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FOREWORD

This first revision to the Radwaste Topical Report No.

PPI-TR-7701 which was originally submitted to the Nuclear

Regulatory Commission (NRC) on March 22, 1978 has been prepared
to reflect (1) an improved process which yields no free standing

water following solidification, (2) process chemicals which can be

stored without degradations for a year or more instead of months,

(3) mixing techniques which yield homogeneous, solid radwaste |

billets, and (4) a transfer of the product line from Nuclear

Engineering Company, Inc., Jeffersontown, Kentucky to Teledyne
Energy Systems, Timonium, Maryland.

The name Protective Packaging, Inc. (PPI) has been changed

to the Protective Packaging Division (PPD) of Teledyne Energy

Systems. The trade name of the original chemical process, Tiger |

Lock, has been dropped. The improved process is now called U-Form.
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I. INTRODUCTIONs
.

This report describes the Radwaste Solidification System
manufactured by the Protective Packaging Division (PPD) of Teledyne
Energy Systems (TES). The process equipment, chemistry, operational

characteristics and data presented herein are based on systems already
installed and systems in the process of delivery and installation in
operating nuclear power generating plants in this country and over-
seas.

The main attributes of the U-Form Radwaste Solidification System
(RSS) are:

1. The ability to form homogeneous solid radwaste

billets of any desired size in a dry form, i.e.

no free standing water following the solidification

process.

2. The ability to store the process chemicals without

degradation of their functions by premature polymeri-
zation for longer periods of time.

3. The low capital cost of a permanent installation and

the low operating cost associated with (1) the use of

the U-Form inexpensive process chemicals (2) minimum

manhours required for the solidification process, and

(3) minimal maintenance of the simplified pumping and
handling system.

4. The ability to solidify boric acid, sulphate and resin

effluents, and spent filters equally well without

changing the process chemicals.

5. The low personnel radiation exposures which can be

achieved by using this systen.

6. The general safety realized by the use of the U-Form

System. The process chemicals are non-flammable and

in a liquid state which precludes the problems associated

with airborne dust and the inhalation thereof. The

resultant solidified billets are also non-flammable and

dust free. (Bare, solid 50 ft billets stored in the

open have shown no deterioration due to temperature,

rain storms or atmospheric pollution. Their surface

is hard and smooth, typical of the thermosetting

resins.)
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I. INTRODUCTION (cont'd)
f3
() Teledyne Energy Systems developed the U-Form process mainly

to eliminate the potential for free standing water which occasionally

occurred with the earlier Tiger I.ock process. TES also developed a

new air sparging system to replec?, if desired, the mechanical mixers

associated with the original disposable liners. Attendant with the

improved process chemicals came longer lifetimes for storage. Earlier

materials would start polymerizing after a few months of storage, '

now no noticeable changes occur for the first year of storage and

only additional test time will determine when the process chemicals

will exhibit a change.

The U-Form process summarized in Figures I-1, I-2 and I-3 l

utilizes a two-component addition to the radwaste which is to be

solidified. The first addition to the radwaste is an ammonium sulfate )
urea catalyst with proprietary additives. This mixture is blended by

the air sparging system as the second component is added. The second

component is non-reacted urea formaldehyde with proprietary additives |
which wen mixed with the radwaste and catalyst by the sparging unit

|

results in an exothermic reaction and a homogeneous solid billet.

Verification of the solidification process in real time can be deter-

mined by observing the temperature profile of the reaction as it takes

place. As mixing and polymerization proceed the temperature increases I

uniformly, but at the onset of solidification, the temperature remains )
relatively constant for a period of minutes (air sparging is stopped )

1
at this point) and then increases again after the billet has solidi- j

fied. This final temperature increase in the billet is due to the
]

change in the heat transfer coefficient of the solid billet compared

to the air sparged liquid mix. Finally, a topping cycle is used to

solidify vapor condensations which have been generated during the warm
,

solidification process. The topping cycle consists of injecting the

two U-Form chemicals through a static mixer designed into the liner |

where they absorb and solidify the condensation liquids in a one to

two inch layer which is simply an extension of the basic solid billet.

At this point all lines are removed by means of quick disconnect

connectors and the liner is ready for inspection and shipment. Visual

() proof of a dry billet can be accomplished, if desired, by removing a

top cover plug or removing a plug at the base of the liner. )
A detailed desription of this process is presented in Section VI, I

90001036
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I. INTRODUCTION (cont'd)
) Process Chemistry and Testing.

The physical plant for processing the radwastes (Figure I-4)

consists of (1) a waste blending tank and sampling system with

provisions to adjust the pH of the radwaste for optimum solidification,

(2) two process chemical storage tanks (3) a disposable liner complete

with level and temperature probes, a dewatering line for resins, an

air sparging unit, a static mixer, and (4) the modular pump units and

controls for transferring the radwastes, the U-Form chemicals, and

the dewater liquids. A deta;'.ed schematic of the system is shown

in Figure I-5. T''is system represents one of Teledyne Energy Systems

actual instal]ations. It should be recognized that each application

may require changes in functions, controls, auxiliary systems, etc.

depending on the particular user's facility, specific requirements,

and/or radwaste cc... position. A complete description of the system

follows in Section II, System Description,
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II. PROCESS DESCRIPTION
b The objective of the U-Form system is to collect, sample,

treat and transport liquid and solid radioactive waste materials

and ultimately to immobilize them in a form suitable for transport

anIl permanent storage. The system consists of a Waste Blending Tank i

with accessories, two Chemical Addition Tanks, a Catalyst Solution Tank,

a Urea Formaldehyde Concentrate (UFC) Tank, a Radwaste Pump, a Catalyst

Pump, a Dewatering Pump, two Chemical Addition Pumps, a Recirculation

Pump, a UFC Pump, Disposable Containers, and miscellaneous piping,

valves and hoses. The basic flow diagram of the U-Form radwaste

solidification system is shown in Figure I-5.

The Waste Blending Tank is a cylindrical vertical tank, with

flanged and dished heads. Its internal equipment includes dewatering |

filters, a spray nozzle, a sparging ring, and a motor-driven agitator.

Accessory equipment includes a u circulation pump, an ultrasonic
|level sensor, a radiation detector and an external heater. Since

this tank receives and processes all radioactive liquid and slurry

wastes, it requires installation inside heavy structural shielding.

The tank's external heater is used to adjust tank temperature and

if necessary, to preclude crystallization of boric acid concentrations,

although the presence of additives will minimize that possibility. An |

ultrasonic level detector monitors tank liquid level and a radiation !

monitor records radiation level at a set distance from the tank. Piping

is arranged so that resin heads cannot collect but flow through the

system unobstructed.
|

The couposition of the radwaste to be solidified determines |

what functions are performed in the Waste Blending Tank. If resin
1

radwaste is to be solidified it is singularly introduced to the Waste

Blending Tank, dewatered, then reslurried with aqueous radwaste from
evaporator bottoms. If liquid radwaste alone is to be solidified,

it is similarly pumped into the Weste Blending Tank, but does not

require dewatering.

After the Waste Blending Tank has been filled to the desireu

level, the contents are agitated to ensure a homogeneous mixture.

This radwaste mixture is then pumped through the recirculation system

V for a sufficient period of time to assure that the contents of the

90001044
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;.3 II. PROCESS DESCRIPTION (cont'd)
-) loop are representative of the Waste Blending Tank co3tente. While

the radwaste is recirculating, the pH is constantly being monitored

and recorded. The pH can be adjusted by incrementally adding either

a 10% sulfuric acid solution or a 40% sodium hydroxide solution

directly into the Waste Blending Tank through separate chemical

addition lines by means of a metering pump.

Experience has shown that optimum solidification takes place

at a moderately acid pH, betwen 5 and 7. A lower pH does not bar

solidification, but it may shorten the reaction time and result in

a more acidic end product. After the chemical treatment has concluded |
|

as specified in the Process Control Program, the four-way valve in

the recirculation pump discharge line is activated to the sample

position sending recirculating radwaste into the sampling system.

A sample is taken and analyzed by the plant chemistry lab to i

determine the specific ratio of solidification chemicals as outlined

in the Process Control Program. The line is then flushed with air to ,

1
'

clean out the sample line. After the sample has been evaluated and/or

solidified, discharge of radwaste from the Waste Blending Tank can

begin.

There are two general solidificacion situations which are to

be faced.

The first, and most usual situation, involves solidification of

liquid effluents discharged from the Waste Blending Tank, which may

or may not contain suspended solids or particulates. In this instance,

the liquid ef fluents are pumped into the disposable liner, chemicals

are added, the liner contents are agitated t assure a homogeneous

mixture, and colidification occurs.

The second situation provides for the encapsulation of solid

objects, such as filter cartridges, within a block of solidified

waste. The only differentiation between the two situations is that

the disposable liner is first fitted with an internal basket,

which is designed to catch and hold the filter, prior to receiving

the liquid radwaste. Detailed procedures for conducting these

operations are presented in Section IV.p-
(/ A third situation, used only in emergency situations when the

Waste Blending Tank must be by-passed, will permit dewatering of

resin beads in the disposable liner, followed by a solidification

90001045
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II. PROCESS DESCRIPTION (cont'd)

{} process conducted in the normal manner. This situation is not con-

sidered to be a regular operation.

A brief discussion of the types of radwaste forms treated by

the U-Form system is described below. A detailed chemical description

and test results is given in Section VI.

Aqueous Solutions i

Within the limitations of solubility and acceptable solidifi- |

cation temperatures, concentrations of 8-12% by weight boric acid and

15-22% by weight sodium sulfate define the maximum levels of these
l

salts that the U-Form system is designed to process. The incorpor- j
1

ation of a Waste Blending Tank improves the handling of these streams

by permitting adjusting of temperatures and pH, and diluting the mater-

ials with less concentrated floor drains and decontamination rinses.

The introduction of other salts and laundry chemicals at their antici-

pated concentrations has not interfered with satisfactory solidifica-

tion results.

Among the major aqueous radwaste constituents, there are

distinctive chemical differences ". hat influence solidification pro-

cecures. Boric acid in solution r.romotes a fast reaction rate of the

U-Form concentrate and the catalyst mixture. At the higher end of

the maximum concentration range, the boric acid reaction does not allow

sufficient time for adding all the solidification components before

the gelling stage begins, and results in some crystallization of

boric acid. Injecting a small amount of 40% sodium hydroxide to the

Waste Blending Tank increases the reaction time to allow full addition

of solidification components before gelling has started, and sharply

reduces the crystallization temperature of the solution. Only a

small portion of the boric acid converted to sodium borate facilitates

the improvement. Solutions of boric acid at 120 F and adjusted to

pH = 6 with sodium hydroxide have been solidified successfully to dry

solids in fifty cubic foot liners using a radwaste to U-Form chemicals

volume ratio of about 1.25 (55% radwaste per billet).

Higher concentrations of sodium sulfate also require special

treatment but of a different nature. Sodium sulfate promotes faster

{} U-Form reaction but not by introducing new acidity. It is rather a

concentration effect that is not significantly i o d by adding a

-
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II. PROCESS DESCRIPTION (cont'd)

(~) reasonable amount of sodium hydroxide. Restricting solution temper-
V

ature to 110 F and using a radwaste to U-Form chemicals volume ratio

of about 0.85 provides good results. The volume ratio criteria is

especially significant. Solutions diluted to 10-12% or less and/or

containing boric acid and other salts will solidify at higher

volume ratios approaching those required for boric acid solutions.

Slurries j
|Ion-exchange resin beads make up the principal insoluble

components in slurries to be solidified. Dirt from floor drains, iron

oxide rust, and filter aid particles are other components in slurries,

but should not significantly complicate solidification at anticipated

concentrations expected in practical operations.

Both cationic and anionic forms of resin beads either virgin

or in various spent conditions can influence urea-formaldehyde

solidification. Although blending with boric acid solution or other

radwaste does minimize resin bead influence, optimum treatment should

be based upon laboratory pre-test observation. The potential acid-

neutralizing or exchange capability of resin beads is not indicated

by pH readings. It has been found that bead reaction sites may in-

activate the necessary catalytic sulfuric acid that normally forms

during the early stages of solidification. Without the injection of

10% sulfuric acid to replace that amount that was removed, the

solidification only proceeds to a wet, paste-like condition. Slurries

of resin beads that may be dewatered leaving only a wet oake to be

solidified may require a combination of steps for successful treatment.

First, no more than 1.5 volumes of dewatered resin beads should be

mixed with 1 volume of combined chemical components. If a success-

ful laboratory solidification is not obtained under these condimions

within 1 hour after mixing, acid adjustment with 10% sulfuric acid is

indicated. A slurry of the dewatered resin beads and the catalyst

mixture should be acidified until the pH is reduced one full unit.

Then the urea-formaldehyde concentrate should be added and the solidi-

fication observed. Slow or incomplete hardening may indicate that

a lower adjusted pH value is required. As mentioned earlier, resins

can be re-slurried with liquid radwaste if desired.
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II. PROCESS DESCRIPTION (cont'd),

(d' Solids

One important consideration in the selection of agitation by

air mixing was the disposal problem associated with radioactive filter

cartridges in either fifty cubic foot liners or in some cases, fifty-

five gallon drums. Since the air sparger system does not require a

rigid agitator shaft, objects may be properly suspended in the geometric

center of the container, and then surrounded by solidified material,

preferably containing boric acid for improved shielding. In the absence

of appropriate radwaste liquid, tap water must be used as a replace-

ment. Approximately 1.0-1.2 volumes of tap water combined with 0.5

volume each of solidification components will form a firm, dry matrix.

Immobilization of objects with undiluted solidification components

should never be attempted as the resultant exotherm will be very active,
,

and may result in boiling, which creates a porous, non-homogeneous

billet.

Organics - Oils
iThe U-Form process has shown an ability to tolerate oils of

varying weights when ratios have not exceeded 1.0 parts of oil to

1.0 parts of the combined chemicals. Therefore the contamination of

waste effluents with trace amounts of oils is no problem. Where it

is desired to solidify hydrocarbon oil as the sole waste, it will be

necessary to mix 1.0 volume of oil with 0.5 volumes each of combined

chemicals.

90001048
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III. EQUIPMENT DESCRIPTION
rr(, Waste Blending Tank

The Waste Blending Tank subsystem provides the system the

capability to hold, control the temperature, analyze, and chemically

adjust quantities of radwaste before it is pumped into a disposable

container for solidification. Tia Waste 31ending Tank is a common

preprocessing collection point for radwaste streams from plant storage

tanks. At this collection point the tank's contents may be adjusted

cver a wide range. For example, resin beads may be dewatered in the

tank and then reslurried with aqueous radwaste from evaporator bottoms |

prior to transfer to a disposable container. The Waste Blending Tank
,

'

subsystem includes a method for adding chemicals to adjust the pH
l

of the tank contents and for sampling the contents. This allows pH i

to be set within the range required for solidification when U-Form I
l

chemicals are injected into the disposable container with the rad- !

waste. By providing a large margin of control over various parameters
1of the radwaste prior to pumping it into a disposable container, the I

Waste Blending Tank subsystem gives consistent results and a high level

of predictability of the final product.

The Waste Blending Tank has a nominal 1550 gallon capacity and

is a stainless steel type 316 cylindrical vertical tank, with flanged

and dished heads. Its internal equipment includes a dewater filter

assembly, a spray nozzle, a top entering motor-driven agitator, and i
|

a ring sparger. Accessory equipment includes a filter, water trap
'

and pressure switch assembly, an ultrasonic level sensor, a radiation

detector, a high liquid level sensor and an external heater with

controls. The motor-driven agitator, in conjunction with the action

of the recirculation pump, homogenizes and recirculates the tank
|

contents to provide a uniform mixture for sampling, treatment and |

disposition. The tank's external heater is used to adjust tempera- i

ture if necessary to prevent crystallization of high percentage boric

acid concentrations, although the presence of adjusting chemical
i

additives will minimize that possibility. The high liquid level
i

sensor is used to detect a tank overfill condition. An ultrasonic level l

-
detector monitors tank liquid level, and a radiation detector records

() radiation level at a set distance from the tank. Piping is arranged

90001049
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Waste Blending Tank (cont'd)

(-} so that no opportunity d.s afforded for resin beads to collect.
'

Pump suctions are taken through vertical internal standpipes (except

for the filter suction); all other penetrations are made either through

the top or the side of the tank.

Dewater Filter Assembly

One function of the WBT is to dewater ion exchange resins.

The resins are first piped into the WBT in slurry form by plant pumps

(not part of ;his system). Next, the water used to make up the slurry

is returned to the plant for re-use. In the Emergency Bypass-Fill and

Dewater Liner process, this dewatering may be done in a disposable

liner. Aqueous radwaste, such as boric acid, may then be used to

re-constitute, or re-slurry the resin beads. When done in a disposable

liner, solidification chemicals are also added during the re-slurry

operation. A disadvantage is that little control can be maintained on

the pH of the combined resins, aqueous radwaste, solidification

chemicals, and catalyst once all or part are in the end container.

With the WBT, dewatering is done in the tank itself, and during

addition of aqueous radwaste, the solids contents (percent of resin

beads in aqueous radwaste) can be controlled and the pH adjusted if

required. The dewater filter is an array of stainless steel wire

coils. The outside surface of the wire is flat. The spacing between

the narrowest openings in the coil is 25 microns. This configuration

allows clogging that occurs when a particle becomes tightly wedged
between the filtering gaps to be easily unclogged by backflushing.

This type filter has been used in many applications and is well

known in the power generation industry. The Dewater Filter Assembly

consists of a manifold with an array of fourteen filters as shown

in Figure III-l.

Ultrasonic Level Probe

The Ultrasonic Level Probe is a reliable non-contact method
for measuring the level of the Waste Blending Tank contents. The

Level Probe Assembly consists of a corrosion resistant sensor and

solid state electronics. The electronics send a series of high

powered pulses to the sensor which are transformed to acoustical

pulses. The echos received from the target material are amplified

and detected. The electronics produce a DC voltage and current output

proportional to the distance to the material.

90001050
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High Level Probe
/"'s(-) The High Level Probe is a Fluid Components Model 8-66 heat

actuated liquid level controller which shuts the system off if the
level of the Waste Blending Tank contents exceeds 100% set point.
The probe will detect the presence or absence of any liquid regard-
less of type, viscosity, density, temperature, pressure or other
characteristic. All parts of the probe which are exposed to the

,

contents of the Waste Blending Tank are stainless steel. The elec-

tronic circuitry is completely solid state.

Radiation Monitor System

A General Atomic Radiation Monitoring System monitors the
Waste Blending Tank room. This system consists of a Model RD-1
Monitor mounted in the WBT room and a Model RP-1A Readout Module on
the Control Panel. The system has adjustable setpoints so that the

2xceedssystem annunciators may be activated when the radiation level
the setpoint value.

Spray Nozzle
TheThis assembly is located near the top center of the WBT.

sprinkler is used to (a) wash down the internal surfaces of the WBT
and (b) to add water to the WBT if required to dilute the tank
contents. Washdown is part of a periodic routine to clean any
residue from tank internals.

Heater and Controls
The Waste Blending Tank and associated piping that might

carry boric acid must be heated. Boric acid crystallizes at approx-

imately 97 F for an 8% solution and 160 F for a 16% solution. The

heater is automatically activated by system logic during the WBT
Fill operations (either Liquid or Resin) and whennver there is
radwaste remaining in the WBT.

Filter and Vent Assembly

During the filling of a disposable containar, the air displaced
by the entering liquids and the air introduced into the container for
mixing, are vented to the plant ventilation system via this assembly.
The Filter and Vent Assembly is composed of a filter assembly and
vapor trap, which are piped in series with the plant's vent line to

,_

(-) remove any air-borne particulate matter or liquid which could be

90001052
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() Filter and Vent Assembly (cont'd)'

exhausted into the vent system during radwaste processing. The

filter assembly contains a filter element (s) capable of removing

particles larger than 5 microns. The vapor trap contains a float

which closes the vent line when a given quantity of liquid is

accumulated in the trap. When the float closes off the vent line, a

pressure sensing switch in the Filter and Vent Assembly is activated

causing the system to perform an ABNORMAL STOP. The annunciator panel

light marked DISPOSABLE CONTAINER OVERPRESSURE will be illuminated

on the control panel and an alarm horn will be sounded. This type

of vent line malfunction results in an immediate shutdown of the

radwaste processing system. Periodic maintenance of the Filter and

Vent Assembly should eliminate the frequent occurrence of this

malfunction.

The exact same Filter and Vent Assembly is also provided for

the plant vent line piped to the Waste Blending Tank (WBT). The

assembly serves the same function in the WBT vent line and will also

result in a system ABNORMAL STOP and control panel annunciation.

Flow Detector i

The Waste Blending Tank inlet line is equipped with a Fluid

Components Model 12-64 thermally activated flow switch. This is an

interlock device to prevent the inlet pump from being operated if

no flow is present due to clogging, air entry or any other abnormal

condition. |

Mixer Arrangement

The Waste Blending Tank Mixer Assembly is shown in Figure

III-2. The heavy duty top entering mixer motor is rated 5 hp, 60

hertz, 3 phase electrical service. All mixer wetted parts are of type

316 stainless steel construction.

90001053
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Chemical Addition System

(%,'~l The two component system requires the use of two pH adjust-

ment chemicals; 10% H SO to lower the pH and 40% NaOH to raise the
2 4

pH of the Waste Blending Tank contents.

The tanks have a capacity of 150 gallons and are self-

supporting. The tanks are constructed from 316 stainless steel to

provide optimum corrosion resistance. Adding the chemicals to the

tanks is done manually bv pouring the chemical into an equal amount

of water already in the tank. A sturdy platform should be permanently

installed at the tanks so the chemicals can be added with maximum
safety.

Each of the chemicals is pumped into the Waste Blending Tank i

via its own metering type pump and chemical addition line. The

chemical addition pumps are Moyno progressing cavity type pumps with

all wetted metal surfaces constructed of stainless steel type 316.

The stator of the H SO pump is manufactured from Hypolon and the
2 4

stator of the NaOH pump from Epdm. Each pump is rated 1/2 hp, 1425

rpm for 190-380 volta, 60 hertz, 3 phase electrical service. The

pumps add chemicals to the WBT at a rate of 3 gpm.

WBT Recirculation Module

The Waste Blending Tank Recirculation / Sample System serves

three functions:

(a) To recirculate the contents of the Waste Blending Tank

so that a representative sample of the contents may be obtained.

(b) To monitor the pH of the Waste Blending Tank contents i

as they recirculate to identify the chemicals required for pH

adjustment.

(c) To provide a sample from the Waste Blending Tank

contents so that it can be analyzed and solidified.

All metal wetted surfaces of the valves and piping are con-

structed of stainless steel type 316 and are capable of handling the

Waste Blending Tank contents with minimum corrosion effects. All

valves except maintenance valves are either automatically control-

lable or controllable through a shielding wall.

Cl) 90001055
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WBT Recirculation Module (cont'd),.

?

(/ Figure III-3 shows a diagram of the components of the loop.

All valves are "Tufline" except the check valves which are "Powell"

type. The valve actuator is a Raymond Control System type.

The next illustration, Figure III-4 shows the physical arrange-

ment of the sampling loop; this arrangement is not obvious from the

system schematic. Note that a loop exists that will hold, by gravity,

the loop contents when the pump stops. As will be shown later, the

lower valve on the loop (sample valve) and the upper (vent) valve in

the loop, when opened, will allow the loop contents to be drained.

This arrangement limits the sample quantity to a definite amount.

When the volume of this part of the loop is known, a sample container

can be designed to contain this amount without the possibility of an

overflow occurring. Recommended piping bends in the loop are

5 diameter bends, minimum.

The next illustration, Figure III-5, shows the loop valves

in a status that permits normal recirculation of the Waste Blending

Tank contents. Dark-shaded valve ports indicate ports that are

blocked.

Figure III-6 shows the valve conditions set for recirculation

in the sample loop. This condition must be maintained for sufficient

time to assure that the contents of the sample loop are representative

of the tank contents.

Figure III-7 shows the loop in a condition to be drained.

Note that the Waste Blending Tank recirculation path has also been

re-established, although it is not necessary to maintain pump oper-

ation unless a recirculation phase is desired.

After sampling, a flush cycle is required to clear the sample

loop. The conditions for performing this function are shown in

Figure III-8. Resin beads have a tendency to adhere to piping walls

even if piping is run in a vertical manner. In addition, resin

plugging can occur if sufficient velocity is not maintained. Both

phenomena may be observed in the sampling loop, so flushing is

mandatory. The quantity of resin beads remaining in the loop after

sampling may be insignificant when compared to the total quantity,,

( -)'
of resin beads in the sample. Nevertheless, flushing is still re-

quired to aid in clean-up of the sample loop and recirculation

system prior to the next sample,

90001056



__

, (-.
l V V
|

.

I n * .

.' i ' VENT-

, - -?- d'

' A.

- ,.-

_~.

.

.

FLUSH ,; -
WATER

.'s-

.
!% g'

p /-TUFLINE 4 WAY VALVE j(.'-r
g4 ,' , ;y

' '- ; -
?; . p4.Q _' I

.

f a g.:. w
u*

V , - . , '
i

,
' '

.

. WASTE
'

4 >- .' BLENDING
SAMPLE

'''

.' . TANK
s i .. *.

.

.-(
M ?,

|~ . !.V Cw " s8 ,

FLUSH ', f *-
C- WATER , ~ , . ..

--
~ ______ _O

Cn
N

FIGURE III-3. WASTE BLENDING TANK RECIRCULATION / SAMPLE LOOP

_ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ - _ _ _ - _



___ , , . .

-24-

O ,
..

...

i VENT M
'

r:
* . a:.

*

, : y , ,

e ~ =*~ a .. ..

9,

. i '. _

TO WATER
>

. .
.___
'

4 WAY, i..-
' otc_: t__ ,o VALVE,

' c . ,. ..

.
..

o ..
.

:i
@Q

, . .

i"'"
.

FLUSH i
"

' 6' -

WATER ,.
.,

u

.

.

.,
i

.

.

.I y

.-|
*

.. ..

.. -

I _L-
I

e

.O

[- k FROM RECIRCULATION
k/'.; PUMP
'' .w

.

..

.

SAMPLE d.) 90001058
. '.s;..,, .

&

O
FIGURE 111-4. RECIRICULATION/ SAMPLE LOOP, PHYSICAL ARRANGEMENT

- _



,.

V U

.,.

!;s VENT
.3* f,

' n.
- a.-

*
.

. .

.

FLUSH ,; -
WATER .-

. >
~

4 . N
4 . TUFLINE 4 WAY VALVE !?] ,e

'

,

. -;-'g . no_g _' o
,

t ,.., " w- ..

'a IV -*
e

, ' ,
' y' ~.-

.:. . WASTE
'

} .

'' *5 BLENDINGSAMPLE ' . 's
.

. TANK, - .o.-

.

-(e
so g

Qc=
_.

''

g .. . E
" v s

.

e FLUSH ', f *-
WATER '5-

_-

FIGURE III-5. RECIRCULATION / SAMPLE LOOP IN RECIRCULATION ONLY MODE

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _



,- ,.-
; (

'\_

. . . ,

if0 VENT

. .'? f,
' A.

,.-

. .
,

..

.

FLUSH ,; ..

WATER ,-

.>

IN*

TUFLINE 4 WAY VALVE hTJ
' ., c4 g.-

~ '- J - L
,

y,. Oq..-f - m
-

.

i-

1. -, o . .:;. . . .

.
- V

' r
,

- . ' ' WASTE
'

4 . 5 BLENDING
SAMPLE ' ' . '

.
'

>: . *.- TANK.

i
-

b
.

E bc:
. . . -o .

'

.|', ~- < J
o FLUSH ', :' *
& WATER '.5O .

_ __ _

FIGURE III-6. RECIRCULATION / SAMPLE LOOP, CIIARGING TIIE SAMPLE LOOP
__

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ - _ - _ _ _ - -



,, ,-
) LJ

.**g

. ::C VENT

.!0 [,
' o.

a.-

. .
,

...

. .
,

FLUSH ,; '

WATER .

.>.

. $N . . -

h @?.'
~'

TUFLINE 4 WAY VALVE ? c m-

M N !-. . . . ,'

z;. e#_g e
--

t(.
'i ; ,

'

e ' ;- ~*,
' ' ., ' ,. .

WASTE
'

I ' '
. ,

*

BLENDING. . - 5

SAMPLE ' . . *.- TANK.

$ -
.

.

-

e
@o

$ D o. 4 eT
a l_ ,;t? u s
*

FLUSH 'I?~

WATER 's-;

- - - - _ _ - -

FIGURE III 7. RECIRCULATION / SAMPLE LOOP, CONDITION DURING SAMPLIIiG



_ . . - .

i

O O -

,

. .,. c ;

20 VENT i

.!? f
'

,
i n.

**

A*, g

r
,. , . .

.. 1.

.

FLUSH ,; ; - ,

'

WATER .

.>
\

*

..'. TUFLINE 4 WAY VALVE
. . -

}i,(. c m.

~ 'F; ' D<}--{
''

y
a t ! ..! - v -;,, t

,

, , ir .

T -

WASTE ;
'

I ..i ' ' F BLENDING
*.. ,

'

SAMPLE . . . , TANK.

s .: ,, ;
,

.

.4
% .: -

A ."eMo '' -

;, o - \/
;

tT:1_.a c - - >
i o :

,6.* Im .-"
a , c. < > ~

FLUSH 'Ntm "

N WATER '.- s -
-

-

:
.

.

?

..

FIGURE III-8. RECIRCULATION /SMIPLE LOOP, FLUSHING TIIE SMIPLE LOOP
- - - - . - _ . - - - - .

,

__._. _ ___-_____. _ __ _ _ _____ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ < n ~._ _- _ - * _ _ _ _ _ _ _ _ . _ _ _ . . _ .-_____.______:--____________L



-29- |

PPD-TR-7701
l

Recirculation Pump !

() The Recirculation Pump is a Moyno lL6 progressive cavity type l

pump with all wetted metal surfaces constructed of 316 stainless

steel. The pump is rated 2 hp, 60 hertz, 3 phase electrical service.

The contents of the WBT are recirculated at a rate of ~15 gpm. The

motor is coupled to the pump through a V-belt and pulley combination

to achieve the pump output that is required for recirculation. I

pH Monitor

The pH of the WBT contents is constantly monitored during the
i

recirculation process by a Beckman Model 960-A pH Monitor. The
,

monitor features a dual high/ low relay contact closure for hook-up

to annunciators. The pH monitor is interlocked so that the Fill

Liner process will not proceed until the pH is adjusted to within

acceptable limits of >5 and <7.
1

Process Module

The Process Module as shown in Figure III-9 consists of the

required pumps, valves and instrumentation necessary for transporting, j

controlling and ultimate processing of liquid radwaste and solidifi-

cation chemicals. The pumps, valves and instrumentation are mounted !

on a common base for convenience. All pumps (radwaste, dewatering,

UFC and catalyst) are of the positive displacement type and are

driven by electric motors. The catalyst, UFC and dewater pumps are

Moyno types 2L3. These pumps are capable of pumping at a maximum

rate of 10 gpm. The radwaste pump is a Moyno type 1L6 and pumps

at a rate of 15 gpm. The type and model of each pump and motor is

given in the Moyno pump data, Roper pump data, and GE motor data in

the appendix. The UFC and catalyst pump are driven by variable speed

direct current motors. The radwaste and dewater pumps are driven by

constant speed AC motors. A three position electrically operated
,

valve is mounted at the radwaste pump inlet to control the flow of
'

radwaste and flush water through the system. Flow sensor and

pressure switches are mountedin the piping. These units transmit

electrical signals to the control module to regulate the pumps and ;

valves for each of the processes; they also perform as safety devices

to stop a process in the event of an abnormal condition.

C)"
90001063
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Control Module

() All of the automatic control logic is contained within the

control module. Each solid-state module is easily inserted oh removed
for replacement. Figure III-10 is a photo of the control panel. The
process selector and all other switches needed to select and control

the processes, waste materials, etc. as well as all indicator lights

required to monitor the automatic processes are located on this

panel. The seven solidification and packaging processes are controlled

by a selector button on the face of the panel. The seven automatic

processes available to the operator are: WBT Fill-Liquid, WBT Fill |
1

& Dewater Rosins, Fill & Solidify, Fill Only, Solidify Only, Emergency J

Bypass-Fill Liner, Emergency Bypass-Fill and Dewater Liner and |
|

Recirculation. For any of these processes, the selector button of I

|
the desired process must be depressed in conjunction with the start |

|button. The indicator lights for each process indicate the process

selected or in progress. Additional indicator lights are labeled and |

show the operation of the dewater pump, radwaste pump, UFC pump, |

catalyst pump and disposable container sparger. The lights labeled

dewater flow, radwaste flow, etc. prove that there is flow through

these respective systems; they " blink" when flow is e::pected , or

pending, and glow steadily after flow is established. These flow

indicators receive their signals from the flow switches on the

dewater pump, radwaste pump, UFC pump, catalyst pump, WBT inlet line,
and recirculation line. The operation of WBT inlet valve MOV 4

is indicated by the three-position lights " Resins Open", "Close"

and ' Liquid Open" . These lights blink as the valves shift and remain

on steady to indicate the final position. The 100% full and 90%

full indicators show the level of material in the liner. The "over

pressure", " overfill" and " radiation limits exceeded", " valve

inoperative", " flush water or sparger air unavailable" and "no flow"

lights indicate abnormal or emergency conditions. The solid state

logic system consists of an array of electronic modules and their

inter-connecting wiring. These modules receive information in the

form of electrical signals from the process module, liner level

probe, etc., assimilate and correlate this information, and produce

( ), an output in the form of another electrical signal. The various

output signals are amp 2 laud and relayed to the pump and valves to
control the processes and also light the indicator lights in the panel.

