAY
Iine Topic" Shift Supervision
7:00 ~ 1:00 a.m. Start Chlorination Batch Schedule to be
No. AB-3 determined later.
Begin Programmed Batch
Operation

Take Offgas Samples
Fill Out Data Sheet

Continue Operations as
Before.
Start Continued Operation
as soon as One Batch s
Complete. Start Next
Batch for Chlorination &
Distillation.

=) Y- \ 4

Continue Shift Coverage on
Operation as Noted Before.

If Operation is Acceptable
at This Stage, Shift Coverage
Will be Stopped on May 24,
1965.

MONS 093170
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Rev. 0
Date: 4/19/65
OCLOR START-UP
INITIAL OPERATIONS

WEBEK OF MAY 24, 1965

MODAY

Time Topic Shift Supervision

7:00 a.m. - 7:00 a.m, Lackey

’ Haupt

Start Operation of Control Madison
Instruments on Chlorinators Molloy
No. 1 through 8. Start Williame
Programmed Batch Chlorinsr
1f Oparators Developed to Schedule to be
This Stage. If Necessary, determined later.

Delay Until After Review
Training Week of June 7,
1965.

Cover Operation for All Shifts
Until Each Operator Has
Demonstrated Operation of
These Instruments.

MONS 093173



Initial Operations

JHURSDAY
Jine

7:00 -~ 9:00 a.m.

9:00 - 1:00 p.m.

1:00 - 2:00

2:00 -

ARO SOM

VI - 2.000
Page 6 of 7
Rev. 0

Date: 4/19/65

MURIATIC ACID START-UP
INIT OPE! ON!

JULY 15, 1965

Topic Shift Supervision

Final Check-Out of Lackey
Equipment Madison

New Absorber Williams

Carbon Towers Molloy

Surge Tanks

Filter Schedules to be

Storage Tanks determined later.

Pumps

Instruments

Chargs System with
Chemicals. Take Read-
ings on Start-Up of
New. System.
Check Muriatic Acid
Production at Towar.
Sewer Acid Until Quality
Material is Being Produced.

Have Towser Production
Analysed by Lab.

Start Flovw to Carbon
Towers and Filter.
Analyzse Product. If
Material {s a Quality
Product, Start Collecting
in & Storage Tank.

Continie Operations and
Development of Operator
Knowledge of Instrument
System for Muriatic Acid
Tower Operation.

Shift Coverage will Last
Two Days During This Tiwme.
It will be Extended if Pro-

bl 1ise.
ems Aris MONS
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Initial Operations

dize

7:00 - 9:00 a.m.

9:00 - 11:00

AROCLOR-MURJATIC ACID
OPERATIONS

WEEK OF SEPTEMBER 1, 1965

Topic

Final Equipment Check-Out:

Condensers
Transfer Pump
Tank

Piping System
Instrumentation

Start HCL Gas From
Chlorinators Through the
System

Evaluate Pressure Drop

Through the System.
Sample Gas Systems and
Analyse for Effective-
nees of Clean-Up System

It may be necessary to

sewsr Muristic Acid during

initial start-up dus to
possibility of new pipe
causing off-color acid
(high irom).

Contimue Operations &
Development of Opsrator
Knowledge of Instrument
Systen for HCl Clean-Up
Facilities.

8hift Coversge Will Last

Two Days During This Time.

It Will Be Bxtended If
Problems Arise.

ARO SOM

vI - 2.000
Page 7 of 7
Rev. 0

Data: 4/19/65

Shift Supervision

Lackey, Taylor,
Madison, Williams,
Molloy

Schedule to be
determined later.

MONS 093173



ARO SOM

VI - 3,000
Page 1 of 6
Rev. O

Date: 4/21/65

AROCLOR START-UP

PROJECT DEMONSTRATION

I. 8 AROC SYS

A. Begin Profect Demongtration
WEDNESDAY (5/26/65) (S-U + 14)

1. Continuous processing of acceptable quality
solid Aroclors.

a. Process batches at rate which will insure good
quality solid Aroclors. Rate will not be favored
over quality.

b. Continue sampling at all key points to build
analytical background data.

B. Demonstrate 50% Design Rats on Instantaneous Basis
WEDNESDAY (6/2/65) (8-U + 21)

1. Schedule continuous processing to produce solid
Aroclors at 420,000 1lbs./mo. instantaneous rats.

4. Demonstrate estimated ussges for sll cost
elements as specified in Appropriation Request
for 50% rate.

b. Continue to improve product quality upward
from acceptable level,

¢. Increase emphasis on:
(1) Safe operation
(2) Proper functioning of equipment

d, Continue maximum sampling schedule,

MONS 093174
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Vi - 3.000
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Date: 4/21/65

C. Demonstrate 70% Dasign Rate on Instantaneous Basis
WEDNESDAY (6/9/65) (8-U + 28)

1. Schedule conttnuo-iu processing to produce solid
Aroclors at 585,000 lbs./mo. rate.

a. Demonstrate estimated usages for all cost
elements as specified in Appropriation Request
for 70% rate.

b. Improve product quality.

¢. Continue emphasis on:

(1) Safe operation
(2) Proper functioning of equipment
d., Consietent with requirements of process, begin

reduction of sampling program to routine re-
quiremants.,

D. Demongtrate 100% Degign Rate on Instantaneous Bagis
FRIDAY (10/1/65) (S-U HC1 Clean-up + 30)

1. Schedule continuous processing to produce solid
Aroclors at 833,000 1lbs./mo. rate.

2. Operate plant as integral department of Anniston
Plant with the following considerations:

a., Maximum production

b. Excellent quality

¢. Lowest possible production cost

d. Good labor relations

e. Full cooperation with other plant groups
f. No lost-time accidents

8. High level of housekeeping

MONS 093175
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I1. LIQUID AROCLOR SYSTEM
A. Begin Projact Demonstration
MONDAY (6/21/65) (S-U + 18)

1. Continuous pr ing of ptable quality liquid
Aroclors.

a. Process batch and continuous material at rats
which will insure good quality liquid Aroclors.
Rata will not ba favored over quality,

b. Continue sampling at all key points to build
analytical background data.

B. Demonstrate 80% Design Rate on Instantaneous Basis
TUBSDAY (7/19/65) (S-U + 39)

1. Schedule continuous processing to produce liquid
( Aroclora at 2,570,000 lbs./mo. rate.

a. Demonstrate estimated usages for all cost
elements as specified in Appropriation Request
for 80% rate,

b. Improve product quality.

¢. Continue emphasis on:

a, Safe operation

b. Proper functioning of equipment
d. Consistent with requirements of process, begin

reduction of ssmpling program to routine re-
quirements.

C. Demongtrate 100% Design Rate on Instantsneous Basis
10/1/65 =0 HC1 Clean-Up + 30

1. Schedule continuous processing to produce liquid
Aroclors at 3,217,000 1bs./mo. rate.

MGNS 093176




ARO SOM

Vi - 3.000
Page 4 of 6
Rev, O

Date: 4/21/65

2., Operate plant as an integral department of the
Anniston Plant with the following considerations:

a.
b,
c.
d.
[ B
f.

‘Hlxim production

Excellent quality

Lowest possible production cost

Good labor relations

Full cooperstion with other plant groups
No lost-time accidents

High level of housekeaping

III, MURIATIC ACID SYSTEM
A, Begin Pfo]cct Demonstration
TUERSDAY ;vuzolss) (8-0 + 6)

1, Continuous processing of acceptable qualicy
Muriatic Acid,

b.

Process at rats which will insure good quality.
Rate will not be favored over quality.

Continue sempling et all key points to build
analyticsl background data.

B. emonstrate 50% Design Rate on Instantaneous Basi

MONWDAY (7/26/65) (8-U + 12)

1. Schedule continuous processing to produce Muriatic
Acid at 50% recovery of available HCl gas as
Muriatic Acid on i{nstantaneocus rate.

Demonstrate estimated usages for all cost
alements as specified in Appropriation Request
for 50% rate.

MONS 0931727
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b. Continue to improve product quelity upward
from acceptable lavel.

e. Increase emphasis on:
(1) Safe operation
(2) Propar function of equipment

d, Continue maximum sampling schedule.

C. Damonstrate 70% Degign Rets on Instantansous Basis
THURSDAY (8/12/65) (S-U + 29)

1. Schedule continuous processing to produce 70%
recovary of available HCl ges as Muriatic Acid
on instantaneous rate.

4. Demonetrata estimated usages for all cost
elements es specified in Appropristion Re-
quest for 70% rate.

b, Improve product quality,

¢. Continua emphasis on:

(1) Safe operation
(2) Proper functioning of egquipment

d. Consistent with requirements of process, begin
reduction of sampling program to routine re-
quirements.

D. emongtrate ign Rate on Instantaneocus Basi

FRIDAY (10/1/65) (8-U HC1 Clean-Up + 30)

1, Schedule continuous processing to produce murietic
acid at 90% recovery of aveileble HC1.

MONS
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2. Operate plant ae integral department of Anaiston
Plant with the following considerations:

a. Maxi murn prod;ictim

b, Excallent quality

¢. Lowest possible production cost

d. Good lebor relations

e. Pull cooperation with other plant groups
f. No lost-time accidente ‘

g. High leval of housekeeping

Beginning waek of October 1, 1965, demonstrate
ability to consistently produce at:

10,000,000 1bs,/yr. Solid Aroclor
38,600,000 1be./yr. Liquid Aroclor
90% Recovery of available HCl as Murietic Acid

Period from October 1, 1965, through October 18,
1965, to be used as demonstration period.

MoNs 093179
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ABALYTICAL METHODS

Analytical methods for checking operation of the Aroclor and Muriatic
Actd facilities operation will not differ from present laboratory
practices. Present lab methods and techniques are being reviewed and
revised. Upon completion of this review, they will become a permanent
part of thia section of the Start-Up Manual.

MONS 09318}
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CA TION

Calibrstion charts for all tanks in this system have been made and
included as part of the Process Punctiom Outline instructions. Aftsr
start-up, the field calibration charts will b the p charts
- for this section of the Start-Up Manual.

MONS 093182
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EQUIPMENT CHECK-OUT PROCEDURE

THERMINOL (AROCLOR) .

ITEMS 627, 628, 629, 629-A

Objective: Test Thermirol heater piping system for leaks, heater,
Circulating pump & ihstrumentation for control end in~

dication.

Check List:

Check circuit breakexs & start-stop
buttons on following motors:

a. Item 628~Tharminol Hester Circula-
ting pump motor Circuit No. 10-2,

b. Item 628-Start-stop button st side
of furnace field control box.

c. Item 629-Therminol Heater Controls -
Circuit No. .

Air pressure test gas pipe lines at 20

2818 for one hour - if no lesks continue
test. Soap flanges. Open valve in gas
1ine to furnace controls (40 psig min.)

§

Init.

Date

Remarks

Open valve in steam lines to coil omn
Item 627 ~ Therminol Heater Surge Tank.
Pressure should be 90 psig minimum.

Open valve in instrument air eupply to
control instruments on heater system

cabinet (90 psig min,), TRAC-629.12, &
F1C-628.01. Check instrument systems.
Connect water meter to hose and £1ill
surge tank (Item 627). Record level &
meter readings per sheet attached until

tank is full. Empty tank whan calibra-
tion is complete.

Blank off pump discharge & return line
from the department. Close all valves
on branch lines off the main 4" supply
& 6" return line. Place a 20 psig sir
pressure test on pipe system, Soap all
flanges and valve packing #nd be sure
there are no leaks. Check indtividual
branch lines one at a time. Allow 30
mins. min. check on each line.

wons 093183
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Equipment Check-Out Procedure - Therminol Date: 3/26/65
Check List: Y Date:
B |
(gj '5 Remarks
6. (Continued)

Chack following pressure gauges in pipe
system:
&, PI-628.02 Pump discharge .
b. PI-629.16 Heater coil discharge
c. PI-628.03 Autometic Valve

When tests complete, vent main pipe
system and then each branch line indivi-
dually.

7. Charge Therminol FR~2 into surge tank
(Item 627) by following procedure:

a. Use temporarily relocated Pyranol
pump to charge tank.

b. Position 55 gal. drum next to pump.
Remove drum bung and vent cap.

¢. Connect flexible hoase to pump
suction & stainless steel pipe to
be inserted into drum.

d, Position dilchnrko line from pump
into tenk.

e. Open valve on pump suction - insert
pipe into drum and start pump.

£. Adjust suction valve on pump until
flow is steady.

8. Continue to f£11l tank until 25 drums
or 1,200 gals. are in reservoir tank

8. Check out furace control circuit &
start up as follows:

a. Open furnace flue damper.

b. Check that Therminol is in surge
tank (Item 627).

¢. Open manual natural gas valves in
1line to furnace.

d. Open blower air valves in pilot &
main air lines.

MONS 093184




Equipment Check-Out Procedure - Therminol

Check List:

(Continued)

f.

i.

1.

n.

Turn on circuit No. 5 at still panel
and switch at field control box.

Actuate xad inset lever inside the
Honeywell protectoglo unit (lower
right corner of case). Wait 10 sec.
between asettings of this lever in
case it has to be redone,

Set control point on Honeywell coil
outlet temperature indicator at

325°¢C.

Align valves in Therminol system
1lines to circulate main lines only.
Throttle pump discharge valve to
allow system to f£111 slowly.

Place TRCA-629.12 in manual with
output pressure at 15 251“. Set
FIC~628,01 at 300 GPM in "auto"
position.

Start pump (Item 628). Check lines
throughout the department for leaks.
Fill system slowly, then open dis-
charge valve of pump wide open.

Start air blower. Use push button
at side of field panel. Red light
on Protectoglo unit should light up.

Check pressure gauge at main air
inlet to burner. It must read above

15 o.s.1.

Wait 3 minutes ~ green light on
protectoglo unit lights up in-
dicating purge pexriod is over.

Press ignition "start" push button
on side of control box & hold in
until white light on protectoglo
unit lights up. Red & green lights
should go out.

Coup .

Init.

AR0  SOM
VII - 4.000
Page 3 of ©
Rev., 0

Date: 3/26/65

Date

Remarks
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Equipment Check-Out Proceduxrg - Therminol

(Continued) .

Check List:

Comp.

Init.

Date

ARO SOM

VII - 4.000
Page 4 of 6
Rev. 0

Date: 3/26/65

Remarks

Note one meter on front of field control
cabinet indicates pilot flame is burn-
ing as long as the current exceeds }-1/2

to 2 microamperes.

0.

P

Reduce output pressure of TRCA-629.12
to zero while in manual position.
This is for low fire start-up.

Throttle the manual air valve in
main air line to furnace to control
the heat.

Observe the furnece temperature at
multipoint recorder. Do not exceed
80°C incresmse for first two hours.
Set TRCA-629.12 in "auto" and raise
the temperature 50°C per hour until
you reach 220°C.

Open the manual air valve slowly to
raise the temperature.

The following items will shut down
the furnace automatically (pilot &
main gas burner "off" and actuate

alarm at still panel).

(1) High coil outlet tempersture -
sbove 325°C.

(2) Low natural gas supply pressure-
below 20 psig.

(3) Low blower outlet pressure -
below 1 paig.

(4) High reduced natural gas press.-

above 5 psig.
(5) Low coil flow - below 200 gpm.

(6) Failure of circuit #5 at still
panel.

(7) Pailure of switch at side of

field control panel.

MBNS 093 186



Equipment Check-Out Procedure - Therminol

3.

10,

Check List:

Check out furnace shutdown by the follow-

C

Init.

Date

ARO SOM
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Page 5 of 6
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Date: 3/26/65

Remarks

ing methods: each method should shut the |
furnace down identically. Have furnace
coil outlet temperature at 100°C for
checks. (See Item 10 for start-up)

Note: All items below will shut off the
main and pilot gas to furnace. Air
will continue to be blown through
the furnace and the circulating
pump will continue to pump.

. Push "stop button for circulating
pump. Main and pilot gas to fur-
nace will be shut off. Air will
continue to-be blown through the
furnace.

a. Push furnace ignition "stop" button.

b. Put TRCA-629.12 in manual and adjust
output pressure to zero.

c¢. Close 6" manual valve in main air
line.

d. Adjust FIC-628.01 set point below
200 gpm. For this to work, the use
of Therminol in the Department must

be below 200 gpm.

e. Cut off circuit #5 at still panel.

f. Cut off switch at side of field
control panel.

Use following procedure for start-up
after furnace has been in operatiom:

a., Open furnace flue damper.

b. Check that Therminol is in surge tank
(Item 627) (1/2 full minimum).

t. Check temperature in surge tank
(Item 627) TI-627.03. Should be 100°Q

d. Set valves in Therminaol system lines
to circulate main lines only.
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Equipment Check-Out Procedure - Therminol

10,

11.

Check List:
(Continued)

f.

Comp.

Init.

Date

ARO SOM

VII - 4.000
Page 6 of 6
Rev., 0

Data: 3/26/65

Remarks

Adjust set point ‘on FIC-628.01 at
300 gpm controller in "auto" position

Adjuat set point TRCA-629.12 at 300°C|
and controller in "auto" position.
Be sure 6" manual valve in main air
line is closed.

Start circulating pump.

Start heat to burner by opening 6"
manual valve in main air line, The
main burner will 1ight up heating
Therminol to 250°C.

Fill Therminol system in all branch lines

When Therminol is 250°C open each
branch valve at feed and discharge
to drive out air. Fill lines one at
a time., Throttle valves to fill
each line and allow line to f£ill
slowly.

Check Therminol when it reaches
2509C. Inspect level in gauge glass
to be sure an adequate level is main-
tained to cover steam coils and pump
suction.

Do not add additional Therminol un~
less you check drainage of lines &
level in tank after the circulating
pump has been shut off.

After complete check-out, set THCA-
629.12 at 100°C and allow system to
circulate until needed.
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II.

1.

Items

EQUIPMENT CHECK-QUT PROCEDURE

ARO SOM

VIL ~ 4.000
Page 1 of 11
Rev. O

Date: 3/26/65

535-536-544 - Charge Tank, Agitator,

Charge

Tank Pump, & Scale System

Items 505 - 506 ~ Chlorinator and Circulating

Items

-Bump .

507

538-533-534 - Chlorinator Cooling Facilities

Items 530-531-539 - Air Blower, Scrubber Jet,
541 Transfer Pump, Alr Blow Tank

Items 615-618-619 ~ Still Heater, Condenser, Receiver,

620-621 & Transfer Pump

Items 622-623-624 ~ Still Cooling Facilities

Items 625-626~632 ~ Still Jet Syatem

Objective:

Test piping in above systems for leaks and equipment-scales,

circulating pumps, and instrumentation for comtrol

and indication.

Check List:

ol . Dats
ol
B3

e Remarks

Check circuit breskers & start-stop
buttons on following motors:

b.

Item 535-A - Agitator on charge tank
Citcuit No. 11-1.

Item 536 - Charge tank pump motor -
Cixcuit No. 12-1,

Item 544 - Scale electrical circuit.

Item 506 - No. 9 chlorinator cir-
culating pump motor-Circuit No. 7-2.

