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ABSTRACT

Automation of vacuum pans and filters can be justified through improved operation and
labor savings.

Converting from 100% marual control, with its finely divided aveas of respansibility, o
instrument operation from e panel with peviodic ovevall inspection, vequived careful planning.
Information previously available thvough widely scattered temperature, pressure, and flow in-
dicatovs and vecovders was incorporated in the cenival control panel. Wheve feasible, the insiyu-
ments themselves were placed in the control panel.

Control features, size, and information desived weve the cyiteria of instryument selection.

Personnel consideralions cenfered around new areas of vesponsibility, re-ivaining, job re-

evaluation, and absorbing those displaced.

Instrument maintenance costs have run about $2, 000 per year. The net savings, before
taxes, vesutied in a three-year payout.

Approximately four years ago at Morton Salt Company's Rittman, Ohio, Plant, a project was
approved for antomating the vacuum pans. This paper outlines the thinking, planning, and exe-
cution of the project.

At first glance, it appeared thar the labor savings and improved yields would justify the
automation of the vacuum pans and filters, Preliminary estimares indicated an expenditure of
$30, 000 to $40, 000 would be required. Prior to automation, the crew consisted of four men per
shift to evaporate, de-water, and dry. An investigation showed that one man could be eliminated
from this group with adequate pan control and possibly another at some future date with better
filtering and drying control. The savings realized by eliminating one man per shift, or a rotal of
four, was in the neighborhood of $16, 000 per year. Better vields could be realized through longer
runs between boilouts because of improved level regulation and 8 more systematic method of re-
moving salt from the pans. At Morton Salt Company, according to a rule of thumb, s capital in-
vestment should pay for itself in three years or less, neglecting depreciation and taxes.

Physically, the equipment in the pan house and filter area is as follows:

There are two sets of evaporators located in a common pan building thar usually produce
two different grades of salt.

One set of triple effect calandria pans: 18, 20, and 22 feet in diameter respectively.

Orne set of 12 foot diameter triple effect calandria pans; plus the usual supporting equipment:

a vacuum pump on the large set, steam jet air ejectors on the small ones, injection water
pumps, barometric condensers, salt siurry pumps, etc.

I_Assisranr Plant Manager, Morton Selt Company, Rittman, Ohjo.
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The filters, located in a separate room adjacent 1o the pan building, are top feed, 6 x 7 foor
stainless steel (fabricared) and 6 X 4 foot ni-resist with Elliott exhausters for vacuum: The
drvers, which are now eliminated, were the vibrating, perforated deck type using fin heaters

-~ with forced air fans.

Before using automatic controls, salt removal was manually controtled, using DeZurik
valves. The amount each valve was opened depended on the salr suspension. The percent of salt
suspension is determined by reading the milliliters of sertled salt in a 1, 000 millilifer graduare
sample taken bi-hourly by the pan engineer. The samples are obtained from 3/4 inch lines flow-
ing comtinuously from the body of each pan 1o the salt slurry tank located on the ground floor of
the pan building. It is the operating procedure to hold about 109, salt susgpension in rhe pans.

The operating personnel _incll.i'ded the following:

A pan operator, working on the second floor, regulating brine level, steam flow, and re-
sponsgible for overall operation.

A pan engineer, having a third class licénse, working on the ground floor, handling the salt
removal, auxiliaries, condensate quality, filling and dumping the pans, etc., and under the
direction of the pan operator.

A filter operator, responsible for the cperation of the filters and dryers under the direction
of the pan operator. :

A filter helper, assisting the filter operator and checking dryer operation.

The instrumentation available to these men before the project was undertaken consisted of
steam flow meters (recording the steam flow to each set of pans), thermometers on the belt and
body of each pan and the injection water in and out of the condenser, vacuum or pressure gauges
on the belt of each effect and the barometric condensers, vacuum recorders and temperature re-
corders covering the same points indicated above, The filter operaror had a continuous record of
the production tonnage; indication of filter vacuum as well a8 the air temperarure to and salt tem-
perature away from the filter. On the ground floor, the quality of condénsate was monitored from
the first effects and second effects with separare conductivity cells tied'inte an electrical balance
type recorder controller. If the salinity of the condensate exceeds a pre-determined point, air
driven valves open allowing the water to dump to the sewer. - A red light and horn warn the oper-
ator when this occurs, In addition, the pan operator mainrained an hourly log on which he noted
the rtemperatire, pressure or vacuum of each belt and body, the barometer reading, and the
steam flow for each set of pans, He alse logged the salt suspension readings taken from each ef-
fect bi-hourly by the pan engineer, and the salt tonnage figure daily.