90001065
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;, Control Module (cont'd)

Thus, the actions taken by the process module are the result of the

schedule of the particular process selected and the level of material

in the liner.

The control logic features the following interlocks.

Process Interlock

Process selection is interlocked such that once the start

button is depressed for a particular process, that process will

continue until completion even if the selector switch position is

changed and the start button depressed again. This precludes the

possibility cf mixed processes, evaporator concentrates being

dewatere'd, etc.
;

Process Stop

Any process may be stopped at any time by depressing the stop

button. Restart the system by depressing the reset button. If the

process is stopped while the radwaste pump is operating, automatic
flush will take place.

Power Failure

In the event of a power failure, the memory units will cause

the system to resume the original process when power is restored (reset

button and start buttons must be depressed).

Valve / System Interlocks

Both the three-way radwaste valves are interlocked so that the !

radwaste pump motor cannot start until either valve is fully opened.

Proof of Flow Circuit

If flow does not commence within a predetermined time after

pumps start up, the system will stop and the Abnormal Stop light will

come on. This will occur if flow stops during any process. (Rad-
vaste, UFC, Catalyst or Dewater Process) .

Indicator Lights

A blinking indicator light shows that the electronic control

system is demanding a certain action and that action is not completed;

a steady indicator light verifies complete action or a stable

() condition.

90001067
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Indicator Lights (cont'd)

Single unit (blinking) indicator lights are provided for each

of the four flow indicator switches. Blinking indicator lights are

also used to prove the action of the three-way valves. Single unit

indicator lights go on with each of the pump motors. Additional

single unit lights are used to label the six processes. A light

indicates waste liner 40% full, waste liner 100% full, or liner mixer

in operations. Other lights indicate emergency conditions: "over-
fill", "over-pressure", or " rad-exceed".

Radiation Level Exceed Interlock

If either "high" (cask surface) or " low" (10 ft. from source)

radiation level is exceeded, the rad-exceed and abnormal stop lights

BOTH come on, and the system stops. if the radwaste pump is operating

when rad-exceeds, automatic flush will take place.

Overfill Interlock

If the liner is filled above the normal (100%) level, the system

will stop and the overfill and abnormal stop lights will come on.

No automatic flush will occur.

Over-Pressure Interlock

If an over-pressure condition occurs in the process module

lines or disposable liner, the over-pressure and abnormal stop lights

will BOTH come on and the system will stop; without automatic flush.

Failed Electrical Connection Lock-Out
If the electrical circuitry from the control panel to the

waste liner becomes "open" (due to a poor connection at the liner

level probe receptacle) or for any other reason, the system will

" Abnormal Stop". An unconnected or improperly connected liner level

probe plug will prevent the system from starting initially.

Dewater Low-Vacuum Cut-Off

If the vacuum at the suction side of the dewater pump drops

to a pre-determined low value, the pump will chut off. This normally

signifies completion of a dewatering cycle, as air is drawn through

essentially dry material, but it may also be the result of a failed

suction hose, leaking connections, etc.

() 90001068
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() Dewater High-Vacuum Cut-Off

If the vacuum at the dewater pump suction should become abnor-

mally high, the pump will shut off. This condition is almost always

due to a clogged dewater filter (in the disposable liner) and may

result if dewatering of material containing very fine particles is

attempted.

Catalyst Low Level Interlock

If catalyst level drops below the minimum level during a process, |
catal st low light will come on; the process will continue to a normal I;

comple tion . The system will refuse to start again until the supply

tank hcs been replenished. The recommended minimum quantity of

catalyst is approximately 50 gallons.

Audible Alarm Silence Interlock

If the audible alarm has been silenced, the system cannot be

restarted until the alarm silence selector switch is placed in the

alarm connected position to ensure that an audible alarm will be

received if an abnormal condition should occur. j

Power Module j

The power module contains the 3-phase power distribution panels,

transformers, motor starters, SCR (variable speed direct current motor)

drives, power supplies for the logic and control systems, single

phase distribution panel, and relays. The arrangement and location of

these devices is shown on Figure III-ll. The rpm of the U-Form and

catalyst pumps are adjusted by rotating the speed adjusters on the

respective SCR drive unit. All pumps and both 3-way valves may be

controlled manually by the hand control switches on the SCR's, motor

starters, or valve control relay buttons.

Filter Transfer Cask

The Filter Transfer Cask (Figure III-12) is a lead lined

container with a removable bottom for receiving and discharging spent

filter elements. The interior of the transfer cask is fabricated

from stainless steel to minimize contamination problems and the

exterior is fabricated from carbon steel to provide durability and

structural integrity. Sandwiched between the two steel shells is

O
90001069
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(') Filter Transfer Cask (cont'd)
%)

approximately 6 inches of lead to attenuate the radiation from the

highest activity filter to less than.01 rem /hr. at the outer surface

of the cask. The cask is designed for remote handling and operation

to reduce the exposure time of an operator in the radiation field.

The grapple assembly (Figure III-14) is designed to engage the filter

elements and is operated by a separate pendant switch incorporated

in the cask / hoist controls. The grapple is fail-safe in design to

prevent a filter element from being released during a power failure

or similar problem.

Disposable Liners

Most disposable liners are 50 f t sheet steel tanks in which

solidification takes place. An air sparger is mounted internally for

reliable, efficient mixing of the radwaste and chemicals. All liners

are protar od on the exterior surface with a coat of industrial

primer, interior surfaces are protected from corrosion with a'-

coal tar epoxy coating. The level of material in each liner is

detected electrically using 6 electrodes secured to the vertical

instrumentation probe. The liners are shown in Figure III-14

and descriM.d helow.

Type I Liner

This liner is a closed tank supplied with male quick

disconnect fittings for radwaste, catalyst, UFC, compressed air,

and vent line attachment. This liner should be used only in conjunc-

tion with the Fill & Solidify, Fill Only, Solidify Only and Emergen-

cy Bypass-Fill Liner automatic processes.

Type II Liner

This liner is the Jame as the Type I liner with the additional

capability to dewater resin beads. This liner may only be used in

conjunction with the Emergency Bypass-Fill and Dewater Liner

automatic process.

Type III Liner

This liner is provided with a removable top and a centrally
1

suspended basket. With the top removed, this liner will receive a

{} spent filter cartridge. The top is installed and secured in place,

then the liner is filled with radwaste and solidified, entrapping

the filter cartridge. This liner may only be used in conjunction

90001072
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Type III (cont'd)

() with the Fill & Solidify, Fill Only, Solidify Only and Emergency

Bypass-Fill Liner automatic processes.

55 Gallon Drum

The drums are DOT 17H type 55-gallon steel drums with

removable heads as shown in Figure III-15. In the appendix is a

standard specification (ANSI for DOT 17H, universal drums. Each

drum is provided with a lid modified to meet the requirements of the

drum capper and a rigid polyethylene liner and lid for internal

corrosion protection. The stacking capacity of the DOT 17H drums

was tested by Monsanto Research Corporation's Mound Facility

(Miamisburg, Ohio). An empty DOT 17H drum was subjected to a dead

load of 4,500 pounds for 24 hours without damaging the drum. This

test suggests that seven of these drums, filled with solidified rad-

waste, could easily be stacked in a vertical configuration without

jecgardizing the integrity of the drums.

Fill and Washdown Station

The Fill and Washdown Station contains the necessary equipment

and facilities for filling, securing and decontaminating a disposable
3container (either 55-gallon drum or 50 ft liner) in preparation for !

shipment. The processing area requires a floor space of approximately

12' by 24' exclusive of walls. A straight, 20' set of guide rails

set flush in the floor and paralleling a shielding wall moves a

motor-operated rail cart through the processing area. There are four

stations located along this rail. The first station is a Loading

Position. The plant overhead crane is used to position an open, empty

55-gallon drum on the rail cart initially located in this area. With

remote controls, located on the other side of the shielding wall, the

cart containing the drum is moved to the second station, the Fill

Station. At this position, a jib crane lowers the Fill Shield and Mixer

Assembly to contact the top edge of the open drum. The operator then

initiates the fill and solidify process or other process selected on

the system control panel. When this is complete, the cart containing

I

(7)
90001075
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() Fill and Washdown Station (cont'd)
'

the filled, open, 55-gallon drum is moved to the Capping Station.

The operator loads the drum lid on the overhead lid positioning device 1

on the control station side of the shielding wall, and actuates a

control that moves the lid to the dhot" side of the wall and positions |
I

it on the drum, tightening the circular band that secures the lid

to the drum. (The standard 3 1/2" ring bolt on the band is replaced )
by a 7" bolt). |

Transportation S'aields
3The 50 ft liner lead shield thickness is 4 inches. The unit

weighs approximately 26,400 pounds, is approximately 60 inches in

diameter by 60 inches in height. Two lids ere bolted onto the

unit after a liner is inserted; a primary liil and a secondary lid.

The former weighs approximately 1,100 pounds, the latter approximately |

2,000 pounds.

A drum transportation shield is recommended for handling 55-

gallon drums in the radwaste fill area and for transporting the filled

drums to the drum storage area. It is recommended that the 55-gallon

drum be inside a transportation shield prior to disposal and solidi-

fication of a spent filter cartridge as well as normal radwaste I
solidification. The transportation shield is designed to mate with

the spent filter transfer cask body to enable a spent filter to be

discharged into the drum while the drum is completely shielded.

The shield is maneuvered by a facility bridge crane using a

sling which remains attached to the transportation shield lid. This

sling can be removed from the lid and attached to the shield body for

purposes of moving only the shield body. With the shield lid removed,

enough area of the drum is exposed to enable conventional 55-gallon

drum handling tools to be used to remove the filled drum from the

shield. The inside bottom surface of the shield is sloped to enable

decontamination water to be drained from the shield thicough a built-

in drain.

() 90001077
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IV. SYSTEM OPERATIONSf~s- s

(/ A. WASTE BLENDING TANK

1. Dewatering and Reslurrying

The dewater proceso provides the capability for removing f
|

transport water from a resin bead slurry and returning

it to the power plant for reuse. Dewatered resin beads

can then be reslurried with a controlled amount of
aqueous evaporator bottoms. This concentrated radwaste |

mixture of resin beads and evaporator bottoms allows

the plant to solidify much more efficiently and economi- |

cally. The dewatering /re-slurrying sequence is an

integral part of two fully automatic processes; Fill |

WBT-Resins, and Emergency Bypass Fill and Dewater.

Logic sequences for each of these processes are appended
to this section. In the former process, which is used

most often, resins are dewatered in the Waste Blending

Tank. In the latter case, which is seldom used, resins

are dewatered in a disposable container which has been |

adapted with a dewater filter assembly. The dewater

filter assembly is an array of stainless steel wire

coils with narrow slots 25 microns in width. The

design allows the filter to be easily unclogged by

backflushing should particles become wedged between the
filter gaps. The dewater sequence for the Waste

Blending Tank consists of filling the tank to a preset

level (level C in Figure IV-1) with a slurry of water

and resin beads. Once the level sensor detects that

level C has been reached, the dewater pump, P101,

starts and continues until all of the transport water

has been drawn off, leaving a layer of dewatered resin

beads. The control principle is a low vacuum signal

from the dewater pump pressure switch, PS103 and an

appropriate level signal from the level sensor, LIl.

With both signals present, the tank must have material

to a certain height (C) and that material must be

dewatered.

90001078
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1. Dewatering and Reslurrying (cont'd)

f'/\ When this occurs valve MOV 4 rotates to the liquids
us

position and the WBT is filled to level B with evaporator

bottoms. Level B is calculated to replace only enough

liquid to produce a pumpable slurry. The WBT sparger 1

and mixer start and continue to mix until the tank is

empty.

B. WBT FILL - RESINS

1. Operator closes manual valves V6, V7, Vll, V12, V205,

V206, V214, V215, V210, V212 if open and opens manual

valves V3, V4, V5, V10, V201, V203, V204, V207, V208,

V209, V211, V213, V216 if closed. Operator manually

rotates V1 to the UFC tank /UFC pump position and V2

to the urea catalyst / urea catalyst pump position.

2. Operator selects either BDTS or LWPS resin waste for

processing by pressing' the corresponding button on

the control panel. |

3. Operator depresses the WBT Fill - Resin process "on"
button.

4. WBT heater is automatically activated if the temperature I

of the WBT is below 120*F as detected by the temperature

probe. The high level detector, level sensor and radia-

tion moni tor are on continuously.

5. Motor operated valves rotate to their normal start

positions as defined below. '

MOV 1 closed

MOV 2 closed

MOV 3 WBT/radwaste discharge position

MOV 4 Olosed

MOV 5 recirculation pump /WRT position

MOV 6-NBT/ recirculation pump positiot

MOV 7 closed

MOV 101 closed

MOV 102 WBT/dewater pump position

HV 2473 closed

() 90001080-HV 2474 closed

HV 4220 closed

HV 7756 closed
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() 6e If the operator pressed the LWPS resin waste button

the process proceeds as follows:

(a) Valve HV 4220 rotates open

(b) Valve HV 2473 rotates open, then after an interval

for backflushing, closes

The sequence proceeds with Step 8.

7. If the operator pressed the BDTS resin waste button the

process proceeds as follows:

(a) Valve HV 7756 rotates open

(b) Valve HV 2474 rotates open, then after an interval

for backflushing, closes.

The sequence proceeds with Step 8.

8. Operator depresses the system " start" button. Valve

MOV 4 rotates to the resins position.

9. The plant resin waste discharge pump starts and continues

to pump until the contents of the WBT reach a 50% level.

For this to occur the following operating conditions

must exist:

(a) Flow detector FD2 senses flow

(b) Pressure switch PS1 high pressure limit has not

been reached

(c) High level detector LT2 overfill condition has

not been reached

(d) Radiation monitor high radiation limit has not

been reached

(e) Flush water is available

The sequence proceeds with Step 11.

10. The plant waste discharge pump does not start or starts

and shuts off due to one of the abnormal conditions

listed below. System alarm will sound identifying the

abnormality; operator must depress " silence" button

to stop alarm.

(a) Flow detector FD2 does not sense flow

(b) Pressure switch PSl high pressure limit has

() been reached

(c) High level detector LT2 overfill condition has

been reached
90001081
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10. ( con t' d)
n() (d) Radiation monitor high radiation limit has

been reached

(e) Flush water is not available

Operator must manually resolve abnormality prior to

proceeding. Once the abnormality has been resolved the

operator presses the RESET and CONTINUE buttons which
restarts the system at the point at which it was halted.

11. If the operator initially pressed the LWPS resin waste

button the process proceeds as follows:

(a) Valve HV 4220 closes

(b) Valve HV 2473 opens while the waste discharge

pump continues to run

(c) After an interval pump M5 shuts off and valve

HV 4220 opens
(d) After an interval HV 4220 and HV 2473 close

The sequence proceeds with Step 13.

12. If the operator initially pressed the BDTS resin waste

button the process proceeds as follows:

(a) Valve HV 7756 closes

(b) Valve HV 2474 opens while the waste discharge

pump is still running

(c) After an interval pump M5 shuts off and valve

HV 7756 opens

(d) After an interval HV 2474 and HV 7756 close

The sequence proceeds with Step 13.

13. WBT inlet valve MOV 4 closes.

14. Valve MOV 7 opens.

15. Dewater pump P 101 starts and continues until the resin

beads are dewatered as detected by the pump suction

pressure switch PSS (low vacuum). The following normal

operating conditions must exist for this to occur:

(a) Flow detector FD104 senses flow

(b) Pump discharge pressure switch PS103 high
pressure limit has not been reached

() (c) Pump suction pressure switch PS5 high vacuum

limit has not been reached

(d) Flush water is available. 90001082
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15. (cont'd)bs/ Sequence proceeds with Step 18.

16. Dewater pump P101 does not start or starts and shuts

off due to one of the abnormal conditions listed below.

A system alarm will sound; operator must depress the

" silence" button to stop the alarm.

(a) Flow detector FD104 does not sense flow

(b) Pump discharge pressure switch PS103 high pressure

limit has been reached

(c) Flush water is not available

Operator must manually resolve abnormality prior to

proceeding. Once the abnormality has been resolved,

the operator presses the RESET and CONTINUE buttons

which restarts the system at the point at which it

was halted.

17. Dewater pump P101 starts and shuts off as a result of

the dewater filter clogging (pressure switch PS5 high

vacuum limit reached). The following sequence is

initiated:

(a) MOV 101 rotates to the dewater line flush position

(b) After a time interval, valve MOV 101 closes

(c) Dewater pump P101 starts

(d) If the dewater filter clogs again (high vaccum),

steps (a) through (d) repeat once more

(e) If filter clogs again (high vacuum), dewater

pump shuts off

(f) If the filter clears, the dewater pump starts

and continues until pressure switch PS5 (low

vacuum) indicates the dewater process is complete.

18. Valve MOV 101 rotates to the dewater line flush position,

then after an interval for backflushing MOV 7 closes.

The dewater pump starts, then after an interval for for-

ward flushing, shuts off.

19. MOV 101 closes.
90001083g
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20. WBT inlet valve MOV 4 rotates to the liquid

, ~) position and remains in that position until the WBT is|
,

" full" and the forward flush cycle is completed. For

this to occur the following normal operating conditions

must exist:

(a) Flow detector FD 2 senses flow

(b) Pressure PSl high pressure limit has not been

reached

(c) High level detector LT2 overfill condition has

not been reached

(d) Radiation monitor high radiation limit has not

been reached

(e) Flush water is available

The sequence proceeds with Step 22.

21. The WBT inlet valve MOV 4 remains closed or opens and

closes due to any a of the abnormal conditions

listed below. A .f stem alarm identifying the abnor-

mality will sound; operator must depress the " silence"

button to stop.the alarm.

(a) Flow detector FD2 does not sense flow

(b) Pressure switch PSl high pressure limit has

been reached

(c) High level detector LT2 overfill condition has

been reached

(d) Radiation monitor high radiation limit has been I

reached
'

(e) Flush water is not available

Operator must manually resolve the abnormality prior

to proceeding. Once the abnormality has been resolved

the operator presses the RESET and CONTINUE buttons which |
|

restarts the system at the point at which it was halted.

22. The liquid waste discharge line is backflushed to the

liquid storage tank and forward flushed to the WBT.
|

23. WBT inlet valve MOV 4 closes. i

1

24. Process complete. |

|
_ _ - _ _ - _ . _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ _ _
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C. EMERGENCY BYPASS - FILL AND DEWATER LINER

1. Emergency bypass valves V 210 and V 212 are manually{}
opened by the operator.

2. WBT valves V 211 and V 213 are manually closed by the

operator.

3. The operator presses the Emergency Bypass - Fill and
Dewater Liner button and the system " start" button.

4. Valve MOV 4 rotates to the resins position.

5. Disposable container instrumentation comes on.

6. The radwaste pump starts and runs until the radwaste

level in the disposable liner reaches a determined

level. For this to occur the following normal operating

conditions must exist:

(a) Disposable container Filter and Water Trap

pressure switch PS 104 high pressure limit has not

been reached.

(b) Disposable container instrumentation is on

(c) The radiation monitor high radiation limit has

not been reached

(d) Flow detector FD 101 senses flow

(e) Pressure switch PS 101 high pressure limit has

not been reached

(f) Flush water is available

Sequence proceeds with Step 8. I

7. The radwaste pump does not start or starts and shuts off

due to one of the abnormal conditions listed below.

A system alarm identifying the abnormality will sound;

operator must depress the " silence" button to stop the

alarm.

(a) Disposable container Filter and Water Trap

pressure switch PS 104 high pressure limit has

been reached

(b) Disposable container instrumentation is off

! (c) The radiation monitor high radiation limit has
|

been reached

(d) Flow detector FD 101 does not sense flow
)

! 90001085
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7. (cont'd)
(~3 (e) Pressure switch PS 101 high pressure limit has
V

been reached

(f) Flush water is not available

Operator must manually resolve abnormality prior to

proceeding. Once the abnormality has been resolved the

operator presses the RESET and CONTINUE buttons which
restarts the system at the point at which it was halted.

8. Valve MOV 3 rotates to the backflush position.

9. Valve MOV 1 opens, then after an interval, MOV 3 rotates

to the forward flush position.

10. Radwaste pump P1 starts and runs for an interval.

The following normal operating conditions must exist:

(a) Flow detector FD 101 senses flow

(b) Pressure switch PS 101 high pressure limit has

not been reached

Sequence proceeds with Step 12.

11. The radwaste pump starts and shuts off due to one of the

abnormal conditions listed below. A system alarm

identifying the abnormality will sound; operator must

depress the " silence" button to stop the alarm.

(a) Flow detector FD 101 does not sense flow

(b) Pressure switch PS 101 high pressure limit has

been reached 1

Operator must manually resolve abnormality prior to

proceeding. Once the abnormality has been resolved the

operator presses the RESET and CONTINUE buttons which
restarts the system at the point at which it was halted.

12. Valve MOV 1 closes and MOV 3 rotates to the discharge

line/radwaste pump position.

13. Valve MOV 102 rotates to the disposable container /

dewater pump position.

14. Dewater pump P 101 starts and continues until the

resin beads are dewatered as detected by the pump

suction pressure switch PS5 (low vacuum). The following

(~}
normal operating conditions must exist for this to

L
occur:

(a) Flow detector FD 104 senses flow l
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14. (cont'd)
(b) Pump discharge pressure switch PS 103 high pressure

limit has not been reached

(c) Pump suction pressure switch PS5 high vacuum
limit has not been reached

Sequence proceeds with Step 17.

15. Dewater pump P 101 does not start or starts and shuts

off due to one of the abnormal conditions listed below.

A system alarm identifying the abnormality will sound;

operator must depress the " silence" button to stop the

alarm.

(a) Flow detector FD 104 does not sense flow

(b) Pump discharge pressure switch PS 103 high pressure

limit has been reached !
I(c) Pump suction pressure switch PS5 high vacuum

limit has been reached

Operator must manually resolve abnormality prior to

proceeding. Once the abnormality has been resolved the
Ioperator presses the RESET and CONTINUE buttons which

restarts the system at the point at which it was

halted.

16. Dewater pump P 101 starts and shuts off as a result of

the dewater filter clogging (pressure switch PS5 high

vacuum limit exceeded). The following cequence is

initiated:

(a) MOV 101 rotates to the dewater line flush position 1

and MOV 102 rotates to the dewater/ disposable

container position 1

(b) After a time interval, valve MOV 101 closes and

MOV 102 rotates to the disposable container /

dewater pump position

(c) Dewater pump P5 starts

(d) If the dewater filter clogs again (high vacuum),

steps (a) through (d) repeat once more

r' (e) If filter clogs again (high vacuum), dewater j
(">;

pump shuts off

90001087
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16. (cont'd)
(f) If the filter clears, the dewater pump starts

and continues until pressure switch PS5 low

vacuum indicates the dewater process is complete

17. Valve MOV 101 rotates to the dewater line flush position.

18. Valve MOV 102 rotates to the disposable container /WBT

position.

19. After an interval to allow for backflushing, Mov 102

rotates to the dewater pump / flush position.

20. The dewater pump starts and af ter an interval for forward
flushing, shuts off.

21. MOV 101 closes

22. WBT inlet valve MOV 4 rotates to the liquid position.

23. The plant waste discharge pump starts and continues to

pump until the level in the disposable container

reaches a determined level. For this to occur, the

following operating conditions must exist:

(a) Flow detector FD2 senses flow

(b) Pressure switch PSl high pressure limit has not

been reached

(c) High level detector LT2 overfill condition has

not been reached

(d) Radiation monitor high radiation limit has not

been reached

24. The pl3It waste discharge pump does not start or starts
and shuts off due to one of the abnormal conditions

listed below. A system alarm identifying the abnormality

will sound; operator must depress the " silence" button

to stop the alarm.

(a) Flow detector FD2 does not sense flow

(b) Pressure switch PS1 high pressure limit has been

reached

(c) High level detector LT2 overfill condition has

been reached

(d) Radiation monitor high radiation limit has been

reached
Operator must manually resolve abnormality prior to

proceeding. Once the abnormality has been resolved the
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() 24. (cont'd)
operator presses the RESET and CONTINUE buttons which
restarts the system at the point at which it was

halted.

25. The liquid waste discharge line is backflushed to the

liquid storage tank and forward flushed to the liner.

26. WBT inlet valve MOV 4 closes.

27. Process complete.
1
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,

1

D. RECIRCULATION
(m
(_) 1. Operator depresses the recirculation process "on"

button.

2. WBT mixer motor MM1 starts.
13. pH detector turns on.

4. Recirculation pump P2 starts and continues to run. If

flow detector FD3 does not sense flow or flush water is (
'

unavailable or mixer motor MM1 does not start, the

recirculation pump will shut off and a system alarm

identifying the abnormality will sound. Opertor must

depr3ss the " silence" button to stop the alarm. To

continue, the operator must manually resolve the

abnormality and then press the RESET and CONTINUE
buttons.

5. After the recirculation pump has been running for at i

least 10 minutes the operator may take a sample by

depressing the SAMPLE button which initiates the following j
Isequer ce:
1

(a) Recirculation pump P4 shuts off

(b) Valve MOV 5 rotates to the sample position

(c) Recirculation pump P4 starts

(d) After an interval recirculation pump P4 stops )
(e) Valve MOV 5 rotates to the recirculation

1

position

(f) Recirculation pump P4 starts again and continues

to run

6. The recirculation pump P4 continues to run indefinitely

until the operator presses the recirculation process J

"STOP" button. When the operator does press the

recirculation process STOP button the following sequence 1

is initiated:

(a) After a period of time, valve MOV 2 rotates to I

the flush / recirculation line position

(b) Valve MOV 6 rotates to the recirculation forward
flush position then after an interval, recircu-

() lation pump P2 shuts off

(c) Valve MOV 6 rotates to the backflush position, )
then after an interval, valve MOV 2 closes

:
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!
j 7. pH monitor and mixer motor MM1 shut off.
I I)% 8. Valve MOV 6 rotates to the recirculation position.

9. Operator manually flushes the sample line if required.

!
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E. SOLIDIFICATION COMPONENTS AND PROCESS CHEMICALS
Cs> 1. Urea-formaldehyde Concentratex-

Urea-formaldehyde concentrate is primarly an aqueous

syrup marketed by Georgia-Pacific as "GP-5326" or by
Borden Chemical Co. as "CR-4". The nominal analysis

by weight is 60% formaldehyde (as CH O) and 25% urea.
2

This purchased product as supplied is stable indefinitely

and contains no catalytic agents to promote polymer

reactions. Physically, the substance is a colorless,

transparent liquid have a viscosity of about 400 + 100 cps

(p=1.325). Miscibility in water is infinite, and the

reported closed cup flash point (Pensky-Martens) is
above 150 F. Chemically, tre syrup is mostly cimethylol

urea and excess formaldehyde hydrates. Such compo-

sitions were found to be stable at a pH of 7 to 9,

and are described in U.S. Patent 2,652,377 assigned to

Allied Chemical Co. (1953).

Storage of the urea-formaldehyde syrup at room temper-

ature is acceptable, but the substance contains a

significant amount of free formaldehyde which in the

vapor form is a respiratory irritant. Containment,

therefore, should be below 100 F, and venting provided

to a fume removal system.

In order to obtain satisfactory solidification results

the urea-formaldehyde concentrate component must

contain an additive substance. Normally about 3 parts )
are dispersed in 100 parts by weight of urea-formalde- )
hyde syrup (GP-5326). The powder is essentially

insoluble in the syrup and must be dispersed or re-

dispersed several hours before a planned solidification

operation. |
|

A convenient means of verifying satisf actory additive

content is to mix 100 ml. of urea-formaldehyde concen- !

trate with 300 ml. of tap water at 25 C in a wide-mouth

pint jar. After standing for 1 hour with int'rmittente

90001092
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1. Urea-formaldehyde Concentrate (cont'd)

() mixing, a Brookfield (Model RVT) viscosity test at 20

rpm will indicate approximately 3800-4000 cps, if the !

3 parts are present. If a low viscosity is still

obtained after remixing and retesting, additional !

additive is required for correction. It should be

noted that each part of additive increases viscosity

of test mix about tenfold.

2. Catalyst Mixture '

I
The urea-formaldehyde concentrate requires both ]

additional urea and a specific catalytic agent to undergo

the solidification process that properly immobilizes

radwaste materials. The catalyst mixture contains the

necessary urea and ammonium sulfate catalyst to |
accomplish this preferred reaction. The composition is

by weight: 50 parts urea, 15 parts ammonium sulfate,

and 50 parts tap water. In addition, 1 part of another

additive is required as a polymer modifier and leach

control agent. All of the above chemicals must be of j

" technical grade" purity or better as supplied by

manufacturers guaranteeing product analysis.

When properly prepared, the catalyst mixture is a
i

clear solution at room temperature (60-100 F) without |

more than a trace of sedimentation. The specific gravity

is about 1.20 or about 10 pounds per gallon. The pH '

is buffered by the presence of urea and should be in the

range of 6.0-6.8. During reaction with the urea- i

formaldehyde concentrate, ammonium sulfate and
formaldehyde combine to form sulfuric acid. The

programmed release of this secondary catalyst is necessary

for the formation of a firm solid matrix. |
|

preparation of practical quantities of catalyst mixture

requires agitation of the components and a means of heat-

ing the system. Urea has a negative heat of solution

(cooling effect) and will not dissolve completely

until the rixture is reheated to room temperature.

Use of hot water @l65-175 P overcomes the chilling

ef fect of the dissolving urea, so that. post-heating is
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2. Catalyst Mixture (cont'd)

unnecessary to accomplish rapid solution.

Contract purchase of prepared catalyst mixture in

bulk avoids the problems of solids handling and batch

operations. It is recommended, however, that a vendor's

certificate of analysis accompany each shipment, and

that a pH test and hydrometer specific gravity be per-

formed before unloading. Mutually agreeable test

methods and specifications should be pre-arranged |
|

between purchaser and vendor.

3. 10% Aqueous Sulfuric Acid

For control of excess alkalinity, either actual or latent,
1
'

10% sulfuric acid is added to the Waste Blending Tank

as required. Latent alkalinity may be encountered with i

higher concentrations of certain ion-exchange resin

beads. Such activity will not necessarily be evident

by pH, but the beads will neutralize or exchange with the I

necessary catalytic quantities of sulfuric acid liber-

ated normally by the interaction of catalyst mixture

and urea-formaldehyde concentrate.

Sulfuric acid with " technical grade" purity is acceptable,

either purchased as a concentrate or already diluted to

10 + 0.2% sulfuric acid by weight. Use of diluted

acid is based upon the following considerations:

(a) It is not anticipated that common radwaste streams

will require significant acid adjustment.

(b) Higher concentrations, such as 50%, would

necessitate more resistant and costly piping,

valves, pumps, etc.

'c) Los i acid concentration is less hazardous for

operating personnel, and affords more precise

control of acid corrections under the same

pumping conditions.

s_-) 90001094r-
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4 ~. 40% Aqueous Sodium 11ydroxide
{

Control of acidity in the Waste Blending Tank is"

accomplished by the addition of 40% sodium hydroxide.

Overly acidic conditions may accelerate undesirably

the rate of urea-formaldehyde condensation, and also

result in a matrix more subject to shrinkage and less

able to retain solidified liquids. Boric acid evapora-

tor concentrates normally require adjustment with about

2% by weight of sodium hydroxide solution for satisfactory

solidification. The amount of sodium hydroxide necessary

for reaction control should be determined by laboratory

so]ddification tests.

The strength of the sodium hydroxide solution should

be controlled to 40 + 0.5% with minimal carbonate and

iron content. Strong solutions of sodium hydroxide

readily absorb carbon dioxide from the air to form

carbonates, so that unused reagent exposed for extended

periods should be analyzed and then re-approved

accordingly for operational use.

90001095

-

*

.



-62-
PPD-TR-7701

F. SOLIDIFICATION PRE-TEST
(m(,) 1. Sampling Prerequisites

It is essential that the sample taken for solidification

protest represent the contents of the Waste Blending

Tank. To assure dispersion of insoluble particulates,

the blending tank mixer motor must be operated. Then

the material must be transferred through the recircu-

lation sample loop by operating the appropriate valves

and pump motor. Time of mixing and recirculating will

have to be established based on obtaining uniform

samples from " worst case" mixtures.