Item 534 - No. 9 chlorinator Aroclor
circulsting pump motor~Circuit No.5-1

Item 530 -~ Air Blower motor -
Circuit No. 7-5.

Item 339 - No. 2 Blow Tank pump motor
Circuit No, 6-3.

Item 616 - No. 4 Still circulating
pump motor - Circuit No. 1l-5

MONS 093189



II. Equipment Check~Qut Procedure

Lheck List:

(Continued)

i. Item 618-A - No. 4 Still Heater
electric circuit syetem - light
panel ~ Circuit No. C Je.

j. Item 623 - No. 2 Surge Tank pump
motor - Circuit No. 5-Z.

k. Item 621 ~ No. 4 Vacuum Receiver
Transfer Pump motor-Circuit No, 4-5.

1, Item 624 - No. 2 Surge Tank Cooler
Fan Motor - Circuit No. 5-3.

Check gas pressure to No.4 Aroclor Still
Heater Control System ~ 40 psig minimum,

Check steam supply to the following:
a. Coil in charge tank, Item 535.

b. Piping in end around charge tank,
Item 535.

¢, Tracing on pump casing & stuffing
box, Item 536.

d., Coil in No. 1 Therminol Surge Tank,
Item 533.

e. Tracing on pump casing and stuffing
box, Item 534.

f. Pipe tracing for the chlorinator
cooling system.

g. Coil {n No. 2 Therminol Surge Tank,
Item 622,

h. Trecing on pump casing & stuffing
box, Item 623.

{., Steam supply to No. 4 Still Jet,
Item No. 626. Pressure should be

190 - 110 psig.

Comp .

Iait.

Date

ARO SOM

VII - 4.000
Peage 2 of 1}
Rev. 0

Date: 3/26/65

Remarks
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11,

6.

Equipment Check-Out Procedure
Check List:

Check tower water lu‘pply to No. 9 Chlori-

Init.

ARO sOM

VII - 4.000
Page 3 of 11
Rev. O

Date: 3/27/6S

Date

Remarks

nator heat exchsnger cooling system,
Item 507. Open manual valves slowly and
£111 water system. Break flange on tube
discharge line and check for leaks.

Check city water to following items:

a. Safety showers & eye baths in blow
tank and Solid Aroclor areas.

b. HCl Scrubber Jets for Blow Tanks:
1) New jet for No. 2 Blow Tank,
Item 531

2) Existing jet for No. 1, 3, 4, &
continuous blow tahks, Item 532,

¢. Bayxometric sump on No. &4 Still Jet,
Item 626.

Check out Therminol (Aro. 1232) System
for leaks on No. 9 Chlorinator heat
exchanger system.

a, Blank discherge & suction line at
pump (Item 534) and the vent line on
surge tank (Item 533).

b. Plsce 20 psig air pressure on the
system., Soasp the flanges, gauge
connections, valve packing, and welds
to be sure there are no leaka.

Break hesd flanga connaction on
Crude Aroclor circulating line to
heat exchanger (Item 538) to be sure
there are no tube leaks.

c¢. During pressure teat, check circulat-
ing pump discharge pressure gauge
PI-534.01.

d. At the completion of the test, break
flange in syatem and slowly vent off
air pressure. Leave system empty and
dry.
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11,

7.

Equipment Check-Out Pxocedure

Charge Therminol (Aro. 1232) system and
check tank calibration as follows:

a. Use temporarily relocated Pyranol pump

to charge Therminol surge tank.

b. Position 55 Gal. drum next to pump.
Remove drum bung and vent cap.

c. Connect flexible hose to pump suction

and stainless steel pipe to be in-
serted into drum.

d. Position discharge line from pump
into tank.

e. Open valve on pump suction. Insert
pipe into drum and start pump.

£. Adjust suction valve on pump until
flow is steady. )

g. Continue to fill tank until 5 drums

or approximately 250 gallons total
are in surge tank (Item 533). Use
calibration sheet attached.

Start up Therminol System and check to be
sure circulation and instruments operate.

a. Set manual valves in system to cir~
culate from surge tank through heat

exchanger (Item 538), the water cooled
heat exchanger, & back to surge tank.

b. Open valves on pressure taps for
FICA-534,02.

c. Close valve at sample point on pump
suction and at heat exchanger -(Item
538).

d. Chack snd close valves to put Thermi-
nol FR-2 (Aro. 1248) on heat exchanger

(Item 538).

e. Set TC-533.03 to control the’ tempera~
ture in surge tank, Item 533 at 45°C
(113°F). Open steam valve to coil in
surge tank. Therminol should be warm

before starting pump.

ARO sOM

VII - 4,000
Page 4 of 11
Rev. O

Date: 3/27/65

‘Date

Comp .
Init.

Remarks
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II.

8.

Equipment Check-Out Procedure

ARO SOM

VII - 4,000
Page 5 of 11
Rev. O

Date: 3/27/6%

Check List: als Date

. 218
(Continued) - O f = Remarks
f. Set FICA£534.02 in "suto" with set

point at 300 gpm.

Set TRCA-538,01 in "auto" with set
point at 190°.

Set TICA-533.01 in "auto" with the
set point at 50°C.

Start circulating pump (Item 534)
Diacharge pump pressure ahould be

40 peig (See pressure gauge PI-534.01)

Check flow through system and the
following temperatuxe points:

1) Pump discharge - TE-334.03

2) No. 9 Heat Exchanger diacharge -
TE-538.03.

3) Temperature in heat ixchnngcr 538
TRCA-538,01

4) Temperature in heat exchanger 507
discharge ~ TICA-533.01.

5) Heat exchanger cooler head -
TW-507.02.

6) Heat exchanger cooler - TW-507.03
TW-507.06

Check pressurs at wvater feed and
discharge lines to heat exchanger
cooler, PI-507.04 & PI-507.05-

Check level in 533 om L.G.-533.02.
Be sure Therminol is 12 inchea above
coils.

Leave system circulating if there are
no problems.
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Il. Egquipment Check-Out Procedure

10.

Check List:

Check out Tharminol FR-2 (Aro, 1248)
system for leaks on No. 4 Still Condenser

Charge Therminol FR-2 (Aro. 1248) system
and check tank calibrations as fpllows:

5.

ARO BOM

VII - 4,000
Page 6 of 11
Rev. 0

Date: 3/27/65

Date

Comp .
Init

Remarks

Blank discharge & suction line at
pump (Item 623) and the vent line on
surge tank (Item 622).

Place a 20 psig sir pressure on the
system. Soap flanges, gauge con-~
nactions, valve packing, and welds
to be sure there are no leaks.

Break flange connection on shell side
of No., 4 still condenser (Item 619)
to be sura there are no leaks.

During pressure test, oheck circulat-
ing pump discharge pressure gauge
P1-623.03.

At completion of -the test, break
flanga in aystem and slowly vent off
the air pressure. Leave system empty
and dry.

Use temporarily relocated Py.nnol
pump to charge Therminol Surge Tank.

Position 55 gal. drum next to pump.
Remove drum bung and vent cap,

Connect flexible hose to pump suction
and stainlese eteel pipe to be in-
serted into drum.

Position discharge line from pump intd
tank.

Open valve on pump auction. ~Itsert
pipe into drum and start pump,

Adjust suction valve on pump until
flow is steady.

Continue to f£1ll tank until 4 drums
or approximately 200 gallons total
are in the surge tank (Item 622).

Use calibration sheet attached.
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II. Equipment Check-Out Procedure
heck List:

11, Start-up Therminol system and chack to
be sure circulation and instrumeiits
operate.

ARO SOM

VII - 3.000
Page 7 of 11
Rev. 0

Dete: 3/27/65

: Date

- R

giw

3|A Remarks

Set manual valves in system to cir-
culate from surge tank through No. 4
still condenser (Item 619), the air
cooled heat exchanger (Item 624), &
back to the surge tank.

Close valve in system to by-pass the
air cooled hast exchanger. :

Close valve on sample point at cir-
culating pump suction.

Set TICA-622.01 in "auto" with the
set point at 120°C. Sat point changes
dependent on Aroclor being produced
(sse Details of Operating Instructions

Open block valves in Therminol Heater
System to the coil in the surge tank
(Item 622). Be sure material {n surge

tank is 100°C.

D

Start circulating pump (Item 623).
Discharge pump pressure should be
100 gpm at 26 psig. Sea pressure
gauge PI-623.03, Check flow through
the system and the following tempers-
ture points:

1) Pump discherge - TIA-623.02 &
TE -623.01

2) No. 4 Still condenser temperature
TW-619.02

3) Temperature of asurge tank -
TICA-622.01

Check level in 622 on L.G.-622.02.
Be sure therminol is 12 inches above
coil.

Leave system circulating if there are
no problems.
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12.

13,

ARO SOM

VII - 4.000
Page 8 of 11
Rev. 0

Date: 3/27/65

Equipment Check-Out Procedure

Check List: g. : Date

Celibrate tank clpaciths for (Items 505, |© & Remarks

535, 541, 615, and 620. Use a water meter

and stick measurement for a check. (See

attached celibration sheets.

Check out use of Solid Aroclor equipment

using water:

a. Check Therminol System and close all
valves to jacketed lines and coils,
in the No. 9 chlorinator, No. 2 blow
tank, No. 4 still and receiver.

NOTE: This is important during water test-
ing to be sure over-heeting does not
oceur.

b. Be sure blanks are in Biphenyl and
Santowax lines to the weigh tank,ths
HCl & Chlorine lines to No. 9 Chloxf-
netor, and No.4 Still Receiver lines
to the flaker hold tank.

¢, Close valve at bottom of Weigh Tank
(Itam 535).

d. Turn stesm off feed lines, coils, &
transfer lines to the weigh tank and
pump.

e. Adjust scale set point at 5,000 1bs.

£. Adjust TIC-535.01 sat point at 30°C.

g. Start water feed into the tank.

h. When the scale reaches 5,000 1bs. the
annunciator alarm will ring & bell.
Check the control valve in Santowax
-1ine. It should close when the alarm
bell sounds. Reset the scale point
and £111 the tank to 15,800 1bs. At
15,000 1bs. & high vaiii:t alaxm horn
viﬁ sound.

1. When full, check the following items:

1) TIC-533.01 ~ Weigh Tank temp.
control

2) TW-533.02 « Weigh Tank temp.
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II.

13,'.

Equipment Check-Out Procedure
Check List:

(Continued)

3.

k.

1.

n.

q.

Ioit.

Date

ARO S0M

VII - 4.000
Page 9 of 11
Rev. O

Date: 3/27/65

Remarks

Turn on agitator im the weigh tank.
Rotation ahould be clockwise.

Set valves to transfer to the No. 9
chlorinator (Item 505).

Start pump (Item 536) and tranefer the

water to the chlorinator.

Set valves to allow circulatin the
No. 9 chlorinator to the heat ex-
changer (Item 538) and back to the
chlorinator.

During circulation, try operation of
the sample valve. Check the tempera-
ture element TE-505,02 and preasure
gauge PI-506.01.

Set valves to tranefer to the No. 2
Blow Tank (Item 541).

Check the _lével gauge indicstion dur-
ing this transfer and the temperature
TIC-541.01.

Start the S&K Fume Jet by -opening the
valve in the water line to the jet.

Start the air blower (Item 530) and
check the diacharge presaure gauge.

Check operation of the fume auction
system and the leval indication in the
No. 2 Blow Tank (LI~-541.02).

Set valves to tranafer to the No. &
Still (Item 615). Open water valve
to stuffing box on No. & Still Pump
(Item 616).

Start transfer pump 539. Observe the
level gauge in the No. 2 Blow Tank as
material is tranaferred,
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13.

14,

Equipment Check-Out Procedure
Check List:

(Continued)

T,

Set valves to circulate through the
furnace coil and back into the still
tank.

During circulation, check the foll\’w:
1) Flow through coil FRA-618.01

2) Discharge pressure of the coil -
PI-$18.05.

3) Temperature of No. 4 Still Tank -
TIC~615.03.

4) Temperature colil inlet TE-618.02

5) Temperature coil outlet TE-618.04

6) Temperature. coil outlet on Honey-
well high temperature shutdown
alarm instrument TIA.

Break flanges in all system and allow

all water to drain out of the tanks

and lines.

System should drain for one day prior
to connecting up for start-up.

Check vacuum on the No. 4 Still furnace,
still tank, condenaer, still receiver,
and piping system.

b.

Close all valves which will allow
venting the system.

Open valves to manometers on the
No. 4 still tank (615), No. 4 Still
receiver (620), and Catch Tank (625).

Sat PRC-615.04 in "auto" with set
point at 10 =m Hg.

Comp.

Init.

Date

ARO SOM

VII - 4.000
Page 10 of 11
Rev, O

Date: 3/27/65

Remarks
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Equipment Check-Out Procedure
Check Liat:

(Cont inued) °

d.

Open velves in steam lines to the
No. 4 still jet (Item 626).

Check steam preasure - it should be

90 psig minimum.

Time jet pull-down on the still
system. Record this time.

Observe pressure indication at each
manometer. Record data on attached
data sheet.

Should problems occur in the vacuum
system, it may be necessary to blank

off the system and presaure test with

HCl gas to determine the leaks.

Shut the steam off the jets and vent
the systam wvhen test is complete.
Leave system vented.

ARO SOM

VII = 4.000
Page 11 of 11
Rev. 0

Date: 3/27/65

Init.

Comp .
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HORK SCHEDULES

Personnel for start-up of the Arocloxr-Muriatic Acid rehabilitation
facilities will come from the Aroclor-Biphenyl Department. A
special start-up crew consisting of fifteen operators and the five
chief operators for the Aroclor-Biphenyl Department will be trained
for opsration of tha facilities.

Training will be handled on & six work day basis at time-and-s-half .
for each person to be trained, Bach parson being trained for op ion
of this facility will receive betwsen 48 and 56 hours training on tba
new facilities., Due to the problem of training during normal operations
of the existing department, this program will extend over a five week

pariod of time,

During start-up of the facilities, an operator, in addition to normal
department requirements, will ba scheduled on an overtime basis to
cover any unusual problems encountered during initial operations. After
start-up, when the facilities have been proven out, normal operations
will be taken over by presemt Aroclor Department peresommel,

Work schedules for training, process simulation, start-up, and project -

demonstretion will be a part of the normal Aroclor-Biphenyl Department
schedules, These schedules are not included in this manual,
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APPENDIX VI ARO SOM

METHOD OF RUNNING SOFTENING POINTS IX1 - 2,020
(CONTINUED) Page 38
Rev, 0

12,

13.

14,

Date: 4/21/6S

Light burner and adjust to ;bu a temperature rise as
shown on the thermomater of 5°C. per minute.

Bring temperature up 5°C, per minute until ball falls
through the sample.

Record temperature at time ball falls to lower crossbar
as the softening point.

MONS
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Date: 3/28/65

PROCESS FUNCTION OUTLINE
AROCLOR DEPARTMENT

I.  NO. & STILL SYSTEM

1.1 Scope

This covers the charging, start-up, shutdown, normal
operation, and emargency situetions involving the No. &
Aroclor etill system,

1.2 Description of Process

Asrated crude Aroclor from & blowing tenk or a roof tenk
is fed to the still tank. Hydreted lime is added to the
crude Aroclor.

Vacuum is applied to the etill and the Aroclor is circula-
ted through the furnace coil and heated to the veporization
temperature., Vapors pass up an open column to the condenser.
Distilled Aroclor is collected in a receiver. Quality of

tha distilled solid Aroclors {s anelyzed by the lab, and 1f
in specification, it is drawn directly from the receiver into
suitable containers or transferred to the flaker operstion.

8till residue or bottoms from each distillation are drawm

into containers and sold as Montars, or it is discarded in
trash drums.

I1.  PROCESS DIAGRAM

Attached.
I1I. B ON ROCESS
3.1 §tart-Up

A. lgltl.!l Stlst'“g
1. ol Cooling System for No, 4 Seill snger

a. Charge system with Therminol FR-2 (Aroclor 1248).
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Process Function Outline ARO SOM

Aroclor Department

II1 - 2,030
Page 2
Rev, O

. Date: 3/28/65

(1) Use temporarily relocated Pyrenol pump
to charge Therminol surge tank (Item 622).

(2) Position 55 gallon drum next to ths pump.
Remove drum bung and vent cap.

(3) Connect flexible hose to pump suction and
the stainless steel pipe to be inserted
into the drum.

(4) Position discharge line from the pump
i{nto the tank.

(5) Open valve on pump suction; ineert pipe
into drum and start pump.

(6) Adjust the suction valve on the pump until
the flow is steady.

(7) Continue to f£ill the surge tank untfl

4 drums or approximately 200 gallong total
are in the surge tank (Item 6225.

2, $8till and Furnace Start-Up

Charges to the No. 4 Still for the Verioup Crude
oY

Under normal conditions, crude Aroclors will be
charged to the No. 4 still and the charge
measured by the level indication (LI-541.02) om
the No. 2 blow tank. The charges for all crude
Aroclors for chlorination in the No, 9 chlorine-
tor are based on an output from the chlorinator
of 2,100 gallons. This quantity of Aroclor will
be sble to be charged to the still without any
problem, The still tank size is 2,300 gallong,

Aroclor 1168 is normally cherged directly from

the chlorinator to the No, & still. This Aroclor
is not air-blownm.

MONS 093049



Process Function Outline ARO SOM
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b. Prepare N;‘. 2 blow tenk (Item 541) for
transfer of charge.

(1) Check to be sure the Therminol heating
system is on the transfer pump (Item 539)
and the charging lines. Material to be
pumped must be hot or it will damage the
mechanical seals on the tranefer pumps.
Cold lines can also cause plug-ups and
failure to transfer material.

(2) Check temperature of material in blowing
tank to be eure it is hot enough to
transfer (240°C. minimum), Sea TIC-541.01,

(3) Check with the chlorinator operator to be
sure crude Aroclor has been air-blown for
one hour,

c.. Prepare still to receive charge.

(1) Close valve at the bottom line under the
otill (Item 615).

(2) Open vent valve on the still.
(3) Open valve on vent line of the still.

(4) Set valves from the No. 2 blow tank to the
No. 4 still. Be sure the Therminol heating
system is on all transfer lines.

(5) Close the main valve inthe vacuum line to
the still just above the receiver. Set the
vacuum controller PIC-615,04 in "auto” with
the set point at 10 mm Hg., Start steam to
the vacuum jets. Put steam on stage ), stage
2, and stage 1, in that order. Stage I is the
closest to the receiver. Adjust water to the
intercondenser on the middle stage. The jet on
the No. 4 still should pull down to 4=5 mm Hg
absolute on the receiver (Item 620). The
steam to the jet on the No. 4 still should
have a minimum of 90 paig supply pressure.
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Page 4
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d. Stert up the Therminol cooling system for the
No, 4 stil]l condenser (Item 619),

(1) 8et TICA=622.01 at 120°C, with the comtrole
ler in “euto“,

(2) Adjust the set point for tha Thermimel low
e alerm ins TIA+623.02
lntutntoly 20°C, below the control peint
100°¢,

tor TICA-622,01., Ex:

(3) Opu the block valves in the Therminel heating
system lines to the coil om the surge tank
(Item 622). Set the valves in the Therminmel
cooling system for the No, &4 still condeuser
(Item 619) to sllow circuletion from the surge
tank through ‘the condenser through the Thermimel
ceoler (Item 624) end back into the surge tamk.