With regard to the selection of instruments, it is of utmost Importance that you consider
the informarion that guides your operator now and tailor your new comtrols and indicators accord-
ingly. If not, you may design the system -- and a good one -- commensurate with what informa-
tion YOU think is necessary to run a set of pans and not in line with what your people have grown
accustomed t0. Your operators are apprehenswe enough about the changes- wlthout imposing an
additional burden on them.

The operating personnel in this case were in the habit of reading both’ termperature and
vacuum 80 it was important that this information be incorporated in :he panel board.

The panel board is mounted on the ground floor of the vacuum pan building as a control
center for pan operation, It was attempted to incorparate in the panel the necessary controllers
and indicators so that the pan engineér would have 1009, control of the pans, plus monitoring of
critical points in the rest of the system. With the above in mind, the following control points
were selected: ' '

Firs:, steam pressure on the belt of the first effect.
Second, brine level control on each effect,

Third, salt slurry removal control on each pan leg.

431



Points 10 monitor, using scale indicarors:
First, vapor temperature on the belt and brine temperature on the body of each effect.
Second, water temperature in and out of the barometric condenser,
Third, the absolute pressure on each barometric condenser,
Points to monitor with signal light indicators:
First, an alarm annunciator system on critical pump morors and drives.
Second, condensate level on the belt of each efiect.

In addition, it was planned to incorporate into the panel some of the receiver recorders
that were in operation at the time this project came into being. These included two eight-point
electronic temperature recorders measuring the brine and vapor temperatures from the body and
belt of each effect respectively plus the temperature of the injection water in and out of the baro-
metric condenser, and two gteam flow integratar recorders. The measurement of condensate
salinity and the operator’s log are maintained as before.

After several different layouts, a panel BO inches high by 112 inchea wide and 20 inches
deep was selected. Foxboro was selected as the ingtrument supplier and the builder of the panel.

The following controilers, transmitters, and operators were selected:

Steam Flow: An indicating pneumatic receiver controller, a pressure indicating :rans-
mitter, and a diaphragm motor operated butterfly valve.

Brine Level: An indicating pneumatic receiver conrrolier, a differential pressure measur-
ing device as & transmitter with a zero to 30 inch range, a diaphragm motor operated
Saunders type valve, (air to open with an Everdure bronze body), Working off the stem of
the valve was a relay type valve positioner.

Salt Removal: A manually set timer device which indirectly controlled a pinch type rubber
body air-operated valve on the slurry line from each pan. The timer operates on a one
minute cycle. The operator can set the percent of valve time open on the dial of the timer
for each pan. The setting is adjusted according to the bi-hourly salt suspension samples
taken by the pan engineer on the ground floor.

Temperature Indication: . Dual pneumatic receiver indicators with red and green scales side
" by side; one unit for each effect, showing the vapor temperature of belt and the brine tem-

perature in the body, and one showing the water temperature in and out of the barometric

condenser,

Ll

Absolute Preasure: Absolute pressure gauges with catchalls were specified.

Production tonnage is transmitted from each weightometer by means of a position indicating
transmitter 1o a two-pen pneumatic receiver recorder. This recorder enables the ground floor
operator to see the amount of salt produced by each set of pans.

All air signals are transmitied between 3 and 15 psi. A 24 plug-in relay unit motor alarm
annunciator with bullseyve lighte monitors critical motor drives. Thig unit has test and acknow!-
edgment push buttons as well ag a howler (horn).

Capacity actuated electronic relay units with "fail-safe" devices are used to monitor the
condensate ievel in the belt of each pan. A bull's-eye light signal indicates high level. These are
the controls and indicators incorpaorated into the panel along with the recorders mentioned earlier
as being used at the time the project went forward.