2. Sampling Method

The shielded sampling device is designed to remove a |

constant 250 ml. of volume while the Waste Blending
1

Tank is recirculating. The sample valve in the )
recirculation loop is opened and the sample container

filled. The sample valve is then turned off, and the

sample container capped for transfer to the laboratory.

The sample is to be used in its entirety during solidi- ,

l

fication testing to avoid any non-uniformity arising j
1

from segregation in the material after sampling. An

initial sample would be usually mixed with 100 ml. each

of catalyst mixture and urea-formaldehyde concentrate,

thereby providing an approximate one-pound mass of

material to evaluate solidification effects.

3. Test Procedure, Observations and Measurements

(By Remote or Shielded Operation) i

(a) Drain the entire contents (250 ml.) of the

sample container (Fisher No. 2-540-11 & 12,

pg. 645) into the 800 ml. disposable solidifi-

cation container (Fisher No. 2-593-50E, pg. 86) |

~

resting on an adjustable platform.

(b) Raise sample platform so that thermocouple, air

agitator manifold, and heating probe (Fischer

No. 11-463-15, pg. 480) are sufficiently

() immersed. Initiate air mixing, and then check

operation of temperature readout and/or recorder.

If foam persists, add specified anti-foam from
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(b) (cont'd)

a pre-calibrated automatic pipet (Fischer No.

13-686, pg. 962).

(c) If temperature is below that anticipated for full-

scale solidification, activate heating probe and

control temperature using regulator (Fischer No.

11-463-45, pg. 481). If temperature is high,

allow sample to cool while continuing air mixing.

Turn off heater before proceeding to Step (d).

(d) Drain in the required volume * of standard catalyst

mixture (100 ml. for the initial test) from a

calibrated 250 ml. separatory funnel (Fischer

No. 10-437-5C, pg. 372). Allow delivery to be

rapid, and note temperature (on chart) at comple-

tion. Note: There should be no temperature

rise or other sign of a reaction at this point.

*With experience solidifying various radwaste

mixtures, the initial test volume may he more or

less than 100 ml.

(e) Slowly drain in an equal volume (same as

delivered in Step (d) of freshly mixed urea-

formaldehyde concentrate from another calibrated

separatory funnel (Fischer No. 10-437-5C).

Control addition time to about 5 minutes by

adjusting stopcock. Note: Slow delivery

simulates the conditions for full scale solidi-

fication, and allow for nearly complete drainage

from the separatory funnel.

(f) Continue air mixing until temperature exotherm

is decelerating, but is at least 30 F higher

than at the start of urea-formaldehyde concen-

trate addition. For acceptable solidi"ication,

the 30 F temperature rise should take pim_a

between 10 and 25 minutes after start of this

addition.O
90001097
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(g) When the reactivity rate of the test sample is

(__,) in the required range, lower sample platform be-

fore solidification prevents easy removal of

the agitator manifold andother probes. Then

allow sample to complete solidification for 1 hour

after start of urea-formaldehyde concentrate

addition. At this point inversion of the sample

and container should result in no flow or de-

formation of the solid, and no significant (more

than a few drops of condensate) loss of liquid

material.

4. Corrective Options

(a) Sodium Hydroxide (Temperature Rise Too Fast)

(1) Reduce radwaste temperature 10 F and

repeat test.

(2) Adjust pH in the Waste Blending Tank by

adding 40% sodium hydroxide until pH

is increased by one unit (i.e., from

4. 5 to 5. 5) but is not above 7.

(b) Sulfuric Acid (Temperature Rise Too Slow)

(1) Increase radwaste temperature 10 F and

repeat test.

(2) Adjust pH in the Waste Blending Tank by

adding 10% sulfuric acid until pH is

decreased by one unit (i.e., from 6.0 to

5.0) but is not less than 3.

Note: The same corrective option may be

repeated; that is, the temperature may

be adjusted another 10 F in the same

direction or the pH likewise changed by

another unit.

(c) Change in Volume Ratio

If the solidified sample is unacceptable by the

criteria in Step (g) (above), a retest

is in order using increased amount of solidifi- |

() cation chemicals. First try an increase to 125

ml. of each component added to the same 250 ml.
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(c) (cont'd)
/-s\'w,' of test sample (1:1 volume ratio). If test

billet is still wet or soft, retest using 155

ml. of each component to provide a volume ratio

of 0.8:1.0.
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G. CHEMICAL ADJUSTMENT TO WASTE BLENDING TANK '

p) 1. Reagent Addition
|s_

The system requires the use of two pH adjustment chemi- '

cals, H SO to lower the pH and NaOH to raise the pH
2 4

of the Waste Blending Tank centents. The tanks for

containing these chemicals have a 150 gallon capacity,

a level indicator, and are self-supporting. The tanks

are constructed from stainless steel type 316. Adding

the chemical to the tank is done manually by pouring

the chemical full strength into an equal amount of water

already in the tank. A sturdy platform should be

permanently installed at the tanks so the chemicals

can be added with maximum safety.

Each of the chemicals is pumped into the Waste Blending

Tank via its own metering type pump and chemical addi-

. tion Jine. The chemical addition pumps are "Moyno" i

progressing cavity type pumps with all wetted metal

surfaces constructed of scainless steel type 316.

According to the type of radwaste to be treated the

operator can control the amount of reagent added to the

WBT by the length of time he allows the pump to run.
|

By adding small quantities of chemicals to the tank

and monitoring the response of the pH meter the |

operator can bring the pH of the WBT contents into an |

acceptable range.

2. Sampling and Testing

A typical Waste Blending Tank sample collection sequence

might be as follows:

(a) Fill Sequence

(1) Insert disposable sample liner into

container cavity and replace removable

Cover.

(2) Elevate shielded sample container into

position to engage fixed head using the

lift table.7,

k- (3) Obtain Waste Blending Tank sample; flush

sample line with air to dislodge remaining

90001100



-67-
PPD-TR-7701

(3) (cont'd)
l'8g ) resin beads. Close sample line.

(4) Lower shielded sample container assembly

using lift table. Using the two holes

in the removable cover as access points,

perform desired analytical operations I

which may include a solidification of

the contents. Solidification verifica-

tion may include probing with a rod or

removal of cover to view disposable sample

container.

(b) Solidification Verification

(1) Control waste sample temperature. |
'

(2) Check pH and adjust as necessary with

standard reagents.

(3) Transfer required volume to insulated |

disposable solidification container.

(4) Insert temperature measuring and agita-

tion device.

(S) Begin agitation and drain in pre-measured

volumes of solidification components.

(6) Start timer and note mix temperature

after addition is complete.

(7) Observe sample and adjust agitation

as necessary to obtain good mixing.

(8) When heavy thickening is noted just

pricr to gelation, record the elapsed

time and peak temperature, and remove

agitation and temperature measuring

devices.

(9). If gel time and temperature profile are

acceptable, allow billet to continue

hardening for at least 2 hours in the

insulated container before evaluating

hardness, dryness, and uniformity.
A
U
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(") (c) Disposal
"# (Applicable only with use of PPD Sample Transfer

Cask)

(1) Assure shielded cover is in place, then

wheel table / shielded container assembly 1

to disposal area. |
1

(2) Remove cover, position table near sample |
1

transfer cask which is suspended from I

an overhead hoist.

(3) Engage transfer cask grapple assembly

with center hole in disposable sample

liner a.4 lift liner, from its shielded

container cavity, up inside the shielded

transfer cask.
I(4) Using sample transfer cask and overhead

hoist for positioning, lower disposable

sample liner into a 55-gallon drum for

future /immediate solidification.

For each Waste Blending Tank sample, a disposable

sample container is used. However, the sample

collector itself is. reuseable.

90001102
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(g H. SOLIDIFICATION PROCEDURE'')\

l. Checkout of Chemical Components

Ensure that the UFC and catalyst tanks have sufficient

volume for operation. The UFC component is 100.0 parts

by weight of commercially available UF concentrate to

which has been added 3.0 parts powdered proprietary

additive. This additive is essentially insoluble in

the UFC and must be re-dispersed by agitation periodi-

cally. Mixing is required for at least one-half hour

before and continuously during processing. Prior to

initiating any automatic process for solidification the

viscosity of the mixed UFC must be checked to verify-

that the additive is properly dispersed, using the

viscosity test described in section E-1. The catalyst

ingredients remain in solution indefi n5.ely and do not

require mixing.

2. Utilities Checkout

(a) Electrical

The Power Module is energized by switching on

the main circuit breaker. Once the Power Module

has been energized, any of the pumps, mixers or

3-way valves may be operated manually by their

respective hand control switches; or the system

may be run in the automatic mode. Verify that

each velve is operated by the manual override

switches in the Power Module enclosure. Switch

manual override switch to OPEN and back to AUTO.

Verify that the actuator coupling rotates to

open and closed. positions. Repeat the operation

for all valves. Check the operation of the

pumps by rotating the manual switch on the

motor starter to the hand position only for an

instant. Do not allow the pumps to run dry for

more than ten seconds. To do so may damage or

destroy the synthetic rubber stator.fs

(_)
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t[]; (b) Water

With the radwaste hcse discharging into a waste

container, rotate the flush and waste discharge

valves to the positions specified below.

Valve Position

MOV 3 Flush /Radwaste Pump
MOV 1 Open

MOV 101 Spray /Dewater Line

MOV 2 Sparger MOV 6

Flush water should be discharged from the system

into the waste container. Similarly repeat this

operation for the catalyst, UFC and dewater pumps.

Solidification of radioactive materials must

not be accomplished until the above procedure

has been. completed.

(c) Air

Verify that a constant supply of compressed air

is available for the WBT and disposable container

spargers. A minimum of 20 cfm at 3 psi is

required for optimum mixing of solidification
i

chemicals and radwaste in the disposable i
i

contai ne r. A minimum supply of air at a determined '

cfm and a determined psi is required for re-
|

1

suspending dewatered resin beads in the WBT. j

3. Fillhead Connection I
3

50 ft Liners

When processing radwaste in 50 ft liners the !

procedure for connecting the fillhead assembly to the

liner proceeds as follows:
3(a) Remove a 50 ft liner from storage and

place it inside a transportation shield.

(b) Using an overhead crane, position the liner /

shield assembly in the fill area.

(c) Remove the transportation shield lid and place
/''% beside the cask."
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(d) Using the jib crane, position the Fill Shield I

(~h |

s_/ Assembly over the liner. |

(e) Connect the four hoses and instrumentation

wiring to their corresponding connections on |
1

the liner.

(f) The liner is now prepared for filling and

solidifying radwaste.
|

|4. Radwaste Transfer

The transfer of chemically adjusted radwaste from the

Waste Blending Tank to the disposable container for

solidification is controlled automatically by system

logic. This automatic process (Fill and Solidify)

proceeds after the operator has pressed the " Fill and

Solidify", " Recirculation" and " Start" buttons. The

process will then only proceed if the radwaste in the

Waste Blending Tank has been chemically adjusted.

The solidification reaction depends upon controlling

tha DH of the radWaste. In order to guarantee consis-

tent resultr. the sequence will stop to prevent the

possibility of pumping radwaste which has not been

chemically treate3 into a disposable container. Under

normal circumstances, the operator should not attempt

to bypass the automatic process by manually controlling

the pumps and. valves. The Fill and Solidify auto-

matic process consist s of the following steps:

(a) Fill and Solidify

(1) A disposable container, either a 55

gallon drum or a 50 cubic foot liner is

movred to the fill area where the appro-

pr'. ate connections are made for dis-

charging the radwaste and chemicals.

(2) the operator presses the Recirculation,

and Fill and Solidify buttons. Both

buttons must be pressed for the process

_ to begin. The Fill and Solidify process

N_/ proceeds with step (3) in conjunction

with the Recirculation process. Operator

depresses the system " start" button.
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(3) If the pH is within acceptable limits j,_

(,) the process continues with step (4). ;
1

If the pH exceeds the set limits, the '

sequence will not proceed to the next

step, although the recirculation pump

will continue to run. Once the operator i

has properly adjusted the pH the process

can be reinitiated by pressing the

RESET and START buttons.

(4) UFC recirculation pump P201 starts and

runs for 30 minutes only if it has not

been on for 30 minutes within the last

8 hours.

(5) Disposable container instrumentation is

activated.

(6) MOV 3 rotates to the flush /WBT discharge

line position.

(7) Valve MOV 1 opens for an interval to

clear the WBT discharge line, then

closes.

(8) MOV 3 rotates to the WBT/radwaste pump

position.

(9) The radwaste pump Pl starts and runs

until the preset radwaste level in the

disposable container is reached. For

this to occur the following normal

operating conditions must exist.

a. Disposable container Filter and

Water Trap pressure switch PS 104

high pressure limit has not been

reached

b. Disposable container instrumentation

is on

c. The radiation monitors' high

radiation limit have not been reached
n
(_) d. Flow detector FD 101 senses flow

90001106
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e. Pressure switch PS 101 high pressure
l

(')xs_ limit has not been reached

f. Flush water is available

g. Sparger air is available

Sequence proceeds with Step (11)

(10) The radwaste pump does not start or I

starts and shuts off due to one of the
,

1

abnormal conditions listed below.
'

A system alarm identifying the abnor-

maility will sound; operator must depress l

the " silence" button to stop the alarm. ;

a. Disposable container Filter and )
Water Trap pressure switch PS 104 I

high pressure limit has been reached, !

b. Disposable container instrumentation 4

1

is off
,

1

c. The radiation monitors' high radia- |

tion limits have been reached

d. Flow detector FD 101 does not

sense flow

e. Pressure switch PS 101 high pressure

limit has been reached

f. Flush water is unavailable

g. Sparger air is unavailable

(11) Valve MOV 3 rotates to the backflush |
position. |

(12) Valve MOV 1 opens, then after an interval
|MOV 3 rotates to the forward flush i

position.

(13) Radwaste pump Pl starts and runs for an
'

interval.

The following normal operating conditions

must exist. '

a. Flow detector FD 101 senses flow

b. Pressure switch PS 101 high pressure
/T
(_/ limit has not been reached

Sequence proceeds with Stop (15).
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() (14) The radwaste pump starts and shuts off

due to one of the abnormal conditions

listed below. A system alarm identify-

ing the abnormality will sound; operator

must depress the " silence" button to

stop the alarm.

a. Flow detector FD 101 does not sense |
flow

b. Pressure switch PS 101 high pressure

limit has been reached

Operator must manually resolve abnor- ]
mality prior to proceeding. Once the

abnormality has been resolved, the

operator presses the RESET and CONTINUE
;

buttons which restarts the system at the

point at which it was halted.

'( 15 ) Valve MOV 1 closes and MOV 3 rotates

to the WBT/radwaste pump position.

Disposable container sparger starts.

(b) Catalyst Mixture Addi_ tion

The addition of the catalyst to the disposable

container is controlled automatically by the

Fill and Solidify process. The sequence for

adding the catalyst is detailed as follows: |
(1) The urea / catalyst pump P 102 starts and |

runs until the level in the disposable j

container reached a determined level. |

The following normal operation conditions

must exist:

a. Flow detector FD 102 senses flow.

b. Pressure switch PS 101 high |

pressure limit has not been reached

c. Disposable container sparger is on

Sequence proceeds with the addition of

i UFC to the disposable container.
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(2) The urea / catalyst pump P 102 does not

start or starts and shuts off due to one

of the abnormal conditions listed below.

A system alarm identifying the abnor-
1
'

mality will sound; operator must depress

the " silence" button to stop the alarm. l

a. Flow detector FD 102 does not

sense flow

b. Pressure switch PS 101 high pressure 1

1
limit has been reached i

|

c. Disposable container sparger is off

Operator must manually resolve the

abnormality prior to proceeding. Once

the abnormality has been resolved, the

operator presses the RESET and CONTINUE

buttons which restarts the system at

the point at which it was halted.

(c) Urea Formaldehyde Concentrate Addition

The addition of the UFC to the catalyst /radwaste

mixture in the disposable container is controlled

automatically by the Fill and Solidify process

as follows:

(1) The UFC pump P 103 starts and runs

until the level in the disposable

container reaches a pre-determined level.

The following normal operating con-

ditions must exist:

a. Flow detector FD 103 senses flow
~

b. Pressure switch PS 2 high pressure

limit has not been reached

(2) The UFC pump P 103 starts and shuts off

due to one of the abnormal conditions

listed below. A system alarm identify-

ing the abnormality will sound; operator

must depress the " silence" button to
7
( stop the alarm.
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'^s a. Flow detector FD 103 does not
t

sense flow

b. Pressure switch PS 2 high pressure

limit has been reached

Operator must manually resolve the

abnormality prior to proceeding. Once

the abnormality has been resolved, the

operator presses the RESET and CONTINUE

buttons which restarts the system at

the point at which it was halted.

(d) Disconnection of Fillhead
3

50 ft Liners

The hoses are disconnected from the disposable

liner by operating the crane which lifts and

'bn ap s" the quick disconnects free (Fig. IV-2 ). Next

the fill shield is removed via the crane. Lower

this assembly to the floor. The four hoses

can be swung out of the radiation stream from a

remote position. Lift and install the lid on

the shield cask and bolt in place. The entire

assembly may then be lif ted and transported to

the shipping area via the overhead crane.
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(_) I. EMERGENCY PROCEDURES

A number of safety features have been incorporated into the :
1

automatic control system so that abnormal or unsafe conditions will )
result in the automatic shut-down of the particular process in

operation. These features have been incorporated as safegaurds that

are intended to operate very infrequently and only when absolutely

necessary. They are not provided for the purpose of relieving the I

operator of the responsibility of alert surveillance and judgment

that is always mandatory when handling radioactive waste materials.

All the abnormal stop safd f features will terminate the

operation with an auto flush cycle except the overfill and overpressure I
condition, in which case the addition of flushing water could

aggravate the problem. In these cases, or in the case of power

failure, operation ceases abruptly; if the radwaste pump stops while

pumping slurry, it may " slump" and be reluctant to start again. The i

pump may have to be forcibly rotated with a strap wrench or in extreme

cases, disassembled or replaced. If an overpressure condition is a i

result of the vent filter trap or hoses clogging, these components I

may be cleaned or replaced and the process resumed. If the liner

is overfilled, it must be removed, the cause of the failure determined i
1

and a new liner installed before the process may be re-initiated. I

CAUTION: WHENEVER THE SYSTEM HAS STOPPED UNDER CONDITIONS

WHICH DO NOT PERMIT AN AUTO FLUSH TO BE DONE, 1

THE SYSTEM WILL CONTAIN RADIOACTIVE MATERIAL. |
THIS IS PARTICULARLY TRUE WHEN THE RADWASTE PUMP

|
STOPS WHILE PUMPING RESIN SLURRY, AS DISCUSSED

ABOVE. EXERCISE PROPER RADIOLOGICAL CONTROL

PROCEDU RES , IN ACCORDANCE WITH LOCAL DIRECTIVES,

TO AVOID EXCESSIVE PERSONNEL EXPOSURE WHENEVER

APPROACHING THE SYSTEM UNDER THESE CONDITIONS.

90001112
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V. INSTALLATION INSTRUCTIONS

() The U-Form Solidification System is designed as a modular

package to facilitate field installation. The modules may be arranged

in a variety of ways, dependent upon the space available in the power
,

plant. I

A. Physical Arrangement

1. Packaging Area |
The packaging area, where the one-ton hoist, fill )
shield, etc. will be located, should be carefully

selected to be an isolated area, yet still acces-

sible for moving disposable containers into and

out of the packaging area. Access to and from

this area for both primary and alternate material ;
'

handling equipment is important for smooth
Ioperation. The one-ton hoist should be securely

mounted to a wall or column as specified on the

drawir gs provided.

2. Process Module Location

The Process Module should be located as close

as possible to the packaging area and preferably,

slightly above the container such as a balcony.

When this is not possible, the disposable con-

tainer vent assembly should be removed from the

Process Module and re-mounted on the wall above

the one-ton hoist so that the vent hose rises

continuously from the container to the vent

assembly avoiding the formation of a " loop

seal" which would interfere with the proper

venting of the disposable container.

3. Process Module Mounting

The Process Module should be securely mounted

to the floor or mounting pad, using the feet

provided. Vertical mounting, such as on a

wall, is possible, but will require re-orientation

of several gravity sensitive components. A

f'.)T drain connection is provided at one corner of the
w

module, and the feet should be shimmed to pitch

the entire skid toward this corner to facilitate

90001113
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(/ 3. Process Module Mounting (cont'd)

draining. The drain connection may be plugged

or piped to a catch basin as desired. Due to the

possibility of solidification chemicals reaching

the drain, direct piping to a sewer or waste

water system is not recommended.

4. Control Module Location and Mounting

The Control Module should be located in a position

convenient to the operator. A clear view of the

packaging area, within limits allowed by radio-

logical control measures, is desirable, but not

mandatory. The Control Module enclosure should

be securely mounted to the floor, using the feet

provided. The Radiation Monitor System enclosure

may be mounted atop the Control Module, or

placed elsewhere, convenient to the operator.

5. Power Module Location and Mounting

The Power Module may be placed adjacent to the

Control Module, or in the vicinity of the Process

Module, if desired. While the Power Module need

not be accessible for normal operation of tha

system, access for maintenance or manual oper-

ation must be considered. A shielded location,

similar to that provided for the control panel

operator, should be provided to limit exposure

to maintenance personnel. The Power Module

should be securely mounted to the floor, using

the feet provided.

B. Electrical Interconnection

The Power Module receives and distributes electrical

power throughout the system. Standard field wiring

and techniques are suitable for this system, and no

special considerations are required. The electrical

enclosures provided are suitable for top, bottom or

() side cable entry, as desired.
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() C. Mechanical Interconnection

When the Process Module is located in close proximity

to the packaging area, the flexible hoses provided )
with the system may be directly connected to their

respective flanges on the Process Module. When the

packaging area is further from the Process Module than I

the length of the hoses allow, field piping should be
Iused to reach the packaging area. All piping should be

316 stainless steel, capable of withstanding 150 psi,

and of the same sizes as the lines on the Process ,

1

Module from which they extend. When the distance to

be piped is excessive, or when significant vertical i
1

separation is involved, then the dewatering pump pressure

(vacuum) switch should be relocated from the pump

suction manifold on the Process Module to the piping j

at the packaging area, where the dewater hose will be |
l

connected, to ensure proper operation, j

l
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VI. CHEMISTRY AND TEST PROGRAM7
5
i A. Chemical Components and Reactions

The modified "U-Form" polymerization and solidification process

is substantially different from the " standard" urea-formaldehyde

system which has been used for some time. These differences extend

from the starting formulations, through the chemical reaction route |

followed, to the final dry solid formed.

The U-Form system uses two chemical mixtures added to each

other in equal volumes. The UF concentrate (GP-5325) consists mainly

of monomethylol urea, dimethylol urea, methylene glycol, and some

polyoxymethylene glycols, with very little urea-formaldehyde polymer !

product. A hydrophyllic additive is also present as a suspension. j

This system is stable for more than a year when stored at temperatures !

under 90 F. Formaldehyde is present in a high ratio to urea.

In the previous UF system, all of the urea and formaldehyde |
were contained in one solution of urea-formaldehyde pre-polymer.

This included some of the chemicals contained in the UFC plus sub-

stantial amounts of short chain urea-formaldehyde polymers. A slow

continuing chain growth proceeded in this mixture even at ambient |

temperature, limiting the effective storage life to about three

months. |
The catalyst solution of the U-Form system consists mainly of

an aqueous ammonium sulfate solution plus nearly half of the urea

required in the polymerization. A proprietary additive which helps

immobilize some metal ions is alsc present in a small amount. This

solutien is only mildly acidic (pH-6) and can be stored and handled |

without recourse to expensive corrosion resistant tanks, lines, and

pumps. It has an indefinite storage '.ife. The old urea-formaldehyde

process used an aqueous sodium bisulfete catalyst which was mixed with

the pre-polymer in approximately a 1:16 ratio. This material was

strongly acidic (pH-2-3) and required expensive corrosion resistant |

tanks, pumps, and lines. Since it was added in such small quantities,

it was also subject to error in the proper quantity being added.

The solidification reaction in the U-Form process proceeds

through a self-programmed release of acid catalyst concurrent with,

s/ the formation of large quantities of low molecular weight cyclic

products before extensive cross-linking occurs. The hydrophylic

90001116
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VI. CHEMISTRY AND TEST PROGRAM (cont'd)g

(_) additive helps to retain the water in the pores and capillary channels

formed throughout the billet, especially after long storage times.

The combined presence of the cyclic compounds and the extremely

viscous water help minimize the continuance of cross-linking which

caused the shrinkage observed in the " standard" U-F systems. This

reduces any tendency to squeeze weep water out of the billet in storage.

In the standard urea-formaldehyde systems, the large amounts of acid

and urea-formaldehyde chains present at the start of the reaction

lead directly to the formation of long chains and extensive cross-

linking. These conditions also favor the destruction of any cyclic

pre-polymer products which were p' resent. Noticeable shrinkage was

observed after solidification.

All of the materials used in this system are used in agricul-

tural and food applications, which gives a good indication of their

environmental safety. They are all readily available in commercial

quantities at low bulk prices as an added attractive feature.

B. Test Program

Hundreds of laboratory solidifications have been successfully

performed using the "U-Form" process on various simulated radwaste

materials. These have included boric acid solutions up to 12 weight

per cent, sodium sulfate solutions up to 22.9%, dewatered resin

beads, mixtures of boric acid and dewatered resin beads, and a

modified sample containing Radiacwash, boric acid and dirt. Other

tests successfully solidified used motor oil, vacuum pump oil, and

toluene.
1

In our pilot plant program these processes have been success- j

fully scaled up to 50 cubic foot liners of 12% boric acid, and 55

gallon drums of 22.9% sodium sulfate, dewatered resin beads, and

12% boric acid plus resin beads, as well as the Radiacwash system j

mentioned above.

All of these systeias except the last have been successfully |

formed into dry, free-standing billets using the new "U-Form"

process. The Radiacwash system formed a very good dry billet except

O
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() VI. CHEMISTRY AND TEST PROGRAM (cont'd)
for a small portion of mud which was not able to be adequately stirred

by the mixing system. However, the extremely high concentration of

dirt used in this test far exceeds any practical situation that would

normally be encountered in an operating plant.

The compositions of the various types of simulated waste streams

solidified with no free water using the "U-Form" process are listed

in Table VI-1.

C. Solidification Formulae

As was discussed in the Process Description section, the

operating parameters must be adjusted for various radwaste streams.

Fortunately, in the cases studied thus far (which include all the

normal plant streams) , the adjustment are rather simple and

straightforward. These are described below.

1. Boric Acid Wastes (12% max.)
pH adjusted to 6 i 1/2 unit (with 40% NaOH solution)
temperature preferably 110-120 F (max.) after catalyst

addition. Chemical component ratios = 1.25-1.5 parts

RW:0.5 part Catalyst solution:0.5 UFC mixture.

2. Sodium Sulfate wastes (22.9% max.)
pH adjusted to 6 1 1/2 unit (with 10% H SO if

2 4,

necessary) temperature preferable 110-120*F (max.)

after catalyst addition. Chemical component ratios =

0.8-0.9 parts RW:0.5 part Catalyst solution:0.5 part

UFC mixture.

3. Resin Beads (mixed, spent, dewatered)

pH adjusted with 10% H SO until change of 1 unit
2 4

observed. Temperature - 70 -120 F (max) after Catalyst

addition. Chemical component ratios = 1.5 parts

beads:0.5 parts Catalyst solution:0.5 parts UFC mixture.

These formulae will hold for all normally encountered plant

situations. Abnormal situations are easily ascertained in the pre-

liminary lab sample solidification required in the process control.

Normal gel time for 300-800 cc lab samples is 8-12 minutes. Too

|
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TABLE VI-l SUMMARY OF RECENT TESTS USING "U-FORM" PROCESS

Simulated Radwaste RW/ Chemical Ratio Billet Size Amt. of Liquid Comments
After Solidification

12% Boric Acid 1.25:1 55 gal. 0
1.25:1 50 cu. ft. 0
1.35:1 50 cu. ft. 0-300 cc * Water only found!

on sample w/ low
additive

1.25:1-1.5:1 400 cc 0

22.9% Sodium Sulfate 0.8:1 55 gel. 0
1:1 55 gal. Mushy

10%-11% Sodium Sulfate 0.8:1-1.25:1 400 cc 0

20%-22.9% Sodium Sulfate 0.8:1-1.75:1 400 cc Trace Absorbed after
4 days ,

m
Dewatered Resin Beads T
50-50 IR400-IR120 1.5:1 55 gal. 0

1.35:1+12% Boric Acid 55 gal. Trace
1.5:1 400 cc 0

*50 cu. ft. liner sto.2d outdoors for 2 months after solidification. Bottom drain opened and top
inspection port opened every two weeks. No free water observed at bottom drain. Small amount of
condensate water found on top of cap (drops only).
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VI. CHEMISTRY AND TEST PROGRAM (cont'd),

k fast a gel time indicates the generation or presence of excess acid

in the system. Caustic (40% NaOH) should be added to the waste
blending tank to bring the mixture within specs and a new grab sample

solidified.

Too slow a gel time, on the other hand, indicates insufficient

acid to properly catalyze the reaction. The pH of the material in

the waste blending tank should be adjusted with 10% H SO and a new
2 4

grab sample solidified in the laboratory.

Should the sample gel in the normal time range, but the

resulting billet remain soft, then the chemical ratio must be

adjusted toward less radwaste in the sample. The Catalyst and UFC

mixtures vill always be added in equal quantities regardless of other

corrections.

|
|
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VII. SAFETY AND RELIABILITY

() A. Solidification Process

The U-Form process has been developed to yield a solidified

billet of radwaste completely free of residual water, including
|

that which is attributable to condensation effects. The process

parameters have been tested with variations in solution pH,

temperature, and chemical ratios to assure that the solidification will

take place under expected reactor operating conditions and effluents

typical of those operations. To assure the reliability and safety |
associated with the process, the following steps are identified:

1. All radwaste batches are adjusted to the proper pH

value for successful solidification by a sampling and chemical

addition process.

2. All radwaste batches are pre-tested by solidification

of a nominal one pound sample taken from the radwaste blending tank l

or equivalent. All chemicals used in this test are drawn from the

facility tanks to assure exuct chemical representation in the test

sample.

3. No radwaste can be processed until the test sample I

has been successfully solidified.

4. A topping cycle is performed after the basic radwaste

billet has been formed to eliminate any condensation water. The

topping cycle together with continuous venting of the liner to the

plant air filtering system results in a dry billet.

5. Finally, the solidified billet can be inspected visually

by opening the top inspection port and/or by removing the drain plug

at the base of the liner.

The U-Form process and the procedures to be used for solidi-

fication were developed specifically to meet the requirements of

technical position paper of the Effluent Treatment Systems Branch

ETSB 11 - 1,3: Design Guidance for Radioactive Waste Management

Systems Installed in Light-Water-Cooled Nuclear Power Reactor Plants.

To date, all test solidifications from 1 pound samples to
3

50 ft liners have been successful when the proper procedures as

outlined above have been followed. The Quality Assurance Program which

O
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VII. SAFETY AND RELIABILITY

applies to the design and manufacture of PPD U-Form solidification
()'s% systems, presented in Appendix A under separate cover. However, since

there are variations in the operating environs and radwaste materials

from plant to plant, a specific process control and operating proce-

dure report is supplied for each specific installation.

B. Failure Mode and Effects

The types of equipment failures discussed in this section are

presented in an effort to realistically evaluate their effect on the

system and operating personnel and to anticipate preventive or correc-

tive measures where possible.

1. Power Failure During Processing

Because no catalyst is mixed with UFC outside a dis-

posable liner, no irreversible solidification in the lines can occur.

However, in processing radwaste materials, power failure consequences

must be considered. Boric acid radwaste is processed at an elevated

temperature in order to preclude crystallization. If a sustained power

failure is experienced and crystallization occurs, corrective action

might be required after power is available, before processing can

continue. Crystallization begins at the edges of the solution and

" grows" inward toward the center as the solution cools. At room

temperatures (approximately 68 F to 90 F) crystallization of the

entire cross section of material in system piping would take several

hours; power would likely be restored before this occurred. Additional

boric acid or boric acid-containing radwaste moving through the system

from the heated waste blending tank would break down the crystals.

At reduced temperatures during an extended power outage, complete

crystallization might occur. In that event, portable electric heaters

can be used for heating the pump and valve components until a free

flow is obtained.

Resins caught in the system piping, valves and pumps

during a power outage will tend to gravitate out of the suspended

state and settle. This condition is easily cured after restoration of

power by flushing the system.

2. Pump Failure During Processing

In considering pump failure, the radwaste pump or rad-

vaste motor pump presents the most serious consequence. With " hot"

90001122
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VII. SAFETY AND RELIABILITYg)(_ radwaste in the system, approved radiological safety procedures

developed by plant personnel, must be used to repair a failed pump.