(4) Weit yntil the tempereture of the Tharmimel
cooling system is 100°C,, then start the
eirculating pump (Item 623),

(3) Check the level in the surge tenk (Item 622)
te be sura the Therminol level covers the
heating coils in the surge tank, MNormally,
this will ba §"~12" ebove tha coil level.

(6) Do not pernit distillation to stert until the
dasired set point of 120°C, has been reached
in the Therminol cooling system.

Settings for ths temperaturs controller
TICA=-622,01 for the Aroclore are as follows:
Areclor No, 3460 4463 3447 1260

Set Point, °C. 120° 120° 120° 170°
The fan on the Therminol cooler (Item 624)
can ba sterted when necessary to keap the

temparature at the set point during dhtulc-
tion. It is operated manually,

(7) Cheek the following items on the Therminol
cooling system circuletion:
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(s) “Therminol cooling system circulating
pump (Item 623) discharge pressure
should be 37 psig,

(b) Circulating pump discharge temperature
TIA-623.02 should read 120°C. with the
low temperature alarm point set at 100°C.

(c) Surge tank temperature TICA-622,01
should read 120°C,

e, aygi he No. 4 still and start-up:

(1) Set valvee in transfer line from No. 2 blow
. tank to the etill,

(2) Start the blowing tank pump and transfer a
full charge into the still tank.

(3) The still furnace coil can ba praheated by using
the pushbutton on the still control panel. This
will allow bypassing the furnace interlocks

( to start gas into the furnace without start-
ing the still pump. The pilot and main gas
burner will be started as usual.

This 4s to prevent plugging the wstill coil
during start-up.

Place gas flow controller FRC-618,06 in
“manual" with the output pressure at 3-1/2 pgig.
Obgerve the furnace stack temperature on the
multipoint recorder and do not exceed 200°C,

(4) Note the level of material leaving tha No. 2
blow cank (Item 541) on the level indicatiom
gauge, As soon as 15% of the material has
been transferred to the still, start the still
circulating pump (Item 616).

(S) Set valves in the No. 4 still circulating line
through the heater coil (Item 618) and back
into the still tank.

6) Stop the No. 2 blow tank transfer pump when
the charge is complete as noted on the No. 2
blow tank level gauge, Allow lines to drain
and then close the charging lines to the still.

(7) Close the valve under the No. 2 blow tank.

{ (8) Ad4 hydrated lime through the funnel provided
for this purpose on the No, 4 still, Add
200 pounds of lime for each still batch.

(9) Close the valve on the lime addition line.
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(10) Set Ro. 4 still d d

temperature alarm TIA-619.03 st 100°C.

(11) Start up the No. 4 still furnace (Item 618).

Furnace Start-Up for the first time:

¢V}

)
3)

%)

(3)

6)

()}

Open msnual valves in the natural gas line
to the furnace msin and pilot gas lines.

Open damper on the furnace stack.

Turn on circuit No. 6 at the still panel

and the switch on the outside of the field
control box to "on". The 'red" light at

the Honeywell Protectoglo unit will light up,

Set the control point on the Roneywell coil
outlet temperature indicator locatad in
the box at 400°C.

Gas test the atmosphere inside the heater.

Use & 3 foot length of copper tubing on the
end of a rubber hose. If the test shows
dangerous, atop and correct the cauee of
trouble before lighting up the burner.

When the heater is cold, there is no natural
draft to carry sway gas or fumes. After

the unit gets hot, there will always be a
natural draft provided the flue damper {s open,

Actuate the red reset lever inside the
Honeywell Protectoglo unit in the field
control box. Open the door of the flame
unit. This exposes the small red lever in
the lowexr right-hand corner of the case.
You must wait 10 seconds between settings
of this lever in case it has to be redone.

The "green" 1light on the Protectoglo unit
should come on within 3 minutes.
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(8)

9)

10

11)

(12)
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Depress the ignition start button on the aide
of tha field control box to actuate the pilot
flame. Hold the button depressed for no more
than 10 seconds. If all {a well, the ‘white"
light on the Protectoglo unit will come on
and the "green" light will go out. When this
ocecurs, pull your finger away. The pilot 1is
now properly lit.

Put the set point on the natural gas flow
controller FRC-618.06 to the solid still
heater et 0. The switch will be in "suto".

Manually open the two resat safety valves in
the wain gas line, The heater is now ready
for normal operation,

Start up the solid still civculating pump.
The Aroclor circulating flow meter FRA-618.01
will now record a flow above 130 GPM. Low
flow below 100 GPM through the cofil will
cause the main burner to be shut off.

Gradually raise the set point of the natural
gas flow controller FRC-218,.06 to the de-
sired set point.

The furnace refractory must be dried out prior
to starting heat-up to 400°C, Special in-
structions will be made at start-up. Tempera~
ture of the furnace will be controlled by the
stack high temperature point on tha multipoint
recorder,

Observe the coil outlet temperature on the
multipoint temperature recorder. Do not exceed
50°C, increase for the first two hours. Raise
FRC-618.06 set point for the natural gas flow
as required to increass the temperature 30°C,
per hour until you reach 400°C, The natural
gas flow controller should be in "auto".

The distillation or "boiling" is considered
to be started when the vapor temperature makes
& sudden increase. Watch for this increase
during initial heat-up of the furnace for the
firet time.

MONS 093054



Process Function Outline ARO SOM
Aroclor Department III - 2,030
Page 8
Rev.
Date: 4/15/65

(13) Check the following items in the system
to be sure operations are normal,

(a) Natural gas flow to the furnace on
FRC-618,06.

(b) No. 4 still circulating pump flow
FRC-618,01

(¢) Therminol cooling system tempersture
on TICA-622,01

(d) Check the coil temperature differential
on the inlet and outlet of the furnace
(Item 618).

8. Starteup of Furnace sfter Temporary Shutdown

(1) Sat tha still temparature comtroller TIC-615.03
in "auto" with the set point at 240°C,

Prior to start-up, the still coil can ba pre-
heated before starting the circulating pump,
if necessary. See Section e.(3), Page 5.

(2) Adjust natural ;li flow controller to
"auto" with the set point at 0. This is
FRC-618.06.

(3) Start up the solid still circulating pump
(Item 616). The Aroclor circulating flow
meter FRA-618.01 should now fndicate a flow
in excess of 150 GPM. Shutdown will occur
at a flow below 125 GPM,

(4) Open the main valve in the vacuum line to the
vacuum jets above the receiver. Vacuum at
the still receiver should bs approximately
S um Hg, PRC=615.04 should indicate the
exact vacuum on the still, which should be

20 mm Hg,
(5) Gradually raise the set point of the natural

gas flow controller FRC-618.06 to the
desired set point.
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Check the Multipoint temperature record-
ing instrument for the tempersture rise
across the coil in the hsatsr furnace.
In case this tempersture chart is not
indicating correctly, check for plugged
lines or instrument problems. Check to
be sura the pump flow is being measured
correctly. If necessary, shut off the
pump while at a low tsmperaturs to be
sure the system is operating. Have the
electrician check the tempereture inetru-
ments if you do not gst a rise.

Adjust the still furnace naturel geae fesd
with FPRC-618.06 to give the maximum rate

of temperature riss without overheating.

A spread of & - between the coil inlet
and outlet is normal.The gas supply pressure
will normally be spproximately 4-1/2 psig.

Be sure tha Therminol heeting system is
off the vacuum line to the jets during
operation.

Check the Therminel cooling system on tha
No. 4 still condenser (Item 619) to be

sure the condanser does not plug up. If
plugging begins to occur, reise the tempers-
ture in ths Therminol cooling circulation
system, Use TICA=622.01 to eccomplish this.
The temperature indicsating slerm TIA-619.03
set at 100°C. will indicate plugging of the
condanser.

If the system is too hot, the fan on the
Therminol cooling system cooler (Item 624)
can be started.

uons 093056



Process Function Outlime

Aroclor Department

(10)

1)

12)

13

ARO SOM

III -~ 2,030
Page 10

Rev, O

Date: 3/28/65

Vecuum problems on the stills are usually
due to flashing of product over plugged
vacuum lines, leaks in tha still system,
leaks at pump packing, or Therminol flow
problems on tha condenser, weter adjust-
ment on the inter-condenser, on the jet,
changes in the steam pressure to the jets,
or problems in the nozzles for the jet.
Plashing cen be stopped by lowering the
tempersture of the Therminol cooling
eystem for the No. 4 still condenser.
Vecuum trouble must be traced systematical-
ly from tha jet to the receiver and then
to the still. To accomplish this, manometer
pressure indicators have been placed in tha
system as follows:

(a) On top of the trap in front of the
jet (Item 625);

(b) On the still receiver (Item 620);
(¢) On the still (Item 615).

During normal operation, the manual valves
to the coil on the recaiver (Item 620) ere
open. Tha still receiver tempereture
indicating controller TIC-620.02 is set at
150°C. with the controller in "euto".

A level indication gauge has besn instelled
in the still receiver (Item 620) to allow
indication of the level of material deing
distilled over, The level instrument is
LI=-620,04. This level indication can be
used to determine when the distillation is
near completion. This will aid tha etill
operator along with his normal observetion
of coil temperature spread across the fur-
nace.

Batch data sheets are filled out during each
distillation, Information includes the still
lot number, materials being distilled, start
time, finish time, the temperature spread on
the still coils, the vacuum, the end time for
the distillation, etc. See distillatiom
table details which follow on Page l1.
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3.

DISTILLATION OPERATING CONDITIONS - SOLID AROCLORS

1268 4465 5442 5460
[Approximate Temperatures
at which Various Aroclors
Starc Distilling @ 3-5 mm
Vac. At Receiver:
' Column 225°C. | 220°C. | 213°C. | 260°C.
Coil Inlet 240°¢C, | 235°C. | 240°c. | 280°C,
Coil Outlet 245°C, | 240°C. | 245°C. | 285°C.
prnlnt‘ Pinishing
Temperature When Bottoms
Are Not to be Drawn:
Coluy 310°C.
cotmnlot 330°%C.
Coil'Outlet 375°C.
proximate Finishing
Temperature After Which
Bottoms Are to be Drawm:
Column 283°C, ] 350°c. ] 315°C. | 355°C.
Coil Inlet 29s5°c, | 360°C. {340°C. | 375°C.
Coil 'Outlet 330°C. J400°c. ]380°C. | 400°C.
150~
Pintshing Hold Point 170%c.
60~ 46- 98-
taishing Softening Point | e6°c. | s52°c. | 10s.5°C.

MONS

093058



Procese Function Outline ARO SOM

Aroclor Department

IIT - 2,030
Page 12

Rev, 1

Date: 4/15/65

(14) As the distillation neers completion,
temparature in the still pot will rige.
Plow through the coil will remain
steady. When the flow drops below

, an alarm will sound. The main gae

burner to the furnace will shut off if flow
drops below 100 GPM, An additional
aid is the level indicstor in the etill
receiver (Item 620).

(15) At the end of the distillation, the batch
is checked for color and softening point
or hold point, depending on the material
. baing produced., Before transfer, check
that space ig available in the fleker hold
tank and that the hot Therminol system ia
on the transfer lines from the still receiver
to tha flaker hold tank.

" (16) At the end of the distillation, shut off

tha furnace if it has not already been shut
down automstically.

(17) Close the main velve in the vacuum line on
top of the receiver (Item 620). This is to
isolate the jet from the etill gystem and
sliminate plugging of the jet.

(18) Vent the furnace coil and allow it to suck
dry slowly to prevent carryover to the atill
condenser. .

(19) Shut off the fen on the Tharminol cooling
. system cooler (Item 624). This can ba done
at the control pansl.

3. Operation of the Still During Distillation

Regulate the gas pressure at the burners by use
of FRC-618,06 to give the maxioum distillation
rate with consistent good color of the product.

Tha lower the vacuum, the faster the distille-
tion rate, normally. (See table "Distillation
Opsrating Conditions - Solid Aroclors'.)
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Coil temperature spread:

(1) Coil inlet and outlet tempsrature must
be watched closely at the end of the
distillation. Still bottoms are very
viscous; therefore, if the circulating
pump is in poor conditiom, or tha distilla-
tion is carried too far, circulation may
stop and the coil will become plugged or
be burned. Heat from tha furnace sctually
burne the Aroclor to carbon when ovar-
heatad., If the coil outlet tamparature
jumps suddenly and tha inlat tampersturs
stays the same or falls, circulation te
nearly stopped. In this case, shut off
the furnace gae supply FRC-618.06 quickly
and suck the coil, Normally, ths low
flow rata FRA-618,01 will alarm with a
flow below 125 GPM, If the coil cannot
be sucked, it is plugged and will have to
be replaced.

t Still Receiver

d.

Transfer materfial from the still receiver
(Item 620) to the flaker hold tank or drum out,
dependent on material being produced.

Observe level of materisl in the still receiver
by use of LI~620,04.

Check to be sure Therminol heating system is on
tha jecketa of the transfer lines.

Set valves in tha line to drum out material or
transfer to the flaker hold tank.

If material is to be trensferred to the flaker
hold tank, start transfer pump (Item 621) under
the receiver. Allow material to pump until the
receiver is empty.

Close the valves and stop the tranefer pump whan
the receiver i{s empty. This can be observed by
checking level gauge LI-620.04.
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B. Start-Up Following Tamporery Shutdown

This start-up phase would normally be & situation wherse
a previous distilletion is complete end the still has
bean shut down for charging with & new batch.

1. Prepare No. 2 Blow Tank for Transfer Charge

a. Check to be sure that the Therminol heating
system ig on the transfer lines from the blow
tank to the still pot.

b. Check the temperature of the material in the
blow tank, It should be 150°C. minimm,

¢. Check with tha chlorinator operetor to be sure
thet the crude Aroclor has been eir-blown one
hour.

d. The No. 4 still vecuum system should be operas-
ting with the valve just sbove tha No. 4 still
receiver closed, Waeter should be on the inter-
condenger end steam on the jat steges. Vacuum
on the trep (Item 625) in ths vacuum pipe line
should be indiceting 4-5 sm Hg.

2., Set the vacuum control PRC-615.04 in "euto" with the

sat point at 10 mm Hg,

3. Tha No. & still receiver tempereturs still controller
TIC-620.02 should be in "euto" with the set point
ot 150°,

4, The Therminol cooling system should be circulating
through the No. & still condenaer and back to the
surge tank, The temperature controller TICA-622.01
should be in "euto" with the sat point at 120°
The fen for the Therminol cooler (Item 624) ghould
be running, {f necessery, to cool Thermincl, The
No. & still tempereture control TIC-615.03 will be
in "auto" with the sat point et 150°C.
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The naturel gas flow controller FRC-618,06 will be
{n "auto" with the set point at 0.

The No. 4 still furnace (Item 618) will bs on e»
indicated by the Honeywell Protectoglo unit im the
f1eld panel. The "white" light on the Protectoglo
upit will be on.

Set valves in ths transfer line from the No. 2 blow
tank to the No. 4 etill,

Open the vent valve on the No. 4 still. Clese tha
valye st the bottom of the still,

Start ths No. 2 blow tenk trensfer pump and sharge
the No. & still., Observe level indicatien gauge in
the No. 2 blow tank to measure the atill charge.

gtaxt wp the solid etill circulatiag pump.

The
. Aroelor eirculsting flow mater VRA-618.01 will now

vecord & flow in excess of 136 GPM,

The etill circulating pump will bs started es soom
as 131 of the matsrial from the No. 2 blow tenk has
been cherged to the still.

$top the No. 2 blow tank transfer pump es soom as
the blew tank {e empty. Closs the valves st the
bottom eof the blow tank end at the discharge of the
transfer pwmp.

-Add 200 ]bg, of lime to the still charge.

Close the vent valve on tha No, 4 still, Open the
vacuum valve on the No. & still receiver and atart
the vaguum on the system.

Gradually reise ths set point of tha natural gas
flow controllar FRC-618,06 te the desired set point.
Watch the temperature rise across the furnace geil
inlet and outlet as the tempereture is raised.
Wormally, s ,th_'_ﬁ spread will be obtained esrose
the furnacs coil,
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16. During normal operation of the still system, the
following items will be observed.

a. Tempesrature spread across tha still furnace.

b. Flow of the Aroclor through the furnace coil.
See FRA-618.01,

c. Level indicetion in the No. 4 still receiver
See LI1-620,04.

d. Natural gas flow control to the No. & still
furnace. SEE FRC-618.06.

e, Temperature in the Therminol circulating
systen, See TICA-622,01.

£f. Temperature control in the No. 4 still, See
TIC-615.03.

8. Temperature control in the No. 4 still receiver.
Sea TIC-620.02.

17. At the end of the distillation the batch is checked
for color, softening point or hold point, depending
on the material being produced. As the distillation
continues, the temperaturs in the still pot will
rise; flow through the cofl will remain steady.
When the flow drops to 125 GPM, an slarm will sound.
Shut-off of the main gas to the still furnace will occur
if flow drops below 100 GPM, An additional aid to
finishing the batch is the level indication in the No, &
still receiver LI~-620,04,

18, Shut off the natural gas if it has not alarmed. Clear
the coil by doing the following:

a, Close the vacuum velve on top of the No. & etill
receiver in the line to the jet.

b. Vent tha still hester coil and suck the coil dry.

c. Shut off the fan at the Aroclor cooler (Item 624).
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Sat lines to either drum material or transfer to
the flaker hold tank, dependent on the material
being produced. In case the material {s to be
transferred to the flaker hold tank, be sure the
Therminol heating system is on the pump suction
and discharga lines. Set the valves in the
transfer line and start transfer pump to the flaker
hold tank. When the No. 4 still receiver is empty,
stop the circulating pump and close the valves in
the transfer linas.

3.2 Routine Oparations

When the No. 4 still system is operating normally, the
following conditions will exist in the process.

A,

J.

No. 4 still pressure control PRC-615.04 set at 10 wm Hg.

No. 4 still circulating pump flow recorded on FRA-618,01
with flow above 1235 GPM,

No. 4 still temperature control TRC-615.03 set at 150°C,

Natural gas feed to the still furnace controller
FRC-618.06 set to give desired coil outlet temperaturs
(about 500 efh).

Furnace high temperature alarm instrument set at 400°C,

Therminol cooling system circulating temperature control-
ler TICA-622.01 set at 120°C.

No., 4 still receiver temperature control TIC-620,02
set at 150°C.

No. 4 still lsvel indication gauge LI~620,04 will indicate
level in the receiver.

Main natural gas pressure 40 psig.

Natural gas reduced pressure 2~1/2 to 4 psig.
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3.4 Safety Peatures

A. The Honeywell Protactoglo unit has the following
safety features for the No. 4 still furnece (Item 618):

3.5

1.

2.

Ignition period 10 second delay between actuation
periods for the warp switch to cool,

Heater coil high temperature ocutlet shutdown sat

at 400°C,

Natural ges high reduced pressurs shutdown set st
'] :

Circulating pump low flow rate ghutdown elarm sat

at 125 GPM.