Sometimes, it is the supporting equipnrent that makes or breaks a project of this nature,
This one was no exception. Clean air is paramount to good instrument operation, Air lines must
be properly sloped and adequately trapped. Each transmitter has its own air filter and trap with
a blow down connection,

Proper functioning of the level control had much to do with the success of the instrumenta-
tion. Trouble-free purging with condensate of the DP cell connections made the arrangement
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successful. A small portion of the condensate 1o the boiler room hor well rank is bled
conginuously inte a tank from which it is pumped through the purge system by a double-acting
proportioning pump. Purge meters at each connection contrel the rate of flow.

Copper tubing, 1/4 inch x 0. 030 inch, in five and seven tube flats, sheathed with poly~
ethylene for agnospheric corrosion protection was used in the air trangmission system. Alumi-
num carrying trays were purchased to support the tubing. With the panel shipped complete with
controls, indicators, tubing connections in place and fabeled, little fime was reqmred to hook it
into the system. The rotal time for the: Lompiete msmi}atzon was about ten weeks. .

Shortly afrer the completion of the mstrumemazmn of the vacuum pans, filter drying was
started and the deck dryers eliminated, At this time, air operated pinch valves were installed on
the slurry feed 1o the filters. These valves are remotely operated by manually turning an air
regulator valve., Electronic temperature recorder controllers, using iron-constantan thermo-
couples, were purchased for the monitoring of the salt temperarure. This temperature is an in-
dication of the degree of dryness of the filter discharge. If the salt ternperature fallg below a
pre-set point, the second screw.conveyor handling the salt will reverse -- causing the salt to be
re-slurried. As a further protection, the screw conveyvor (immediately beneath the filter), the
filter, the exhauster, and a solenoid valve to the air operated slurry valve feeding the filter are
interlocked so that a failure in one piece will stop that equipment "up stream™ or dependent on it.

With respect to personnel changes, training sessmns wére held, during which the changes
in responsibilities were reviewed and discussed. [t was desired to gradually shift the overall
responsibility from the pan operators ta the pan a,ngmeers operating from the panel. Those for-
merly calléd pan operators are now called "rovers™ and assigned a specific inspection route. To
make certain the route was followed, ten key stations were installed and each shift rover was
given a watchman's clock and ingtructed to make six rounds per shift. The training of the ground
floor engineers continues, Each one of these men is to learn and work the rover's job., It is the
plan to reduce the overall crew to two men per shift: a pan engineer and rover. This last re-
duction is possible because of the simplificarion and instrumentation of our filtering and drying
operations. ' o '

Instrument maintenance has been running abour $2, 000 per year for labor and material.
The maintenance i8 under the responsibility of the electrical foreman. Just recently, an appren-
tice has started familiarizing himself with the instrument upkeep and repairs., Later on, this
trainee will be enrolled 1:1 an instrumient mdmtenance course. :

Before closing, some of the mistakes made on this project shouid be enumerated. Beneﬁt-
ing from the great white light of hindsight, the following suggestions are made.

Specify an Instrument air mmpressor- an air ccrnpressor off the shelf will give oily alr
problems.

Check into the necessity of automatic reset, rate time and proportional action on 'your con-
trollers. The steam controls selected had automatic reset and proportional action but, on the
level control, rate tme would have been helpful along with the proportional action apecified. This
decision depends on conditions; for some, it might be desirabie to have all three on some con-
trollers. : :

Use tithe bundles or smgles not flats; they are too hard fo. Handle

Ins:ali mercury relays for mterposmg relays on the ai&rm annunclator syszem and end the
troubles from dust. . .

In conclusgion, the total investment in the automaric control of the vacuum pans and filters
came to approximately $35, 000, of which 85, 500 was for labor and $29, 500 for materials. Asa
regult of this installation, we have saved approximately $14, 000 per vear, before deducting taxes
and depreciation. The system functions well, and has done much w smoorh out the operarion of
the pans and filters.

=
fu]
[



	Page 1
	Page 2
	Page 3
	Page 4