If the electric motor is defective, it may be repaired in place or

removed and replaced. If the pump itself fails (e . g . broken shaft,

ruptured seal, broken casing, etc.), more elaborate precautions and

maintenance are required. If a pump is leaking but operable, it is

best to manually flush the system, decontaminate the entire module,

and then replace the pump. If the pump is inoperable, but can be I
turned by hand, the pipe plug (s) must be removed to drain the pump I

and flush water passed through the pump and out the drain. Module
decontamination is then required followed by pump repair / placement.

3. Logic System Failure )
If a failure of the logic system occurs, the system may

be placed in the MANUAL mode and motors and valves operated to flush

the system and shut it down. The MANUAL mode in the system is an

operating mode, and does not mean that operating personnel must
|manually turn valves or rotate pumps.

4. Hose Connector Failure

A failure of the radwaste hose, such as a rupture, or ;

failure of the quick-disconnect fittings on the Liner end of this

hose must be considered a catastrophic failure. The manufacture of

these hoses is rigidly controlled. They are of the same type fittings

used for refueling ships and aircraft, i.e. of very reliable design.

Nevertheless, some installations specify a closed-circuit television

monitoring system although this is not a part of the standard system

described in this report. The effect of a radwaste hose / fitting

failure, at its worst, would be to pump radwaste in the vicinity

of the Liner. Radiation sensors would alert the operator to shut

down the system. Extensive decontamination effort would probably

be required. For this reason, initial plant design should locate

the fill area within an area that minimizes the effects of this type

failure.

5. Failure to Solidify

If the radwaste contents of a Disposable Liner fail to

() solidify due to operator using improper pH, wrong mixing ratios, etc.,

radiological safety control measures established by the Process Control

Program (PCP) for this event must be put into effect. If the Linar

90001123
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VII. SAFETY AND RELIABILITY ( con t ' d)

() is full, it should be disconnected from the system and moved into

a storage area so that radioactive decay (if practical) will lessen

handling problems. After this, a catch basin can be used to drain the

liner liquid contents as the pipe plug is removed from the lower edge

of the liner. This liquid can then be reprocessed for subsequent

solidification. If partial solidification has occurred, or if the

radwaste contains solids which clog the drain hole, a suitable sump

pump and hoses must be rigged through the top cover to remove the

liner contents for eventual reprocessing.

6. General Reliability

To date, PPD systems have not had to operate on a con-

tinuous basis. Some of our units are installed as backup or emergency

use. As a result, long term system operational reliability data is

not available, except as attributed to individual pumps, valves, and

components as described in the manufacturer's data found in Appendix

B.
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FOREWORD

These appendices supplement the Topical Report entitled

U-Form Radwaste Solidification Syste, Report No. PPD-TR-7701,

Revision 1, dated December, 1979.
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QUALITY ASSURANCE PLAN
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Quality Poldcy and Doctrine

,

The Management of Teledyne Energy Systems subscribes
to and supports a Quality Program that assures product
conformance to specifications.

Meaningful Produc t Conformance to Specifientions cust
be designed, scheduled and built into the product.

11eaninrful Froduc t Conformance to Specifications can
only be attained when supported by (11 management and
functional segments of the company.

Meaninrful Produc t Conformance to Specifications
creates catis:ied customers ar.d encourages new and ,

carry-on contracts for Teledyne Energy Systems |
products. |

1

1
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1.0 INTRCDUCTION j

C(A
1

) The quality Assurance Plan delineated within this document |

has been prerared to meet the intent of AfFendix 3, 10 CFR SC,

quality Assurance Criteria for I;uclear ico /; e - Flants and Fuel Process-

ing Plants." This plan will be executed by Teledyne Energy Systems

in conjunctio'n with radioactive waste processing and handling systems |

fabricated and supplied by Teledyne Energy Systems, Protective Pack- |

|

aging Division.

Teledyne Energy Systems' functional organization arrange- |

ment is incorporated within this document as we]] as a discuccion

of the quality Assurance recponsibility areas of each department

(re fer to Fig. 1). The Quality Assurance program is described and

the pertinent criteria of App:ndix B, 10 CFR Part 50 are addressed

as individual items.

The objective of this quality Ascurance Plan is to estab-

lish and caintain an ef fec tive and economical quality cystem to pro-

vide reasonable confidence that the systers and components fabrica t e d

and supplied <till per form sa tic fac tori 2 y in service. The quality

Plan deeign has been bared upon consideration of the quality history

of past protrats, design review and verification, and the necereity

to :rrore c e r. t r e l . and surveil]"r.ce ov r critica' canu facturing and

en fety re3ated activities.

.|,uality 1.srura r.c e measures contair.ec wi t hin this plan and

eti?imed by Te2c67 .e W er~"i F;.-ter- h,ve renn executed and decurent-

ed as a rot ter c f course v.ithin our nerral code of operation on

other progrc=s. The quality Ascurance Plan contained herein will

( becere e f fective on April 1, 1979 and will not be made retroactive.

na a Dg -
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2.0 ORGANIZATION

The Teledyne Energy Systems organization is shown in

Figure 1. The inter-relationship of Quality Operations to other

management functions is clearly shown. This organizational struc-

ture permits a close relationship of Quality personnel with program

activities to achieve high program efficiency while retaining unic-

peded access to higher management. The Quality Operations Department

has the required authority and organizational freedom to provide its

inspection and control functions with independence from undue influ-

ence of costs and echedules.

Functiona]1y, the Division Manager has the overa]1 respon-

sibility to coordinate all of the activities affecting the final

package such that delivery can be made within schedule and cost goa]s.

These activities include design, analysis, fabrication, assembly, test,

quality control, handling and shipping. These activities are accom-

plished through assigned representatives from the applicable operating

departments who form the div ision " team." As indicated, each represent-

ative is responsible to a department manager to maintain unimpeded

cctmunication with high leve] management.
|

In brief, the quality Assurance functions of each depart- |

|

or section are as follows: I

a. Central Ercineering Section - Fceporcib]e for the func-

tions related to design, design reviews, analysis safe-

|
ty and reliabi]ity, and engineerire documentntien crnirol.

b. Manufacturing Department - Responsib]e for those functions

affecting material and production control.

( c. Materials Engineering and Test Department - Responsible

for activities related to material selection and

l h@3'lD D *D
90001133_Me 2
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((~) specification, process specifications and health physics
v

aspects of the subject deliverable hardware.

d. quality Operations Department - The quality Centrol fune-

'|tien is responsible for. conduc ting inspection and control

activities to assure that out-o f-spec hardware is identi-

fied and withheld from use un3ess written and approved

authority is received. Quality Engineering is charged ,

1

with the planning and auditing aspects of Quality. This
1

activity a3co includes the review of TES documentation

to assure that proper inspection and control measures are

incorporated.

In certain instances the execution of portions of this Quality

Assurance Plan may be delegated to an outside organization but TES re-

tains the responsibility for the subject program and the re31abi]ity i

I

of its products.

All pernons performing quality assurance func tions are given

the authority and freedot to identify quality assurance de ficiencies;
l

to initiate, reconnend or provide corrective actions; and to verify I

j
that directione are implemented properly. i

30 QUAIITY AJ'UFirCF PFCGpAM )
i

The Qun2ity Arsurance Program described within this document

has been established and will be implemented for the design, fabrica-

tion, arrerb:y, rd tectint of deliverable productr. The purpose of

the quality Asnurance Progr,c is to plan, document and carry out all

of the activitica required to provide adequate c on fi d enc e that the

( Q~ - productc will per form sa fe]y in service.

90001135
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[ e-) Teledyne Energy Systems has opera ted within the scope of ]
m)

numerous quality Program Plans under contract to various Government

agencies and has evo]ved, over the course of many years, a group of

standards and policies contained in manuals which address r.oet

quality Assurance Criteria. This document maximizes the use of ;;
!'

these exis ting manuals , by re ference , where applicable. The mar.uals ,

which delineate procedure and policies regarding rany quality Assur- ,i

ance activities are as foll ows :

a. Quality Manual (ES-265) - This manual, maintained by

the quality Operations Departnent, details the ac tivi-

ties of quality personnel through individual Qua3ity

Directives. Those directives applicabic to this plan

are contained herein as Appendix I.

.

b. Engineering Documentation Standards - This docurent ,

maintained by the Central Engineerin6 rection des-

cribes drawing and process preparation, release and

revision controls.

c. Manufacturing Department Procedures I:anual - This

canual, caintained by the Unnufacturing Department

coverc rcceipt, identi fication , ctorage con:ro; ard

shipcent of materials as well as tool control and

ecui rmeri t mai nt enance ,

d. Procurer.ent Folicies and Procedures f.anual - This

manual naintained by the Adcinistration Department,

dctails ctivities pert;inlnc to L t.e pr o c u r e r.c n t of

raterin]s, equiprent and cerviccs.
.y

'

900h0!136
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1

The text of this plan however, shall supersede and take f

(() precedence over all other documents and specific Quality Directives

contained in Appendix I. A brief discussion of the a pplicable Quality
I

Arsurance Criteria requirements fo]1ow.

!31 Design Control
.

The design control function is to ascure that the appli-
'

cable regulatory requirements, the product design configuration, and

catorials of construction, as described in the applicable specifica-
,

i
tions, are properly transi.ated into drawinge , specifications, pro- |

.

cedures and special instructions.

The product assembly, subassembly and component detail draw-

ings will be accomplished in the Design and Test Group of the Central

Engineering Section. Drawings are reviewed and approved by a checking

group within the same group to assure compliance with the applicable

drafting practices. The drawings will alno be reviewed for verifica-
|

tion of design adquacy by the struc tural ana]ysis, safety and reliabil-

ity, and thermal and hydraulic sections, as applicable. The design

verification wi31 be achieved by calculative nethods. Additional re-

view will be performed by the Mcterials Section of ihr Kateria]s Engi-

neering and Test Department , if app 2icable, to assure the suitabi2ity

of materi"]s, e rr r o r.e n t e , equi rmen t nr.d proc esrer for their int ended

application. The ::ateria]s Engineering and Tcst Depa r t r. e nt a2sc wi:1

generate materini and process speci fica tione , as required, to achieve

performance parameters.

;uG ity Oper,ta ns .i:: reccrd a:.J ::c e t.m e n t d r:a. i ni, n c.

rpecification changes to aarure that each d clivered end item (;ack'gc)

in traceable back to the proper change level of the drazingr and speci-

A
fications de fining it.,( }

90H001137
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Final Engineering document review and approval will be per-

(() formed by the Division or Engineering Manager to assure that the proper

acceptance criteria for inspections and test are de]ineated and that

all of the appropriate approvals have beer. obtained.

The procedures defining the activities of drawing, specifi-

cation and process preparation, release, and revicions are set forth

in the " Engineering Documentation Systems" canual. The drafting |
|

practices specified in the manual basically conform to MIL-D-1000, 1

Form 2 and to MIL-STD-100.
i

!
32 Procurement Document Control

,

Procurement documents will be reviewed by quality Engi- |
1

neering to ensure that listed materials, equipment or services are

clearly specified, to assure that adequate Quality controls are

suitably included or referenced in the procurement documents, and

to add the appropriate directions for certifications and source

and/or recieving inspec tion in accordance with the requirements of

quality Directive 8.1 (Procurement Documents - Quality Requirements).

This direc tive in conjunction with the " Procurement Policice and

Procedures Manual" constitute the control for processing of procure-

cent documents er changes thereto.

33 Instructione, Procedures and Drawings

Teledyne Energy Systems uses three types of speci fica-

tions/ procedures in addition to engineering and vendor drawings and

topical reports.

The three tyrer of documents erp:oyed are: test and/cr

accetbly procedures, cateria) speci fications and procese speci fica-

- tionc. The la t t er t ;. o , o f courre , ;re en]y ;cncented c. hen there is

-9 9 y3mm c
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no equivalent cornercia] or Government epecification.

Ck_)
/,

Test and/or ascembly procedures are product peculiar doc-

u: ente ierued to delinente . sequence of eventc, t!.c uce of cpecial

equipment or faci:ities, data requirements not specified ty drawinga

or addei compliance criteria.

Material specifications are ured to de]ineate minimum

functional, phycical, chemical, elec trical or techanical require-

ments of a material to aseure design adequacy.

Procese cpecifications are used to describe equipment,

materials, processing requirements and quality aneurance provisions

required for an acceptab]c product.

The activities af fecting the preparation, releare nnd re-

vision of these documente are spelled out in the " Engineering Docu-

centation Standarda" manual.

Test and/or accembly procedurec will be generated in the

design and test group of the Centra] Engineering Sectjen. Material

and prccess specificatienc rill be originated b^ .he !:a te-ialc Engi-

neering.t.nd Test Department.

Y.b I'c cup O".t CCntPOI

T } ,, d ;;- n* c,r*7c} -t2F-- t c ; c" y e t} .t - '] e p -i ..- ,; .

nedring GoCutentS inC1GG17.c drawings, UpecifdCat1Lnc and prOCedurcS

are issued, properly reviev.ed ana approved, dictributed and reviced

in accordance with estab]iched procedures. There functions are

uchieveu uy the entra ..ng;:werang ect. cn.

- :-c. .. : , -
, , .; 3n ..r..,.,- , , . . - ., 7 e,,

speci fied in the "Engi n eeri r:c Dr cur.en to ti on Sinnd n r 9 e;" r. i r u u 2 . The

C-(V~'s '

._: ac._ t
,

J r;; . e .t -' rut... ::.* 5: e
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as delineated by Engineerinc^: Fr e cr ar; Directive.
f~b
t'J The quality Operations docuc ent control functions include

change icvel documentation for end item trac eabili ty . These activ-

itics are delineated in ,a13ty Directive 2.1, " Con figuration Control. "

35 Control of Purchased Material, Equiptent and Services

Depending on the criticality of the item (s) to be' purchased,

and/or vendor performance history, Quality Pre-Award Surveys will be

conducted as appropriate. Evaluations consi6 items such as manu fac-

turing equipment, inspection tools, control procedures, and personnel

qualifications in accordance wi th quality Direc tive 8.1, "Procurerent

Documents - Quality Ecquirerents." Receiving inspec. tion will be

conducted on purchased hardrzare and eervices to accertain conforcance

to appropriate cpeci fications and procurecent d oc ur:e nt s in accordance

with the requirements of quality Direc tive 3 6, " Quality Control of

Procured Materirls." Accepted itets wi]1 be tagged and stamped by

the inrpector denoting his acceptance. I'on-con formances are docu-

mented in accordance with Quality Direc tive 3 3, "Teledyne Reporting

System" and the discrepanct itec withheld until approved written dio-

..cciticn is received, ar cascurred 1: Caction 3 11.

f

3.6 Identification and Control ofISterials, Parte and Componente;

Accepted materials and compcnentc will be identified,

,i :.m , relcarca and fQricuted in nccordar.cc crith tha centrc]s of

the Ihrufacturinr Depar tment Procedurc e manual and Qua]ity Direc tive

3.4, "Quniity Control of Energy Sys tc:r.c W,, Fabrica t ed I:a terial . "

Ilon-conformances that night develop during the fabrication process

will be documented per the requirements of Quality Directive 3.3 and

har.dled as diccunced in Sectica 3 5 above,

90001140
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3.7 Control of Epecial Processes

() Special procesces will be documented on book form drawings,

if peculi?.r to a particular prograr, er Process Cpecifientiono i f

applicable tc cultarle pro; rate. '. i. c contro: of these dccurente for

releace or revision is as discussed in Section 3 4 Feriodically

these procescos will be audited to the requirecents of Quality Direc-

tive 5.3, " Periodic Internal Quality t,udits." Employee qualifica tion

for such skill areac as potting, soldering, penetrant incpection, leak i

1

detection, etc., are determined and doeurented in accordance with

Quality Directive 9 1, " Employee Skill Certification."

1

3.8 Inspection |
1

1

The Quality Operations Department Manager reports directly

to the President of the Company as noted in Section 2.0. This ar-

rangement estab3iches a Quality Control activity that is separate

from the func tional departrentc and provides a direct 3ine of corccun-

ication with upper tanacement. The ';uality Contro] function is con- |
1

trolled by established procedures as defined in this document and the j

Quality Manual (10-265). This manua2 it cado up of a number o f ';ual-

ity Directiver ihich de2ineate the procedures used by the Quality

Operations Departcent in conduct 5nc drsrectier and control functione.

Thcre cirectivec re rutjtcien tc *: c r : N i.c m ite in acccrdan:c .i th

the requircte nt s c f luclity Directive f.3

The established prccedures require that a Quality Certifica-

:cr-~~. 1: - *'t n :- ir u; x ~-t - ' '*>
,

shows the accettnnce status of the v iriour cenronentt and subarren-

blies contained therein. This log a]co contains the direction for

("-[' r e n d a t o ry *i ne n cje t_i. minte, and the recorded revu3tr ne aprropriate.

D"D D 2
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Mon-conforcing parts or packages will be identified, tagged, and thyc-

() ica13y impounded, where prac tical, until written disposition by proper

authority ic rectived.

39 Control ofI: tac u ri nr: and Test Equipment

A canufacturing and inspection equipment calibra tion and'

certification program wd33 be maintained in accordance with Quality

1

Directive 7.1, " Standards and Calibration," in crder to schedule the !

calibration of incpection and test equipment used for deterrninaticn ,

1

of product acceptability.

3.10 Inepection, Tert and Operatirr Status

Estab iched procedures will be used for maintaining trace-

ability and incpection status (acceptance, or rejection) and required

i

test status of items used in the product. The traceability and status '

of the product is verified through the uce of a Quality Certification

1,og which accompanice the related hardware through each step of its

assembly and test. The log is bacica23y a quality plan that estab-

liches the data collection and incpection requirements, in acquence,

for the comp 1cted product.

;. 1 i;o n-Con f o rain, latcr als. . arts. or Cc:: pane n t s:

Established procedures, as definec in the quality !.anual

ni:1 to used for identifying, ard document:nc discrepancies, ecgre-

rntine the hnr P rc ci r -i :i t Phol d i n e fror use un*') authcrited c: r i t t " r

dispoci tion instructions are received. The responsible project engs-
|

neer or his decir;nce may dirposition hardware oc " return to cupplier,"

" r e e. o r r. to specification," or "ccrap." Licpocitionc of "uce as 10,"

|

cr " repair," hov.cVer, are additicnnlly cubjec ted to custotcr approval I

'
prior to ir:.plemen ta tion . .en nieci fl e d by t he c ontrac t, e; cci fica tions.

cs cn ca
D cg

-
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3 12 Corrective Action

( p.
The responsibility of the Project Engineer is to determine

the cause of the discrepant eter.t, nr.d cenduct or rocccrend specia]

i t.v e s ti ra ti o ns a n c. corrective actions as aI popriate to prec3ude rep-

itition of the event. Copies of the released nonconformance report

(R0 Tag) are distributed to appropriate individua3s for information

and appropriate action.

3 13 Quality Assurance Records

Quality Assurar.co Records for the product wi13 be maintain-

ed throughout the service life of the product. These records will

include design definition records (drawings, s p e cifi ca ti on s , proced-

ures, etc.); purchase orders plae approprjate test and material certi-

fications; Qua3ity inspection, acceptance, control, skill certification

and audit records. Microfilri copies may be employed for record re-

tention at the discretion of Tcledyne Energy System.

3 14 Auditc of Quality Accurance Plan

Ccmpliance to this Qunlity Assurance P3an will be assecred

by a team of three individuals ai~.proxicate3y once per year. The team

r e r b e r r v: d .' 3 Fe re3ceted frcr rervice cr u:.c within the company - ty pi -

e ' ' , . #: ;:
' ' ~

r- :
_

, . ", netring and Test, and'
'

-

r,ua3 i ty Cpera ti c;ns . The audi t wi'.I be c onciuc t ed , using this p]an, or
.

.

a specia33y prepared check list as a proccdure. Result s of the audit

v,ill be reported to 1:anacement alenc; .:ith recormended corrective actions

for noted ueficiencies. hecorce of auuit recu3ts will be caintaincd

t, .: c c : c .; : n c c. .. i t h e c t i b: i che d. . r.1
,

-
, , ,

::. - * *
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1. SCOPE

1.1 Summarv

This document establishes the requirements governing the preparation,
approval, issuance, and revision of Quality Directives.

1. 2 - Purpose

Quality Directives shall be used to document the Quality System established
by Tcledyne Isotopes, Energy Systems Division

1.3 Referenco,

')
This directive is authorized by ESD Quality Precedures 1.0 " Procedures"
and 5. 0 " Quality Engineering. "

.

2. RESPONSD3ILITIES |

|

2.1 Quality Engineering

Quality Engineering shall be responsib]c for the issuance, coordination,
an 1 revision of Quality Directives. The originating or revising engineer
is responsible for training personnel in the use of the Directive and its
implementation.

D""}D *]D
~

3' } M3. REQUIRE?.IENTS
c o Ju #J U . . lT O .:n

3.1 General Content
i

In general, Quality Directives shall establish ndministrative instructions
required for efficient operation of a quality assurcnce system designed to
support the design and manufacturing effort of Oc Division. The Dircctives
shall describe in sufficient detail the quality assurance methods implemented
to mcct customer retrirements.

,

3.2 Text Arranger.1ent

To the ma::imum exter.t practical Quality Dire:tivea chall be prepared in an
orderly nnd logical arrangement. Quality Dircotives shall be arranged in a
prescribed formnt so that users may c:;p;.nd mininmm effort to locate needed
information. Quality Directives shall be prep 0xed in four basic sections, as

; follovts:
"

90001146
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^

(a) Section 1. SCOPE
|

(b) Section 2. RESPONSIBILITIES

(c) Section 3. REQUIREMENTS

(d) Section 4. NOTES / APPENDIX
|

3.2.1 Section 1. SCOPE - Section 1. shall contain brief statements that |
provide a clear and concise abstract of the coterage of the Quality |
Directive. A typical outline of Section 1. follows: )

1. SCOPE
|

1.1 Summarv !

!

1.2 Purpose |

1. 3_ References -

3.2.1.1 The Summary statement should summarize the intent or end result |
'

accomplished by the execution of the Quality D:rective.
s

3.2.1.2 The Wrpose statement should define the need for the Quality Directive.
Reference should be made to the contractual 2rquirement, company
policy or other requirement establishing the n2ed for the Quality Directive.

|
3.2.1.3 The Reference statement shottld refer to the Q2ality Procedure that

authorizes the issuance of the Quality Directivo,
i

|

3.2.2 Section 2. RESPONSEILITIES - Section 2. o' Quality Dircetives |

~ Tall be used to describo departmental respomibilities for activitics Is
defined by the Quality Directives. When Quali;y Directives define I
responsibilitics of dcpartments other than Qal.ity, Quality Engineering
should coordinate with the Manager of the affe:ted department.

,

1

3.2.3 Section 3. REOUJREMENTS - All essential requirements and descriptions |
shall be stated in this section. Each paragrain shall be ntunbered and
titled, aid may have as many subparagraphs u necessaiy to acettrately
and completely describo each aspect of the requirement.

3.2.4 Section 4. NOTES /A PPENDIX - Titis section shall contain information
of a general or explanatory nature. No requimments shall appear herein
to accon+1ish the scope of the Qu.tEly Direcu c. Wnen necessary,
definitions and figures shall be contained in S ction 4. 4

Lo
90001 u70 1 R ,0 o g g
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3.3 Preparation

3.3.1 Initiation - Quality rugineering shall be responsible for initiation and
coordination of new and revised Quality Directives.

~

3.3.2 Format - Preferably, Quality Directives shall be prepared in accordance
with the format exhibited in this document.

,

1. SECTION

1.1 Paragraph

This paragraph . . . .

1.1.1 Subparagraph - This subparagraph . ..
has been . . . . .

1,1.1.1 These statanents under a subparagraph are:

(a) Separate
(b) Short D**D *D ~9'},J_k(c) Concise _oj g,

3.3.3 Forms

3.3.3.1 Page 1 of Quality Directives shall be printed on Form NSD-22 and shall
be completed as specified in Tab 1c I.

- ,

TABLE I. INSTRUCTIONS FOR COiWIITION OF FORM NSD-22
.

Eleck II:s tructions

Subject Assigned by Quality Engineering

Originated By Originator's Typed Na.e

~ 90001143
revised By. ,Fevisor's Typed rcce i

Revicwed Dy Quality Engineering Supervisor, Signatbre

Appro. 1 flariager, Quality Operations, Signature

Directivo Murier Assigned by Quality Ergineering

~

{' Revi sion I.ctter Letter Designaticn (starting uith A for
orig 3 : al)

Revision Date lissigned by Cuality I::.:;ineering
*

.

' Original Issue Date Date Directive Initinny Published

|
- - - -

|
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!

3.3.3.3 Pages 2 through the final page shall be identified by:
'

1,

(a) QD Number atti Revision Letter !
,

I(b) Page Number '

(c) Latest Revision Date

3.3.4 Approval - Final approval of Quality Directives shall be by the
,

1(lanager, Quality Cperations. i

;

I

3.4 Revision Procedure .
,

'
,

3.4.1 General - Quality Directives shall be periodically reviewed, and whm
necessary revised (re-issued), keeping current with company needs and
industry trends. Recommendations are desired for improvements to
issued Quality Directives. Comments should be forwarded to Quality
Engineering.

3.4.2 Chance Control - Changes to Quality Directives shall consist of complete,

re-issue of existing Quality Directives. When one page of a Directive ;'

is revised, the complete Directive shall be assigned the next revision |
letter. Changes may contain editorial corrections, techni"al changes, '

or both. To assist the user of the Quality Directive in locating these
changes, a block bar may be used to identify the location of the change
on the page. -.

3.}D D
.

.D
. 2 . .,

f
3.5 Distribution deJ o a

Distribution of new or revised Quality Directives shall be accomplished
when required.

3.5.1 Quality Maminis - Quality Manuals which inchHe ch Quality Prol tres

and Directivos shall be controlled and distributed by Quality Engh. cring |

In accorNee with a Qe ility Manual Holders 10t al' proved by the Manger, l
'Quality Operations.

3.5.2 Qaality Directives - Revised Quality Directives shall be distributed
upon relcare to ali holders of a current Quality Manual. A current
listing of oll Quality Directives shall be publis. ed periodically and
distributed for insertion in ll e Quality Manuals.

3.0 _ uality Directive Fatnilia ri.>.ationQ

Quality Diratives are Quality Assurar.ce Syste.n documents an.! as such
shall be understood and preparly used by all affected personnel.

( (%/'\ G.1 New Directives - New directives shall be implemented by an informal
training denion for all us!ng personnel in the Quality Operations
Department including Quality I:ngineers, inspectors and Supervisors.
Any questions concerning a Directis e should be directed to the originatori

or the nirecove.
9000I149,
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3.6.2 Revised Directives - Directives which have been revised shall be read |
and understood by the Manual holders. A training soscion may be used
to explain important revisions. Any questions concerning a revised
directive should be directed to the Revisor of that directive. Revised
directives shall be disseminated under a cover 1 citer indicating the
new directive revision and the old directive (s) to be replaced or
destroyed. j

3.6.3 ~ Revision Control - A Revision Control Index, Form NSD 43, Figure 1,
shall be inserted in the front of each Quality Manual indicating the
revision status of all directives in the manual.

3.7 Quality Directive Audit

Quality Engineering shall audit each Quality Directive periodically.
This audit shallinclude review of format and content for conformance
to current requirements and specifications and to determine whether
the directive is being implemented and used effectively. If deviations
exist, revision of the directive or correction of implementation methods
will be accomplished.

!

3.8 Government Coordination
'

Quality Directives and all revisions may be coordinated with the local
Government Representative by Quality Engineering, when required by
contract.

4. NOTES /A PPENDIX
.

4.1 Finure

Figure 1. - Quality Manual Revision watrol Index, Form NSD-43..

90001150
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REVISION DATE
. . _ _

1.PU3:05E The pu; css c! th's Bewu:n Centrol le:e is is grcoce a roaans ci coerch.ng changes to
the Cua'.it Manaal and te ic: ate the present 5::::s of the dcct.n ents m the rnanaal. ,

2. POSTIZ. Perscnet ces:ing tbs ledes and Hessiers : hereto snet!d ter'. and sate es: rtete ci any
char;es in the eni er rwsed document before gasiing. C:fuy Persenref. enty. are
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*
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LISTING OF CURRit T C0C0'.!E3iTS _. _ _ .. - _. _ _ _ New cr Revsed are neted br (*)
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Direcove No Date Ev Br
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1.0 SCOPE

1.1 Summary

This directive defines a method for recording and documenting drawing and
specification changes applicable to dellycrable end items.

1.2 Purpose

To assure that each delivered end item is traceable back to the drawings and
specifications defining it, and to assure that the effectivity of changes is
properly applied to each deliverable end item.

) 1
- 1.3 Reference

3

a. Quality Procedure 2.0, " Drawings and Specific-t2ons. "

2. RESPONSIBILITIES

2.1 Engineering

Engineering is responsible for the preparation of drawings and specifications,
and for subsequent changes including assignment cf effectivity.

2.2 Administration

Administration is responsible for proper distribuibn of released drawings,
specifications, and changes and for the maintenarze of files containing all
non-obsolete drawings, specifications and changer.

2.3 Quality Engineering

Quality Engineering is responsible for the mainterance of a Configucation Record
documenting the effcetivity of drawing and specifier.tlon changes.

2.4 Quality Control

b Quality Control is rerponsibic for verifying prode:t compliance with drawing
and specification requirements.

900011522.s untcriai Control

Su'bject to effectivity designations, Material Control is responsible for assuring
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3. REQUIREMENTS

3.1 Quality Engineering

Upon receipt of released technical documentttion covered by an Engineering
Job Sheet, Quality Engineering will perform the following activities:

,

1

3.1.1 Configuration Record - Prepare new or update existing Configuration Record |
Card (Figure 1) for each drawing or specification. |

2.1.2 Reference Files - File copics of each released Drawing Change Notice in
the Quality Engineering reference filo and in cach Quality Control reference I

book. File Engineering Job Sheets in numerical order in the Quality
Engineering reference file. Out-of-sequence Engineering Job Sheet numbers
indicate missing job sheets and changes.

3.1.3 Obsolete Documentation - Remove obsolete drawings from Quality Engincering
Reference file.

3.1.4 Certification Log - The following steps shall be followed for fabricated items
requiring a Certification Log.

I) 3.1.4.1 Prepare a Configuration Record - Record of Assembly (CR-ROA) (Figure 2)
she et for each Certification Log. The CR-ROA shall list all special design
items called out in the list of materials of the applicable assembly drawing.

3.1.4.2 Check the Configuration Record card file for each drawing listed on the CR-ROA
sheets and enter applicable ch:oges on the CR-ROA sheets.

3.1.4.3 Preparc and maintain a Certification Log Record identifying logs originated,
change level, and date of issue.

3.1.4.4 When engineering changes are released after an affected Certification Log
has been irsued, locate the issued logs in the shop and update their CR-ROA
sheets. Wnen necessary, Quality Check Shects in logs must be updated-
to record new/ additional variables data or to certify special inspection activitics.

3.2 Quality Control

Quality Control shall maintain product inspection reference files including
up-to-daic drawings and specifications.

During product inspection by Quality Control, documentation relative to
configuraMon centrel will be processed in accerdance with ihe following activities.

3.2.1 Non-Certifiestion Log items - Product inspection is to be accomplished in
accordance with the drawing and specification requirements contained in Shop((q) Folders.

! 90001153
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3.2.1.1 Verify the configuration level of the part by comparing the shop folder with
the current drawing.

3.2.1.2 Record the change level to which the part has been inspected on the piece
part acceptance tag.

3.2.1.3 Piece parts found not to latest configuration level are to be returned to
Material Control for rewurk or processed as nonconforming hardware as
directed by Quality Directive 3.4.

3.2.1.4 The acceptance tag shall be updated or replaced vten previously accepted
piece parts have been reworked and reinspected to a higher configuration
level. .

3.2.2 Certification Log Items - Product inspection is to be accomplished in
accordance with the drawing, specification, and Quality Check Sheet
requirements contained in the Certification Log. ,

3.2.2.1 Transfer recorded configuration data of picec part acceptance tag to applicable

; log CR-ROA sheet.

3.2.2.2 Verify compliance with additional posted changes on CR-ROA sheet by
comparison with the current file drawing and apply acceptance stainp and
date in appropriate inspection block.

3.2.2.3 When inspected to a Certification log, hardware found not to latest configuration
IcVel is to be processed as nonconforming hardware as directed by Quality
Directive 3.4.

3.2.3 Obsolete Hardware - Upon receipt of obsolete hardware, with applicable
Engineering direction, Quality Control is to conficcate the obsolete hardware
within the Quality Withholding Area and process iiin accordance with Quality
Directive 3.5.

3.3 Material Control

Upon receipt of DCN's or incorporated drawing changes delineating obsolete
or updated hardware items, Material Cohtrol will perform the following
activitics.

3.3.1 Obsolete Parthrare - Remove obsolete hardware from stoekroom/ production
areas and submit to Quality Control with applicab!c Engineering direction.

3.3.2 Reworkable Ilardware - When a drawing or tpceification change permits the4. gQ rework of hnrdware, the item may be reworked by issuance of a shop tolder
~

s

and resubmitted to Quality Control for inspection to the higher change level.