Pilot flame must be burning to start up the unit.
This is indicated by 1-1/2 to 2 microamperes on
tha field control panel.

B. Therminol cooling system temperature control alarm eet
for low alarm at 100°C. and high alarm at 175°C,

C. Check surge tank (Item 622) to be surs Therminol level

' is at least 6'"-12" above the coil level.

Shutdown

A, Temporary Shutdown

Main gas burner on the furnace off with tha pilot light

The No. 4 still circulating pump running and the

vacuum system on.

1.

2.

Adjust FRC-618,06. Set point to 0. Instrument in
"auto",

Close the manual velve in the natural gas feed
supply line to the main burner.
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3. The vacuum may be cut off by closing the manual
valve above the No. 4 still receiver. The still
would then be vented and shut down systematically,
1f neceesary.

Complets Shutdown

Main gas burner and pilot light shut off in the furnace.
Still circulating pump off, The vacuum shut down and
the Therminol cooling system shut off,

1. Push ignition stop button on side of the field
control panel for the furnace control syetem.

2, After the furnace has cooled slightly, push the stop
button for the No. 4 still circulating pump (Item 616).

3. Close manual valve above the No. 4 still receiver
"in the vacuum line,

4. Shut off steam to the vacuum jet by closing main
valve in the steam supply line.

5. Close valve in the water line to the inter-condenser
on the No. 4 still jet.

6, Shut off Aroclor to the coils on the still tenk and
the receiver by adjusting the temperature controller
set points to O for each tank.

7. Stop the Therminol cooling system circulating pump
(Item 623).

8. Check the surge tank level to be aura the tank does
not overflow after this pump is shut off.

9. Adjust TICA-622.01 controller set point to Q. This
will stop the Therminol heating system flow to the
coils on the surge tank (Item 622).

10, Stop the fan on the Therminol cooling system cooler
(Item 624).
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3.6 Control Loops, Interlocks, snd Alsrms
A, Control Loops

There are 9 major control loops in this system.

Vacuum Control for the No, 4 Still - PRC-615.04

The function of this loop {s to maintain a
constant vacuum on the No. 4 still tenk. This
is accomplished by measuremsnt of tha vacuum on
the atill end throttling & control valve at the'
suction of ths No. 4 still jet. Normal setting
of this instrument is 10 mm Hg.

No, & 8till Circulating Pump Flow Recorder -
FRA-618,01

The function of this loop is to measure and record
the flow through the furnace heater coil on the
No. 4 still. This {s accomplishad by measurement
with a segmental orifice which indicates the flow
to a panel recorder with alarm. This is a spacisl
flanged jacketed orifice assembly using a Taylor
volumetric d/p cell to measure flow. Normal flow
will be above 150 GPM. A low flow alarm shutdown
for the furnace (Item 618) main gas system will be
SctustedetfiShoafioy SeO08 200 Hppls GEY- Shutdowm

tyre ) - [1)

The function of this loop is to maintain a minimum
temperatura in the No, 4 still, dependent on the
material being produced (See Page 8 of this P.F.0.).
This is accomplighed by messurement of the temperas-
ture and throttling a control valve on the discharge
of the Therminol heating system from the coils in
the No. 4 still (Item 615).
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4, Furnace Natural Gas Flow Control - FRC-618,06

The function of this loop is to control the gas
input to the No. 4 still furnace. This {e ac-
complished by measurement of the natural gas
through sn orifice flow meter and throttling the
control valve in the reduced gas line.

5., Mo 14 ce Controls - 618A

The function of this control system is to control
the natural gas feed pressure to the still furnace
and assure a pilot light is slwaye burning when
natural gas is being fed to tha furnace. This is
accomplished with a Minneapolis-Honeywell Protscto-
glo pilot light control mechanism. There are gix
safety features in the furnace controls to shut the
system down:

‘a. Bigh furnace coil outlet tempersture will shut
down the furnace above 400°C,

b. Low reduced natural gas pressure 2-1/2 pgig.
c¢. High reduced natursl gas pressure 10 psig.

d. TFailure of circuit No. 6 at the rear of the
still panelboard, or electrical failure.

e. Failure of any coniaonont in ths Honeywell .ptlot
flane mechsnism,

£, Failure of the pilot system is indicated by the
"red" light on the Protectoglo unit lighting up.

6, 8! 0l Coolt tem Temperaturse Contyrol «
PICA-622,01

The function of this loop is to measure the tempera-
ture in the Therminol cooling system surge tenk and
control this temperature to 120°C. This is

plished by ing the temperature in the surge
tank and throttling a control valve in ths discharge
of the coil in the surge tank. The louvers in the
Therminol cooling system heat exchanger (Item 624) are’
also throttlad to allow more or less air to pass scross
the coils., A low temperature alarm scunds at 100°C.
and a high tempersture alarm at 175°C.

093068
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No. 4 Still Réceiver Temoerature Control =
T1C-620.02

The function of this loop is to control the tempera=
ture in the No. 4 still receiver to 150°C, This is
accomplishad by messuring the tempersture in the
receiver and throttling a control velve in the
Therminol hesting system discharge line on ths coil
from the No, 4 still receiver.

No. 4 Still Receiver Level Indication =~ L1-620,04

The function of this loop is to indicate tha laevel
of distilled product in the No, & still racaiver.
This is accomplished by a float level instrument
which indicetes the Aroclor level on & 0-8 ft. dial
gauge.

No. & Still Condensate Tempersture - TIA-619.03

The function of this loop is to indicate the tsmpera-
ture of the condansate from ths No., 4 still condenssr
and sound en alerm if this temperaturs should become
too low, Normally, s temperaturs of 20-30°C, below
the product tempersture indicates the condenser fs
plugging up, will sound en alerm,

Interlocks in this system are as follows:

1.

Staxt-Up of No. 4 Still Purnace (Item 618)

8. Actuation of the pilot ignition lever on tha
Honeywell Protectoglo unit has a 10 gecond
delay before s sacond try can be made.

b. The ignition "etert” button at the Protactoglo
unit hes & 3 minute purge delsy after the "start"
button has been pushed. This is to allow eir
purging of the furnace before it lights up.
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2, Automatic No, 4 Still Furnace Shutdown With

Alayms (Pilot and Main Gag Burner Off)

a. Nigh furnace coil outlet temperature above

4o0%¢,
b. Low reduced natural gas pressure 2-1/2 pgis.
c. High reduced natural gas pressure 10 pgig.
d. Low coil flow below 100 GPM,

e. Failure of circuit No. 6 at the rear of the
still panel.

£, Failure of the switch at the side of the field
control panel, or blowing the 115 volt fuss
in the panel.

C. Alarms

1, All shutdown items under "Interlocks" (B-2 above)
have alarms,

2, No. &4 etill circulating pump low flow slarm below
125 GPM. .

3. Therminol cooling system TICA-622,.01 has a low
temperature alarm at 100°C, and ¢ high temperature
alarm at 175°C.

4. Condensate tempersture slerm on low temparatura for

the distilled product coming out of the No. 4 still
condenser (Item 619). This controller TIA-619.03

is set to alarm at approximately 20-30°C. below the
condanser product outlet temperature.

COMMENTS ON THR PROCESS

A,

It ia vary important to be surs the coil in tha Tharminol
cooling aystam surge tank (Item 622) is covered when tha
system ia in operation. This assured the circulating
pump has & positive suction snd prevents surging in the
heater coil. This will allow more uniform control of the
tamperatura in tha Thsrminol cooling system.

MONS 093070



Process Function Outline ARO SOM
Aroclor Depsrtment III - 2,030

B.

c.

Page 24
Rev. 0
Date: 3/28/65

Care must be taken not to f£ill the surge tank (Item 622)
too full during normal operation. This can causs the
tenk to run over when the circulating pump is stopped.

A normal level will bs about 6" to 12" sbove the tank
coils. The level in the tank will vary, dependent on ths
operating tewperature of tha system. Normally, this
will be 120°C,

Ba surs that chromel~slumel thermocouple extension lead
wire is used to connect up the furnace natursl gas high
temparature coil outlet alarm. Type K wire ie in the
same conduit as Type J wire. If Type ] wire is used by
mistake, the indicetor will read too high and cause
furnace shutdowns.

After the first two or three still batchss have been run
so the natural gas heat input rate is known, adjust the
linkage on ths reduced gas e control valve so ¢

3-13 psig instrument .nnllrvill fully stroke ths valve.

Make the adjustment so that only 10-15% above ths maxi-

mum needed ges pressurs can ba obtained. This will

reduce charring of the coils in the still furnace (Item 618).
In setting this instrument, s manometer ies furnished with
ths furnace controls for adjueting the control velve.

The manometer readings acroes the orifice will ba:

0.595" at 400,000 Btu/hour Input
0.74 " at 500,000 Btu/hour Input
0.89 " at 600,000 Btu/hour Input
1,04 " at 700,000 Btu/hour Input

1,19 " at 800,000 Btu/hour Input

The flow megeurament recording inetrument for the still
heater syatem FRA-618.01 ie an extremely important
portion of the controls for the new No. &4 still system.
A segmental orifice is used for obtaining differentisl
prassure readinge to indicete flow. This orifice system
is in a spscially designed Therminol jacketed pipa
section. A specially designed d/p call recorde the
praseurs readinge end indicates flow. The orifice te
deeigned to allow sucking the coil completely empty when
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s distillation is complete. Ths hole in the orifice
plats {s flush with the bottom of the pipe lins. This
£low recorder should indicate low flow rates et the
end of s distilletion which will aid the operstor in
completing & normal distillstion.

F. A restricting orifice has been installed in the furnace
circulsting line on the No. 4 still as the pipe line re-
enters the still tank., This orifice is designed to mein-
tain s pressureof 6 psig through the etill furnace coil.
This increased pressure at the coil outlet will suppress
sny boiling or vaporisstion within the coil. Actual
veporization end distillation should tske place in tha
still tank (Item 615).

G. During distillation of solid Aroclors, vecuum problems
occur in the pipe line to the jet system and plugging of
the jet noszles occur due to flashing and normal vapor
pressure carryover. The vecuum line from the No. 4
still raceiver (Item 620) has Therminol hest on the
jacket of tha pipe line up to the suction line on the jet
(Item 626). The trap tenk (Item 625) in ths vecuum line
has Therminol heat on tha coils in tha tenk. _It is very

h

1f these lines are kept hot during

normal operstion, it will cause carryover ianto the jet
nossles and cause more rapid plugging then in the past.
When using the Therminol heating system to clean out the
lines or drain the trap tank, the jat should be isolated
from the No, 4 still eystem. This can be done by either
shutting the steam off to the jets or closing the block
valve in the pipe line st the suction of tha jet.

H. 1In the existing No., 1 Aroclor still system, leaks occur
in the still condenser where the tubes are walded to the
tube sheet at tha ends of the condenger. Ths new con-
denser for the No. 4 etill hae a specially designed
flexible expansion joint in tha shell of ths condenser.
It ie felt that this expansion joint will eliminate our
present leskage problems in the new No. & etill system,
It is extremely important that we watch for potentisl
leaks since the matarial leaking into the distilled product
will be Therminol FR-2 (Aroclor 1248).
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PROCESS PUNCTION OUTLINE
. AROCLOR DEPARTMENT

1. E T BA’ OUS_LI! RI LOW
1.1 Scope

This covars the charging, start-up, shutdown, normal operation,
and emergency situations involving tha charge (malt) tank,

the batch and continuous liquid chlorinatoxs, and the blow
tanks for production of liquid Aroclors.

1,2 Description of Process

Crude liquid Aroclore are produced by batch or continuous
chlorination when & measured quantity of Biphenyl is chlorina-
ted in & vertical reaction vessel with Ferric Chloride as &
catalyst. Chlorine gas is added at the bottom of the vessel,
The reaction is cooled by circulating tha reaction mass

* through an external air-cooled heat exchanger.

By-product HCl gas vented at the top of the chlorinator s
recovered in the Muriatic Acid Department. Crude liquid
Aroclors produced im the batch chlorination sre transferred
to the blow tank opsration when the chlorination is complete.
A continuous blow tenk is installed in the continuous
chlorination system so serated material is transferred
directly to still feed tanks (or roof tanks).

Chlorine gas can be fed to the chlorinators from the Chlorins
Plant or from tank cars.

11, PAOCESS DIAGRAM

Attached.
I1I. DESCRIPTION OF PROCESS
3.1 Start-Up
A, Charges ai erating Temperatures for Vari
: Liquid Aroclors - Batch Chlorinators

Depending on the product to be produced, different
quantities of raw materials are needed. See Table I
on Page 2.
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BATCH LIQUID CHLORINATOR OPERATING CONDITIONS
. AROCLOR
1121 1142 1148 | 1154 1160 [1162
Chlorinator Charge
Biphenyl (lbe.) 3,000 |3,000 {3,000 {3,000 |3,000 | 3,000
Approximats Pounds
100% Chlorine Required
to Produce Batch 1,600 }3,330 |5,560 {7,040 19,030 {9,480
Totalizer Chlorine
Wsuclng (80% Cla,
Aesuming 10% Air)
Lbs. Clp 1,420 |3,000 |4,940 16,250 {8,020 {8,420
Chlorinator Temp.
Beginning - °C. 130 130 130 130 130 130
Bnding - *C. 140 150 155 155 160 160
Final Specific Gravity |1.150 |1.344 (1,410 1,500 |1.558 {1,582
Range 1.160 [1.357 |1.420 |1.510 |1.572 }1.586
@ | 6s°c.] es°c.]| 65°c.| 65°c.] 90°c.| g0°C]
{Waight of Crude Batch
he. 3,750 | 5,080 |5,550 |6,350 }7,160 § 7,545
Gallons 390 450 470 505 550 57(1

MONS

093¢0 74



C.

Pilld

ARO SOM

III - 2.040
Page 3

Rev. 0

Date: 4/20/65

Charge (Melt) Tank for Batch Chlorinator

1. Refar to Ssction 3.1~A for the actual quantitise
of raw materials needed for the particular Aroclor
to be produced (Table I, Page 2).

2. Set the valves to receive the charge from the
Biphenyl Department. Notify the operator you
are ready for a charge. Biphenyl is obtained
from the No. 1 or No. 2 Biphenyl catch tanks or
the Biphenyl storage tanks. A normal 3,000 pound
Biphenyl charge is 35 innege in the charge tank
for Biphenyl.

3. Be surs steanm ie on transfer lines end the coil for
the Biphenyl charge tank.

One and one-half (1-1/2) pounds of Perric Chloride

are slurried in Aroclor and dumped into the charge
tank with each chlorinator charge. When the cor~
rect charge of Biphenyl is in the charge tank,
cloae the manual valve in the line to the tank.
Notify the operator who started the charge that it
1s complete.

4, Start the agitator in the charge tank and let it
run for one hour minimum prior to charging the
chlorinator. This is after the Perric Chloride has
been added.

5. Material in the charge tank should be a minimum 100°C,
when charging the chlorinator.

6. Tha material is now ready for the next chlorinator
charge when needed,

e_th

atch Chlorinator and Start~

1. Manual Operation

b.

Ce

Close manual chlorine valve et tha distributor
on the chlorinator to be charged.

Close vant on tha chlorinator to tha atmosphers.

Open ACl vent valve to muriatic acid aree.
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Sst temperature recorder controller i{n "auto"
with the sat point at 150°C. Low temperature
alarm 120°C, - high temperature alarm 190°C,

Place selector switch for chlorinator fen in
"auto''.

Place chlorine flow control instrument in
"guto" and set. The chlorine set point will

be 400 lbs, /hour,

Set the valves to transfer charge from charge
tank to the chlorinator.

Be surs to stop the agitator before starting
the transfer pump.

Start chlorinator charge pump. Stop pump
whan the charge tank is empty and cloaa the
valves at the charge tank.

Sat the chlorinator valves to circulate the
chlorinator through the sxternal heat ex-
changer and back to the chlorinator.

Start the circulating pump.

Open manual chlorine valve at the distributor
on the chlorinator. Chlorine header pressure
control PIC-500.07 will control the pressure to
20-25 peig. A low pressure alarm is sst at

15 psig - high pressure alarm at 35 peig,

After one hour, increase the chiorine rste to

600 1lbs, /hour chlorine feed.

After two hours, increase the chlorine feed

rate to 800 1bg, /hour,

Check the following items lft.l‘.!h. start of
the chlorination. .

(1) Temperature at tha temperature controller.

(2) The chlorine flow at the flow controller.
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(3) Circulating pump discharge pressura,

(4) Temperature of the chlorinator batch
on the Multipoint Recorder.

n. Samples are taken at the discharge line of
the circulating pump at the second level,

The specific gravity is run on the batch
chlorination. At the start of the chlorinae-
tion, & sample is taken after two hours of
operation on odd numbered hours (7, 9, 11, ete.).
Samples will be taken every two hours through
the chlorination.

o, When the chlorination is near completion, it
may be necessary to run the specific gravity
more often to determine the exact end point.

p. When the chlorination has been completed (see
Table I), shut off the chlorine feed valve et
the distributor on the chlorinator,

qe Note .the chlorine pressure on the main header.

If it 1s above 30 psig, notify the Chlorine
Plant that you have removed the chlorinator
from operation. Tell them when you can start
it back up. If this chlorinator is to be off
for & long period of time, notify the Chlorine
Plant prior to shutting off tha chlorinator.
Pressure controller alarm PIC-500.07 will
indicate & high pressure in case it should

occur at 33 psig,

r. The chlorinator is now ready to ba pumped out
when the operator is ready.

Programmed Chlorinator Operation

&, Close the manual chlorine valve at tha
distributor on the chlorinator.

b. Close the vent valve on the chlorinator to the
atmosphere.

c. Open the KCl vent valve to the muriatic acid
area,
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Sat the temperature recorder controller in
"auto" with the sat point et 130°C,

Sat the'chlorine flow recorder controller in
"auto-cascade'. Heve the set point at
400 1bg, /hour

Adjust the green set point knod on the chlorine
totalizer per Table I on Pege 2 for measuring
chlorine flow, Set up the chlorine flow proe
gram per Appendix I, ettached.

Set the valves to transfer the charge from
the charge tank to the chlorinator. Start
the trensfer pump. Stop the pump when tha
charge tank is empty. Close the valves in the
charge line.

Set the valves to circulete the chlorimator
to the externel air-cooled heat exchanger and
back to the chlorinator,

Start the circulating pump.

Push the green reset button on the chlorinator
panel for the chlorinator to be started up.
This resets the chlorine totalizer end is the
initieting signel for the start of a new batch.
The Flaxipulse Timer will begin to time the
batch as indiceted by cascede flow, The batch
chlorine flow will be controlled according to
a preset program, At 80% of tha chlorins flow
as set by the chlorine totaliser, an alarm bell
will ring to indicate 80% of the chlorine feed
has been taken into the chlorinator,

Open the manual chlorine valve at the distribu-
tor on the chlorinator.