90001154 i,
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4. APPENDLX

4.1 Fic1res
.

Figure 1, Configuration Record Card

Figure 2, CR-ROA Sheet

?
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1. SCOPE .

1.1 Summary

This directive provides the requirements to be met in completing the
Telodync Isotopes Reporting System Tag, Form No. NSD-10 (5-71). J

;

|1.2 1Mrpose -

To define required documentation for reporting nonconforming items.

1.3 References

) n. Onlity Procedure 3. 0, " Material Control"

b. Quality Procedurc 0.0, " Data and Reports"
.

2. RESPONSIBILITIES

2.1 All Departments

Report incidences of nonconformance by completing the section of. the
Reporting System (RS) Tag which is enclosed wit!dn the heavy black border
(Section "A" of Fig.1) and forwarding the tag to Quality Control.

2. 2 Quality Control

Quality Control will be responsible for verifying the proper completion of
section "A" of the Reporting System Tag. Upon completion of Section "A,"
Quality Control will forward the RS tag to Quality Engineering. ;

2. 3 Quality Emineering

Quality Engineering will be responsible for the proper completion of the
section of the Reporting System tag which is not c.. cloud by the heavy
black border (Section "B" of Fig.1). Upon comf.ction of the RS tag,
Quality Engineering will distribute copics and file the master.

90001'57
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3. REQUIREMESTS

3.1 Individuals Responsible for Completion of the RS Tag

'3.1.1 Initiator - The individual initiating the RS tag will complete all items in
Section "A" of the RS tag with the exception of the following:

a. Quality Supervisor's signatttre

b. Quality Manager's signature

c. Acimowledgement signature

3.1.2 Quality Control Supervisor - The QuaJty Control Supervisor will be
responsible for obtaining the signatures noted in 3.1.1 above and for
forwarding the RS tag to Quality Engineering for disposition.

3.1.3 Quality Engineering - Quality Engineering will be responsible for
completing Section "B" of the RS tag, including obtaining the Quality
Manager's signature for approval of the final disposition.

3. 2 Data Required for Completion of the RS Ta_g
,

3.2.1 Type of Data - The type of data required to complete the RS tag is explained
by the block headings on the tag and/or the instructions on the reverse side
of the hard copy of the RS tag. The following four block headings may
require further clarification.

3.2.1.1 " Initial Rpt. No. " is used to show the serial number of existing RS tags
against the item currently being rejected and directly related to the

. discrepancy in question.

3.2.1.2 " Item" is used to differentiate between different types of defects when an
RS tag is used to record rejections for more than one reason. Each
rejection reason should have a differcut item nun:ber and should be
correlated with part serial numbers in the " Description of Event" section
of the tag.

3.2.1.3 " Total Qty. " is used to represent the total number of parts in the inspection
lot.

3.2.1.4 " Qty. Defect" is used to represent the total ntunber of defective parts.

Lo 90001158o
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3.3 Supplementary Forms

3.3.1 RS Supplemental Pace, Form No. NSD-15 (5-71) - The RS Supplemental
Page (Fig 2) will be used as a continuation sheet for data which cannot bo
included on the face of the RS tag because of Icugth.

3.3.2 Corrective Action Board Herort, Form No. NSD-13 (5-71) - A Corrective

Action Board Report (Fig. 3) will supplement the RS tag wuen the final
disposition of a nonconformance is made by the Corrective Action Board
rather than Quality Engineering. .

4. NOTES /APPENDDC

4.1 Figures

Figure 1 - Toledyne Isotopes Reporting System Tag, Form No. NSD-1G (5-71)

Figure 2 - Teledyne Isotopos Reporting System Supplemental Page,
Form No. NSD-15 (5-71) .

Figure 3 - Telodyne Isotopes Corrective Action Board Report,
,

) Form No. NSD-13 (5-71)
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1. SCOPE )

11 Summarv - '-
.

This directive provides guidelines for tite fjo.y and Quality documen'.r. tion of
cc:Jarnnng ta:d nea-cetdur:nitq; Iv.c8.va.ro Ic.bricatcd, procccsed ;pd 46.5cd 4, ,

in-housc.
|
i
|

1. 2 Pr n-.-.r. .c...o. -.e ,

I

The proper execulien of this directive assures the completo cuality control i

of proilction materW1 as required by contre.ct and cianicxd Quality practico.
4

1. 3 Reference
._

a. Qu-dity Proccdurc 3. 0, "Littorial Control"

b. Quality Procedurc 5. 0, "Or.:Gity Engineerin;"
.

RESPOM51EILlT1ES2. .

2.1 OualiN Encineering
|

Qu:Jity Engirceri'u: shall preparc incpettion irdructions, evaluMe defects,
fci3u'/cn :.nd M5 . muv. Jies, : nd (::rpomiia n.'icrirl in ecennbuce with"

proccdores herein prescribed or which are contractu:dly required.

3.0 On'14 v C: ...rol

Quality Control sh:J1 inspect to drawinga, specificalians, or speci!!c
instructionn, and chall document actions, and carry out the disposition of

( )
materici as directed below.

w/
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3.1 mal:o a determination of conformance or non-con'brmance. All items
inspected will be identif'ed and documented as retstred and defined herein.

3.1.1 Conformin' Hardwaro - Conformirg parts and assemblics shall be
;

dccumented as follows:
.

3.1.1.1 Upon completion of inspection of hanhvare the inspector shall clear the
'

3danufacturing Order by placing his " inspection stamp in the " Final"
block of the Manuketuring Order (Figure 1). The date should be entered,

'

and the number of acceptable parts entered in the " Accept'' block.
.

- 3.1.1. 3 When operations licted on the Manufacturing Orilc~ (M.O.) are completed
~

r

nnd parts arc acceptable, the inspector shall initiate a Material Acccptance |
TE;(Figure 2), stamp and attach or place completed tag with parts. I

3.1. I . 3 Mic the 3rd., or green copy cilho completed M.O. by part nuchar in the -

Quedny Onr.'.rcl I'ile.
.

. 3.1.1. 4 When additioral operations are required by the "M.O." or engineering
drawing c0er an ins;xction such an: Cleaning, lhke out, lerh test
etc.; the details of the comoleted innocetionc will 50 briefly describ2d-

,
a

h the "O:.ncrcl Noici," coctica of tho M.O." follrced by the inspector's j
ctamp. '

3.1.1. 5 When subsequent operatioas an described in 3.1.] A are to be performed
t. iter an innpcetico, the top half of the Materit.1 Acceptance Tag (Figt e 3)
nhall be ini!hted by the in?pector tur.! stamped under the "Q.C." in the
,t,g pcrt of thc'ing only.

3.1. I. 0 Upon successful completion of the subsequent operations required to
complete the "M.O.", the inspector shall stamp the appropriate "Q. C,"
bloch (t) in the botto:n portion c f ti.c M:4crial Act cptance Tng, (Figure 3)
cr.1 comf,1cic the M.O. per 3.1.1.1 rmd 3.1.1. 3.

3.1.1. 7 When inspec'ing a part which has a Quality Log, clear the Quality Log by
, Stamping or.6 dating the completed, acceptabic operations. flamped
Acui;'Ja . , T: g; for nJ1 pa ts :u.d u ', . .semblie:.. :.re to be posted in the -

Quality Log for c.'ch rnajor essembly or end item nt the time of the
appropriate .m.mbly i:..:pection. luchte in the Quality Leg any requircd
variables data.

L;...o 3.1. ! . 9 Fer 'ca ri! "J~ :9.- Or!c" *:~11'' ).eg 5
'' *t.e p::1f in Mc'eri'd Com ol fo:

'

-

.

susmuc.woraucas.
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3.1.1. 0 When finalinspection and acceptance is completed, check the Quality Log
a1.d shcp fcider for verilicanon of compb.t:cs of :a1 cpera:ians, ingcetien ,
and tests. Forward the completc Quality Log packago to Quality Engineering
fr review and retentien.

3.1.1.' 1'0 - ' When the item ho a completed part, subjeci to cuctomer neceptance by
contract requirement, submit the part to the Customer Representative
for his review. Upon his accept:Lnce, obtain customer stamp on the
Acceptance Tag and the customer's signature on other documentation
required by contract.-

. .

3.1. 3 Non-Cenformjr Un.rdwarc - Perts or assemblier, which are found during
inspection to be defcetive er non-corJormin; nhall be processed in a manr.cr
v/hich will previde cceeptablo deemnente. tion of Da occurrence nnd removal |
cf ti;c r:en-con.'o: mirc itein fenm acccptab:e prodectica malcrial. |

.

3.5.2.1 lion-conIcrmiri; parts require the initiation of a Rei:orttug Systen (ES) Tag,
N3D-13 (Figure 4). The inspector shall coinplete the top bal.: of 1,bc RS Tag,
defining the part and the non-conformance, and:

' !-
. . .

js'.. Obtain the Quality Con'.rol Stgereicor's cir; nature.
. 1

b. The Quanty Control Supervisor will obtain the Quality Manager's
signaturo.

c. The Quality Control Supervisor veill then obtain the Manufacturing
Man:'[,cr's (or his reprecer.tative) signat.urc in the Acknowledgment(
block cnd give him the goldenrod copy of the RS Tag,

d. The white and grecn copics are to be for'.wrdcd to Quality Engineering |
for cycluatioc. of the r.en-caro..: .:m : r .i dispositica of the itenus). |

1

Atti.ch to or pk.ce t!m hardbnch ecpy of the ".S Tn;; viith the quen:ionabic
'

c.
part or assemb'y and puL them in the Qa..'.ity Witholdit.y .\rca to muit

renolution by Qu:dity Engineering and further dispostlion inctructicns.

f. Carry cul. dicposition inMructions upon receip! cf a completed, approved
cepy of the RS Tag. In the case of SCMP items, Quality Engineering
will handic the parts in accordance with Q.D. 3.5. ,

.

wU 90001164
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3.1.2.1 g. Waen dispo.eition has tcca comrleted to "P.cpair" cr "Dc a: is" and
the item is accepted, process per Paragraph 3.1.1 and stamp the-

bach of the hardback copy of the RS Tag. Obitin the Customer
Ecpresentntivc' stamp, when required, in the space provided, date
the Tag and forward it to Quality Eginaering.

. .

3.2 Quality Entineerinz Action
,,, ,

Quality Engineering personnel shall receive all RS Tags, review discrepancies,
determine cause, propose corrective action a al make an initial disposition
(Reworh/ Scrap / Refer to Corrective Action Board). (The RS Sunpletng,rg_f.or_m,

- NSD-15 ( Fi;;ure 5) , m..a.y b_e u...t.i.l_in.e..d f.or. d..oc._tu.a.c.n...t.in.g.c. .a..u. . c..a. n..d s.n. .~ge.a_le.d _. __._ .s. .-

. _ . .
.

.,

cerrc !! ir
m._. 0 . v e t..c.. o._n ._

-

3.2.1 Rcrof: "! ben ruzzo: k aut!.ca vdii correct the dore:2, detail the nM!nzi of
rc. work and process the RS Tag as icllows:

.

c. ~ Complete RS Tag, obtain prop;r c"th;rizing sim u! ml
distribute xcrox copi<;s W.

,

,

Corrective Action Board
Liatcrial Control.

Originator )
' Others as rcquired by prcec.m

b, Upon Cc!Gp3 etion of IcP/cPh an'i rece,T '.ndt, 'thc' I" Tag ima e ey
vill be slainped by Quality Con:rol :u.J reta. md to Quality |
Engineering. File the RS Tag hard copy and original (white) with

,

attached data and r.upplcments.

.

3.2.2 Scrap - When rework cannot be accomplished or item is damaged and
otherrice unusabic, it will bc t eraj ped. Proceed ar foUcws:

a. Complete RS Tag and indicate: " Scrap"

b. Obtr.in signature of Quc.!ity Control Supr rvisor and Qcd'.!y 2,Ianager,-

c. Remove affected hardwarc from Quality Witholding Area and place
it in Bonded Scrap Crib. Plaec hardbaek copy of RS Tag with or(' g ,

( ,1 attached to tim e :(r.).

90001165
D** D ~3'*
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S.2.2 Serno - (Cont'd) ,

d. Distribute xerox copics of the RSTeg per' Paragraph 3.2.1 (a)."

S0c Q.D. 3, 5 for further scrap controlinstructions.c.<

3.2.2.1 Items declared " Scrap" by Ingineering change shan be confiscated and
'

placed in Bonded Scrap Crib after coordination with Material Control.
-

Document scrappage on an RS Tag as in Paragraphs (a) and (b) above.*

,

- - ' 3.1. 3 Rc'fer to Corrective Action Board -Items that are not dispositioned by ~ j'

'

Quality Engineering as "Rcwork" or '' Scrap" shall be submitted to the
i

CAD for action nnd disposition. Upon receipt of CAD dicposition
instructSns, tha QuMity Engincar r/ill cerglete the RS Tag as foHows: ;-

1/'
fGhtain s!gnatures of QLfity Engineering Stgerviser and Qu:Gily~%.c.

I/enager.
.

b. Distribute copics of the RS Tag in accordance with Paragraph
'

3.2.1 (a) above.'
.

c' Upon complction of disposition instructions, receive the hnrdbaeb.

copy of the RS and file it with the RS original and a copy of the
CAB Report, NSD-13 (Figura C).

!
4, . NOTES / APPENDIX

'
. ,

4.1 Fimn es . .

.

Figure 1 - Manufacturing Order, Form ESD-209
Figure 2 - Material Acceptance 'Jhg,.NSD-23 |

Fincre 3 - Material Accepteren Tag (irrge)
Figurc 4 - Isotrpes Deporth:r; Syrtert (." S), Form NSD-10
Figurc 5 - RS Supplement, Form NSD-15
Figurc G - CAD Report, Form NSD-13
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C' QUALITY CONTROL OF PROCURED MATERIAL
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N
.

1. SCOPE ,

1.1 Summary

This directive provides guidelines for the flow and Quality documentation
of conforming and non-conforming procured material.

1.2 Purpose

To assure control and adequate quality documentation of procured material
as required by contract and standard quality practice.

1.3 References3

a. Quality Procedure 3. O, "Alaterial Control. "

b. Qtudity Procedure 5.0, " Quality Engineering."

c. Quality Procedure 6.0, " Data and Reports."

2. RESPONSIBILITIES

3.1 Quality Engineering,

Quality Engineering shall evaluato defcets, failures, and other anomalics
concerning procured material, coordinate and resolve problems with vendors,,

and disposition material in accordance with procedures herein prescribed
or widch are contractually required.

2.2 Quality Centrol

Quality Control shn11 inspect and process procured materials in necordance
r

with requirements of the purchase orders, drawings, spec 11ications, or
special instructions and shall document actions as directed herein.

.
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2.3 Purchasing
.

Purchasing is responsible for vendor or supplier coordination and liaison
and negotiations regarding procured material discrepancies and vendor

*

corrective action.

3. REQUIREMENTS

3.1 Receiving Inspection

Inspection personnel shall inspect parts to verify conformance to the purchase
order, applicable drawings, special rcquiremer.ts and specifications, and ~

document the procured material as required and defined herein.

3.1.1 Material Inspection, General - Upon receipt of procured material, parts
or equipment, and four (4) copics of the Receivirg Report from Material
Control, the inspector will pull the purchase requisition / purchase order
(PR/PO) package from the Receiving Inspection Control File. Upon review
of the purchase order, the inspector will obtain any drawings or specifications
required to inspect the material and proceed as follows:

; 3.1.1.1 Check the vendor's packin;; slip, included data, and certifications for
compliance with the purchase order requirements.

3.1.1.2 Inventory and verify that the material is that which is listed on the purchase
order and is correctly marked and/or labeled.

3.1.1. 3 Note any damage to material caused by shipping. When damage is found,
initiate Reporting System Tag (RS) NSD-16 (Fig. 5) and immediately notify
Material Control for coordination with the carrier. Note all damage on the
RS tag, photograph if necessary, and notify Quality Engineering for a ;

packaging evaluation, if packaging method appears defective.
,

;

3.1.1. 4 Physically inspect the material for compliance with the drawings. Use an .

approved Sampling Plan, when permissible, for large lots of material |
(sec Quality Directives, Series 4.X).

3.1.1. 5 When required, other inspections, tests and verifications, such as I
clectrical, chemical, x-ray, etc. , shall be accomplished as indicated on
the Receiving inspection lastruction, Form NSD-42 (Fig.1), and stamped
off and dated v. hen accomplishcd. Test and verification data sheets shall
be attached to the Receiving Inspection Instruction for filing.

3.1.2 Conformins: Material - When material meets all l!sted requirements, data
will be processed as detailed below.

O
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3.1.2.1 Clear purchase order by entering pertinent receiving inspection information,
inspection stamp, and date on the four (4) copics of the Receiving Report.

' 3.1.2.2 Complete the Rece'iving Inspection Instruction, when applicabic. |

3.1.2.3 Clear the Qualityipg xhen the part was sent outside for a controlled
_

operation. Forward the Quality Log to Quality Engineering when
complete. When incomplete, forward Quality Log with material to
Material Control.

3.1.2.4 Make entry on the vendor Receiving inspection, Form Q-318 (Fig. 3).

3.1.2.5 Forward to Quality Engineering the Quality copy of the Receiving Report
with the PO/PR, Certification Test Reports, and attach a signed report
copy of the Receiving Inspection Instruction (Report Copy, Fig.1), when
applicable.

3.1.2.6 Prepare an Acceptance Tag (Fig. 4) and attach or place with parts.
When required by contract, the Customer Representative will stamp the
Acceptance Tag.

) 3.1.2.7 Route accepted parts with three (3) copies of the signed-off Receiving
Report to Material Control.

3.1. 3 Non-Conforminr: Material - Initiate an RS Tag (Fig. 5) for discrepant
procured materiai, process the RS Tag and material as defi.ned in Quality
Directive 3.3 and detailed below.

3.1.3.1 The Quality Control Supervisor will contact Purchasing and obtain buyer's
signature on the RS Tag to signify acknowledgement of the discrepant
condition. Submit the goldenrod copy of the RS Tag to Purchasing.

3. 3. 3. 2 Attach or place the hard copy of the RS Tag with the discrepant material
and move the material to Procurement Withholding Area.

3.1. 3. 3 The white and green copics of the RS Tag are forwarded to Quality
Engineerir.g for evaluation of the discrepancy and material disposition.

3.1.3.4 Quality Control shall transfer discrepant items to Material Control upon
reccipt of RS Tag instructions from Quality Engineering.

- 3.1. 3. 5 Stamp (accepted material) or sign (rejected material) the hardback copy of
the llS Tag to indicate completion of dispacition instructions and forward
it to Quality Engineering,

v0 90001173
.
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3.2 Quality Enhineering
'

-

Quality Engineering shall review non-conforming items and, as such,
will receive all RS forms, review discrepancies, make disposition,
determine cause, and propose corrective action. The green copy of the
RS Tag is immediately filed upon receipt as a. record copy while disposition
and evaluation is beMg accomplished utilizing the Master (white) copy.

3.2.1 Documentation Discrepancies - Shortages or errors in documentation, such
as missing certifications, analyses, manuals or other data, may be resolved
by initiating a Supplier Correctivo /setion Request (SCAR), Form NSD-17-

(Fig. 6 ). The SCAR shall define the shortage or error and request vendor
correction by supplying the corrected or missing document (s) and corrective
action to be taken to prevent recurrence.

3.2.1.1 Obtain approval signature of the Quality Manager, forward a copy of the'

SCAR to Purchasing (the buyer) with a Xerox copy of the dispositioned
RS Tag, and place the original of the SCAR with the RS Tag master awaiting
action by the vendor.

3.2.1.2 Purchasing shall submit the SCAR to the vendor requesting action and the
return of the SCAR with the correct documentatloa to Quality Engineering.i

3.2.1.3 Upon receipt of the correct documentation from the vendor, Quality
Engineering shall review the documentation and complete the RS Tag master.

3. 2.1. 4 Forward the received vendor documents to Inspection for attachment to
the Recch-ing Report package.

3. 2.1. 5 Forward a copy of the completed RS Tag to Inspection for clearance of
the material being held.

3. 2.1. G Receive the hardback copy of the RS Tag upon release of the material
and file it with the RS Tag master.

3.2.2 Return to Vendor - Material which cannot be accented without Vendor
rework or replacement shall be returned to the Vendor.

3.2.2.1 Complete the RS Tag and disposition and material to be " Returned to the
Vendor." Cause and suggccted corrective action may be added when
evident.

3.2.2.2 Prepare a Supplier Corrective Action Request (SCAR) (Fig. 6) describing
the problem. Forward an approved copy of t'c.e SCAR to Purchasing along |

with a Xerox copy of the RS Tag. A requested reply date shall be applied
commensurate with the nature and criticality of the non-conformance

(p (10-30 days). ,

wJ
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3.2.2.3 Distribute Xerox copies of the RS Tag to the following:

Purchasing .

Material Control )
Originator '

Receiving Quality Control
Others as required by program

3.2.2.4 Receive hardback copy of RS Tag upon completion of disposition and
file with the RS Tag master.

I.
3.2.2.5 When corrective action (SCAR) is received from the Vendor, review same |

and, if acceptnbic, sign, ett:1ch a egy to the original with the RS Tag |master, and flie.

3.2.3 Rold Material for Vendor Review - Material to be held awaiting shipphig
instructions or vendor review shall be kept in the Procurement Withholding
Area.

|

3.2.3.1 Complete RS Tag and SCAR and process as in Paragraph 3.2.2.2.

3.2.3.2 At the joint discretion of the Quality Engineer and the Duyer, and with.

the approval of the Manager, Quality Operations, non-conforming materials
may be held for a reasonable period (thirty days) in the Procurement
Withholding Area for Luyer/Vcndor disposition.

3.2.3.3 Upon disposition to have material returned to Vendor, process as in
Paragraph 3. 2. 2.

3. 2. 3. 4 At the end of the thirty-day holding period, if the discrepancy has not
|

been resolved because of vendor negligence in reviewing the material, i

the RS Tcg may be dispositioned " Return to the Vendor " (Process por
3. 2. 2) l

3.2.3.5 \Vhen Vendor agrees to repair or scrap material at Vendor expense, j

process and disposition the RS Tag per Q. D. 3.1, Paragraph 3.2.3 or
3.2.2. |

3.2.3.6 Complete RS Tag including disposition instructions and distribute Xerox
copics per Paragraph 3.2.2.4. Include copies of the completed SCAR
with each RS Tag.

3.2.3.7 Receive the hardback copy of the RS Tag upon completion of the I

disposition of mmerial and file it with the US Tag master.

3 FRe the Receiving Report package in the Purchase Order Control File.
t. . O

. 2. 3. 8

1
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4. NOTES / APPENDIX I

4.1 Notes i,

l

Non-conforming items which cannot be placed in the Withholding Area or
Bonded Scrap Crib because of size, thermal and/or radiation characteristics,
etc. , may remain in any other safe location provided the RS lag is
prominently displayed. Items of this type are to be dispositioned expeditiously
to minimize the amount of time that discrepant items are held outside of a
bonded area.

4.2 Tmures=

Figure 1 -Receiving Inspection Instruction, NSD-42

Figure 2- Receiving Inspection Instruction Continuation Sheet, NSD-42A

Figurc 3 Vender Receiving Inspection Record, Form Q-318

-) Figurc 4 Acceptance Tag

Figure 5 Reporting System Tag, NSD-16

Figurc 6 - Supplier Corrective Action Request, NSD-17

.
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1. SCOPE

1.1 Summary

This document defines the method and timing for accomplishing internal audite )
of fabrication, test, storage processes, facilitics, and Quality operatione.

'

1.2 Purpose

To assure adherence to internal operaling specifications.
|

1.3 Reference

,

a. Quality Procedure 5.0, " Quality Engineering"

2. RESPONSIBILITIES

2.1 Quality Enzineering

Quality Engineering will define which areas / processes will be audited, the
timing and frequency of audits, maintain all doctunentation associated with
the audits, and participate as an audit team member, when required.

2. 2 Quality Control

Quality Control will conduct audits as specified by Quality Engineering, rcport
audit results, and pursue corrective action follow-up activities.

2. 3 All Departments

All departments will be required to furnish personnel to serve as audit team
members upon the request of Quality.

2.4 Quality Manater

The Quality Manager will approve both ihe audit plans and those individuals
responsible for conducting audits.

LO
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3. REQUIREMENTS
.

3.1 Audit Types -

Audits will include as a minimtun, but will not necessarily be limited to
items such as Quality functions, Manufacturing processes, and areas such
as fabrication, test, and storage facilities.

3.1.1 Quality Audits - Quality functions, as described in Quality Directives, will
be audited to determine compliance with the requirements of ". A applicable
documents.

3.1.2 Process Audits - The Manufacturing department will be audited to determine
compliance with the requirements of the pertinent Process Specificatfori.

3.1. 3 Fabrication and Test Area Audits - Fabrication and testing areas such as
the thermoelectric area, plating and finishing area, generator assembly area,
generator testing area, etc. , will be audited to verify fulfillment of contract
requirements including adherence to processes, procedures, and specifi-
cations, adequacy of log control and data recording, and general housekeeping.

3.1.4 Storace Area Audits - Stockrooms will be audited for items such as identification
of material and parts, adequacy of storage facilities; adherence to applicable |
storage requirements, and general houscheeping.

3. 2 Frequency of Audits - Audits will be conducted bi-monthly. Audit items
selected by Quality Engineering and appre,ved by the Quality Manager will be
based upon current experience factors.

3. 3 Audit Planning - Audit plans will be prepared by Quality Engineering and
approved by the Quality Manager prior to the initiation of an audit.

3. 4 No_tification of Audit - Audit plans will be submitted to the affected area
Manager at least 24 hours prior to the start of the audit.

.

3. 5 Auditing Personnel - All audits will be conducted by personnel approved by |
the Quality Manager. |

3. 0 Reporting Audit Results - A memorandum, supplemented if required by the
use of forms shown in Figures 1 and 2, will be issued describing the linttings
of all audits. Distribution ol' all audit reports will be as follows:

90001183(vo
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a. Quality Manager

b. Manager, department audited
-

.

c. Responsible Supervisor
..

d. Quality Engineering file
,

3. 7 Discrepant Audit Items - The responsible departme t il be required to
take corrective action on discrepant audit items within an appropriate
time period.

3. 8 Corrective Action Reporting - The department responsible for audit
corrective action detines the corrective action taken by completing the
Audit Reply (Figure 3) form and forwarding it to the Quality Manager.

3. 9 Corrective Ac tion Follow-Up Audits - The pertinent audit team will conduct
a follow-up audit on discrepancies noted during the original audit to determine
the effectiveness of the corrective action.

4. NOTES / APPENDIX

4.1 Figures

Figure 1 - Manufacturing / Test Area Audit Form

Figure 2 - Stockroom Audit Form

Figure 3 - Av.dit Reply

.
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1. SCOPE

1.1 Summary

This directivo describes the usage of the Liaison Call
Sheet by Quality personnel to effect documented communica-
tion to resolve technical problems.

1.2 Purpose

The proper use of the Liaison Call Shcot provides
documentation and a method of follow-up for formal
communication between Quality Operations.and 0.ther

|3 departments for the resolution of problems concerning
safety, drawings, technical documents, methods, procedures,
etc.

1.3 References

|
This directive is authorized by Quality Procedures 2.0

'

" Drawings and Specifications," 5.0 '' Quality Engineering ,"
and 11.0 " Corrective Action."

1.4 Applicability

This directive has been prepared to conform with:
Conforrance

Agency Quality Specification Par t ial Comp 10tc

AEC SNAP-1, and -2 X
AEC SNS-1 X
NASA 5400.4 (1b) X
DOD MIL Q-0858 A X

1.5 Linitations

1.5.1 The Liaison Call Shoot is not an of ficial Quality record
and must not. be used for deviation, variation or repair( pd records.

90001188
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1.5.2 A Liaison Call Reply is not to be used as an acceptance
criteria. It may, however, be used as supplemental
information to be attached to a change notice, R.S. Tag
or other document or to communicate that a documented
change has been, or is being, accomplished.

1.5.3 The Liaison Call Sheet is a division-wide document;
however, this directive is concerned only with LCS's
originated by Quality Operations and/or those answered by
Quality Engineering.

1.5.4 These limitations apply only when QD 3.4 " Quality
Control of INSD Fabricated Material," is implemented by
program requirement.

2. RESPONSIBILITIES

2.1 Originator

2.1.1 Quality Operations - The initiation or generation of a
Liaison Call sheet is the responsibility of any Quality
personnel who requests or requires Engineering or
Manufact" ring coordination, action or help in resolving |

' or correcting an error, omission or problem which affects
the acceptability of the product being manufactured, tested
or inspected.

1

2.1.2 Quality Engineering - Quality Engineering shall review the
ansv. ors on all LCS's originated by Quality personnel. |

Action should be taken by Quality Engineering f or prompt i
follow-up and corrective action. |

2.2 Engineerin;/"anufacturing/ Quality Engineerin;
|

The assigned respondent of a Liaison Call Sheet shall be
responsible for timely attention, action and/or resolution
of the situation or request and to return to the originator
an adequate and acceptable answer within a reasonable
time frame.

.

1

3. REQUIR EM E';TS

|3.1 Situations Requiring Use of the Liaison Call Sheet

Liaison Call items include requests to:

a. Correct an error or deficiency in the design of a part,.
;) or tool;<j

b. Clarify or correct a drawing notation, process, plan
or specification; and

c .' Correct a condition affecting personnel or equipment safety.

90001149
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3.2 Form Used

Liaison Call Sheet, Form I-E-123 (Fig. 1).
,

3.3 Origination of a Liaison Call

A Liaison Ce21 is originated using the Liaison Call Sheet
when a pr >olum item requires the immediate action of
another di partment.

3.3.1 Quality Personnel Action - When the Liaison Call is
w arr an t e d , Quality personnel shall:

3.3.1.1 Prepare a Liaison Call Sheet, in triplicate, in sufficient
detail as to be self-explanatory and to prevent delay in
acting.on the subject. (See Appendix , para. 4.1, LCS
Preparation Instructions).

3.3.1.2 Distribute the Liaison Call Sheet as follows:

a. The white (Liaison) and the pink (design) copy are
sent to the Liaison coordinator for assignment to
proper department and individual for an answer.

b. The green (originator) copy is placed in the LCS Dook i

as a record until the white (Liaison) is returned.
|
Ic. The hardback copy may be retained by the originator until

be receives the white (Liaison) with the signed reply.

3.4 Liaison Action

The personnel assigned to reply to a Liaison Call Sheet |

by the Liaison Call coordinator will answer and act on each (
'

Liaison Call in a timely manner.

3.5 Follow-up Action _ |

Reply detail should answer the question, indicate the action
taken, or define the proposed action to resolve the problem. |

3.5.1 LCS Originator Action: Y| hen the reply is received, the Liaison
Call Sitee t originator should review the answer, forward it to
Quality Engineering, and, if necessary, discuss reply action

'

with Quality Engineering.
'

A Quality 1:ngineer will sign the reply in the originator's(' ($5.1.1
,

) concurrence block, indicating acknowled;;nent of a satisf actory
answer.

90001190.



__ . _ - _ _ _ _

.

QD 5.4 A
{/~} Page 4

(/ 12/8/71

3 . 5 .1. 3 When the reply is unsatisfactory, the originator, with
Quality Engineering concurrence, shall make a notation
under the reply portion of the Liaison Call Sheet . stating
that " Reply is Not Satisfactory" and give reason. If
coordination with the assigned engineer cannot resolve the
problem, refer the Liaison Call to the section supervisor
or next higher authority,as required to act on the condition3

unt$1 resolution of the item is achieved.

3.5.1.4 Copies of all replies and correspondence concerning a Liaison
Call Sheet will be filed by LCS Sheet number in the Liaison
Call Book.

3.6 Preparation of Liaison Call Sheet (Originator)

The originator shall complete all applicable blocks in
upper part of the Liaison Call Sheet except 10, 11 and 13
through 16 and 21 through 23 as follows. Only one item
or trouble should be described on each Liaison Call Sheet.

(1) Model - Name of item of equipment concerned, such as:
SNAP-19, Pioneer , Viking , etc.

1

(2) Order No. - Specify INSD account number for program. J

(3) Control point - The Control Point Number concerned may
1be indicated in this block (see below):

Control point Nunber Area of Concern

10 Administration
20 Quality Control |

I30 Fabrication and Assembly
40 Test inr;

50 Fuel Capsulo
60 Safety
70 Aerospace Ground Equipment (AGE)
80 Quality Engineering

(4) Dock No. - Indicate the Liaison Call Book nunber in which
the LCS will be filed by the originator.

(5) Sheet No. - Indicate the next sheet number in the Liaison
Call Sheet Booh Log and indicate the originator's
name and program next to that number in the LCS
11ook Log.

( ,/"\

V
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.



-_

QD 5.4 A
'

Page 5

(] 12/8/71 ;.

.