This should be done immediately after pushing
the reset button so the timer will control the
batch correctly. Steps j. and k. can be re-
versed if desired, dependent on where the opera-
tor is when starting the bdatch.
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The chlorine hesder pressure control PIC-3500.07
will control the pressure to 20-25 psig. It
will indicate & low preasure alarm at }5 ppig
and a high pressure alarm st 35 psig,

After two hours, take a sample of the crwde
Aroclor and check for specific gravity. Thie
sample 1is & check to be sure a ahort charge
was not transferred into the chlorinstor. The
next sample after that will be taken when the

80% slarm bell ringe.
Check the following items during operation.

(1) Temperature at the temperature recorder
controller.

(2) Chlorine flow et the chlorine recorder
controller.

(3) Circulating pump dischargs pressure.

(4) Temperature of the chlorination batch on
the Multipoint recorder comtroller.

(5) Note program time and approximate time
until completion of batch.

The alarm bell will ring when BOX of the
chlorine has been fed to the chlorinator.
Immediately take a sample at the circulation
line to determine the point which tha chlorina-
tion level has reached.

Continue the chlorination until complete. It
may be necessary to run the apecific gravity
more often during the last one to two hours of
chlorination.

At completion of the chlorination (see Table I),

push the green reset pushbutton on the chlorina~

tor panel for the chlorinator. This reduces the
chlorine flow to 300 lbe./hour, and atops the

timer. Shut off the chlorins feed vslves to

the distributor at the chlorinator.
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q. Note the chlorine pressure on tha main
header as in "Manual Operation". Notify the
Chlorine Plant if the chlorinator is to be
off for any length of time, or if the preesure
is sbove 30 psig. The chlorine header pressure
controller alarm will indicate an abnormal low
or high pressure.

T, If the chlorination is complete, prepare to
pump to the blow tank es desired, depending
on the product being produced. See next
section of Operating Instructions.

D.  Transfer to Blow Tenk

1. Set transfer linas to pump to the blow tank,
dependent on the material being produced, Bs sura
steam heet is on the transfer line. The chlorina~
tor is vented to the HCl line during transfer.

2, Check ths level indication instrument on tha blow
tank to ba sura there is enough room to transfer
into tha tank.

3. Change the final valve in the trensfer line end
allow material to pump from the chlorimnator to the
blow tank. Observe transfer and note level in=-
crease on ths blow tank level indicstor. At the
completion of tha tranefer, close the valves in the
circuleting system and shut off tha circulating
pump on the chlorinator.

4, The chlorinator is now ready to charge back for
the next chlorination,

5. Record transfer information on the chlorinator data
sheet and in tha log book. Normal blow tank innages
after a single transfsr are as follows:

Blow Tenk Level
Aroclor Blow_Tank Innage Instrument

1121 14 Inches
1142,1148,

1154 16~17 Inches
1160,1162 18 Inches
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If the chlorinator which ie to be shut down had

1160 ox 1162 in it, it should bds washed out with

spproximately 100 gellons of 1142 prior to
complate shutdown,

tem

Fi11 Biphenyl Mix snd Feed Tank for the Continucup
Shloripsgoy System

1,

6.

Check the level in the mix tank. The tank low
level alarm should have sounded (set for 25% full).
Silence the alarm by pushing the acknowledge
button on the control panel.

Set the valves to receive the charge of Biphenyl.
Notify the Biphenyl still operator to pump &

charge to the mix tank. Fill tha tank to 73% full
level. Close the velve in the charge line when this
level is obtained.

Start the agitator i{n the mix tenk.
Add 3-1/2 pounds of Fexric Chloride to ths mix

tank. Allow the Biphenyl and Perric Chloride to
mix until the feed tank requires filling.

» The feed tank low level slarm sounds the annuncia-

tor system at 25% full in the faed tank. Ths aix
tank batch can be dropped tato the feed tenk any
time after the alarm sounde.

The low alarm in the fead tank sounds approximataly
20 minytes prior to the tank running empty.

Stop the agitator in the mix tank,

Open the velve under the mix tank and allow the
Biphenyl-Ferric Chloride mix to drop into the feed
tank. The level indicator in the feed tank should
indicats approximately 85% full.

Start the Biphenyl feed tank agitator.

Close the valve under the mix tank when the tank
1is empty.

Prepare another mix for the Biphenyl mix tank as
noted above., The low level slarm in the mix tank
should have sounded and been acknowledged.

81
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F. Continuous Chlorinator Operation

The continuous chlorinator operstion consists of four
cascade flow chlorinators in series where specific
levels of chlorination occur. Biphenyl is fad into
the first chlorinator where the material is chlorinated
and overflows to the second unit. This continues until
the finished product comes off the final unit, flows
to the catch tenk, and through the continuous.blow tank.
This chlorination system can be reduced to three

(3) chlorinators in series in case problems occur
with one unit. Normally, 1142 is tha only liquid Aroclor
produced on the continuous system; however, 1148, 1154, and
1160 can also be produced with the chlorinators set for
different levels of chlorination.

1. JFour Stage Continuous Chlorinator Opsratiom

a. Set the temperature controllers for chlorinae~
tor No. 5, 6, 7, and 8 at 150°C,

b, Set the chlorine flow controllers in "auto"

with the sat points at 600 1bs,/hour for
chlorinators No, 5, 6, 7, and 8.

c. Set the specific gravity recorder controller
for No. 8 chlorinator in "auto'" with the set
point at 1,350, The Accuray controller will
adjust the chlorine feed automatically to No. 8
chlorinator to maintain the indicated specific
gravity.

d., Sat the Biphenyl feed controller in 'auto" with
the set point for 2 GFM (instrument reading 4).

e, Charge each of tha four chlorinators (No. 5, 6,
7, and 8) with Biphenyl as for & regular batch
chlorination, Start the circulating pumps on
the chlorinators.

£. Follow normal procedure to chlorinate the
matexial to the following levels:
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Stage Chlorinator Specific Gravity

First 5 1,078 - 1,104
Second 6 1.170 - 1.196
Third 7 1.254 - 1,280
Fourth 8 1.336 ~ 1,362

Close the valve on the chlorine distridutor
on each chlorinator when the correct specific
gravity level has been reached. HNold this
chlorinator until all four are ready. It may
be necessary to put steam on the chlorinator
to keep the temperature at 120°C.

Check the Biphenyl feed tank to be sure aix
has bean charged and the agitator is running.

Set the valves on the Biphenyl feed line to
the No. 5 chlorinator and allow eirculation
back to the feed tank.

Start the Biphenyl feed pump.

Set the valves on the overflow lines at the
chlorinators as follows:

Crude from No. 5 chlorinator to overflow to
No. 6 chlorinator; No. 6 chlorinator to No. 7;
No. 7 overflows to No. 8; No. 8 overflows to
the crude Aroclor catch tank and than to the
continuous air blow tank,

When all four chlorinators have reached the
correct specific gravity level, start the
chlorine feed to each of the chlorinators

(600 1bs, /hour on each) and open tha valve to
start Biphenyl feed to the No. 5 chlorinator,
Open wanual valves at each chlorinator distribu-
tor. Chlorine feed is adjusted at the auto~
matic flow controllers in the control room to
maintain the required specific gravity level.

Normally, No. 5 chlorinator chlorine feed is
lower than the other three chlorinators. This
is to decrease Biphenyl carryover into the HCI
header line.
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Be sure and close the manual valve in the
Biphenyl feed line to No. 5 chlorinator.

Samples will be caught end specific gravity
run on chlorinators No. 5, 6, and 7 evary
other hour on even hours (8, 10, 12, ete.).
A sample will be run on No. 8 chlorinator
every four hours (8, 12, 4, 8, ate.).

Check the following items during operatiom.

(1) Temperature of tha individual chlorina-
tors on the automatic temperature
controllers.

(2) Chlorine flow on the chlorine flow
controllers.

(3) Discharge pressure of the circulating
pumps for each chlorinator.

(4) Temperature on the Multipoint temperaturs
recorder for the chlorinator batch tempers-
ture for each unit,

(5) Specific gravity of No. 8 chlorinator.

Tha continuous blow tank lavel controller
LICA-529.01 has a set point at 50%. The
controller is always in asutomatic.

The crude Aroclor catch tank level {ndicating
controller LICA-545.01 is set at 50%. Tha
controller is always in automatic.

When the level in the crude Aroclor cstch tank
reaches the 50% sst point, set the valves to
allow transfer from the crude Aroclor catch
tank to the continuous blow tank, Start the
crude Aroclor catch tank pump,

Sat the valves to allow transfer from the
continuous blow tank to the No. 4 blow tank.
When the level in the continuous blow tank has
reached SO%, start the transfer pump which
will allow pumping to the No. 4 blow tank or
the No. 1 roof tank.
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s, The levels in the two tenks will bs main-
tained sutomatically. Periodically the
No. 4 blow tank must bs trensferred to the
No. 1 roof tenk to feed the No. 3 etill,
When the continuous blow tenk system hae
bean proven to sstisfectorily eir blow the
crude Aroclor, velves can be eet to allow
pumping directly to the roof tenk.

2. Three Chlorinstor System

s. Routins repairs to the chlorinators requiree

’ removal of one of the four continucus
chlorinators from ths syetem. In this case,
the following procedure would be followed to
run three chlorinators continuously.

b, Switch valvas on the overflow lines from one
chlorinator to enother to sllow bypassing e
particuler chlorinator.

C. Shut off the Biphenyl feed to the first stage

chlorinator and chlorinate the material to
the following levels:

Stage Chlorinstor* Specific Grevity

First 5 1.108 - 1.124
Second 6 1,224 - 1,240
Thizxd 8 1,345 - 1,355

*Note: Indicates No. 7 chlorinator out of systeam;
however, any one of the four can ba by-
passad.

4. Stert the chlorine end Biphenyl feed egein in
the same manner as for the four stegs continuous
operetion.

e, Continue operstion of the system s ¢ three
stage unit, merely omitting the one stege which
has besn bypassed.

093°°5
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£. The chlorinator removed from service should
be chlorinated to e finighed Aroclor end
pumped out. The chlorinator will be ehut
down in.a routine fashion. See details in
"Shutdown" section.

Chlorine Vaporiszer

Liquid chlorine from tank care is vaporized in a shell
and tube heat hanger, using st for heat.
Vaporized chlorine at 25 psig enters the chlorine header
to the Aroclor chlorinators.

1. Open manual valve on the steam line to the vaporiser.

2, Set the vaporizer temperature control at §5-75°C.
to allow the steam control valve to open.

3, Check to be sure steam pressure to the vaporiser

is 12 psig or lower.

4, Set the chlorine header pressure control valve in
“auto" with the set point at 0. The chlorine
valve feeding liquid chlorine into the header will
be closed.

5. Hook up the take-off lines to the chlorine car,
Wear a gas mask while making this connection. Open
the valve on the car to take on chlorine when the
car is connected. This valve must be opened slowly
or the check valve ball will jump up in the valve
and make {t impossible to take chlorine out of the
car,

6. Open the valve in the liquid chlorine line to the
vaporizer located at the tank car.

7. Open the block valves on each side of the automatic
liquid chlorine take~on valve., Close the bypass
valve at the control valve,

8. Check the vaporizer level control to be sure it
closes the liquid chlorine control valve when the
vaporiger is approximately one-half full.
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Set the chlorine pressure control instrument
PIC~500.07 at 25 psig with controller in "euto",

6pan the chlorine vapor valve slowly to
eliminate surges in the chlorine header system.

Observe operation to be sure the chlorine heeder
pressure does not exceed 25 peig and the stasm
pressure to the veporizer remains below 12 psig,

High chlorine pressure can cause extreme problems

in the Chlorine Plant and result {n chlorine re-
leased to the stmosphere in that department. Imn
case a high pressure alarm (presently set et
35_paig) should occur, contact the Chlorine Plant
immediately and try to eliminate their pressure
problem if possible. The pressure indiceting
controller indicates & low pressure slarm et 15 peig.

Routine Operations

During normal operations of tha batch and continuous chlorina-
tors, the following conditions will exist in the process.

A. Batch Chlorinators

1.

Chlorine flow will be indicated on the flow
controller. If in '"cascade-suto" control, the
Taylor Flexipulse Timer will be controlling the
flow by programmed system.

Temperature will bs controlled by ths temperature
recorder controller with the system in "auto".
Normal temperature is 150°C.

The chlorinator circulating pump will be in opere-
tion. Discherge pressure on the pump will be 33 psig.
Normal flow of the pump will be 200 GPM.

Temperature of the chlorinator can also be observed
on the Multfpoint tempersture recorder.

The chlorine pressure on the main header can be
observed on PIC~500.07, the pressura indicator
controller from the chlorine vaporizer. Normal
pressure will be 20-25 psig.
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Continuous Chlorinators

1.

9.

10.

11.

Chlorine flow will be in "auto" control with the
‘flow indicated on the flow recorder controllsr
for the individual chlorinators, No. 5, 6, 7,
and 8.

Temperature will be controlled by the temperature
recorder controller for the individual chlorina-
tors. Normally, the controller will be in "auto"
with the set point at 130°C.

The chlorinator circulating pumps will be in
operation with the discharge pressure at 33 peig.
Normal flow of the pumps 1a 200 GPM.

The temperature of the individual chlorinators can
be observed on the Multipoint temperature recorder.

Biphenyl feed to the first stage of the continuous
chlorinators, (normally No. $ chlorinator), cam be
observed on the Biphenyl feed control instrument.
Normally, this instrument {s in "auto" with the set

point at 3.0 GPM.

The Accursy specific gravity instrument for the
No. 8 chlorinator will be indicating the specific
gravity for the material in the No. 8 chlorinator.
The controller will be sat in "auto" with the
control point at 1.350 specific gravity units.

The level in the Biphenyl mix and feed tanks will
be indicated by the level indicators on the control
panel. Normally, the mix tank will have a charge
in it indicating 75% full. The feed tank level
will vary from 25-85% full.

The level in the crude Aroclor catch tank will
normally be 30%.

The level in the continuous blow tank will normal-

ly be 50%.

Air pressure to the continuous air blow tank will

normally be 5.0 to 10 psig.

The HC1 header off-gas pressure will normally be
1.5 to 3.0 psig.
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Chlorine Vaporizer

1. Chlorine level in the vaporizer will be approximate-

ly 50%.

2. Steam to the chlorine vaporizer steam chest will be
10-12 peig.

3. Chlorine pressure from the tank car will normslly
be 60 peig.

4, The chlorine vaporizer temperature controller will
be set at 63°C. Normally, the liquid chlorine
will be well below this temperature which opens
the steam control valve.

5. The chlorine pressure indi{cating controller
PIC-500.07 will be met in "auto" with the control-

ler at 20-25 peig.
Blow Tank

1, One of the air blowers will be operating with the
discharge pressure at 5-7.5 psig.

2. Water at a pressure of 40 psig will be on the $&K
scrubber jet, drowning the HCl fumes from the blow
tank.

3.3 Safety Features

A,

A level indication instrument is on the chlorinator
control panel to f{ndicate when & new charge is needed
in the mix tank. A low level alarm is indicated at 23%.

A level indication instrument is located on the chlorina-
tor control panel for the feed tank. A low level alarm
will sound at 25% full to indicate a new charge is
needed for the feed tank. Approximately 30 minutes
operation time is available before the tank will be
empty.

A level indicating controller is located in the crude
Aroclor catch tank to control the level to 30%. A high
alarm will sound at 60% level. Thia allows approximste-
ly 1§ hours prior to ths tank being completely full.
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A high temperature alsrm is set at 190°C. on the
individual chlorinators to prevent excsssive carry-
over of trappings into the HCl offgas header.
Temperatures above this will cause excessive carry-
over of Biphenyl or crude Aroclor. A low temperature
alarm 1is aleo provided at 120°C. to prevent production
of unstable Aroclors.

Chlorine flow stops will be placed on the chlorine flow
control valves to the chlorinator eet at 300 lbs./hour
to prevent shutting off the chlorine feed in cases of
air failure to the control valve. The control valve
normally cloees on air failure. This {s for protection
of Chlorine Plant personnel.

A sight glass has bean placed in the HC1 offgas lina
of each chlorinator to allow observation of the flow
for possible entraimment. In case entrainment droplets
are noticed dbeing carried out of the HCl gas, the
chlorine flow should be decreased slightly to reduce
this entrainment. Excessive entrainment carryover will
cause plugging of the HC1l offgas line.

Normally, when the programmed flow control system is in
operation on & batch chlorinator, a sample of the
material being chlorinated will be taken sfter four
hours of operation. This sample is taken to assure a
short charge has not been made to the chlorinator. The
sample should be checked for specific gravity. If the
sample indicates a normal batch, the next sample should
be taken when the 80% bell rings as preset by the
chlorine flow totaliser. This sample is to assure s
batch is not over-chlorinated and sets up in the chlorina-
tor, preventing its transfer to the blow tank.

In case ths chlorine flow control valve cannot be made
to work, & rotameter is installed in each of the chlorine
fesd lines to the batch and continuous chlorinators.
This rotameter will provide a reference to let the opera-
tor know what the chlorine flow is in cases of failure
of the flow meter.

A chlorine pressure indicating controller has baen
installed to regulate the chlorine pressure to the main
header. Chlorine pressure is regulated by feeding
1iquid chlorine from a tank car and vaporising it into
tha hsadar. PIC-500.07 will be set for a normal chlorine
header pressure of 20-25 psig, with a high alarm point
at 35 psig and e lov alarm point at 15 psig.

MONS 093090



3.4

ARO SOM

11X - 2.040
Page 19

Rev. O

Date: 4/20/65

The chlorine vaporizar has several safety festures
and equipment items built into its design. They are:

-

Shutdown

Operations of the charge tank, the batch chlorinators, the
continuous chlorinator system, and the blow tanks can occur
vhich cause temporary or prolonged shutdowns. The following
detailed information concerns individual shutdowns of each
of the sbove items. If tha entire system is to be shut dowm,
the various items can be combined to achieve this objective.

Charge Tsnk

1.

A high level alarm shut-off in cass the level
should exceed 50% in the veporiser shell. This
shut-off stops liquid chlorine feed to the
vaporiser by closing a control valve.

Steam pressure to the chlorine vaporizer s regulas-
ted to 10-15 peig. A pressure relief valve is
i{nstalled {n the system to relieve any pressure

above 15 peig.

Steam supply pressure to the chlorine vaporiser
is regulated by the temperature of the liquid
chlorine feeding the vaporizer. Normally, the
temperature indicator set point is above 40°C.
Liquid chlorine from e tank car is normally of_q.

at 36 psig.

‘The chlorine header pressure is regulated to
20-23 psig by a pressure indicating controller
which regulates a control valve on the discharge
side of the chlorine vaporizer.

A rupture disc is installed on the chlorine
vaporiser to relieve the pressure st 275 psig and

a relief valve is installed on the discharge of the
rupture disc to relieve at 300 peig.

or. hu tdown

a. Close the manual valve in the Biphenyl feed
line to the charge tank.
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b. Close the valve at the bottom of the charge
. tank and at the diecharge of the chlorinator
charge pump.

c. Leave steam heat on the transfer lines to the
chargs tank.

d. Leave steam heat on the coil to the charge
tank.

e. The agitator and charge tank pump will normal-
1y be shut down unless in use.

2. Prolonged Shutdown

a. Normally, tha tank will have been emptied
prior to a prolonged shutdown.

b. Close the manual valve on the Biphenyl feed
1ine into tha charge tank.

¢, Drain the charge tank, if necsesary, for re-
pair work.

d. Close the valve at the bottom of the charge
tank and at tha discharge of the chlorinater
charge tank pump.

e. Bhut off the steam to the transfer lines to
and from the charge tank.

£, The agitator and charge tank pump will be
shut off,

8. Shut off tha steam supply to the discharge
line from the charge tank puwmp.

h. Leave the system in this condition until needed.
1. Note shutdown information on data sheet.

Batch Chlorinator

Operations can occur which will require a batch chlorina-
tor to be cut back or temporarily shut down. Some of
these items are failure of chlorine feed, & tank car
emptying, or a cutback of the Chlorine Plant. Normally,
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if a partial reduction of the chlorine faed occurs,
the batch liquid chlorinators will be shut off and
the continuoue chlorinator system and the No. 9
chlorinator will continue to be opersted.

1, Temporary Shutdown

a. Ths circulating pump will normally be left
in operation.

b. Close the chlorine velve at the dietributor
of aech chlorinator.

c. Check the chlorine header pressure and rota-
meter feed and chlorine feed to the other
chlorinators. The pressure should bs 20-25 psig.

d. Check to see thet liquid chlorine is being
fed to the vaporizer and that steam is on the
veporiser. Steam pressure should be 10-15 peig.
Discharge pressures on the veporiser should
be 1-2 peig greater then the pressure on the
chlorine heeder (normally 20-23 psig).

e¢. Notify the Chlorine Plant of ths problem end
see if they heve shut down or cut beck.

£. 1£f the shutdown is to bs longsr than two hours,
it may be necessary to put steam heet on the
coil of the chlorinator to keep the tempereturs
at 120°C. minimum. Normally, the circuleting
pump w{ll be in oparation.

g, Shutdowns ehould be minimized. If the cauee
of ths cut back cen eeeily be remedied, stert
the chlorinator beck immedietsly.

h. Notify your chief operetor or department super-
vision immediately in case of a problem.

i. Note shutdown information on dete shest.
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2. Prolonged Shutdown

C.

Normslly, when a chlorinator is to be laft
down for a period longer thsn s few hours,
the chlorination will be completed and the
batch pumped out prior to shutdown. 1If

mai P 1 are to work om the
chlorinator, it may be necessary to vent the
vessel and purge the chlorine linas and the
chloxinator tank with 002.

NOTE: 1In case of a complete shutdown for
maintenance work, the chlorine vslvee
on the main header to the chlorinstor
will be tagged, the transfer lines
into the vessel, and the steam velves
to the chlorinator coils. The pump
motor circuit breaker box switch will
be tagged out.

Closs chlorine valves at distributor on ths
chlorinator.

Empty chlorinator by pumping out, then shut
off the circulating pump snd drain tha
chlorinator.

Check chlorine header pressure as in item l-c
above.

Close the HCl vent valve on the chlorinator
to tha HC1 header.

Notify ths Chlorine Plant of the problem {f
this is to be a prolonged shutdown and it
causes an increase in the chlorine header
pressure.

Leave the chlorine flow controller {n "auto"
with the set point st 0.

Leave the temperature recorder controller in
Yauto" with the set point at 150°C.
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i. Notify your chief operator or department
supervision the vessel is shut down.
). Note shutdown information on ths date sheet.
c. Continuous Chlorinator System

1.

Temporsry Shutdown

b,

c.

d.

"”

h.

Tha circulating pumps will normally be left
in operation.

Closs the valves to the chlorine distributor
on chlorinators No. 5, 6, 7, and 8.

Adjust the chlorine feed control valves to
0 with the instrument still in "euto".

Close the automatic Biphenyl feed valve to
the No. 5 chlorinator using the sutomatic
controller; then shut the manusl velve in
this line to assure fsed stops to tha No. §
chlorinator. Sst valves to allow circulation
back into the feed tank.

Proceed to check out the system to detarmine
the reeason for the cut back if you have not
bean informed.

Check the chlorine header prsssure and chlorine
fead to the other chlorinators. The header
prassure should be 20-25 psig.

Notify the Chlorine Plent of the problem snd
sea if they have shut down or cut back.

1£ the shutdown is to be longer than two hours,
it may be necessary to put steam on the
circulating lines or the coil of the chlorina-
tor to maintain 120°C. minimum temparaturse.

Shutdowns ahould be minimized. If the cause
of the cut back cen easily be remedied, stert
the continuous chlorination seystem up
{famedistely.
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Notify your chief operator or department
supervision immediately in case of s problem.

Note shutdown information on data sheets.

Prolonged Shutdown

Normally, when the continucus chlorinator
system is to be shut down for a period longer
than s few yours, the system is handled in the
same manner as for a temporary shutdown except
that steam may be cut off of some of the
supply lines.

For a prolonged shutdown, this system would

not be emptied except when the shutdown be-

comes greater than 48 hours. In that cass,

the chlorinators might be finished batchwise
and then emptied.

Notify the Chlorine Plant if the shutdown
will be prolonged and will cause an increase
in the chlorine header pressurs.

Normally, the chlorine vaporizer must be shut
down when the continuous chlorinators are shut
off,

Shut off the automatic Biphenyl feed valve to
the No. 5 chlorinator using the automatic
controller.

8hut off the chlorine feed to chlorinators No.
5, 6, 7, and 8, using the chlorine flow
controllers i{n the control room.

Close the manual valves st the chlorine
distributors on chlorinators No. S, 6, 7, snd 8.

Close the manual block valve at the automatic

Biphenyl feed valve to assure no lsaksga occurxs.
Direct Biphenyl feed back into the feed tank.
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The Biphenyl feed tank pump can be shut
down i{f necessary.

Closa the discharge valve in the line from
the pump to No. 5 chlorinator. Stop the
pump. Close the suction valve to the pump
on the bottom of the Biphenyl fead tank.

Stop the agitator in the Biphenyl feed tank
1f necessary; otherwise, leave the agitator
operating.

Stop the agitator in the Biphenyl mix tank 1f
necessary; otherwise, leave this agitator
opersting.

When the crude Aroclor catch tank level is
at 50%, stop the transfer pump. Close the
valve in the discharge line to the continucus
air blow tank.

Stop the continuous air blow tank transfer
pump. Close the discharge valve in the line
from this pump to the blow tank or the roof
tank.

Shut off the air to the continuous air blow
tank if necessary. There are four valves in
the air header to the continuous air blow
tank. -

Check the chlorine header pressure as in
{tem l-c. above.

Closs the HCl vent valves on the chlorinators
to the HC1l header.

Steam must be placed on the coil or the
circulating lines of the chlorinators 1if the
material is not pumped out. A minimum
temperature of 120°C. must be maintained.
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Notify your chief operator or department
supervieion the continuous chlorinator eystem
is shut down.

Note the shutdown information on the data
sheet.

D. Chlorine Vaporiser
Temporary Shutdown

1.

2.

L.

Close block velve on eech side of liquid
chlorina control velve.

Allow steam to vaporize liquid chlorine in
the vaporiser.

Shut off block velve in steam line into the
vaporizexr or cloee the eteam control valve
by adjueting the set point on the veporiszer
temperature controller.

Close the automatic chlorine feed valva to the
chlorine header by adjusting the chlorine
pressure controller PIC-500.07 to 0. Leave
tha instrument in "auto”. Close the block
valve in the line to the chlorine header.

If there is a particular problem with the
vaporiszer, notify your chief operetor or
department supervision the vessel is shut down.

Note shutdown information on the date shest.

Prolonged Shutdown

In caee the chlorine veporiser is to bs shut
down for e period greater than three days,
the system should be completely empty of
chlorine.
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Disconnect the liquid chlorine car from the
chlorine feed line to the vaporiser.

(1) Put on gas mask for use in connecting
and disconnecting car.

(2) Close manual valve in 1" liquid chlorine
1line to vaporisar.

(3) Close angle valve on top of the chlorine
tank car.

(4) Break the union on the pipe connection
line. Slowly let the chlorine pressure
bleed off. When tha pressure is relsased,
remove the piping.

Connect a ct)2 cylinder to the chlorine feed
line to the vaporiser. Use pressure from the
C0, cylinder to push the liquid chlorine to
r.hz vaporizer. Normally, 80-90 psig is sll
that will be required.

When the liquid chlorine has been pushed
through the transfer line to the tenk car to
the vaporizer, close the block valve on each
side of the liquid chlorine control valve to
the vaporiser.

Allow steam to vaporize the liquid chlorine
in the vaporizer.

Shut off block valve in steam line to the
vaporizer.

Connect CO, to tha vaporizer at the pressure
gauge on the line to the vessel.

Purge tha chlorine vaporizer with CO,. Do
not exceed 40 peig.
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h. Close the automatic chlorine fead valve to
tha chlorine header. Adjust the chlorine

. preasure controller PIC-500.07 to 0 with

ths controller in "auto". Close the block

valve in the line to the haader.

{. Notify your chief operstor or depsrtment

supervision the chlorine vaporiser has been

shut down.

j. Note shutdown information on the dsta sheet.

B. Blow Tanks and HC1l Drowning Facilities

1.

2.

Temporary Shutdown

This temporary shutdown applies to s singls blow

tank. It can apply to sll blow tanks.

a. Close the valve st the bottom of the blow

tank.

b. Close the discharge valve on the blow tank

transfer pump.
¢. Shut off the transfer pump.
d. Leave the sir blower running.
e, Water will remain on the 8&K jet.

£. The system cen be left in this condition

until needed. Actually, the blow tanks are

still being air blowm.

Prolonged Shutdown
This procedure applies to a singls blow tank;

howsver, it can apply to all blow tanks by merely

extending the work to ths other vessels.
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be shut down

for eny length of time, the materisl in the
tank vi..u be emptied.

Shut off the blow tank pump.

Drain the blow tank. Closs the valve at the
bottom of the blow tenk and at the discharge
of the transfer pump.

Close ths steam supply valva to the coil on
the blow tank.

Shut off the eteam on the transfer lines to
the blow tank and from the blow tank.

Shut off the air blower or blowers.
Shut off water to the S&X jet.

When air is shut off the air blowers if the
continuous chlorinator system is to continue
to be operated, tha cruds Aroclor being pro-
duced muet be re-diracted from the roof tank
to sn {ndividual blow tenk (No. 1, 3, or 4).

Leave the system {n this condition until
needed.

Notify your chisf opsrator or department
supervision the system is shut down.

Note shutdown information on ths department
data sheets.

r. Contimuous Chlorinator Air Blow Tenk
Tewporary Shutdown

1.

In case the continuous air blow tenk is to ba
shut down for a lack of air on s temporary
baeis, crude Aroclor from the Aroclor catch
tank must be directed from the roof tenk to
an individual blow tenk.
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Close air valvee to distributor header om the
continuous air blow tank. Crude Aroclor can
still be allowed to flow through the tank and
it will not be used as an air blow tank.

Notify your chief operator or department
supervision this tank is temporarily shut
down.

Determine the nature of the problem. If
possible, start the system back up.

Note the downtime for this vessel on the
department data sheat.

Prolouged Shutdown

In case the continuous air blow tank is to be
shut down for a long period of time, this
vessal may be bypassed by directing flow
from the catch tank to blow tank No. 1, 3,

or 4.

Close tha air velves to the distributor on
the continuous air blow tank.

Start the circulating pump on the continuous
air blow tank.

Close the discharge valve from the continuous
air blow tank pump to the roof tank.

Close the valve in tha line from the crude
Aroclor catch tank to the continuous air blow
tank.

Notify department supervision the vessel has
been shut down.

1f necessary, the tank can be drained through
a bottom outlet. Normally, the tank cannot
be pumped empty due to the baffles in the tank.

The system can be left in this condition
until needed.

Note shutdown information on department data
sheat,
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Emexgency Shutdown

Normally, an emsrgency shutdown does not occur concern-
ing the charge tank or the blow tanks; however,
emergencies can occur which make it necessary to shut
down the batch chlorinators and the continuous chlorina-
tors as fast as possible. The following methods can
normally be used:

1. From the Field

8, Close the manusl chlorine valves to the
distributors on the individual chlorinators.

b. Close the manual valve in the Biphenyl feed
line to the continuous chlorinator system.

c. Shut off the chlorine vaporizer. Stop liquid
chlorine feed.

d. Stop the circulating pumps if necessary.
Normally, these pumps would be left operating.

e. Shut the valves in the HCl pipeline to the
Muriatic Acid Department if necessary.

£, Stop the flow of crude Aroclor from the cstch
tank to the continuous air blow tank to the
roof tank if necessary.

8. Dependent on the emergency situation which
has occurred, continue to shut the system
down systematically by normal procedures for
both the batch and continuous chlorinator
systems.

Notify the Chlorine Plant if they have not
already been informed.

2. At _the Panel

s. Stop chlorine feed to the chlorinators as
follows, dependent on operation:
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(1) Close chlorine automatic valves by
adjuating flow controllers to 0.
. This reduces chlorine flow to 300 lbs/hour
on éach of these chlorinators.

Immediately go into the field and shut
off manual valves feading these chlorina-
tors.

b. Stop Biphenyl feed to the continuous chlorina-
tor system using the sutomatic Biphenyl feed
control instrument. Adjust set point to 0.

Imiadiataly go into the field and shut off
the block valve to the No. 5 chlorinator.

¢. Continue shutdown of this unit as is necessary
to handle the emergency which has occurred.
Normally, the remainder of the shutdown will
have to be carried out from the field.

Notify tha Chlorine Plant {f they have not
already been informed.

3.5 (Control Loops, Interlocks, and Alarms
A. Coutrol locps

There are 14 major control loops in this system.

1. Chlorinator Temperature Controls - TRCA-3508.01

The function of this loop is to provide tempersture
control for the chlorination batch in tha chlorins-
tor. This is accomplished by measurement of tha
temperature in tha crude Aroclor circulating line
at the discharge of tha externel heat exchanger
and controlling the position of the dampers at tha
cooler and automatically turning the fan for the
cooler on end off by temperature. Tha temperature
controls for tha fans can be operated manually.

The control instruments can be operated manually or
sutomatically. Tha temperature system has a low
temperature alarm at 120°C. and a high alarm at 190°C.

Each chlorinator has the same control system.
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e, Manual Control

- The temperature controller will be in "manual”.
Adjustment of the louvers on the air cooler
can be controlled manually by adjusting the
control valve with the TRCA instrument set
point. The fan can either be in "auto" or
"manual”. Adjust until the desired tempera-
ture is acquired. The fan can be stopped or
started as desired.

b. Automstic Comtrol

The temperature controller is in "auto" with

the set point at 150°C. The cooler fan will

be in "auto". The controller will automatical-
ly adjust the louvers on the cooler and the

fan to maintain the temperature of the set point.

Chlorine Header Pressure Control - PIC-300.07

The function of this loop is to maintain the chlorine
header pressure within a narrow range. This {s
accomplished by measuring the chlorine header pres-
sure and throttling a control valve at the discharge
of the chlorine vaporizer. This system will only
control the pressure assuming you are using more

chlorine than the Chlorine Plant is producing.
Normal operation of the system is with the control-

ler in "auto" and the set pofnt at 20-25 peig.
A low pressure alarm will sound at 15 psig and a
high alarm at 35 psig.

Batch Chlorinator Chlorine Flow Control - FRCS-551.01

The function of this loop is to control the chlorine
flow to the batch chlorinators and regulate the
chlorine chlorination rate. This is accomplished by
measurement of the chlorine flow with an orifice and
controlling this flow with a control valve in the
chlorine feed line. This system can be operated
manually, automstically, on chlorine feed control,
or by a preset programmed chlorine feed control.

Each batch chlorinator has this same system.
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e. Manual Control

The chlorine flow controller is positioned
in "manual-set”. The set point is regulated
to give the desired chlorine flow to the
chlorinator.

b. Automstic Flow Control

The chlorinator chlorine flow controller is
positioned in "auto-set”. The chlorins feed
desired ie set on the controller which will
maintain this chloxrine feed by adjusting the
control valve as requirsd.

c¢. Programmed Flow Control

The chlorine flow controller has the set
points in "auto-cascade". The chlorine
integrator set point is adjusted for the de-
sired chlorine alarm level, dependent on the
product being produced. The dial reads 0-225
and has a multiplier of 100. The range
represents 0 - 22,500 lbs. of chlorine. When
the desired quantity of chlorine has entered
the chlorinator, an alarm bell will ring and
an annunciator light will flash indicating
"Chlorinator, 807 Chlorinated", The totaliser
can be used with automatic flow control above
if the controller is not in "cascade”. It
must be reset by pushing the green set buttonm.
When the controller is in "cascade", the Taylor
Flexipulse Timer will, by predetermined program
. (See Appendix 1), change the chlorine flow rate
to the chlorinator. The chlorine flow program
is set by turning the knob on each flow profile
set point. This program, once set up, should
not be disturbed without consulting supervision.

Continuous Chlorinator Chlorine Flow Control -

FRCS-356.01

The function of this loop is to control the chlorine
flow to the comntinuous chlorinator system chlorina-
tors and regulate the chlorination rate. This ie
accomplished by measurement of the chlorins flow with
an orifice and controlling this flow with & control
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valva in ths chlorine feed lins. This system
can bs operated manually or automatically on
.chlorine feed comtrol.

Bach of the chlorinators in the continuous system
has tha same controls.

a. Manual Control

The chlorine flow controller is positioned

in "manual". The set point is regulated to
give the desired chlorine flow to the chlorina-
tor. The output pressure of the controller
can be observed by looking at the top of the
contrel instrument.

b. Automatic Flow Control

The chlorinator chlorine flow controller {s in
“aquto'. The chlorine feed desired is sst on
the feed controller which will maintain this
chlorine feed by adjusting the control valve
as required.

5. Biphenyl Mix Tank lLevel Indication - LIA-520.01

This loop msasures the level of Biphenyl in the mix
tank. This is accomplished by a bubblar differential
prsssure level indication instrument. A 0-100%

dial indicates tha tank level in the field and on
the control panel. A low level alarm is set at 25%
and a high level alarm at 75%.

6. Biphenyl Feed Tank Level Indication - FJA-520.01

This loop measures the level of Biphenyl in the feed
tank for the continuous chlorinator system. This is
accomplished by use of a bubbler differential
pressura level indication instrumemnt. A 0-100%
dial indicates tha tank level in the field and on
the control panel. A low level alarm will sound at
25% and a high level alarm st 80%.
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Crude Arcclor Catch Tank Level Control - LICA-543.01

Thia loop measures the level of crude Aroclor {n

the catch tank for the continuous Aroclor chlorinator
aystem and msintsins a constant level of 30% in

the tank. This is accomplished by wmeasuremsnt of
the level in the tank by a bubbler differential
pressure level indication instrument and throttling
a control valve {n the discharge of the crude Aroclor
catch tank pump line. A high alarm will sound {f
the tank reaches 60% level.