(6) Drawing No(s) . or Tool No(s) . - List the complete
cirawing or tool nutoer(s); add additional
numbers in section (24 ) as an extension of ,

(6). j

(7) Originator - Print originator's name (first initial and
last name) in this block.

(8) Extension No. - Indicate INSD telephone extension number.

(9) Location - Indicate ecction of originator , i.e., Quality
Engineering (QE) , Quality Control (QC) . *

(12) Date - Enter the date the trouble or LCS originated.

(17) Work Stoppage - Place "X" in applicable block.

(18) Recommended Ef fect - Indicate serial numbers of affected
units, 11~ known.

(19) Articles Requiring Rework - Indicate quantity of, or
serial nurabers, of, items requiring rework, if
applicable.

,

(20) Articles TCO - List quantity of , or serial numbers of ,
items "Taken care of" or t;hich have had the
operation or, rework completed as of time that
LCS is written.

,

(24) Description of Trouble - Describe in suf ficient detail
the problem or request and urgency of situation,
if warranted. Include page, paragraph or area
of a drawing affected or romenclature' of part
or equipment, etc. , which requires the evaluation
and reply. Write specific questions and list
exact detai3 ed requirements, sketches, etc.,
so as to prevent delaying questions by the person
assigned to answer the Liaison Call Sheet. Other
information may be attached by using additional
forms.

(25) nonsou for Change - In sinple language , specify reason
for Liaison Call Sheet, such as " omission, error,
clarification, fit, etc.".

(11) Supervisor's Signature - Upon coapletion of above blocks,
E>tain the Quality Control or Quality Engineering

b i supervisor's signature, as applicable.
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4. APPENDIX

4.1 Figures

Figure 1, Liaison Call Sheet, Form I-E-123.
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1. SCOPE -

*
.

1.1_ Summary *

This directive delineates the planning functions performed by
Quality Engineering.

.

1. 2 Purpose ,

,

To assure that;

a. The functions of the Quality Program that must be performed
to fulfill the contractual requirements of product control,
product documentation and product acceptance, are identified. ' l

b. Quality Control is provided with the software they require-

to accomplish their share of those functions.

1. 3 Reference |

- a. Quality Directive 2.1, " Configuration Control".
.

2. RESPONSIBILITY
' '

. 2,1 Quality Engineering
Quality Engineering has sole responsibility for the accomplishment
of the requirements of this Directive.

3. REQUIREMENTS
.

3.1 Quality Engineerine Action

3.1.1 Technical DocumerSts

Upon receipt (from the Engineering Release System) of new or
revised drawings, procedures, specifications and changes there-
to, Quality Engineering shall promptly forward copies to' Quality'

Control. j

kO 90001195
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3.1. 2 Inspection and Test Instructions / Plans

Quality Engineering shall:
a. Review the Technical Documents to identify the acceptance

requirements applicable to the Program,
b. Provide Quality Control with written inspection and test

instructions (Certification Logs) as required.
The Certification Logs shall be designed to collect and document
objective evidence of product compliance and quality acceptance.

3.1. 3 Records Retention
Quality Engineering shall record and file for retention, the docu-
ments and evidence of product compliance and quality acceptance
in accordance with contractual obligations and/or Company needs.
Such documentation shall include Certification Logs, Manufacturing
Orders and Purchase Orders.

3.1. 4 Configuration Records

Quality Engineering shall prepare and maintain Configuration
Records from Engineering Releases for deliverable products
and record the applicable changes in the appropriate Certification.

Logs for verification by Quality Control.
These activities are detailed in Quality Directive 2.1, " Configuration
C ontr ol" .

3,1.5 Quality Forms and Instructions

Quality Engineering shall: |

'

a. Originate or revise the Quality Department forms and form
instructions,

b. Supply such forms to the users as needed.
1
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1. SCOPE

1.1 Summary

This directive defines a system for controlling the calibration of measurernent
and test equipment used for determination of product acceptability.

1.2 Purpose
'

To provide guidelines for the operation of a calibration program that
will both insure conformance to contractual requirements and promote
a high degree of accuracy in measurement and test data.

1. 3 Reference

a. Quality Procedurc 7. O, " Standards and Calibration. "

b. Military Specification: "Calkration System Requirements,"
MIL-C-45GG2 A, 1902

i

2. RESPONSIBILITIES |

2. 3 Qality Engineering

Quality Engineering will preparc and maintain an equipment listing
defining all equipment requiring calibration and the applicabic
calibration interval.

2.2 Quality Control

Quality Control will be responsible for maintaining and calibrating,
within the predetermined calibration interval, all equipment specified
by Qualify Engin.'ering; maintaining measuren'ent rinndards; and,-
maintaining documentation associated with the operation of the
calibration system. ,
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2. 3 Other Departments
.. .

All other departments will be responsible for verifying that new
equipment under their cognizance is calibrated before use mid for

.'
verifying that old equipment under their cognizance is within the stated
calibration period.

3. REQUIREMENTS
^

'

. ~. !

|3.1 Determination of. Calibration Intervals - * *

|

Quality Engineering will establish the calibration intervals for both I
existing and newly purchased equipment.

|
|3.1.1 ' Calibration Cycles for Existing Equipment - The calibration intervals
i

for existing equipment will be based on knowledge of equipment history 1

and limitations, cnd review of vendor literature.

3.1.2 Calibration Cycles for New Equipment - Calibration requirements will be |
established upon receipt of new equipment and will be based on experience |
with similar equipment and vendor literature. )

' 3.2 Adjustments to Established Calibration Cycles |

Quality Control may alter the established calibration cycle for a specific- ;
piece of equipment with Quality Engineering approval, on the basis of !

the calibration history of that piece of cquipment.

3.2.1 Increased Calibration - The calibration cycle for a picco of equipment may i

be shortened when that equipment has required adjustruent during two !
.

consecutive calibrations.

3.2.2 Decreased Calibration - The calibration cycle for a piece of equipment
may be leng11.ene.i v. hen that equipment has co:npleted four consecutive
calibrations vcithout an adjustment.

.

3;3 Recall System

Quality Control will establish and operate a recall system which will insure
the timely calibration of all equipment.

3.3.1 Equipment IIistory File - A card file (Fig.1) will be maintained on each
piece of equipndlii and will include, as a n'h:imu a, the required
calibration dates and the calibration history of the equipment.

LO 90001198
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3.3.2 Recall Notification - A memorandum will be forwarded to the user of j
a picco of equipment before that equipment is due for calibration.

3.3.3 Overdue Notification - A memorandum will be written to the cognizant
department head when equipment due for calibration is not turned in to
Quality Control by the recall date.

l

_y - ,,J3.4 . Extension of Calibration Certification _
'

Quality Engineering may extend an existing calibration certification for
a period not to exceed two weeks. This extension will be granted in
cases where there is a critical need for the particalar pleec of equipment
and there is evidence that a calibration delay will not adversely affect |

the product. |
'"

3. 5 Calibration Procedure i

:

Quality Control will perform actual calibration of equipment or will
assume responsibility for calibration at a recognized calibration
laboratory. All calibration will be in accordance with the require-
ments of MIL-C-45GG2A.

,

Adecuacy of Standards - Standards established by the contractor for
calibrating the measuring and test equipment used in controlling product-

quality shall have the capabilitics for accuracy, stability and range
,

required for the intended use. |
!

3.5.1 In-IIouse Calibration - In-house calibration will be performed in accord- i

ance with standard calibration practices. Written procedure will be pre- !
pared and utilized for calibration of all measuring and test equipment '

and measurement standards used to assure the accuracy of measurements
involved in establishing product conformance. Measuring and test
equipment and measurement standards will be calibrated and utilized
in an environment controlled to the extent necessary to assure continued
measurements of required accuracy giving due censideration to temp-
crature, humidity, vibration, cleanliness, and other controllable factors
affecting precision measurement.

3.5.1.1 Upon completion of calibration, complete the equipment history card and
affix a stamped calibration sticker (Fig. 2) to the equipment.

Equipment found to be out-of calibration is immediately brought to the
attention of Quality Control. So that reinspection of material will be
taken on all materials that may have been accepted by the equipment
out-of calibration.

3.5.1.2 Calibrated mechanical equipment unused during a calibration cycle may

( be integrity inspected in lieu of recalibration.

90001199
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3. 5. 2 Vendor Calibration - Equipment which cannot be callbrated in-house e

will be sent to an approved (by Quality Engincering) calibration laboratory. ,

3.5.2.1 An Equipment Servico Request (ESR) tag (Fig. 3), signed by Quality
~ Control, will be attached to the equipment requiring calibration.

'

3.5.2.2 A Work Release (Fig. 4) will be completed for cach piece of equipment
requiring calibration and will be forwarded to the calibrating agency. ,

3.5.2.3 Upon return of calibrated equipment, review calibration certificate for
completion, sign Work Release and forward to Procurement, complete
equipment history card, and assure that the equipment contains a valid
calibration sticker.

3.5.3 Sealinz of Colibrated Equipment _- Calibrated equipment will be sealed
(if reasonable) with a tamper-proof seal to prevent unauthorized entry / )

ladjustment.

3.5.4 Calibration of Reference and Transfer Standards - A purchase requisition
will be initiated to obtain calibration of standards. This purchase rnquisi-
tion will include the requirement for a certificate of complianco attesting ;

to the date, accuracy, and conditions under which the results furnished ]
were obtained. Calibration source-measuring and test equipment shall i

be calibrated utilizing reference standards whose calibration is certified )
as being traceable to the National Bureau of Standards. !

|

3. 0 Functional Checkinn of Equipment j
l

!Equipment that is not required to assure conformance of product but is
necessary for onrall officient plant operation will be functionally checked
upon request of the user.

3. 7 Verification of Calibration Status
!

All users of measurement / test equipment will verify that the equipment
is within calibration (as denoted by the attached stichcr) and verify that
the integrity scals are intact.

3. 7.1 Out-of-Calibration O.la_1_ functioning Equimnent - Out of calibration /malfunc-
tioning equipment v'ill be reported to Quality Control who will place an
Out of Service (Fig. 5) tag on the equipment pending calibration or repair.

All out-of service equinment and equiprnent r.ot in daily use with exception
of large test equipment, consoles,cte. , shall be segregated in specific
equipment ho! ding areas.
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3.7.1.1. Product that has been manufactured / tested with discrepant equipment 'i

as noted above, will be documented on an RS tag for final disposition. |
,

4. NOTES / APPENDIX

4.1 Figures
i

Figure 1 - Equipment Calibration History Card, Form 000300 (Rev.1-04)

Figure 2 - Calibration Stici;cr, Form I-Q-401

Figure 3 - Equipment Service Request and Calibration Notice, Form |

TE-267 (1902) j~'~

\

Figure 4 - Work Release Form

Figure 5 - Out of Service Tag, Form I-M-303
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1. SCOPE ;

1
,

1.1 Suemary

'

This directive specifies the quality requiremente that ar e app.Li-
cable to the preparation of procurement documents to ensure the
receipt of high quality caterials.

1.2 Purpose

This directive is issued to define the procedures and documenta-
tion cethods by which Quality personnel rill review and approve
procurecent documents to insure compliance with contractual '

requirecents.

2. RESPOUSIBILITIES

2.1 Quality Engineering

Qua3ity Engineering will review and sign all Purchase Requisi-
tions (PR) ES-49 (10/75) (Figure 1).

3 PEQUIREIU!!"'S

31 Quality Errincerinc

Quality Engineering will, upon receipt of a Purchase Requisiticn:

'3 1.1 Review - Review the requisition to deterrine whether there is
sufficient i n f o r .r.a ti c n t o c r d e r thc required : t crin3 (r) . Such
inforcation will be obtained from dra'ings, s p e c i fi ca t i c.n c , parts

lists, cataloge, etc.

Peaf rements - Deterrine the Quality requirement > that are neces-i3 1.2
rary to ascure product c e r. f o r r, n c e ', i t h * S. e centract creci fi er-.

tions, Teledyne Energy Sys ters speci fica tions and app 3icabic draw-
ings, and enke entries on the PR a s d e f d r.e d b el ow .

'( /3
'V
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f(),31.2.1 Inapection requirements te be listed (if required): !'

'

(a) Standard requirecents as indicated on UQ-341 (Figure 2)'

" Quality Assurance Provisions of Purchase Orders." -

1

(b) Additional requirements which are non-standard. .l!
. ,

i I
' 3 1.2.2 Enter in code blocke provided on PR the standard Quality require- !<

ments as indicated on NQ-341 (3/76), " Quality Assurance Provisions .

of Purchase Orders," as determined in 3 1.2. If U-9 (Quality i
Pre-Award Survey) is entered, Procurement shall not place the -

order until the curvey is complete. {
.,

3 1.2 3 The "Insp Area" block will be coded "X" for "No Inspection ;

Required" or "R" for " Receiving Inspection Required." i

3 1.2.4 "Insp. Type" bicek will be coded "R" for Normal Receiving Irspec . |1
tion or "S" for Special Requirecents and "X" for "No Inspection
Required." |

3 1.2 3 Specific detailed requirements not covered in Iteco 3 1.2.1 above
will be noted in "Special Notes" block of PR. .

.

3 1.2.6 When special or critical characteristics are to be checked and/or
reported, such requirementa chall be forwarded on Receiving ;

Inspection Report ( ES-423) (Figure 3) as required, to Quality ,

Control who shall attach the copy to the P0/PR package. ;
.

'3 1.2.7 Sign and date PR in Quality Control block.

3 1.2.8 Send the Quality copy of the PR to quality Control, ceded for ;'
inspection requirements, and Quality Control shall file it in the
Purchase Order Control file awaiting attach =ent to the P0.

3 1.2 9 Furward PR to Administration Departnent for signature and further
processing. i

32 Quality Control

3.2.1 Re vi ev. of Purchate Order - Quality Centrol wi31, upon receipt of
the Quality ecp;. of the Purchare Order (ES-37) (Ficur e 4):*

3 2.3.1 Recove ecpy of PR fro: Ivrchase Order Control Fi]c.

3 2.1.2 Cer3are the FO with the FR to arsure that FR i nsIceti on require-
mento are listed on the FO.

3 2.1 3 '#here a discrepancy a f fecting Qu 21ity exis ts betreen the FR and
PO, return the FO to Frocurement for correction.

L' (')
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33 Quality Control / Receiving Insoection

331 File PR/PO - Quality Control will place the documents in numerical
order by PO number in the Receiving Inspection Control file to
await receipt of caterial froc vendor.

4. NOTES / APPENDIX

4.1 Figures

Figure 1 - Purchase Requisition, ES-49 ;

Figure 2 - Quality Assurance Provisions of Purchase Orders,'NQ-341

Figure 3 - Receiving Inspection Report, ES-42B . !
|

'

Figure 4 - Purchase Order & Receiving Report (Lower Section), ES-37 !
1

l

4.2 Interface |

This Quality Directive interfaces with the procersing of procure-
cent documents as defined in the Procurement Manual, Index numbers:

29 Requisition of Material |

2.11 Purchase Request - Processing
i

2.12 Purchace Orders and Subcontracts i
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WTELEDYNE
ENERCY SYSTEMS
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.

QUAUTY ASSURANCE PROVISIONS Of PURCHASE ORDERS

.

Snyer hereine fter shall saan Teledyne Nd Buyer Ins;ection at festinstics
Energy Systers. Noteithst.uding any
other provisier.s, all articles furnish- Articlee 4efined ir the schedule of

this co: tract are subject to $2yered hereunJer are subject to the Icapec-
tion Clause of the Central Previsions Inc estion a t dest! ratios med s til
of the Purchase crier ed the folicsing W eugH by byer i f the Seller
Special Inspection C1.eusefe) ehen indi- fai s ts eM t tN ur tWeauu, du.

"** * I'8 '' * " #cated by clause nu:ber(s) la the sched.
ule of the Purchase Order. * f" I I " ". e met.

.

i

*' * *E'# "Articlee defined in the schedu|r of the
Fa re s,* Oraer s t i l re e e* e * r nt e.a by Bayer source ir.spection shall be cos.
Buyer ir t1e .eil- :2.la t2 su ast ducted at the Seller's fictitties or
cert: te s t ic a , ;3- a tattaa, st ista ehere designated is this Contract,
a eJ re rar t s er u s fie s t e rei n. prict to sha peent. ' ren the itera area

E-1 Ineroy Re:earch & Oeveic;eent Adcin'n # " "
ten (IC) days la advs'ece t'ereof.

Energy Research & revelopment Adrinis- n oti fy the Sayer quility ?*;rerentative
tratico (IRCA) or their desigcated au. or the Bayer ares Qaality of fice.
thority inspection is required prior to
ship?ent froc your plant. Three (3) Craeints and/or other pert! rent data

copies of this centract hare been fur- shich csy be rewired for ade.guste in-

Bished to the cogrizact Goverrear.t egen. e ectics shall be role available to
cy. Tnese copies vill be forearaei to the qui |ity representative.

the ap;ropria'e Governmer.t of fice havir.g N,6 Che ical and Fhysical Test Reports
cognizance at your plant. 1

,tetcal chemical a:J/or py41 cal test IN-2 Shipeent to Buyer Centractor/Ageccy repJrts, one (1) ccpy as requireJ by 1

As raterial orJereJ hereur.Jer is to be # # " # "'

shined direct to a 3ayer desigtsted ''' # "** ' '*
|# '" * ."I' M 'ccirtrac tor / agency, copies of t S e data
I

reluireJ by .his scetract shall accom. aqu ps y each sWen to H dehr-
i

pasy the shipaent and shall also be I" * * '

called to Bayer, :tention; Custity N7 Druinf Feluire:ec ts"

Feceivier Jr:Neticn the naze inte thea

ship ent is made. ,, p , g . ,, g g,,

ggg,g,3, g, g , , , ,c r test this ',

N.3 Certi fica te o f C.3,r112ece ca teriil ta t t ac: vry f.rs t shf:est |

A certificate or et.Ste:ent of eiterial ' # "
an.1 proc er s con f.'r:ar.c e is reaJired cow. D' I*I ' '

crits the articles contracte1 for here- N.6 Nyer Tarts TrocureJ tu Seller Part
u:1er. This certificate or statement ftsber
o f ece.f or:1rce rus t e t ipla t e that the pgg. ggg gg; ..s part rum.Attas ccetrac* c l far te*t a ll Jrn a le ;o*

ter ir this Centract will ':e intMetcJsp eJific a t iers a t 1 st'e r a plic191e
e W ca U * * e re N 9 Irk ev e n t a t t n. An r u:31e af s asce;,t. d er f ath 1able certificate or stite= cat of con.

jforr,rce is as fatio*s N.o QJality fre *44rJ furvey i

"This is to certify th at all iterc
? .re. ' ill orvey Je t;er *r % 'Ittyevel en f ar . . C- ser h-h * 1 :XXX * g , g ;,,, g g,gg;,,,gare in confctrance e ith t he war.t r ac t iM u s t - skallThrerete Crder, dria'ree, a; cci fi c i. , A r d ' a ,le , ht r.ct be
j g,g g g , , , , , , , , ,,,,g,gg,tiers .ma.J ether n y: se tele 4 vur:enta- ' 'a * = 't(for -
* t- d q u ' -- M.

r6; 6/1r . pe r, f r i l -4 ' t . ' 411 acre.This cer tif acete cr s t2teront shs!! te
etc. * v survey a ' it r ece frioren li r's t e d by a n 4 .* 5 - r ed re p a** *r t a. rv

g g i,.97 y rg , ,, g ,, g p g , g , ,, 9,live s f the Cellar ', @C ! ty Oerif tr. nt
,7 7, ! . gj u ,y . . , , , .,, 3p.,j..

o r V C i la t < 1 './ t estary pelle. TFis wie er cut (fre M ;etti.r Survey).[( (f] cartt|tcat.* ru< t t, 4 t t u rr.1 ta tse
'gi' N at' 6 s ,, . r/ ei.9 chtp-

*ert ta te rie'ime I h erevo ;er. :. i. Te l (3/76)
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"/PTELEDYNE greznu;c, n::ncue., st;cJ
ENERGY SYSTEMS rurch,,e c.-ur :,m.

Pegart :o .

Specificatiers 1 ( Reg ' d Ce r t i fi ca ti err.'.Le r or t c. 6 |

1Teledyne .~ art ;< Das h .ur be r 2 (Special Prcvisions cf Eeceivr.r 7

Tarufacturer'r Part I;urbar 3 Scurce ::: ection Fvider.ee E

Fa nu f ac ture r 's ::a:e/ Trace I: ark 4 !. o rk r.a n.c hi p/ La r a t e C

Serialize [Ite. 3 Sarplir.g - Tabic.Mo. - |JC
Instructiene for ccenletier. of this report:

The ten inspection characteristic biceks =ust be c ceple t ed "7T2" or "I:0",

inserted in the block f ollov.irc the nu= era). All "YE0" iters will be sup- .

ported by reccrding pertinent data in the field of this report. In addition.!
all 2nsp ec tion characteristics verified =urt 'c e recorded - rensure. cents. >

drawir. netes. etc.
'

-

\.

|

i
!

1
1

1
. I

|

. j l
,

|J
-

h

6. Ve ri fy t Lat all cer ti fic a ti a:.c cr dati required by dra*2rg, r p c c i f i c e. ti c r.- cr

pu r c h:i c e crder are received.

l'e vi e w rcquired certifications and data t o a r u r e c o n f or e.,r.c e v.i t h r eq ui r c : e r.t c .
~f 'v

S i , r.c. t c r e lu t e btn p
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EMPLOYEE SKILL CERTIFICATION

OtRECIM NO. REY
ORMATEC Sy 9.1 EW. J. Coleman

3/7/79'

E4 Charystyn
ORIGl'.AL ISSUE DATE l

L [' //ry3EVIEV ED BY.

j ka 2116/7o |
FACE I Of l

AFFF0VED

b . |i$. w$ 5
1
1

'

i

|

1. SCOPE |

1.1 Summary

This directive provides a system for employee skill certification.

1. 2 Purpose

To identify the skills requiring certification, to establish a
procedure for certifying employees, and to control the issuance
of skill certification cards. |

2. RE SPONSIBILITIE S

2.1 Quality Enaineering
Quality Engineering shall schedule and direct implementation of
the employee shill certification program, and shall be responsible
for maintaining the records associated with the operation of the
skill certification program.

2.2 Quality Control
Quality Control shall be responsible for the identification of
employees performing operations requiring skill certifications
and shall monitor the preparation of samples when required in
the certification program.

2.3 Personnel
Personnel shall arrange to have vision tests administered to
those employees specified by Quality Engineering. These vision
tests shall be administered on a yearly basis.

2.4 Encinee ring / Manu fact uring

Engineering and/or Manufacturing shall be responsible for
identifying those processes which require the use of a certified

.

operator in the applicable drawing and /or process specification.

v

90001213

: .

_ . _ _ - _



_ _

Q. D. 9.1 E
e2

Pag /793/7
( O,n\

#
2.5 Department Supervisor

Each department supervisor having certified personnel reporting
to him shall be responsible for maintaining cognizance of employee
workmanship and activity in the certified skill; and shall participate -

in the review of employee certifications with Quality Engineering.

3. REQUIREMENTS

3.1 Quality Encineering
.

3.1.1 Skill Certification Requirements

Establish requirements for obtaining initial skill certification which
may include some or all of the following:
a. On the job training

,,

b. Preparation of sample specimens
c. Completion of written examination

d. Vision test

3.1.1.1 Define type and number of sample specimens required and evaluate
their acceptability upon completion.

3.1,1. 2 hrepare required written examinations and evaluate results.-

3.1.1. 3 Arrange in coordination with the Personnel Department for the
completion of necessary vision tests.

3.1.1. 4 Establish requirements for recertification as applicable (eg: Welding
Qualification).

3.1.2 Recertification Requirements I

.

Monitor operations to determine need for recertification based on
any of the following:
a. Poor worlunanship
b. Initiation of new methods
c. Inactivity in excess of the allowabic time period.
d. Established recertification requirements

1

3.1. 2.1 Periodically review work status of certified employees with their ,

Supervisor to determine if inactivity limits have been exceeded and I

if acceptable worlunanship levels have been maintained. i

1

3.1.2.2 Review new and/or revised process specifications for possible |
( ('] changes affecting skill certifications.

V
90001214 |
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3.1. 3 Skill Certification Cards
Issue skill certification cards (see Figure 1) to th >se employees
who have successfully completed the certification requirements
of a particular skill. These skills include: pac kir.g insulation,
welding, potting, crimping, soldering, penetrant inspection,
welding inspection, soldering inspection, etc.

3.1. 4 Periodic Certification Review
Review employee skill certification.and update status at specified
intervals (see Figure 2).

,

!.

3.1.5 Certification Records
Maintain records of the skill certification status of employees.

3.2 Quality Control 1

3,2.1 Requests for Certification

Submit requests for employee certifications to Quality Engineering.

3.2.2 Preparation of Samples
Monitor preparation of sample specimens for certification tests
when directed by Quality Engineering.

3.2.3 Workmanship

Report incidences of poor workmanship to Quality Engineering.

4. NOTES / APPENDIX

4,1 Figures

Figure 1 - Teledyne Energy Systems Certificate of Qualification
Figure 2 - Employee Skill Certification Review Record

'
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V' INSPECTION STAMPS

OR:CIN1.iE0 SY- DIREtiivE NO. REV.
. , , ,,

REVISED LY. REVISION DATE

REV!EWED By ORIGl.'.At ISSUE DATE

APPHOVED. P;,GE 1 CF 3

'

1. SCOPE

1.1 Sue =ary
~

This document defines the system for procurement, issuance, control,
use, and return of inspection stamps.

1.2 Purpose

To provide a method that assures the proper usage of inspectior.
stamps by qualified Quality Depart =ent personnel.

13 ~ Reference

a. Quality Procedure 10.0, " Quality Stamps"

|
2. RESPCUSIBILITIES

2.1 Quality Enrineering .

_

Quality Engineering is responsible for the control of stamp design,
purchace, and issuance.

2.2 Qu ali t:. Control

Quality Control is responsible for the proper care and use of
issued stacps.

3 REQUIREM5"TS

31 Quality Er.gineering

3 1.1 Procurecent of Sta=T s - Upon receipt of request for a new or
revised stntp, review with quality Manager for approval. Prepare
purchase reo,uisition, including stamp design, for new s tat.p r equir e-
cent. Follow up for receipt of stants and deliver to Quality
Engineerir.g Supervisor.

L, . ,,U
UCTE: Stsep desirn must not conflict with the denign of other

; cerpany irt ued stntpc and they rtall not cor.tnin custccer
l designations.

90001218
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3 1.2 Issuance - Issue new or replacement stamps to qualified per-
sonnel. Maintain distribution control; list stamps by type,
serial number and personnel to whom assigned.

313 Return - Receive stamps returned by Inspectors due to termina-
tion, stamp deterioration, etc. Assure return when need no
longer exists. ,

3131 Immediately confiscate and destroy stamps in deteriorated con-
dition.

3132 Hold useable sta=ps for six month period before reissuance.

32 Quality Control
|

{

3 2.1 Request for Stamps - The Quality Control Supervisor shall I

notify Quality Engineering,of any need for a new stacp or re-
vision to an existing stamp, noting the purpose for the stamp.

3 2.2 Card of Stamps - Quality Control shall exercise care to prevent
loss of stacp to preclude unauthorized or improper use by any
person other than assignee.

3 2.2.1 Maintain starps so as to provide legible markings or impres-.

sions when affixed to articles or documentation.
|

3 2.2.2 Use black ink for stamping documents.

3 2.2.3. Notify Supervisor immediately if a stamp is lost or if unauth , i

orized use of a stamp is suspected. |

|

323 Instructions for Use of Stamps - Use assigned personal stamp
~ to identi fy acceptance / status of caterial or articles which |

have undergone source or receiving inspection, in-process |
inspectien, end item inspection, testing storage or shipeent ,
and to validate calibration records and seals.

.3 2 3 1 non-logged items, stamps may be applied directly to articles.

or catorials except when this is impractical due to physica]
limitation or e. hen such application . ill ccepromise their qual-
ity. In such cases, stacps shall be applied to identification
tags or labels attached to articles or their containers.

3.2 3 2 ?| hen a stamp is used to indicate acceptance of a test on a non-
logged iter., note the test ar.d any applicable test result ad-
jacent to the stacp en the identification tag (i.e., hardness
check, penetract inspection, leak test, etc.).

:r ^
,

3233 For logged iters, stacps sha]l be af fixed in the appropriate
block for the inspection step per forced.

90001219
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3234 An Inspector shall, when necessary, void his original stamp
by writing " VOID" across the face of stanp. The Quality
Control Supervisor will be contacted if other inspectors'
stamps require cancellation.

33 Types of Stamps
~ . .

Nd331 Rubber - Used to stamn material or rarts when use will not 4s
be harmful to stamped article, and "to stacp documents or II ',i *

~

!

forms, decals, torque markings, calibration records, seals, Mh'
etc.

332 Impression - Used to stamp lead seals, parts when permissible, e
and tools. '-

.

4
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> SUBJECT: Nomenclature E: 00A(, GENERAL HEADING: Gensrol

:. DATE: Nov.1,17;
_

x -

'NOMENCLATURE EXPLANATION.
.

*
. .

,

Moyno Pump constructions are described and identified by TYPE and FRAME. |
-

This identification is for sales literature and quotations only and is not sufficiently accurate*

!
.

for the supply!rg of service parts. For a complete ider.tification of a pump in service always
give SERIAL NUMBER found on the nameplate..,.

|
4

..

EXPLANATION OF TYPE j
,

PUMP TYPE is indicated by a group of three letters describing the grade and kind of mate- |
~

rial used in constructing three basic parts of the pump. j

1-

(a) MAIN FRAME OR BODY CASTING - the first letter al" sys refers to the kind i

and grade of material used in constructing the main bod; f the pump.
|

*

.

(b) ROTOR - the second letter always refers to the kind and grade of rnaterial used j- -:'

' ,f in constructing the rotor and may or nay not identify other internal machined |

parts, such as drive shaft, connecting rod, etc. |

. (c) STATOR - the third letter always refers to the kind and grade of material used
(), in the construction of the stator.,

'

The identifying letter:; a e ALWAYS grouped in the above order.~

..

.,. .. The follnwing letter.s h;. m been assigned for use in the type designation of materials most.
,

, ' commonly used: .

Type Letter Material -

..

J ,

Y91A- Aluminum D *D *D'

-

, dl '[ B- Bronze (88% Cu,10% Sn,2% Pb) _3-oo o
C- Cast Iran. .

*

D- Tool Steel (IIlgh Carbon - High Chrome)
~ ' ' E- Durimet or Carpenter #20. ,

G- Stainless Steel Type #416. .
,

H- Dastelloy
. i. .. ,

. . .. ,3 ..
,

K-''

. L- Meltnac (Melamine Rosin) ., -.i
* * M- Monel ,

N-
P-'

.
'

Q- Ameripol Synthetic Rubber - Hard (70 Durometer Hardness Hycar)
R- Natural Rubber - Soft'(47 Durorneter Barcfriess)

-
* 8- Stainless Stee! Type 4316

*

T- Aluminum Bronze (84.6% Cu,11.3% A1,3.7% Fe,0.4% Special Agents)*
'

U. .

fb V- B.tkelite (Phenolle Base)
'90001224v w- cast Steet

| .
,

i -
e,

M O Y N C ^* P R O G R E 5 S I N G . C A V I T Y " PUMPS
'
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.
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,
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*
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.

EXAMPLES OF TYPE DESIGNAT!ON
t

A standa-d basic pump with (a) cast iron castings, (b) carbon steel internal parts including a
hardened. tool steel retor, (c) 47 durometer soft natural rubber stator, is known as Type CDR,

A pump constructed of (a) #316 stainless steel casting . (b) #316 stainless steel internal parts
including the retor, (c) 70 durometer hard Ameripol synthetic rubber stator, is known as Type
@.. .

,

"A pump centaining (a) east steel castings, (b) carbon steel internal parts including a hardened
'

tool steel rotor, (c) bakelite stator, is known as Type WDV. ~

,
PUMP FR A ME EXPl.ANAT10N -.

*

CURREh*T PRODUCTION - L. M, F, G and H frames are available. Pump frame is essentially an
indication of size. It consists of: - ,-

.

A NUMBEn. a LETTER, and a NUMBER, in which case the first number indicates the number of
Stages and the fact that it is a tubular pump. The letter indicates the baste construction style and

.the final number ind. cates tne size of the stater-rotor elements. This designation is use1 for tubult.r
.. constructed pumps (Sections 23. 24 & 25). *

,

Pf; "L" - Improvod tu'aular horizontal cradle mounted B. B. construction. The drive head correspondr- i +.
1..

.) to minimum si:o used with stator-rotor elements. *'

. ,c. g. Framo 2L3. The first number 2 de:signates two (2) stages of stator-roter elements and the i

fact that it is a tubular putn;:. Tha letter L designates the basic construction design ar.d thet final
, Eumber j refer i to the hame aiite of the s tator-roto clements. (See Section ''5).