Continuous Blow Tank Level Control - LICA-529.01

Function of this loop is to maintain a constaat
level in the continuous air blow tank. This ia
accomplished by measuring the level with a bubbler
differential pressure level indication instrument
and throttling a control valve in the discharge line
from the continuoua blow tank pump to the roof tank
or a blow tank. The level in the system is normelly
50%. A low level alarm is set at 40% and a high
level slarm at 60%.

HCl Pressure Alarm - PRA-702.02

The purpose of this loop is to measure the HCl
header pressure to the HCl absorber, record this
pressure and give an alarm in case of excessive
high pressure. This is accomplished by measure-
ment of the pressure with a presaure transmitter and
sounding an alarm at a high pressure of 8 peig.

Continvous Chlorinator Biphenyl Feed Control

The function of this loop {s to control the Biphenyl
feed to the continuous chlorinator system. This {s
accomplished by measurement of the Biphenyl flow
with an orifice and throttling a control valvs in
the Biphenyl line. This system can be operated by
a controller on manual or automatic operation.

A flow range from 0-5 GPM of Biphenyl is possible
with this controller. A low flow alarm is set at
1 GPM and a high flovw alarm at 4 GPM. The recorder
read-out has a multiplier of 2.
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No. 1, 3, and 4 Blow Tank Levsl Indication

These loops measure the lavel of cruda Aroclor
in the No, 1, 3, and 4 blow tenks. This is
accomplished by use of a bubbler differentiel
pressure level indication instrument. A 0-100%
dial indicetes the tank lavel in the field.

Biphenyl Charge Tank Level Indication

This loop measures the leval of Biphenyl in the
charge tank for the chlorinators. This is ac-
complished by use of a bubbler differential
pressura level indication instrument. A 0-100%
dial indicates the tank level in tha field.

No. 1 and 2 Aroclor Roof Tenk Level Indicetion

This loop measures tha level of crude Aroclor in
the No. 1 and 2 Aroclor roof tanks. This is ac-
complished by usa of a bubblar differential
prassura level indication instrument. A 0-100%
dial indicates tha tank level in the field.

Chlorine Vaporiger Control Loops

There are several control loops on the chlorine
vaporiser system to insure safa opsration. The
control loops consist of a steam pressure regula-
tion valve, high liquid level control, and steam
supply temperature control. Thess controls ars
accompliehed by tha following:

a. Steam Control

A tempsraturs indicating controller senses
the liquid chlorine feed to the vaporiser and
throttles a steam valve inthe main steam feed
line to the vaporizer.

b. Liquid Level Control

The liquid level control in the vaporiszer is
wmeasured by e bell float level instrument which
is actuated on high level and closas a control
valve in the liquid chlorine feed line to the
vaporiger. This high level also sounds an
alarm in the control room.
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c. Steam Supply Temperature Alarm

The tempereturs of the steam supply to the
vaporizer ie measured by a Fenvall tempera-
ture element and sounds en alarm when the
stasm temperature drops below 100°C. This
failure indicatas the vaporizer may f£ill with
1liquid chlorine. Normally, this indicates
staam fatlure.

d. Chlorine Pressure Control

A prsssure control loop PIC~500.07 is installed

for controlling the discharge pressure from
the vaporizer. It is described under 3.5-A-2
abovs.

Interlocks

Thers are no interlocks in this system.

Alarmg
The following alarms exist through the system:

1.

Biphenyl Mix Tank

A low level alarm sounds at 25% full and e high
level alarm sounds at 75% full. These alarms are
on the chlorinator annunciator panel. The high
alarm horn indicates there is approximately

5 minutes before the tank will overflow.

Biphenyl Feed Tank

A low level alarm will sound when the tank is 25%
full and & high level alarm when the tank is 80%

full. The low level alarm indicates there is ap-
proximately 30 miputes time before the tank will

run empty.

atch Chlorinators
a. Chloxine Flow Alarm

If tha chlorine totalizer is being used, an
alarm bell will ring when the batch is 80%
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chlorinated. The chlorine set point for
the totalizer depends on the crude Aroclor
being produced.

b. Temperature Alarm

Abnormal temperature alarms are sat for a low
chlorination temperature of 120°C. and a high
temperature of 190°C.

4. Continuous Chlorinators

Abnormal temperaturs alarms are set for a low
chlorination temperature of 120°C. and a high
temperature of 190°C.

5. Chlorine Header Pressure Alarm

The chlorine header pressure will sound an alarm

at a low pressurs of 15 psig and a high pressure

of 35 psig. This will actuate an annunciator on
the chlorinator panel indicating "high/low" chlorine
header pressure.

6. Instrument Air Low Pressure Alarm

An annunciator will sound in case the instrument air
pressure drops to 70 psig.

7. Continuous Chlorinator Biphenyl Feed Alarm

Biphenyl feed alarms are provided for a low flow of
1.0 GPM and a high flow of 4.0 GPM.

8. Chlorine Vaporizer High Lavel

A high level above 30% will sound an alarm for the
chlorine vaporizer.

IV. GOMMENTS ON PROCESS

1.

Problems with the chlorine vaporizer can occur which would

allow liquid chlorine to be fed to the chlorinators. In case
this should happen, slugs of liquid chlorine would be fed into
the chlorinator possibly causing excessive reaction or exces-
sive loss and venting of chlorine to the atmosphere. Chlorine
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in the HC1 offgas pipe lines could cause extreme reactions
which would generate excessive heat. This reaction can
cause a pipe line to bocome red hot and melt the pipe line
in two. Thia would result in chlorine gas escaping to the
atmosphere. Every effort possible should be made to operate
the vaporimer with the control system provided.

Entrainment of Biphenyl or crude Aroclor into the HCl lines

can occur when excessive chlorine rates occur. This same
situation cam occur in case the Chlorine Plant is blowing too
much air. This can be checked by observing the offgas from

the chlorinators in the sight glasses on top of tha Brink
Demister on sach chlorinator. Normal operation of the chlorina-
tor should be to minimize thia carryover. Abnormally high or
low chlorine header pressures can cause operating problems.
High chlorine header pressure causes problems within the Chlorine
Plant to the department operating persomnnel. Chlorine fumes
are forced back into tha Chlorine Department, and at times
sulfuric acid can be blown from the Nesh compressor system.
Since this presents a safety hasard to the department person-
nel, every effort should be made to eliminate high pressure
problems. Low chlorine pressure can cause operating problems
within tha Aroclor Department. In cases of extreme low
pressure, the crude Aroclor could back up in the chlorins line
and begin flow-back into the chlorine header. In small pipe
lines where there is no heat removal from the reaction,
problems can occur as stated in Item 1 above.

Free chlorine in the offgas from an individual chlorimator or
from the vent at the HCl absorber sewer box indicates problem
operation in the Aroclor Department. It can be caused by in-
adequate reaction of the Biphenyl and might indicate formaticn
of unstable Aroclor. If this situation occurs, it should bs
corrected immediately. Catch samples from the individual
chlorinator offgas and have them analyzed for free chlorine by
the lab. Check grab samples from each chlorinator of the crude
Aroclor baing produced and observe it for unusual appearances.
Inadequate amounts of catalyst present as Perric Chloride or
iron turnings can cause free chlorine in the offgas line. In

cage this situation occurs and cannot be resolved, remove the

chlorinator from operation. Contact t_su on

inmediately.
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An agitator has been installed in the Biphenyl feed tank to
keep Ferric Chlorids in suspension. It is extremely
iwportant that the matsrial be kept in suspsnsion to allow
production of stabla Aroclors as well as eliminate production
problems involving plugged lines with Ferric Chloride.

In the PFO outline for the batch chlorinators, it is suggested
that the batch chlorinators will be charged and pumped out
while venting to the HCl header. This is to try and eliminate
fumes 4in the chlorinator system which presently causa excessive
corrosion around the upper level of the chlorinators. This
operation will ba tried when the new system is installed and
it 1s no longer necessary to blow out ths Biphsnyl charge line
to the i{ndividual chlorinators. Blowing of this line will be
eliminated due to ths fact Santowax is not being charged to
the batch chlorinators.

The continuous chlorinator catch tank has s high level alarm
at 60%. This alarm indicates there is approximately 30 minutes
before material will begin to back up in the continuous
chlorinator system. Hold-up of material in the chlorinators
can causa production of off-grade specification material. 1In
case a high level alarm occurs, the problem should be solved
immediately or the system shut down rather than produce off-
grade material.

A low prassure instrument air alarm sounds at 70 psig. This
alarm indicates the large instrument air compressor did not
come back on at its normal 85 psig. In this case the small
{nstrument air comprsssor will start up at 68 psig. The large
compressor should be checked immediately to detarmine the
problem since the small compressor will not normally handle
the entire air requirements for this department.
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PENDIX 1
PROPOSED CHLORINE FLOW PROFILE

FOR PROGRAMMED BATCH CHLORINATION

I. CHIORINE INPUT FLOW RECORDER CONTR
Firet Hour 400 1BS./HOUR
Second Hour 600 LBS. /HOUR
Third Hour 800 1BS./HOUR
Fourth Hour
To End Of Batch 1,000 LBS./HOUR
End of Batch
(Control Valve Closed) 300 1LBS./HOUR

11, JEMPERATURE CONTROL RECORDER CONTROLLER
Entire Batch 150°c,

III. SE S FOR 80% OF CALCULATED INP
ON 1 CHLORINE 90% CHLORINE

Aroclor Product 100% Chlorine 90% Chlorine

1121 1280 1420
1142 2660 3000
1148 4450 4940
1154 5630 6250
1160 7220 8020
1162 7580 8420

IV. CHLORINE INTEGRATOR SETTINGS FOR 80% OF CALCULATED INPUT
] ING 1142 TO Ci E_CHLORINATOR

Axoclor Product 100% Chlorine 90% Chlorine
1148 1790 1990
1154 2970 3300
1160 4560 5070
1162 4920 5470
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APPENDIX II

CONTINUOUS CHLORINATOR SPECIFIC GRAVITY LEVELS FOR 1142 PRODUCTION

I. FOUR_STAGE PRODUCTION

STAGE CHLORTNATOR SPECIFIC CRAVITY
1 5 1.078 - 1,104
2 6 1.170 - 1,196
3. 7 1.25 - 1,280
4 8 1.336 - 1,362

1. EE_STAGE PRODUCTION

STAGE CHLORINATOR* SPECIFIC GRAVITY
1 5 1.108 - 1,124
2 6 1.224 - 1.240
3 8 1.345 = 1.358

"NOTE: THIS INDICATES NO. 7 CHLORINATOR OUT OPF SYSTEM. ANY
ONE OF THE FOUR CAN BE BYPASSED.
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APPENDIX I1I

JOUR CHLORINATOR BIPHENYL-CHLORINE FEED RATE CHART:

CHLORINE RATE AT EACH CHLORINATOR
BIPHENYL FEED

GPM 100X CHLORINE 90% CHLORINE

Total Each Total Each

Chlorinators Chlor. Chlor. Chlor.

Lbe./Hr. 1Lb r, Lbg./Hr. lbs,/Hr,
2,1 1,400 350 1,560 390
2.4 1,600 400 1,760 440
2.7 1,800 450 2,000 500
3.0 2,000 300 2,200 350
3.3 - 2,200 550 2,440 610
3.6 2,400 600 2,680 670
3.9 2,600 650 2,880 720
4.2 2,800 700 3,120 780
4.5 3,000 750 3,320 830
4.8 3,200 800 3,560 890
5.1 3,400 850 3,760 940
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APPENDIX IV

OPERATION OF AUTOMATIC CONTROLLERS

1. Automatic Control

This procedure starts with the controller set at manual and
gives set-wise changes to tic and back to manual. This
assumes a flow recorder controller (FRC) is usad.

Exemple: Chlorine Plow Control

5.

Operation
Manu 0_Automati

FRC on manual.
Set point moved to give desired
flow as indicated on recording
sheet.

Flow indicated by recording pen.

Transfer FRC to seal.
Place set pointer (Red) opposite
£flow recording pen (Red),

Transfer FRC from seal to automatic.
Adjust FRC set pointer until flow
levels out if any fluctuations
oceur.,

Leave instrument in this position
for automatic control as the set
point is adjusted.

Return gystem to manual,

Note FRC output air signal. Trensfer
from automatic to seal.

Adjust FRC sat pointer (Red) to
the same output eir.

Transfer from seal to manual.
Adjust aet point if fluctua-
tions occur.

ARO SOM

III - 2.040
Page 45

Rev, 0

Date: 4/20/65

Switching PR
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X
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2: __Cescade Control -
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For a controller to operate in cascads, it must first be in
automatic., The manual set position is overriding and will
not let cascade signals control.

Use the same procedure as above to transfer from manual to

automatic.

Operation
"Automatic-Set" to
VYAutomatic-Cascade"

1. FRC on automatic. X X
Sst point (Red)
moved for desired

flow.
2, Adjust externasl asat X X
point (Ox: to line
up with the (Red) eet
point, ’
3. Move the controller X X

from "set" position to
""Cascade". Adjust the
FRC set pointer until
flow levels out if
fluctuations occur.

Leave ingtrument in this
position for "sutomatice
cascade" control from the
external set point.

Return system to 'Automatic-Set',
I

4., Adjust the (Red) sat point X X
to line up with the (Orange)
set point, I

5. Transfer from "Cascade" to X X

sat., Adjust (Red) set pointer
if fluctuationa occur,

Switching FRC
Manual |§ul |Autmnt1c Set cad el

MONS 0931138
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APPENDIX V

METHOD OF RUNNING SPECIFIC GRAVITIES

Catch representative sample of material in metal cylinder
provided for thie purpose. On the chlorinators, the
sample point is at the discharge of the circulating pump.
Excess material is returned to the suction of the pump
through a special pipeline.

Take sample to the control room.

Allow watexr to run down ocutside of the cylinder while stir-
ring sample vigorously until tha sample ia 10°C. above the
temperature at which tha sample is run. See Teable I, Page 2.

Cut off the water when the sample is 10°C. above the desired
temperature. Keep stirring until the sample is 1°C. above
the tempersture which the sample is to be run. Stop stirring.
Allow the hydrometer which has been thoroughly cleaned to sink
into the sample until it reaches equilibrium,

Observe reading on the hydrometer. Record hydrometer reading
on the operating data sheet, along with the time the sample wes
taken,

In case the temperature was off 1° or 2° when the reading was
taken, & correction can be epplied, It {s 0,001 specific
gravity units per °C. If tha sample was 2°C. high, add m
specific gravity units to the reading. If tha sampla was 2°C.
low, subtract 0,002 spacific gravity units from the reading.

Carefully clean the hydrometer and thermometer. Place them in
the rack provided for this purpose. Dump sample in tha return
line to the chlorinator pump.

Mg
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OVERALL PLAN AND OUTLINE

AROCLOR TRAINING SCHEDULE -

Training will be organized by shift groups from the existing
Aroclor operating personnel. The training sessions will cover
areas of interest for the combined shift and also smaller
functioning groups covering the areas of particular interest
for one or two operators.

Classroom sessions consisting of lecture and discussion, field
trips, personal study, problem solving or utilizing classroom
problems and f£ield problems will be involved in all training
sessions. Discussion periods and demonstrations led by manu-
facturers' representatives and trained technicians will also
be utilized in the case of new and unfamiliar types of equipment.
Charts, flow diagrams, drawings, slides, models and other visusl
aids will be utilized wherever applicable.

Each participant will be provided with an outline of the material
covered, Coples of applicable visual aids and material for taking
notes in a binder or binders will also be available to aid in
organization and retention of the material by the operating
personnel.

Instructors will include, but not be limited, to the following
personnel :

W. F. Taffee V. R. Haupt
R. S. Yates N. K. Madison
J. W, Molloy

M. J. Williams

R. N. Harris

Areas to be covered during these training sessions will include
the following general topics:

a. Chemical process.
b. Process control and general instrumentation.

¢. Instrument panel and hardware trouble-shooting and
maintenance.

d. Physical processing item by item.
a. Operating and maintenance of auxiliary equipment.

f. Electrical supply, substation and motor control center.
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Overall Plan and Outline

Department personnel will be trained on a scheduled basis
normally for an eight hour period of time. The training
will follow the pattern gutlined below:

Time Description
8:00 - 9:00 AM Review of previous day's material.
9:00 -« 10:00 New material, claseroom presentation.
10:00 - 10:15 Break
10:15 - 11:30 New material, classroom discussion.
11:30 - 12:00 Noon Lunch
12:00 - 2:00 PM Field work or demonstration with class

participation related to new material
covered in morning session.

2:00 - 4:00 Group discussion, question and answer
period in small groups.

4:00 - 4:30 Group leader summary of day's activities
and general introduction to topic for
next day.

The techniques and time distributions above will be varied to
fit the subject matter in groups, but in no case will a solid
eight hours of classroom lecture be employed.

The following is a gemeral outline of the training for all
personnel involved in the start-up of Aroclor-Muriatic Acid
operations. A detailed daily training program will be issued
imnediately.

Pexrsonnel to be trained: Chief Operators
Operators
Foreman
Supervisor
Shift Supervisors

093¢
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Overall Plan and Outline

Iraining Instructors:

Plant- N Division Engineering & Research
Start-up Superintendent Project Engineexr
Department Supervisor Instrument Technician
Department Foreman Research Group Leader

Shift Supervisor
Each training session will be repeated four times to cover
four separate shifts of operating personnel consisting of

34 men per shift, This is necessary to allow continued
operation of the department during the training program.

Program Qutline by Topica:
Week Beginning:

March 29, 1965 « (Train 4 shift cxews - 8 hours)

Indoctrination - Training Schedule

Process Flow =~ Equipment for:
Therminol Heater
Weigh Tank

No. 9 Chlorinator
No. 2 Blow Taunk
No. 4 Still & Receiver

Safety =

Operating Procedures ~ Therminol Heater
Weigh Tank
No. 9 Chlorinator
No. 2 Blow Tank
No., 4 Still & Receiver

Plant Tours = Solid Aroclor Facilities
Motor Control Center
Control Panel
Air Compressor
April 5, 1965 ~ (Train 3 shift crews = 16 hours)

Review Process Flow from Week of March 29, 1965
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Overall Plan and Outline

April 5, 1965 (Continued)

Operating Procedures - Therminol Heater
. R Weigh Tank
: No. 9 Chlorinator
No. 2 Blow Tank
No. 4 Still & Receiver

Control Room Panel -

Review changing from temporary control rooms to
new control room.

April 12, 1965 - (Train 4 shift crews - 16 hours)
Complete April 5th Training Schedule =
(Train 4 shift crews ~ 8 hours)
Review April 5th Training -
Control Room Panel -

Review changing from temporary control rooms to
new control room,

Tower Watexr System Alterations -
Review Alterations to HCl Drowning Facilities =
April 19, 1965 - (Train 4 shift crews - 8 hours)

Review Operating Procedures for:
Therminol Heater
Weigh Tank
No. 9 Chlorinator
No. 2 Blow Tank
No. & Still & Receiver

Operating Procedures for Instrumentation Changes on:
Existing Chlorinators
Chlorine Flow Control
Temperature Control
Programmed Chlorination Step

April 23, 1963 - (Train 4 ghift crews ~ 8 hours)

Review Operating Procedures for:
Therminol Heater
Weigh Tank MONS 093124
No. 9 Chlorinator
No. 2 Blow Tank
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April 23, 1965 (Continued)
Review Opereting Procedures for:
. No. 4 Still & Receiver
- Instrumentation Changes
on Existing Chlorinators
April 28, 1965 - (Train 4 shift crews - 8 hours)
Equipment Check-Out and Testing -
Process Simulation -

Review Operating Procedures for:
Solid Aroclor Equipment
Ingtrumentation Changes on
Existing Chlorinators
Emergency Training -
Process Simulatfon and Equipment Check~Out in field-
Start-up Therminol Heater -

Begin start-up of instrumentation for chlorinators
No. 1 through No. 8 ~

May S5, 1965

Charge Solid Arxoclor Facilities and carry first batch
through stepwise.