M . Irnprove.d tubular horizontal cradle mounted B. tl construction. The drive head is one 21:e
larger than normally used with stator-rotor elements. '+

t. g. 6M4 The first r.utpber f desi; nates six (6) stages of stator-rotor ehments and the fact that
it is a tubular pump. The 'etter 'd designates the driva head as being one size larger than normally

-

used with the statohtotar elements. The firal number 4 designates the basic siac of the stator-
Fotor elements. (See Section 25).

'
, F - Semi-sanitary food type construction. Inasmuch as only one stage construction is avatinole in

*

the F pumps, we d6 not use a number preceding the letter although they are tubular pumps,

e. g. Framo F4. 'The lettrr E desienstes the food type n. B. construction. The number 4, desig-
nates the basic me of the untor-rotor vlement.s. (See Section 24). . ,

,

*
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.b INSTALLATION AND OPERATION OF MOYNO PUMPS*

,

; -
.

1

OPERATING PRINCIPLE of the Moyno Pump is based on two pumping elements consist.'

ing of a helical rotor turmn; within a double thread helical stator. The meshing helical sur.
faces push the liquid ahead with uniform movement and low turbulence similar to a slow 1< .

moving piston in a cylinder of infinite length. The screw.like rotor rolls within the nut.like '

stator with an eccentric rolling movement. ;
.

* 1. The rotor provides an effective seal of liquid flow from port M port at all positions of
'

rotation.
1

2. Displacement is positive and proportional to pump speed. '

3. Pressure is independent of the pump speed.-

4. There are no valves in the pump.
,

pHY FRICTION is harmful to this pump. Do not run the pump under power untilit is
filled with the liquid to be pumped. This liquid serves as a lubricant rather than a prime,s

since a flow of 10% of the pump displacement wdl satisfy cooling and lubricating requirements. l,

BASE & FOUNDATION

1. A concrete pier of liberal dimensions and having a level top surface makes an excel.
lent foundation.

2. A tabricated structural steel base carefully planed true makes a very satisfactory
base.

'

3. Lag screws or imbedded hold.down bolts for mounting base to foundation should be
used and may be located in accordance with our certified d.imension prints. !

4. Do not warp structural steel base by pulling down to uneven foundation surface-,b shim instead.

([ ALIGNMENT OF DIRECT DRTVEN PUMP & DRIVE should be carefully checked after*

the base has been fastened down to the foundation. A 4/16" gap should be uniform.
Drives should be re-aligned after reaching destination bylooseningdrive mountingbolts
and aligning drive to best running tone.,

BELT DRIVEN PUMPS should be checked after base has been fastened down to the
foundation to make sIire belts and pulleys are still in alignment and that'the belts have

' the proper amount of tension.

ROTATION OF PUMP with the exception of a few larger models can be arranged to oper-
ate in either direction. A rotation plate is mounted on each pump, plainly designating the
recommended direction for correct operation. This information is furnished by the pump
manufacturer and is in accordance with the information received concerning the service and,
duty of each pump.13oth in!ct and outlet port designations are related to this rotation
inasmuch as the Moyno Pump is fully reversible. Pump rotation is always determined when
viewing the purnp from the shaft extension or pulley end. If in doubt check with the factory.

PIPING TO PUMP should generally be equalin size to the pump port opening. Pipe sys.
-- tems handling viscous, volatile, or high temperature materials are often exceptions to this

rule.

1. All screwed joints should be carefully " doped" before tightening (especially suction-

.. line connections).

.. ._ 2. Connected piping should mate pump port fittings free of strain.

3. Make alllines as direct and free of fittings as possible and minimize suction line
length by locating pump near source of liquid.

.
.

'] ROBBINS & MYERS, INC., MOYNO PUMP DIVISION, SPRINGFIELD, OHIO-

i

. . -
.

; 90001226
.
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VALVES of stop-cock type are superior for most special purpose duties. Gate valves are
natir. factory for thin. c! car liquids, and globe valves are least satisfactory of all. Avoid use of
globe valves in suction lines and when used otherwise make sure that they are in circuit cor.S -

>

\ f rectly. Strainers and foot valves must be in good working order to be beneficial, otherwise it
is often better to omit them.

PUMP BEARINGS are ball bearings on all sizes except the 8 2 and 814. These two1

drive sizes have roller bearings. All bearings are grease lubricated.
. 1. Do not give these bearings routine lubrication because far more bearings are ruined

due to over attention and improper attention than otherwise.*

2. Do Not lubricate with any grease except an approved bearings grease such as !
Mobil Oil Company's Mobil-Plex EP-1,

3. It is recommended, under normal use, that no lubrication be added for the first
twelve months of operation.

,

*

4. At the end of this time the bearing-shaft assembly should be removed and washed i.

; with c!can benzine.

5. All old grease should be removed from the hearing housing and only enough new
j grease applied to bearing races so as to fill them flush.

j 6. Add a few drops of oil to bearing seals before re-mounting assembly.

It takes several days of running for grease lubricated ball bearings in a new pump or re.-
lubricated pump to level off to final running temperature. Prior to reaching this condition-

! .the bearings might run hot to the extent that it is not comfortable to hold the hand on the
housing.i -

| PACKING MAINTENANCE PROCEDURES (GENERAL)
:

1. Adjustment of packing gland should be kept suffic:ently snug so as to prevent leak.
, _ age but not so tight that the stuffing box feels hot to the touch. Gland bolts must be kept

_

; / evenly adjusted.
%

| 2. Nearly all Moyno Pumps are supplied with a lantern ring in the mid.section of the
; packing and a grease fitting communicating with it. Careful lubrication of the packing with

a grease insoluble in the liquid pumped will pay dividends. Greasing often but with limited j
quantities is best practice. t

3. Scored shafts nre packing destroyers. If shaft is scored as much as W" deep it should
be removed and polished before renewing packing. Shafts can be sent b:ick to factory for
grinding and re-surfacing at a nominal charge. Shafting grooved % " or deeper cannot always
be reclaimed.,

,

4. Packing replacements can best be made with formed rings and these should be in.
!

-

'

serted with their joints staggered. Do not use a one piece spiral wrap of packing. Care must
,

,
be exercised in slipping rings over the shaft-part them as below to avoid deforming. |,

* e.- - - --p- 4- -- -->-
o

WRONG | RIG HT|
,

-

-

.

5. Forming of new packing in the stuffing box should be done by pulling gland bolts
down evenly and firmly. Bolts should then be backed off gradually as stuffing box warms up.
Several " touch-up" adjustments with the new packing can be expected before final running,

condition is attained.

NOTE: When ordering parts ALWAYS specify pump SERIAL NUMBER
'

.
, .

RODDINS & MYERS, INC., MOYNO PUMP DIVISION, SPRINGFIEl.D, OHIO M
Form 3045-C Rev.

90001227
.-
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Moyno Pump Division '

Dato: Nov. 1,1964
e Springfield, Ohio 45501 s ,.n a.. w... i, m a

SUBJECTt Dis-Assembly ond Assembly Instructions
,

GENERAL HEADING: Improved Crodie tAounted Tubutor Pumps |
!

.

INSTRUCTIONS FOR DIS-ASSEMBLY AND ASSE. GLYN *

OF IMPROVED CRADLE MOUNTEDTUBULAR PUMPS
(See Recair Parts List-ladex 253, Page 5)

FRAMES IL2, 2L2, 3L2, 6M2, IL3, 2L3, 3L3. 6M3, IL4,'

2L4, 3L4, 6M4, IL6, 2L6, 3L6, IL8, 2L8, 3L8*
*

Retoove clamp bolts from stator housing support #38, pull cop half of stator support 838 from stator #211.

By using pipe wrench remove stator #21 from main body casting 81. Full stator #21 off rotor #22.
;

2.

Remove two drive pin screws 854 with Allen Wrench #74 and drive shaft pin #46 by pushirq pin through collar #19.
,

)3.
.

4. Slide collar #49 back to packing gland #41.

Remove two drive pin washers #73. (It is usually best to use new drive pin washers when re-assembling).5.

6. Pull rotor 82.2 out of drive shaft #26
,

To dis-assemble rotor and connecting rod, press rotor band #50 off rotor #22, push rotor pin #45 out of rotor #22,7.
,

then pull connecting rod #25 oeit of rotor #22. To re-assemble rotor and connectin:r rod, use new coruiecting rod
washers #53 and pack ball joint with water-proof grease.

I 8. Remcve four cap screws from bearing cover plate #34.'

s.
~

lasert a small rod inta etive shaft #26 through main body casting al and drive ball bearings and shaft assembly out9.
.

of main Indy castwg di.

To dis-assemble drive shaft #26 and ball bearings, remove lock out #58 and washer #59, then press bearing #20 and10.
830, also bearing spacer $33 off drive shart #26. When assembling, bearing should be packed with a good bearing
grease to about one sturd capacity of bearing housing.

11. Remove packing glar.d bolts and packing gland #41.

Re-
Remcve packing #4' und note how the packing rings are staggered. When re-packine, stagger ends of packing.12.
Inove tantern rang 457 and packing gland insert #65.

Press bearing housing grease seal 861 and bearing cover plate grease seal #62 out of main body casting #1 and bear-13.
ing cover plate #34 revectively.

14. To re-asse-mble, reverse the above procedure.
.

'

ICTE: When ordering parts ALW AYS specify pump SERIAL NUMBER.
.

i

g . - . - - . _ _. . . ...

90001228-
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Moyno Purnp Division Page: 5
Springfield, Ohio 45501 p,,,, oc,, 3, 3973

$wporsedes Jan. 1, 1965
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V REPAIR PARTS LIST

FRAMES 2M1, 3M1, 6M1, IL2, 2L2, 3L2, 3M2, 6M2, IL3, 2L3, 3L3, 3M3, 6M3, IL4, 2L4, 3L4, 6P2, 9P2
'
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Top Drawing 2M1, 3MI, IL2, 2L2, IL3, 2L3, IL4, 2L4
Dottom Diawing 6MI, 3L2, 3M2, 6M2, 3L3, 3M3, 6M3, 3L4

Cat. Cat. Cat.
*

No. Part Name No. Part Name No. Part Name

2 Suction Body Cast. 34 Bearing Cover Picte * 54 Dr. Pin Ret. Screws
5 Bearing Housing 37 Pump Support 57 Lantern Ring
9 Disch. End Reducer 38 Stator support 58 Bearing Lock Nut,

* 21 Stator Assembly 41 Packing Gland 59 Bearing Lockwasher
* 22 Rotor * 42 Packing Rings 61 Grease Scal-Radial
* 25 Connecting Rod * 45 Rotor Drive Pin 62 Grease Scal Thrust

6 26 Drive Shaf t * 40 Shaf t Drive Pin 65 Packing Gland Insert
20 Radial Ball Bearing 49 Drive Shatt Cottar * 73 Drive Pin Washers
30 Thrust Ball Bearing 50 Rotor Band 74 Set Screw Wrench

g 33 Bearing Spacer * 53 Conn. Rod Washer

(,. * Recommended spare p::rts

Miscellaneous hardware list (cao screws etc.) furnished on request. gggg 7
liOTE: When ordering parts ALWAYS specify pump SERI AL NUMBER. /UVU 6

.
Moyno "Progresgng-Cavity" Pumps

.
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Moyno Pump Division p.g.: 7
Springfield, Ohio 45501 p.,,, oc,, 3, j973

i Supersede s Jan. I, 1965
_

.

REPAIR P ARTS LIST :
1

FR AMES 3M4, 6M4, IL6, 2L6, 3L6, 3M6, IL8, 2L8, 3L8, 6P3, 9P3, 6 P4, 9P4

1
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Cat. Cat. Cat. .

No. Part Name No. Part Name No. Part Name

I i
. 2 Suction Body Casting 34 Bearing Cover Plate * 54 Dr. Pin Ret. Screws |

'

S Bearing Housing 37 Pump Support 57 Lantctn Ring
9 Disch. End Reducer 38 Stator Support 58 Bearing Lock Nut

* 21 Stator Assembly 41 Packing Gland 59 Bearing Lockwasher
* 22 Rotor * 42 Packing Rings 61 Grease Scal Radial
* 25 Connecting Rod * 45 Rotor Drive Pin 62 Grease Seal. Thrust

26 Drive Shaf t * 46 Shaf t Drive Pin 65 - Packing Gland Inserti

29 Radia! Ball Bearing 49 Dr. Shaf t Collar * 73 Drive Pin Washer |

30 Thrust Ball Bearing 50 Rotor Band 74 Set Screw Wrench
33 Bearing Spacer * 53 Conn. Rod Washers

j * Recommended spare parts

Misce!!aneous hardware list (cap screws etc.) furnished on request. I

Il0TE: When ordering parts ALWAYS specify pump SERIAL NUMBER. 90001230 i
!

Moyno*" Progressing-Cavity" Pumps
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| ROPER PUMP COMPANY
COMMERCE, GEORGIA

.O
> < , ,

- A DATE: November I,1972 SUBJECT: C
t

,

SUBJECT: OPERATION AND INSTALL.ATION OF 70000 SERIES PUMPS PAGE: 1

.

OPERATit'G PRINCIPLE of the 70000 Series p, umps is based on two pumping elements
consisting of a helical rotor turning within a double thread helical stator.
The meshing helical surf aces push the liquid ahead with uniform movement and
Iow turbulence. The rotor provides an effective seal of liquid flow from

.

port to port at all positions of rotation. Pressure is independent of the
pump speed. Displacement is positive and proportional to pump speed.

DRY FRICTION is harmful to this pump. Do not run the puma under power until

it is filled _with the licuid to be numoed. This liquid serves as a lubricant

rather than a prime since a flow of 10% of the pump displacement wil satisfy
cooling and lubricating requirements.

FOUNDATION & BASE. A concrete pier having a lavel top mrface makes a good
foundation. A f abricated steel base is used on reunte units. Hold down
bolts for mounting the base to the foundation shoulo au used and may be
located from available dimension prints. Do not warp the steel base by
pulling down to an uneven foundation surface. Use shims as necessary. I

~ I
BELT DRIVEN PUMPS should be checked after base has been fastened down to the

h foundation to make sure belts end pulleys are still in alignment and that the
belts have the proper amount of tension.

ALIGNMENT of direct driven pump and drive should be carefully checked after
the base has been fastened down to the foundation. A l/16" coupling gap |

should be uniform. Drives should be r2-aligned after reaching destination ,

by loosening drive mounting bolts and aligning drive to best running tone. |
|

ROTATION OF PUMP. The 70000 pump can be operated in either direction. A j

rotation plate is mounted on each pump designating the recommended direction !

of operation. This information is in accordance with the information re-
ceived concerning the service and duty of each pump. Both inlet and outlet
port designations are related to this rotation inasmuch as the 70000 pump is
fully .reversit,le. Pump rotation is always determined when viewing the pump
from the shaf t extension or pulley end.

PIPING TO PUMP should generally be equal in size to the pump port opening.
Pipe systems handling viscous or high temperature materials are often excep-
tions to this rule. All screwed joints should be carefully doped before

( tightening. Connected piping should mate pump port fittings free of strain.
' Minimize suction line length by locating pump near source of liquid and make

all lines as direct and free of fittings as possible. |

VALVES of the ball or stop-cock type are superior for most applications.
Gate valves are satisfactory for thin, clear liquids, and globe valves are]

~

least satisfactory of all. Avoid use of globe valves, strainers, and foot
_

valves in the suction line whenever possible.
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ROPER PUMP COMPANY
COMMERCE, GEORGIA

' November 1,1972 SECTION: C' et

( E:
.

$UBJECT: OPEPATION AND INSTALLATION OF 70000 SERIES PUMPS PAGE: 2

.

PUMP BEARINGS are ball bearings on all sizes. All bearings are grease
'

lubricated. . _ _ _ _
,

l. Do not give bearings routine lubrication because more bearings are
ruined due to over-attention than lack of attention.

2. Do not lubricate with any grease except an approved bearing grease
such as Mobil Oil Company Mobila-Plex EP-1.

3. It is recomended that no lubrication be added for the first 12 months
under normal operation.

4. Approximately every 12 months the bearing-shaft assembly should be
removed and washed with clean benzine.

5. All old grease should be removed from the bearing housing and only
snough new grease .3pplied to . bearing races so as to fill them flush. ,

'
_ ,

,- 6. Add a few drops of oil to bearing seals before re-mounting assembly. [ _

U, It takes several"diys of operation for grease lubricated ball bearings in a
nrw pump or re-lubricated pump to level off to final running temperature.
Prior to reaching this condition the bearings may run hot.

PACKINO MAINTENANCE PROCEDURES
.

1. Adjustment of packing gland should be kept sufficiently snug so as to
prevent leakage but not so tight that the stuffing box feels hot to the touch.
Cland bolts must, be kept evenly adjusted.

2. 70000 Series pumps are supplied with a lantern ring in the midsection -

of the packing. A grease fitting may be installed communicating to it.
Careful lubrication of the packing with a grease insoluble in the liquid
ptrnped will pay dividends. Greasing often with small quantities is the
best practice. As an alternate a continuous liquid flush .may be used.

3. Scored shafts are packing destroyers. If the shaf t is scored as much
as 1/64 inch deep, it should be removed and polished before renewing packing.
Shafts can be ground and re-surfaced. Shaf ting grooved mre than 1/64 inch deep
cannot always be reclaimed.

, ,

4. Packing replacements con best be made with standard formed rings and these
should be inserted with their joints staggered. Do not use a one piece spiral

, _ wrap of packing. Care must be exercised in slipping rings over the shaft.
q '>

. Forming of new packing in the stuffing box should be done by pulling
9 nd bolts down evenly and firmly. Bolts should then be backed off gradually
as stuffing box warms up. Several touch-up adjustments with the new packing
can be expected before final running condition is attained.

90001234
-

-
.

r- ~-.m. ...m. .. ,. ._ _.._ _ _ .. .
_



. .

ROPER PUMP COMPANY.

'

COMMERCE, GEORGIA
,o

'

.

-D DATE: November 1,1972 SECTION: C
'

V
SUBJECT: APPLICATION DATA ,PAGE: 3

.

Application data is needed in selecting the best. available type of construction
and the proper size pump to give the most' satisfactory service on any specific
application.

1. MATERIAL TO BE PUMPED. Complete data is needed to select type of con-*

struction. When a trade name is used, secure the chemical analysis of the
material to be handled.

2. WORKING TEMPERATURE RANGE. Helps in selecting stator construction
and in determining maximum suction lift.

3. VISCOSITY. Obtain the viscosity pt the working temperature range to
help determine the pump operating speed and the f rame size. Leference to a
liquid similar in viscosity is helpful when a viscosity reading,Is unobtainable.
See bulletin 72-45 table 2 for.recomended speeds.

4. SPECIFIC GRAVITY. Shculd be obtained for calculating suction lif t,.

discharge head and determining pipe friction.p) -s

V( 5. CORROSIVE CHEMICAL CONTENT. A pH reading is needed in determining
type of materials to be used in pump construction. Cast iron castings with
standard steel internal parts can be used on liquids with a pH range of 5 to 9.
On caustic liquids with pH reading above 9, use cast iron or 316 stainless
castings w~th 316 stainless' internals. Liquids with pH reading of 2.5 to 5
can generally be handled with all 316 stainless pumps.

6. ABRASIVE CONTENT. Helps to determine pump operating speed. As the
abrasive content increases, pump speed should be lowered in order to secure
longer life from the internal working parts of the pump. See bulletin 72-45
table 3 for recomended speeds on abrasive materials.

,

7. PARTICLE SIZE. Helps in determining maximum operating speed of pump
and selecting proper model and port sizes. The 70000 pump will pass solids
without injury to the pump or without changing the form of the solids as

7 follows:
*

PUMP SIZE PARTICLE SIZE

~

01 .2"
02' -- .3"__ g .. _ .. ..

05 .4"-

12 6"
19 and 28 .&'-

'

.
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ROPER PUMP COMPANY
lCOMMERCE, GEORGIA

-
C,

,

' N ATE: November 1,1972 SECTION: C

SUBJECT: APPLICATION DATA PAGE: 4 |

.

8. CAPACITY REQUIRED. To select model, secure the widest capacity range .

Irequired for the application.
1

9. SERVICE CYCLE. As the service cycle increases, pump size should |-

Increase accordingly. Higher momentary surge pressures can be secured
en intermittent service than on continuous operation.

REMARKS: Suction lift requires consideration as to the distance of lift,
the specific gravity and the viscosity of the liquid to be handled. Suction j

pipe sizes should equal or be larger than the port size of the pump selected. |
Valves, elbows, strainers and other obstacles in the suction line increases |

pipe friction loss and should be avoided where possible. !
l

|Discharge pressures determine the number of stages to be used. Discharge
pipe size should equal the port size. For pressure ratings see bulletin f
72-45 table 4 or the pump curves. j.

IElectrical characteristics are required when Roper is to f urnish motors.
,r When mounted units are supplied without motor, specify the motor f rame number. .

<
Any other Information pertaining to the appilcation which will assist in se-
lecting the proper pump should be supplied. |

|

;. ,

.
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ROPER PUMP COMPANY-

.

COMMERCE, GEORGIA

C
.() '

DATE: November 1,1972 SECTION: C

CUBJECT: STATOR TYPE AND LIMITATIONS PAGE: ~5
.

.

.

At present there are four types of standard stator materials available.
The two most common are soft natural rubber and synthetic Buna N.

Type M is a soft 50 durometer hardness natural rubber. This type is

used for all abrasive applications where no solvents or oils are present.
.

Temperature limi tation, 185 F.

Type L is Buna N synthetic rubber. It is comparable in hardness to tire
.

tread at 70 durometer. This stator is used in handling water, oils, soaps,
petroleum products, etc. Temperature limitation, 185 *F.

Butyl and Viton are available. Butyle carries the same price as the
other rubbers. Viton carries a special price and is not a stock item,

l.isted below are the general classifications of 11gulds which usually
_ca nnot be handled with either type M or L.

-,

,

Q . Ketones and Aldehydes Acetates

h I. Methyl Ethyl Ketone (MEK) 1. Ethyl acetate 1

2. Methyl acetone 2_. Isopropyl acetate |

3. Acetone 3. Amyl acetate
4.. Formaldehyde' 4. Butyl acetate

. .

Aromatic Hydrocarbons Chlorinated Hydrocarbons*

1. Benzene 1. Carbon tetrachloride
2. Toluol (toluene) 2. Trichlorethylenei

) 3. Zylene (xyol) 3. Ethylene dichloride .
4. Benzol 4. Hethyl chlorides

5. Proply chloridej 5. Hexanc
~

( 6. Cyclohexane 6. Chloroform
7..Napthalene 7. Dichlorethylene

.

.

*

Unclassified Liquids

l'. Carbon disulphide
,i- 2. Furfurol (furoc)

-

' '

,

3. Oleic acid.
'

4., Liquid am:nonia
,

' S. Ethyl. ether'

6.. Sulphuric acid (abow 50% concentration, below 150*F.)
7/., Nitric acid (above 35% concentration, below 150"F.'

.

4

! 90001237
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ROPER PUMP COMPANY .

COMMERCE, GEORGIA
C)

*

< .

''
E:. November 1,1572 SECTION: C

SUBJECT: PACKING, LUBRICANTS AND BEARINGS PAGE: b

.

. .- m.-
"~

RECOMMENDED PACKING

.

G:ncral purpose- water, oils, petroleum, paint, solvents -- Duramentallic
graphite impregnated number 710877.

Food applications - Durameticallic mica impregnated number 0110D-222.
.

' '

STUFFING BOX DATA

.

Size No. of Rings 0.D. X l.D.

01 6 1-9/16 X l-1/8 (7/32 sq.)
,

02 6 2-1/16 X l-5/16 (3/8 sq.) -

() 05
,

-

8 2-3/8 X l-5/8 (3/8 sq.)
"'

12 7 3-1/8 X 2-1/8 (1/2 sq.)..

19 & 28
'

7 3-l/2 X 2-1/2 (1/2 sq.)
1

*
.

INTERCHANGEABLE BEARINGS

Size MRC SVE FAFNIR
Thrust Radial Thrust Radial Thrust Radial

01 ~405s 306s 6405 6306 405K 306w
'

02 ;406S 3075 6406 6307 40CK 307W.

05 4075 308s 6407 6308 407K 308W
12 '5410 310s 5410 6310 - -

19 c 28 5314 214s 5314 6214 5314 214W
-

.

::
- -

.

g
, k'['( * RECOMMENDED LUBRICANTS

{. . s. . = .

Packing Hobil flytemp #1

(.T'k] Bearings Mobil Grease EP-1"

(J'
>

- Pipe Joints Lubrlplate #630A

90001238
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ROPER PUMP COMPANY- !-

COMMERCE, GEORGIA
f

ts
DATE: November 1,1972 SECTION: C

-

SUDJECT: CHROME PLATED ROTORS & DRIVE SHAFTS PAGE: 7
!

!
-

REPAlRING OF ROTORS & DRIVE SHAFTS.

in some cases rotors and drive shaf ts may be repaired to permit additional !hours of service. There are certain limitations in the repairing of these !

parts *which must be considered.
.

l

ROTORS-Rotors can be built up by means of hard chrome plate provided:

A. Rotor diameters (crest to crest) are not more than .050 under standar.:
!B. Rotor drive pin holes'are not worn,
i

C. Rotors are not pitted from corrosive liquids.
D. Rotors are not deeply grooved.

1

DRIVE SMFTS - Drive shaf ts can be reground and built up wlth hard chrome
plate provided:

,

A. Shaft threads are not damaged.
' -

B. Shaf t drive pin holes are not worn. -
!

-

k C. Packing end is not grooved to depths in excess of 1/64 incho l

D. Shafts are not corroded.
-

|
- .

.

I

i
'

IE M
Pump Size Crest to Crest

Diameter.

qE m

1.' 17 -Q l
7X201 4 ; l

7X202 1.890 -

f |7X205 2.281 --

7X212 3.139 j
,

7X219 3.745 | ,! I
- 3

|'

7X228 3.745 Vwv 1 !
; | _ ._,. ___ ,/ )__

e _
.

-

.

.

'

-
' - .

.

To mike any rotor, place a precision ground bar across the crest on one side
D of rotor and mike f rom bar to crest on opposite side of rotor. The micro-

meter reading minus the bar thickness equals the rotor size.

.90001239-
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ROPER PUMP COMPANY
'

'
- '

COMMERCE, GEORGIA 1 ' '

-

.

,' )
-

-

ATE: November 1,1972
SECTION: C

3UBJECT: DIS-ASSEMBLY AND ASSEMBLY INSTRUCTIONS PAGE: 8
.

These instructions . apply to pump model 71201,72201, 73201, 71202, 72202,
7UO2, 71205,72205, 73205, 71212, 72212, 73212

), %aove clamp bolts from stator housing' rupport' 35, pull top half of,ststor wpport from stator 11

2. By using pipe wrench remove stator f rom main body casting 40 Pullstetor off rotor 12.
,

3. Remove two drive pin screws 21 with allen wrench and drive shaft pin 16by pushing pin through collar 25.
,

..

4. Slide collar back to packing gland 24
,

5. Remove two drive pin washers 20. (it is usually best to use new drive
.

pin washers when re-assembling.)
.

.,6. Pull rotor.out of drive shaft 14. '

j 3 ;\'
'7. To dis-assemble rotor and connecting rod, heat rotor band 18 and slide -

>

/

.off quickly before heat transfers to . rotor. Push rotor pin 15 out of rotorand remove connecting rod 13. To re-assemble rotor and connecting rod, use
new connecting rod washers 17 and pack ball joint with grease that is notsolvable in the liquid pumped.

.

8. Remove four cap screws from. bearing cover plate 33.

9. Insert a red into drive shaft through main body casting and drive ball
bearings and shaft assembly out of main body casting.

10. To dis-assemble drive shaft and ball bearings, remove lock nut 29 and .

washer 28, then press bearing 30 and 31 with bearing spacer 32 off driveshaft,.
When assembling, bearing should be packed with a good bearing grease

to about one-fourth capacity of bearing housing. *

11. Renove packing gland bolts and packing gland 24.

12. Remove packing 19 and note how the packing rings are staggered. Whenre-packing, stagger ends of packing. Remove lantern rings 23 and packinggland insert 22

13. Pre
seal 26,ss bearing housing grease seal 27 and bearing cover plate grease

out of main body casting and bearing cover plate 33.-
.

igTore-assemble,reversetheaboveprocedure. O
~

'
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- -

.

W

.

,, ,,
,% p. e-+ w e * - me e m.*



-_.

ROPER PUMP COMPANY .

COMMERCE, GEORGIA |

Q
DATE: November 1,1972 SECTION: C

']~
SUBJECT: REPAIR PARTS LIST PAGE: 9

MODELS 71201,72201,73201,71202,72202,73202

1
;

I I

J

hn -W}u~~gC
v .. - w,-

M h k_i
@ /-J'

~

g gsC- , m__
<

,\ / - a-

, ,
+

i; i i y -a,

hk.

'

~ ) & |

' ' --

@@ss 1s s1 gass2 ss

@ @ @ O k .,,,' 28b *

U hTyt;.. / MM:s v' "m .
E

R &., numann
s ,:.

\

, . # d SM W a+ % w
'

ps m
rn - ,,

\ hb hh h 3,
"" I |31 ,

.

SYMBOL SYMBOL |

NO. DESCRIPTION * NO. DESCRIPTION I
*

i

11 Stator 25 Drive Shaft Collar
12 Rotor 26 Cover Plate Gr. Scal (Thrt.

-

13 Connecting Rod 27 Bear. Housing Gr. Scal (Rar.

14 Drive Shaft 28 Bearing Lockwasher

15 Rotor Drive Pin 29 Bearing Locknut,

16 Shaft Drive Pin 30 Radial Ball Bearing

17 Conn. Rod Washer (2 req.) 31 Thrust Ball Bearing

i i 18 Rotor Bend 32 Bearing Spacer

19 Packing R|ngs (set) 33 Bearing Cover Plate
20 Drive Pin bsher (2 req.) 34 Reducing Coupling

'

21 Dr. Pin Ret. Screws (2 req.) 35 Stator Support
:

22 Packing Gland insert 36 Punp Support
(
; 23 Lantern R!ag 40 Main Body Casting'

24 Packing Gland Casting
.

9000!241'
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ROPER PUMP COMPANY -

COMMERCE, GEORGIA'

O, .
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L E: November 1,1972 SECTION: C

SUBJECT: REPAl" PARTS LIST PAGE: 10
MODELS 71205,72205,73205,71212,72212,73212

~

-
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SYMBOL '-
SYMBOL

.'"

NO. DESCRIPTION HO, DESCRIPTION

11 Stator 25 Drive Shaft Collar "
12 Rotor 't'' 26 Cover Plate Gr. Scal (Thrust)

~

13 Connecting Rod 27 Bear. Housing Gr. Seal (Radial)
14 Drive Shaft 28 Bearing Lockwasher
15 Rotor Drive Pin 29 Bearing Locknut
16 Shaft Drive Pin

. 30 Radial Ball Bearing
I7 Conn. Rod Washer (2 req.) 31 Thrust Ball Bearing
18 Rotor Band 32 Bearing Spacer
19 Pocking Rings (set) 3? Bearing Cover Plate

> .. 20 Drive Pin Washer (2 req.) 34 Reducing Coupling

{{]J Dr. Pin Ret. Screws (2 req.) 35 Stator Support
L Packing Gland insert 36 Pump Support
23 Lantern Ring 37 Bearing Housing
14 Pocking Gland Casting 38 Suction Body Casting

-
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L ROPER PUMP COMPANY
', COMMERCE, GEORGIA
'

,0 .

DATE: November 1,1972 SECTION: A
-

SUBJECT: GENERAL PUMP EXPLANATION PAGE: I
'

_
.

.

70000 Pump constructions are identified and described by model and type.
*

.

_ PUMP FRAME EXPLANATION
.

The pump model is primarily an indication of size. It consists of five numbers. |

(a) The first number of the pump model indicates the Roper Series. The |

1

Fecond number indicates the number of pumping stages. The third number designate- |
the assembly style. The fourth and fif th numbers indicate the size of the
rotor-stator elements and the approximate delivery in gallons per 100 Rev.

(b) The number 2 assembly Indicates the drI*3 head corresponds to the standard I

size used with rotor-stator elements.

(c) The number 3 assembly indicates the drive head is one size larger than
*

normally used with rotor-stator elements.
|

m 1
,

.

*

- PUMP T(PE EXPLANATION i,

|

Pump type is designated by a group of three letters. They describe the grades of
material used in construction of the pumps basic parts.

1

(a) BODY CASTING OR INLET HOUSING. The first letter always indicates the kind I
and grade of material used in the main body construction.

!
,

(b) ROTOR AND lilTERNAL PARTS. The second letter Indicates the kind and grade
of material used in constructing the rotor and usually the other internal parts
such as connecting rod, drive pins, drive shafts, etc.

,

'

(c) STATOR. The third letter refers to the grade and kind of material used
.

in the stator construction.

TYPICAL EXAMPLES OF PUMP DESIGNATION

Roper model 73212 Type CHL pump. Standard cradel mounted pump with three st qcs
of rotor-:tator elements, standard construction, basic size 12 rotor-stator
elements, cast iron body, hardened tool steel rotor with tool steel internal, ~~

parts and Buna N stator of 70 Durometers.
.