May 24, 1965 - (Train 4 shift crews - 8 hours)

Continue start-up of new instrumentation facilities
for Chlorinators No. 1 through No. 8.

June 7, 1965 - (Train 4 shift crews - 8 hours)
Review instrumentation alterations to chlorinators No. 1
through No. 8. Start programmed batch chlorinator train-
ing. Chlorine flow control and totalizing temperature
control,
Process flow, Equipment, and Operating Procedures for
Continuous Chlorinator feed and continuous blow tank
systems.

Review alterations to chlorinators Ne. 1, 2, & 3.
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Overall Plan and Outline

Week Beginning:
June 14, 1965 - (Train 4 Shift Crews - 4 hours)

Review batch chlorinator training for programmed
batch control.

Review slterations to No. 3 Aroclor Still.
June 28, 1965 - (Train 2 Shift Crews - 16 hours)

Process Flow - Equipment for:
Muriatic Acid Facilities

Operating Procedures -
Control Panel Instruments -
Safety -
Fleld Tours -
July 5, 1965 ~ (Train 2 Shift Crews - 16 hours)
Identical to training week of June 28, 1965.
July 12, 1965
gStart Muriatic Acid Process Simulation or Field Check-out.
Charge system with chemicals July 15, 1965.
August 23, 1965 - (Train &4 Shift Crews - 4 hours)

Process Flow, Equipment, and Operating Instructions for:
HCl Clean-up Facilities

Safety -
Plant Field Tours -
Instrumentation Controls -
August 30, 1965
Equipment field check-out by production.

Charge system with chemicals September 1, 1965.
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SAMPLE 1ESSON
QUTLINE OF TYPICAL TRAINING PROGEAM
FOR WEER OF APRIL 5, 1965

TERST AND SECOND DAY
I. Process Flow Review

A.. Therminol Heater

B. Weigh Tank

C. No. 9 Chlorinator

D. No. 2 Blow Tank

BE. No, 4 8till, Still Heater, and No. 4 Still Recaiver

F. Therminol Cooling Syetem Auxilieries for No. 9 Chlorinator and

Ix.

No. 4 8till

1

zat nstruction

A, Therminol Heater Syetem

1.
2.
3.
4,

Maish Tank, Mo, 9 Chlorinator. and No, 2 Blow Tank

1.
2.
3.

4,
3.
6,

General Flow

Heater Start-Up
Instrumentation Details and Controls

Safety Featuree for Heeter System

General Flow and Start-Up

Normsal Operatioms in Automstic Control

Normal Operatione in Programmed Flow Control for Chlorinator

System
Shutdown

Instrumentation Details and Controls

Special Commente on Operation Details and Changes from Present

System

MONS
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C. No, 4 8till aud Receiver System

1. General Plow and Start-Up
2. Normal Oparations
3. Shutdown ’
4. Instrumentation Detaile and Controls
5, Comments on Spacial Changes from Present System
1II. our ring the Da
A. Deteiled Therminol Heater Review for Start-Up end Shutdown

B. Detailed Weigh Tank, No. 9 Chlorinator, and No. 2 Blow Tank
System Review

C. No, 4 Still System Review

D. Control Room Instrument Review

IV. Group Discussion with Question and Apswer Perjod

MONS 093128



Typical 1 Day Training Program
Four shift Crews to be Trained

7:00 - 7:30 a.m.

7:30 - 9:00

9:00 - 9:15
9:15 - 9:30
9:30 - 11:00

11:00 - 11:30
11:30 ~ 12:00
12:00 « "1:15 p.m.

1:15 - 1:30

WE

AROCLOR START-UP
TRAINING PROGRAM

—_— e S 202

EK OF MARCH 29, 1965

Topic

Generel Information

a. Training Schedule
b. Reason for Plant
c. Capacity Expected

Process Flow
a. Flow Sheets in
Detail

b. General Instrumenta=-

tion
c. Safety

d. Motor Control Center

e. Air Compressor
£. Control Panel

Break
Introduction

Plant Tour

Flow & New Motor

Control Center
Control Room

Lunch

Reactions

Operating Procedures
Therminol Heater
Safety Features

Break

ARO SOM
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Instructor

Taffee

Molloy or Haupt

McClain

Williems & Haupt

Haupt or Molloy

Molloy
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Week of March 29, 1965

Time Tépic Instructor
1:30 - 2:30 Operating Procedures Molloy
Weigh Tank

No. 9 Chlorinator
No. 2 Blow Tank

2:30 - 3:30 Plant Tour Molloy & Williams
Therminol Heater
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AROCLOR START-UP
TRAINING PROGRAM

WEEK OF APRIL 5, 1965

Typical 2 Day Training Program
Three Shift Crews to be Trained

FIRST DAY:

Time Topic
7:00 - 8:00 a.m. Process Flow Review
8:00 - 9:00 Operating Procedures:

Therminol Heater
Safety Features

9:00 « 9:15 Bresk
9:15 - 11:00 Operating Procedures:
Weigh Tank

No. 9 Chlorinator
No. 2 Blow Tank

11:00 » 11:30 Lunch

11:30 ~ 12:30 Operating Procedures:
No. 4 Still &
Receiver

12:30 - 1:30 p.m. Plant Tour
For items covered

~ above

1330 - 1:45 Bresk

1:45 - 2:45 Plant Tour
Detailed Instructions

2:45 - 3:30 Group Discussion &
Questions

ARO S
v - 3.000
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Instructox

Williams

Haupt

Molloy

Molloy

Williams &

Williems &

Molloy

MONS

Haupt

Haupt
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Weak of April 5, 1965
SECOND DAY:

Time Togic Instructor
7:00 - 8:00 a.m. Review of Previous Molloy
day's training
8:00 - 9:00 Operating Instructions: Haupt
Weigh Tank
No. 9 Chlorinator &
Auxiliaries

No. 2 Blow Tank
Safety Features

9:00 - 9:15 Break

9:15 - 11300 Continue Instructions Haupt

111000 11:30 Lunch

11:30 - 12:30 p.m. Plant Tour Molloy & Williams

Emphasis on Operating
Instructions for
morning session

12:30 - 1:30 Operating Instructions: Molloy
No. 4 8till, Reciver,
& Auxiliaries
Safety Features

1:30 - 1:45 Break

1:45 - 3300 Plant Tour Molloy & Williams
Emphasis on Operating
Instructions for No. 4
S§till & Receiver

3:00 - 4:00 Classroom Review & Molloy
Questions - Changes
to New Control Room
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AROCLOR START-UP
IRAINING PROGRAM
WEEK 12, 1965

COMPLETE TRAINING OF POURTH SHIFT CREW
P FOR_WEEK 4/5/6.

Typical 1 Day Training Program
Jour_8hift Crews to be Trained

Time Jopic Instructoy

7:00 - 8:00 a.=. Review Previous Week's Madison - Haupt
Training Chlorinator
System

8:00 -~ 9:00 New Control Instruments

9100 - 9:15 Break

9118 - 11:00 Operating Instructionst Baupt
Mo, & Still System

11100 = 11230 Lunch

11130 - 1300 p.m. Plant Tour Molloy
Chlorinator & Still
Systems

1300 - 1345 Review Water System Molloy
Changes & NC1 Drowning
Facilities

1345 - 2300 Break

2:00 - 2330 Review Changing to New
Control Room Molloy

2330 - 4300 Plant Tour Molloy ~ Williems

Review Operating Instructions
Chlorinator & 8till Systems

MONS 093133



Time
7:00

9:45

10:00

11:00
11:30

1:30
1:45

2:45

9:45

10:00

11:00

11:30
1:30

1:45
2:45

3:30

Typical 1 Day Training Program

Four Shift Crews to be Trained

AROCLOR START=-UP
TRAINING PROGRAM

WEEK OF APRIL 19, 1965

FIRST FOUR DAYS

Topte

General Review
Operator Individual
Training on:

Weigh Tank
No. 9 Chlorinator
No. 2 Blow Tank

No. 4 Still & Receiver

Break

Plant Tour
Operators Instructed
on Details of Stert-up
and Operation

Group Discussion

Lunch

Instrumentation & Equip~

ment Changes on Existing

Chlorinators

Break

Plant Tour

Therminol Heater
Operating Instructions

Plant Tour

Review Instruments
ia Field

ARO SOM

Iv - 3,000
Page 1 of 1
Rev, 1

Date: 4/16/65

Instructor

Haupt

Madison & Williemse

Molloy

Williams & Madison

Molloy & Williams

MONS 093134



Iime
7:00

8:00

9:00
9:15

11:00
11:30

ARO SOM

IV - 3.000
Page 1 of 1
Rev. 2

Date: 4/19/63

AROCLOR_START-UP
TRAINING PROGRAM

WEEK OF APRIL 26, 1965
FOUR-DAY TRAINING PROGRAM

Typical 1 Day Training Program

Four Shift Crews to bs Trained

Topic Instructor
8:00 a.m. Equipment Check-Out Re- Molloy

view & Process Simulation

9:00 Plant Tour Haupt & Williams

Detailed Individual

Operator Training -

Opexator Review of

Start-Up and Normal

Operations - Use Water

in Vessels - Solid .

Aroclor Equipment

9:15 Break

11:00 Continue Plant Tour and
Water Processing in Each
Vessel as for 8:00 - 9:00 a.m.

11:30 Lunch

4:00 p.m. Start-Up Thermincl Heater Madison, Williams,
& Check-Out Safety Features Haupt, and Molloy

Start-Up Circulating .
Therminol Systems for No. 9
Chlorinator and No. 4 Btill
Condensar Systems

Start Bquipment Check-Out:
Therminol Heater System
Weigh Tank
No. 9 Chlorinator
Ro. 2 Blow Tank
No. & 8ti{1l and Receiver

MONS 093135



Typical 1 Day . Training Program
Four Shift Crews to be Trained

Time
7:00 « 8:00 a.m.

8:00 - 9:00

9:00 - 9:15
9:15 - 11100

11:00 » 11:30
11:30 = 12:30 p.m.
12:30 - 4:00

AROCLOR START-UP
TRAINING PROGRAM

WEEK OF. APRIL 28, 1965

e p———————————

FOUR DAY TRAINING PROGRAM

Topic
General Review

Operating Instructions

Equipment Check-Out Review
& Process Simulstion

Break

Plant Tour

Detailed Individual
Operatdr Training -
Operator Review of

Start-Up & Normal

Operations - Solid

Aroclor Equipment
Lunch

Emergency Training

Start-Up Therminocl Heater
& Check-Out Safety Features

ARO 8SOM

IV - 3.000
Page 1 of 1
Rev. 0

Date: 3/25/65

Instructor

Williams

Molloy

Molloy & Williams

Molloy

Molloy, Williams
& Haupt

Start=Up Circulating Therminol
Systems for No. 9 Chlorinstor,
& No. 4 Still Condenser Systeme

Start Equipment Check-Out:
Therminol Heater System

Weigh Tank

No. 9 Chlorinator

No. 2 Blow Tank

No, 4 Still & Receiver

MONS 093136



ARO SOM

IV = 3.000
Page 1 of 4
Rev. 0

Data: 3/25/65

AROCLOR START-UP
TRAINING PROGRAM

WEEK OF MAY 5, 1965

WEDNE
Shift
T Topic Supervision

7:00 = 9:00 a.m, Final Check~out of Equip~- Lackay - Hsupt
ment Systems as follows: Molloy - Williame
Therminol Heater Madison
Raise Temperature

9:00 -« 10:00 Continue Check-out of: Schedule to be
VWeigh Tank determined later
No. 9 Chlorinator & Aux.
No.. 2. Bldow Tank
No. & Bt{l11 Bystem & Aux.
Control Panel Instruments

10:00 - 11:00 Start-Up Therminol Systems:
No. 9 Chlorinator
No. & Still

Start-Up S&K Drowning Jet
System for No. 2 Blow Tank

11:00 «7..1:00 p.m. Charge Weigh Tank with 1/2 size
Santowax Batch for 5060

1:00 - 2:00 Transfer Santowax to No. 9
Chlorinator-8tart Chlori~
nation Batch No, AE-1 =
Take off-gas samples -
Fill out Data Sheet

2:00 - 11:00 p.m. Complete Chlorination
Complete Data Sheat

11:00 - 12:00 midnight Transfer to Blow Tank

12:00 - 1:00 a.m. Air Blow Crude 5060

1:00 - 2:00 Charge No. 4 Still with Lot AE-1

2:00 - 7:00 a.m, Start-Up No. 4 Still and begin
Distillation Lot AE-1

Fill out Data Sheet
MONS 093137



Week of May 5, 1965
THURSDAY

Time

7:00 = 12:00 noon

12:00 -~ 2:00 p.m.

2:00 - 3:00
3:00 - 4300

4:00 - 5:00

5:00 - 6:00

6:00 » 7:00

ARO

v - 3,000
Page 2 of 4

Rev.

SoM

0

Date: 3/25/65

Shift
Topic Siipervision

Complete Distillation
No. 4 Still Lot AE~1
Complete Data Sheet

Lab Analyze lat Distillation
Quality

Transfer to Flaker Hold Tank

Start-up Flaker & Sample to
check Quality

Charge Weigh Tank with full
size Santowax Charge for
next Chlorination Batch
Fill out Data Sheet

Charge No. 9 Chlorinatox &
Start Chlorination Batch
AE-2
Take off-ges Samples
Fill out Data Sheet

Continue Chlorination Batch
AE-2

MONS

093138



Week of May 5, 1965

JZRIDAY
Time

7:00 = 12:00 noon
12:00 = 1:00 p.m.

1:00 - 2:00
2:00 - 3:00

3:00 ~ 1:00 a.m.

1:00 - 3:00

3:00 - 4:00

4:00 - 35:00

5:00 - 6:00

6:00 = 7:00 a.m,

ARO SOM

IV = 3.000
Page 3 of 4

Rev, 0

Data: 3/25/65

. Shift
Topic Supervision

Complete Chlorination
Batch AE-2

Transfer Batch to No. 2
Blow Tank

Air Blow Batch No, AE-2

Charge No. 4 Still with
Lot AE-2
Begin Distillation
Fill out Data Sheet

Complete Disgtillation
Lot AB-1
Complete Data Sheet

Lab Analyze 2nd Distillation
Quality

Transfer to Flaker Hold Tank

Start-up Flaker & Sample to
Check Quality

Charge Weigh Tank with full
size Santowax Charge for
next Chlorinatton-Batch

Charge No. 9 Chlorinator and
Hold for Start-up at 7:30 a.m.

MONS

093139
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Date: 3/25/65

Wask of May 5, 1965
SATURDAY
Shift
Iime .. Jopic Supexrvision
7:00 - 1:00 a.m. Start Chlorination Batch
No. AE~3
Begin programmed batch
+ operation
Taka off-gasesamples
Fill out Data Sheet
Continue operations aa before.
Start continued operation as
soon aa one batch {s completa.
Start next batch for Chlori-
nstion and distillation.
/ SUNDAY-MONDAY=-TUESDAY

Continue shift coverage on
opsration as noted before.

1f opsretion is acceptable
at this stage, shift coversge
will be stopped on May 24, 1965.

MONS 093140



MONDAY

Time

7:00 aline-3:00 plin.

ARO SOM

IV - 3.000
Page 1 of 1
Rev., 0

Date: 3/25/65

AROCLOR START-UP
TRAINING PROGRAM

‘REEKCOF WAY 74,1963

Topic Shift Supervisor
Start operation of Control Haupt
Instruments on Chlorinators Madison
No. 1 through 8. Start Moi loy
programmed batch chlorination Williams

if operators developed to this
stage. If necessary delay until
after review training week of
June 7, 1965.

MONS  093)4;




7:30 -

11:30 -

12:00 -

1:00 -

2:00 ~

2:15 -

7:30

9:00

9:15
11:30

12:00

1:00

gBacjen szser-ue
INING PROGRAM

WEEK OF JUNE 7, 1965

Typical 1 pny' Training Program
Four Shift Crewa to be Trained

p.m.

Topic

Review Alterations to
Chlorinatoxs Nos. 1,
2, & 3, sand Start-up

Review Instrumentation
Alterations to Chlori-
nators No. 1 thru 8

Train on Batch Program
System with Taylor
Flexi~pulse Timer

Chlorine Flow Contyol, &
Temperature Control

Break

Field Tour
Review Training above
Detailed Operator' Review
& Discussion

Lunch

Process Flow, Equipment &
QOperating Procedures for
Continuous Chlorinator
& Continuous Blow Tank
System

Field Tour
Revisw Continuous System
Operation

Break

Group Discussion & Review

ARO SOM

IV - 3,000
Page 1 of 1
Rev. O

Date: 3/25/65

Instructor

Williams

Molloy

Molloy & Williams

Haupt

Heupt & Williams

Williams

woNs 093144



12:00 -

1:00 -

»

5

(=]
1

AROCLOR START-UP
TRAINING PROGRAM

WEEK OF JUNE 14, 1965

Typical 4 Hour Training Program
Four Shift Crews to be Trsinmed

1:00 p.m.

2:00

3:30
4:00

Topic

Review Batch Chlorinator
Programmed Control System

Field Tour
Detailed Operator
Training

Break

Group Discussion of System

Review Alterations to
No. 3 Aroclor Still

ARO SOM

IV - 3.000
Page 1 of 1
Rev. 0

Date: 3/25/65

Instructor

Williams

Haupt & Williams

Molloy

Molloy

mons @
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MURIATIC ACID START-UP
TRAINING PROGRAM

WEEK OF JUNE 28, & JULY 5, 1965

Typical 2 Day Treining Program
Four Shift Crews to be Trained

FIRST DAY
Time Topic Instructor
7:00 ~ 8:00 a.m. Process Flow Review Haupt
New Absorber
Carbon Towers
Filter
Storage Tanks
8:00 - 9:00 Questions & Answer Haupt
Discussion Period
9:00 - 9:15 Break
9:15 - 11:00 . Field Tour Haupt & Williams
HC1l Fecilities
11:00 - 11:30 Lunch
11:30 = 12:30 p.m. Operating Procedures & Molloy
Deteiled Instrument
Instructions
12:30 - 1:30 Questions - Group Discussion Willisms
1:30 ~ 1:45 Bresk
1:45 -« 2:45 Field Tour - Molloy & Williams
Detailed Operator Review
of Opereting Instructions
2:45 -~ 3:30 Group Review of Operating Williams

Details

wons 093 Lk