If the same 73212 pump above had a #316 stainless steel body, #316 stainless
j

steel' rotor and internal parts and a natural rubber, 50 Durometer stator, thew
(s final three letters would be NNM.

90001243
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DATE: November 1,1972 SECTION: A |

(',SUBJECT: GENERAL PUMP EXPLANATION PAGE: 2
, . -
, e

'!
-

!

MATERIAL CLASS 1FICATION j

!
.

STATOR. Stators are grouped in two classes, carbon steel sl,eeve and stainless
steel sleeve. Three types of liner are available as' standards, Buna N, Butyle,
and Natural. Viton is available. Other materials on special order.

ROTOR. Rotors are grouped in two classes, tool st-el and stainless steel.*

Both have chrome thickness of .010 as standard. Stainless steel rotors are i

available without chrome. |
1

INTERNAL l%CHINED PARTS. The basic pump uses carbon steel material as f
standard. Type 316 stainless steci material is classified under Stainless. !

|

CASTINGS. Cast parts are of cast iron on standard ptrnps. Type 316 stainless
steel castings are classified under Stainless.

.

'
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ROPER PUMP COMPANY
COMMERCE, GEORGIA

O
.

Date: November 1,1972 Section: A

Subject: Cross Reference Page: 3

MODEL DESIGNATION

R0PER #f0Yt0 HELIFERN

71201 11 3 12R
.

72201 2i.3 22R

73201 3L3 32R
71202 IL4 12N

72202 2L4 22N

73202 3L4 32H
71205 IL6 120

72205 2L6 220
73205 31 6 320
71212 IL8 12T

72212 2L8 22T-

73212 3L8 32T
71219 IL10 12FA

72219 2L10 22FA
*

-

O)
73219 3L10 * 32FA.

(~ 71228 IL10H 12FAl
72228 . 2L10H

~

22FAI
'

.

-' MTERIALS OF CONSyVCTION

R0PER/HELIFERN ' H0YNO
'

Cast Iron G C

. Alloy Steel H D

316 Stainless Steel N S

Buna N (70 Duro) L 4
Natural Rubber (50 Duro) H R
Butyl C B

'

Viton V -

.

.c... .. ~ . . . . _ .- 90001245
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ROPER PUMP COMPANY
COMMERCE, GEORGIA

C|SECTION: 0

PAGE: 2 I

u) |/~ -

i-

|.

|

|

\

PERFORMANCE DATA

70000 SERIES PUMP,

MODEL 72201
:.. -

.

.

'

TEST 11001D- WATER AT 70*F 12
.... .... .... .... .... . . . . . . . . . .... . . . . _3.0 .. . . . . ~
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II. GENERAL ELECTRIC MOTORS

l
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's INS 7MLATION AND MAINTENANCE c m 22A
~

-
.

$wpresed;s Cl)2440

[: b[ TM GAD * SINGLE AND POLYPHASE !y
d" ,

} DALL BEARING MOTORS
.4

. (?. Frames 143 184 and 143T.184T All Enclosures..

.m2::M

i

SAFE MOTOR OPERATION
WARNING: Avold contact with rotating parts and motor-mounted brake, particularly
High voltage and rotating parts of be sure that shaft key is fuity captive on applications involving over haul.

.

before taotor is energized. ing loads. Ielectrical machinery can cause serious
Avoid contact with the start or run ca.or fatal injury' its Installation, op. Safe maintenance practices and quall-pacitors in single.pbase motors until,

cration and m aintenance should be fled personnel are imperative. Befo rea safe discharge procedure has beenperformed by qualified personnel only, initiating m aintenance procedures, begggg
Familiarization with NEMA MG2 sure that all power sources are discon.

p C C "G Id I tio n a lation nd ao ec cs e adp so1 n g, installing, operat ng anUse of Fractional and integral HP injury from rotating parts. If a high.
Motors and Generators, the National main aini g u pmed Do not potential insulatio n test is required,lift a r a d driven eppment withElectrical Code and sound local procedures and precautions out-ilned in

motor hfting means. If eyebolts are NEMA Standards MGl should bePro ces recommen . used for lifting motors, they must be followed.For equipment covered by these In. securely tightened, and the direction
stru ctions, it is important to observe of the 141 must not exceed a 15-degree ,

|safety precautions to protect personnel angle with the shank of the cyeboll FAILURE TO PROPERLY GROUND
from possible injury. Personnel sbould Do not use motors with automatic. MOTOR M AY CAUSE SERIOUS IN-
belnstructed to: reset thermal protection where un- JURY TO PERSONNEL. G R O U N D-

expected starting of equipment m:ght ING SHOULD BE IN ACCORDANCE
Avold contact with energized circuits. be hazardous to personnel WITH THE NATIONAL ELECTRIC.
Disconnect all power sources before Provide proper safeguards for per. AL CODE AND CONSISTENT WITH
attempting maintenance or repair. sonnel against possible failure of SOUND LOCAL PRACTICE.

Q / 2. MOUNTING vent allppage. Belt speed should not.

" 13 .- ,
flat base. All ball-bearing motors,
n. Moort unotor securely on a firm. exceed 5000 ft. per min.j W.

^

{' J 2.,-
g, O exerpt ver'tlent high thrust, may be 3' POWER SUPPLY &

CCNNECTIONSp moucied in any position.
4

'

5,,,, ,{- a. Nameplate voltage and frequency
I * should agree with power supply.A J Remove drain plugs from theO fe. ,h. frame of enclosed motors used # E '" *" "" I@ 7. '' ' ** "" "

,, - outdoors or in other high mots. * "" ' "*

hire areas. yalue; or frequency within 55; com.*

g, blned variation not to exceed 10f..
Typical 1804 tome motor b. Ma motor accmately, using a E M "NC Nh N h CN

!!crible coupling if possible. For nected for the desired voltage by,

INSTALLATION drive recommenaations constut dnve following instructions on nameplate
1. LOCATION r quipmcM manufacturer, or or cormcdon diapam.

General Ekstric Company. c. Wiring of motor and con trol. |a. Drtpproof Motors are designed
for installation in a well ventilated c. V. belt Sh eave Pitch Die meters overload protection and grounding !

place where the atmosphere is rea. should not be less than thr following should be in accordance with Na-
sonably free of dirt and moisture. v alues: tional Electrical Code and local

building codes.
M- I v A.* ss .. u . o . l

b. Standard Enclosed Motors are , s uo, w.u c ... .,m. , s. . ., - me.,4.e s,.a c.nu s., se % a.=
designed for installation wheremotor f'] , m ,, , ,gogsmay be exposed to dirt. moisture and , g ,, , , , , , , , , , , , ,

- .,n on a.ao, waa*,,,, ,,% y,rnost outdoor conditions. m2 1 3/4 in 2.2 12 MP 6' * . """'"*"''''*d"*d

2p a,, , 2/4 2 a,
Lt 2 24 A<= p

g g a 3cn. ico n goo n won
c. Severe. duty Enclosed Motors are - - 2 ti/2 14 14 i us 2s i4 is 52 s
designed for installauon in highly 7.!i2 3 ; ; jj y us so s2 a 6

corrosive or czcessively moist atmo. t.ti2 2:0 M is i2 to 6spheres. g , d g ; y2, _,

m - i/4% ns e io e 4

' no 40 id 12 s 4

h d. Explosion. Proof Motors have a Sheave rados greater than 5:1 and "5 88 '' '

(~ t') U/L label which indicates manu- center.txenter distances less than tne a as sa io s egfacture to Und erw riters' L a b r,ra. diameter of the larre sheave should be '8 "8 *
tories standards for haz ardous rderred to the Company. 3 220 to s a e 2

locations shown on the label. d. Tighten belts only enough to pre. .v.,,, .e N t e m c.e.

D* 3 D I
'

GEN ER AL @h ELECTRIC 90001248- . &
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if wire stre is selected from the pre-
b. Relubriests with General Electrie 4. MOTOR WINDINGSceding table, single. phase motor D6 A2C5 grense unless special greaseN performance will not be adversely la specified on nameplate- a. To clean, use a soft brush and, if '

<

, affected by voltage drop in the necessary, a slow. acting solvent in a
branch circuit- c. Motors having pipe plugs or we& ventilated room.

'

grense fittings in hearing housings
4. THERMAL PROTECTORS should be relubricated while warm SERVICE

and at stand-still. Replace one pipe
a. the words " Thermally Protected" plug on each end shield with 1/8" Your CE motor should be serviced only
on the nameplate identify motors Pipe thread lubrication fitting. R e. by qualified persons who have the pro,
having built-in protection against move the other plug for grease relief, per tools and equipment. Fast, depend.*

dangerous overheating. Be sure fittings are clean and free able in. warranty or out of. warranty
1 Manual reset protectors are reset fr m dirt. Using a low pressure service for your motor can be obtained
shter motor cools by pressing ex. Crease gun. pump in the reco.mmend. frora any of General Electric's nation.

wide network of authorized Electricternal reset but'.on. Ed ET8888 Un'il n'* Ef'88' 8PP'*f 8
2. Automatic reset protectors (no ex. grense relief hole. After relubtl. Motor Servicenters Cor.sult the Yellowat

cating. allow motor to run for 10 Pages of your teJeptione directory forternal button) reset automatically
"II" " '' ' '* *I'~ minutes before replacing relief plugs. the Servicenter nearest you.

*

CAUTION: Where unexpected start- d. Motors not having pipe plugs or
ing would be dangerous, do not use grease fittings in bearn,g housings |

automatic reset protection- can be relubricated by terr.oving end
shields from motor, cleaning gres.se
cavity and refilling the cavity with

OPERATION recomrrended grease.

1. Dry, the motor windings if stored in CA UTION: Bearings and gressa |
a damp location, in drylog, do not must be kept free of dirt,
exceed 85 C (185 F). e.g *

2. Check rotation under no-load condt. Pf,'f, h=H=''a
tiotis. To reverse rotation: 3 Phase- M, f,'',*,

by ,,, ,c ,,, , , , . , ,interchange any two line leads; 2 % ew e 8%e * * " ' ' ' ' '
Fhase-interchange line leans 1 & 3; ."',,,2, in", ,7,,2 A

W7.m Nm** ''

1 Phase - follow connection name u
plate orlabel on motor. o,,, %,.,a,,._i, ., .

3. Operate under load for at least one .., ,6.s - 2 . m..

o .,.o . wn..s. e,3 hour. Then observe whether any un. 5'uadad '' ,,g,'

(./| usual noise or heating has developed. .f ', ',,';**,,,'",,, ,".N
"

7.U2 # ""' ~

a. a...,:

4. Check operatteg current against . e. e. . . . . s . .,.,- .o .
*

n..e.an.mnameplate.
m. ,a.,, e 6,w.m,.a. ... u ..m o as s . ,.,

MAINTENANCE * * ' ' ' '

,-, . .,.M,.'.7 ' .$~L*L'.% *,. ' " " '
i *

1. INSPECTION .a .-

U,"I Y,;Us7,N
* aea

a. Inspect motor at regularintervals, y ,,,
Keep motor clean and ventdating M/25 .< . ' " * " " ' '
openings clear. (a,*gega aad 'aa* r.v2 .

2. LUBRICATION
3. EXPLOSION. PROOF MOTORS

a. Dallbearing motors are a d e- a. Explosion-proof motors contain
quately lubricated at the factory. Re. special features and are manufactur.
lubtlcation at intervals consistent ed in accordance with U/L and car.with the type of service (see table for ries their label. Therefore, it is rec.motors with standard grease) will
provide maximum bearing life. Ex. ommended that repairs be made at a

!General Electric Apparatus Servicecessive or too frequent lubrication Shop which has been authorized tomay damage the motor,
make auch repairs.

|

These instructione do nos purport ro to er alldercels or variations in .o utpagent
provide for every penn ble emnringency to be met in - !tennestnen m m erverallatoon not no

<o ered ..n.ena r., on ,p.peroroon or mountenom. Should furaker enfer matson
o

be deured er should port.eular problems arose whnch are not,es.,e, , p.,po,.,,
as. me,te, ,s od be a.leared u. ose c ene,or tie <,,ie c..p.nr.

r e

90001249
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J{ > r/ .5-

r INDUSTRIAL DIRECT-CURRENT MOTORS
b (~J J AND GENERATORS/ ;1

/ TYPE CD, FRAMES 182AT-1.186 ATee .

3 %-5 HP, %-4% KW
w .Ja . n

POWER SUPPLIES All exposed machined steel parts are coated with a
Motors in these frame sizes are suitable for operation rust preventive before shipment. These surfaces should

from m g set power supplies and f rom full wave rectified be examined carefully for signs of rust and moisture,
and recoated if necessary. Once started, rust will con.power supplies where the a.c voltage applied to the con.

version unit does not exceed 150% of the 'd.c rnotor tinue if the surface is recoated without first removing all

nameplate voltage. Unless specified on the nameplate, rust and moisture. Rust may be removed by careful use
.

motors are not suitable for operation f rom one-half wave. of fine abrasive paper. Slushing compound can be removed

single. phase, rectified power supplies, or from full wave by use of a solvent such as toluene, xylene or any hydro.
rectified power supplies where the a.c voltage exceeds carbon.
the above. Refer to the Cornpany for unusual rectifier WARNING: TULUENE AND XYLENE ARE
cpplications. FLAMMABLE AND MODERATELY TUXIC.,

THE USUAL PRECAUTIONS FORIb\NDLING
RECEIVING CHEMICALS OF THIS TYPE SHOULD BE

Each shipment should be carefully examined upon OBSERVED.
arrival. Any damage should be reported promptly to the THESE INCLUDE:
carrier and to the nearest office of the General Electric A. AVOID EXCESSIVE CONTACT WITH
Company. SKIN.

'

' B. USE 1,N WELL VENTILATED AREAS.

STORAGE .C. TAKE NECESSARY PRECAUTIONS 10.

) installed immediately, it should be stored in a clean, dry
If a machine, of any part of a machine, is riot to be PREVENT FIRE OR EXPLOSLON HAZ-

~
N- ARDS.

place and protected from variations in temperature, high Care must be taken when cleaning to avoid damaging.

humidity, and dust. If possible, sudden changes in tem. machtned surf aces. Extreme care must be exercised to
perature and humidity should be avoided. If the temper. prevent these parts from rusting since it is difficult, andature of the storage room varies to such an extent that
the windings and coils are exposed to sweating or freer. s metimys impossible, to remove rust from these sur.

faces without damaging or deforming the surface. If
sng conditions, the machine should be protected by a safe, burrs or bumps result frorn careless handling, carefully
reliable heating system which will keep the temperature remove them, using a fine file or scraper. Machines m
of the machine slightly above that of the storage room. storage should be inspected, have the insulation resist.
Brushes shot.ld not be allowed to remain in contact with ance checked at frequent and regular intervals with anthe commutator during prolonged storage, otherwise instrument such as a hand-operated megger, and a log
corrosion may occur and later result in flat spots on the should be kept of pertinent data. If the log indicates acommutator, with corresponding poor and destructive decreasing insulation resistance, the motor should be,

commutation,
m ved to a drier location.If the rnachine has been exposed to low temperature

for an extended period of time. it should not be unpacked HANDLING' .

until it has reached room temperature, otherwise it will Complete motors or generators can be lifted by using
sweat. This condensation of moisture on the windings hooks or slings in the lif ting lugs on the frame. These
can cause short insulation life and premature armature lugs are designed to carry safely the weight of the who*1

' f ailure. machine and can be removed or turned down if not needed.

.

These tristructions do not purport to cover att details or variations in eqmpment not to provide for every possible contingency to be
enet in connection with artsta tta tion, operation or mainienante. bhould further information be desired or should particular prtclemsg
artse ohich are not covered sulliciently for the purchaser's purposes, the matter should be referred to the General Electric Compny.

(
~
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OCATION -
bassd'upon the belts being tightened to a maximum total*

pull of 1.5 ilmes that required to transmit the load used
Locate motors so that cool. clean air is available and an the sheave diameter calculation.

,

intake and outlet air openings are not blocked. _

-

- : minimum sk.... oi ..eu aimh..! /

MOUNTING He isoo ux mso nm uso ns eso am '

Standard machines will operate successfully when
I IU* IU* IN* Ih*mounted at any angle horizontal to vertical, shaf t up or
1% 1% 1%* 1%* 2down, on floor, wall or ceiling, without changin'g position
2 1%* Ig* 2% 3

of bearing brackets (end shields). Commutator end bear.
I IN #h 3 ~

ing bracket can be rotated 180' provided the brush stud
5 2% 3% - -

connections are reversed. The drive end bearing bracket
can be rotated 90N *timaed by shaf t diameter.

On ceiling. mounted machines, the dripproof covers on
the commutator end and the drive end bracket should be

' reversed so that the louvers and the air exhaust face CHAIN DRIVE .
downward. Special covers are required to maintain drip. Align the sprockets and adjust the chain just enough to,

proof enclosure on wall or vertical mounting. permit a slight sag on the slack side. The distance be.
tween shaft centers should not be less than the diameter -

CAUTION: of the larger sprocket plus the radius of the smaller. If
Possible, make the lower side the driving side ConsultDo not change position of brushholders with the cham manufacturer for the maximum ratto,, speed,respect to the frarr+.
and lubrication of the cham. |

For applications where a chain and sprocket drive is i

CONDUlT CONNECTION selected, the minimum motor sheave diameter can be |
* * * **

. " " . * POn standard floor. mounted machines, the conduit con.
Th s fac. tor is based on no tension in the slack s.de of theinection will be made to the top of the commutator end
* ''"'bracket. If 3" or more of clearance below the commutator

end bracket is available, the bracket may be rotated 180
degrees to allow conduit connection from the bottom. For

PINION DRIVESsimplified connection, flexible conduit is generally used
to connect solid conduit to the mach,ne. All standard ' Pinion drives frequently result in torsional vibrations

,

,
{i

r units are provided with a M NPT hole for conduit con. and/or abnorrral bearing load. These motors are not 1

- ((.J
', " ' ' ' ' " ' ' intended for pinion drives and must not be so app!!ed '

' - without referring to the factory. |
)

CONNECTIONS J
Connection diagram is included on the inside of the 1HRUST LOADS

conduit connection cover. Owing to the mounting position or type of drive ar.
rangement, a thrust load may be imposed on the motor*

*

"V"-bel.T DRIVE bearing. Kinamatic motors in these frame sizes permit a.

limited amount of thrust load in its standard configur.
Align the sheaves carefully to avoid thrust on the bear. tion. The amount of permissible thrust varies by mount.

ings. Adjust the belt tension in accordance with the manu. ing posit;on and direction of the load,
facturer's directions (also see paragraph on Thrust). If
possible, make the lower side the driving side. The belt

y,,,;,,i y,,,,,,,
speed should not exceed 5000 feet per minute, unless

p.,,,,,,,, g,,n,ing Mountingotherwise recommended by the belt manufacturer.
A.unting tupweed Thruio (0.wa-o<d ThrustiSince belt drives impose a bending moment on the

4,;,, tend
motor shaf t, it is always desirable to have the motor

c,,,,af ;, ,o jo3 73sheave located as close to the motor bearing as possible. %dsThis will result in increased bearing life and decreased
- shaf t stress regardless of the load.

The standard shaf t extension is designed for belted
loads. DIRECTION. OF ROTATION

The following table can be used to select the MINI. The standard shunt wound motor is capable of rotation
MUM allowable sheave diameter from the standpoint of in either direction by reversing either the armature or
bearing life and shaf t stress. A larger sheave will further shunt field polarity without changing brushes. For com.
reduce the shaf t stress and bearing loading. This table is pound wound motors, refer to the connection diagram.

pt 90001251 )
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MAINTENANCE in brush grade er other mersures to minirnirs
Inspect motors at regular m, tervals depending on ssrv- the problem.,

ics ccnditions. Periodically check all brushes for ampla
*

remaining wear length. Be certain that ventilating open.
-

logs are not obstructed. Correct the cause of abnormal Brush Removalvibration Keep motor clean. Replacs covers.

WMkW'}Q."'"%'
LUBRICATION l '

Since the oil in the grease will ultirnately become de. g

pleted, it is necessary to relubricate ball. bearing motors 2 1,..~"-f I ='T-' /* - "

jl [.'periodically depending on sire and type of service. For

/| IA % * Ma i
'* 31service in normal ambient on machine tools, fans, pumps. t.

-

hh d '
etc where motor does not operate rnore than 8 hours __

per day, original lubrication is adequate for approximate. J W,'Q.*% p \ /,

ty 5 years. Under severe temperature, dirt, or vibration { y{ [ ",
conditions or continuous operation, more frequent lubri. '- | . y AQ/Qas_ -,c. w,

; 3

*
._ ; , .

cation may be required. This relubrication period will
*

depend on serve.e conditions and may vary from 5 years '7-*.y| j f ;, , .

tn 6 months. %%) j j {. . ' , ~~ -
3

'

]W iLa*Instructions for Lubriceting
For best tubrication results, regrease with GE grease With machine stopped and power off.

No. D6A2C5 (lithium base, ball. bearing grease). Avoid I U"I'8''" pigtail (2),
mixing different kinds of grease. 2.' Push sprm.g in and toward opposite side of brush.,

To regrease bearings, the end brackets should be re. holder to disengage lock tab (3).
moved. '"ke certain, however, that the commutator end 3. Lif t spring out. Spring can either be completely
bracket is marked so that when replacing the bracket the removed from brushholder or lef t attsched with
location of the brushes is maintained. Both the bearings cutside bottom loop engaged in lock tab alot. Re.
and the bearing housing should be cleaned with a hot oil ntove brush.
or a suitable solvent. The housing and the bearingsp should be repacked with grease and the end brackets ,

, replaced.
Brush Installation

,

1. Place brush in holder with bevel towards spring.
{Brushes should rnove freely in holder.

BRUSHES 2. Push spring int Position until lock tab engages
Brushes should be inspected for wear at regular inter * slot and locks.

vals. Brush pigtails are provided with wear indicator 3. Connect pigtail,
markers (1). When marker *eaches the top of the brush. Fit brush to commutator contour using strip of coarse
holder box, the brush should be discarded. Continued use sandpaper. Do not use emery cloth. Keep the sand side
cf worn out brushes will result in damage to the com* turned to the brush f ace. After fitting brushes, clean the

|dust from the commutator, brushholder and adjacent partsmuta tor,
I

NOTE: Direct. current motors and generators with a vacuum cleaner or other suitable means.
operated for long periods of time at light loads
or in contaminated atmospheres may be sub.
ject to abnormal brush and commut ta or wear. COMMUTATOR
This can result in the need for excessive main.
tenance. If the application requires operation Keep the commutator clean. Ordinarily, the commu.

|

under these conditior.s the General Electric tator will require only occasional wiping with a piece of '

Company will be pleased to suggest a change canvas or other nonlinting cloth. Do not use lubricant or
solvent on the commutator.
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TYPE CD,1 FRAMES 182AT TO L186AT KINAMATIC DIRECT CURRENT MOTORS AND GENERATORS |
Use only genuine GE renewal parts. When ordering, specify model number and serial number of motor. I

(Complete nameplate data is desirable.) Specify qua .tity and describe part. |

4 RENEWAL PARTS !

1 Coil. Main and Pole |I-

2 Conduit Box Cover |

3 Coll.Cortm and Pole J
4 Armature

*5 Bracket. B earing h \ s

'6 Bearing Ball. Antifriction 1
i

7 Fan. Armatur e
l'

8 Yoke and Brushholder Assembly.

10 Brush Carbon . *
-

e11 Spring. B rushholder
' O13 Cover. Hand Hole ss

15 Monogram ,
N'

DRIVE ENDSpecify whether Drive End or Front End
.

*

-

5QtX ,. -* " * ' .
'

,4

~ 4}.W 6. % . ',', .

-
,

)
- ,-. e

.'i' .

.

sm .
.

g DgQ. ]*:.k,Yg4
, A - a.

jf
'

/ -
.

. SPARE. PARTS ARE A GOOD INVESTMENT
Realize important dividends in better maintenance and less down time
through a stock of the most frequently required parts.

Recommended Quantities
Number of Duplicate Motors in Serv ce

Dmdption
1 2-4 s-10 10 20 More then 20

Compfve Moctc 1 2

Drin tad Ball Beuirig - - 1 1 1 2 3
. . . 1 1 1 2 3Front EnJ Ball Beoring

2 4 6 8 10Brushes (5ets) ...- - % % i 1Srvshholder Anembly ..

Brushholder sp>iegs (5ets) - % 1 1 2 2
,

Moin field Co.1 and Pole . .. - 1 1 2 3
Commutating fie:d Coil and Pole - 1 1 2 3

! Armotsree ce-ple te - 1 1 2 2

Extreme operating conditions may alter the above recommendations.,

Refer major repairs to your General Electric Service Shop, which is equipped
to repair, overhaul, or rebuild your G.E. motors and generators economically
and quickly. Factory specifications are followed, genuine G.E. parts are

i. used, and all units are comp!ctely tested.
In addition to renewal parts the following accessories are available:

', * Splash Cover Kit-To convert motors of standard dripproof enclosure
to splashproof enclosure.

; * Slidmg Base-Used as a convenient means of adjusting belt tension,
where required.I

o Tachometer Generator-for speed. regulating and/or speed. indicating-
,

d u ty.
. * Illower, and Blower with Filters.

!
(b

+ Speed Limit Device,/

90001253* Shaf t Extension Covers.
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g.gyin t' PART OF SilAFT C*
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PART OF M"I'

e.
*21 -2- firaNottr -y |

-wr FORp | _
,

3 |;-
A.i "Il ~'

p> g 30' , ] | \ @@~'~ |, j
" -2= [___._ . 1 |g J,5 -

.d
~2p hIagg

i

,

(# 16 ) 4i.
|

KkDf1P |pl & 7-- I
..

.h b_0 b
l

. 41.I, b Olt ) 1.12T"^~ '2 8743
1.1245

% U U.

b i FRONT Iy 33 -r-Fr- 2.1. -;,

37 -.-.-3, -7 g
e$

84)ll0LE5 FORf BOLT OmAmm M WHM W No N NHm
EXTENSION. FRONT END SHAFT EXTENSION FLRNISHED ONI.Y

wne w.,,,,, uHEN SPfriFICALL) ORDERED.
FR4WE NET or *WAp B C F L St SPLA5HPymnF COURS INCREASE THE OVl'RALL %1DTH To

tn tw w ;, A AT Tire FRONT END COWR OPENINGS.

150AT to .19 3 g4l 21 1 tJfTING U GS ARE REMOVABl1 OR CAN BE ROTATED OUT3 .

6 41 or poilTION.
0 4 0

MOTOMs C AN BE lSED FOR % ALL. CEILING GR VERTICAL
I I 7 MOL.NTING. TO MALNTAIN DRIPiko0F ENCLO5LRE ON CE! LINGAT g4 y .3 15 | ,7 ., 7 4,7 7 7 MotNT1NC.RE\EP.hE FRONT END COGRS. SIECT AL COERS

APE RIM 1 RED TO MUNTAIN DRIPI300F ENCLOSLRE ON
IMAT 10s .4 *3 81 Id 31 .1 61 u tLL 0R VERTICAL MOI NTLNG.

4 8 2 2 5 TOTALIA ENCLOSED NON-VENTILATED MUTORS HAVE THE
.

r, I g 6; 5 WE DNI.NslONS AS SHO%N AliOVE. DUT HAW SOLID CORRSLl%AT 140 .6., eg
1"7 37 9 7 ON ALL UT.NINGS.

<..

( ) WHEN YOU N EED S ERVICE
*

(' IF YOU NEED TO REPAIR. recondition or rebuild any electric apparatus a G.E service shop near you is
available day and night. seven days a week. for work in the shops or on your prernises. Latest factory methods
and genuine G.E renewal parts are used to maintain the original performance of your G.E equipment. For full
information about these services, contact the nearest service shop listed below:

' Albany, N.Y. . . . . . . 1097 Central Ave. Louisville, Ky. . . . . . 3900 Crittendon DriveAllentown, Pa. . . . . . 668 E. !!ighland St. Miami, Fla. (Hialeah) . . . . 1062 East 28th St.Appleton. Wisc. . . . . . . - P.O. Box 83 Midland, Texas .M anapha, Wisc. . . . . . . . 704 So. Johnson St.
Atlanta.Chamblee, Ga. .

. . - . 568 Valley Rd. Milwaukee 3. Wisc. . . . . 940 W. St. Pau! Ave.5035 Peachtree. Indus. Blvd. Minneapolis 12, Minn. . - .Baltimore 30. Md. . 2025 49th Ave., N.. . . . . 920 E. Fort Ave.Birrnmgham. Ala. . . P.O. Box 3687 1500 Mims Ave. New Orleans, La. . . . . . . ll15 De Armas St.
~ Boston-M edford 55, Mass. . 3960 Mystic, Valley Pkwy. New York - N. Bergen, N.J. . . . 6001 Tonnelle Ave.
B uff alo l l, N.Y. . . . 3400 Wood St.Charleston 28, W.Va. . . . . . 318 Urban St. Oakland. Calif. . . . . . . .

306 MacCorkle Ave., S.E. Philadelphia 24, Pa..

. . . . - 1040 E. Eric Ave.Charlotte, N.C. . . . . . . 2328 Thrif t Road Phoenix; Glendale, Ariz. . - 4911 W. Colter St.. .Chicago 32,111. . . . . . . 4300 W. 47th St. Pittsburgh, Pa. (West Miffiin)Cincinnati 2. Ohio . . . . . 444 W. Third St. 4930 Buttermilk llollow RoadCleveland 4, Ohio . . - - - 4477 East 49th St. Portland 10. Oregon . . . - 2727 N.W. 29th Ave.Columbus 23, Ohio . . . . . . 2128 Eakin Rd. Richmond 24, Va. . 1403 Ingram Ave.Corpus Christi, Texas . . . . . . . . . . .

115 Waco St. Roanoke, Va. 115 Albermarle St.Dallas 19, Te xas . . . . . . . . .

Davenport-Bettendorf, Ja. . . . 3202 Manor Way Sacramento, Calif. . . . . . . 99 N.17th St.
1025 8 tate St. St. Louis to, Mo. . . . . . .Denver 5. Colo. .

. . .
lil5 East Road

3353 Larimer St. Salt take City 4. Utah. . . . .
. . . 30l S. Seventh West St.Detroit 2. Mich. . 5950 Third Ave. San Francisco J Calif. . . . .. . . . .

1098 )(artison St.Ft. Wayne. Ind.
. . . . . . 1731 Edsall Ave. Seattle 4, Wash. . . . . . - 3422 First Ave.. S.Houston 20. Texas 5534 liarvey Wilson Drive Southington (Plantsville) Conn. . 370 Atwater St.

. . .

Indianapolis 22. Ind. . . . - 1740 W. Vermont St. Sponne 3, Wash. . . . . . E. 4323 Mission St.
Jacksonville. Fla. . . P.O. Box 2932. 2020 W. Beaver St. Tampa 1, Fla. P.O. Box 1245Johnstown. Pa. . . . . . . . .

,, g . Kansas city 20. Mo. . . . .
. . . . . . 8410ak St. Toledo 4, Ohio . . . . . . 405 Dearborn Ave.

3525 Gardner Ave. York. Pa. . 54 N. Itarrison St.*. Io's Angeles 1, Calif, . . . . . . . . . .
6900 Stanford Ave. Youngstown 7, Ohio 272 E. Indianola Ave.O) . . .

i
%J
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DIMEH510NS - Fig. No. 4B300 - Sizes: 1% to 8-
OlM. DESCRIPTION !!i 2 3 4 6 8

(/ END TO END 9 9 13 'A 14 18 21
CENTER TO FACE 4% 4% 6% 7 9 10 %

.

FLANGE,LO. 1% 2 3 4 6 8C FLANGE. O.D. 5 6 7% 9 11 13 %D FLANGE, OlA?.*ETER OF R.F. 2% 3% 5 6L 8% 10 ''.E FLANGE, THICKNESS (Min.) % % 84 *L 1 1%F FLANGE, DIA?.'ETER OF DOLT CIRCLE 3% 4% 6 7% 9% 11 %K CENTER TO TOP 6'4 6% 94 12 % 14 '; 15''M HANDLE LENGTH 10 10 21 33 % 33 % 45.

V PORT DIAMETER IL 1% 25; 3% 54 6

.

.

o ~ g ]. q pA L ,11~

b

FHG. N O.

LIST OF PARTS & MATERI ALS
'

FIG. NO. 48300-CARB0H STEEL P5 SEALS

O
' 5 lb. F1anged s o. e4.m. .e Po,, uo,e,io

-

1 Lock Nut (Position 5: p) Carton 5: cele
m .e. ,, g ,, 2 Set Scien (Posit.en Stept Carton Steel *

-

'""' g, g 3 Set Screwilndicator$ Cattion Steel../
' ,

4 Elf Hand:e Carbon Steel
5 Set Screw (Handlai Carton Steei- .

6 Hand'e Std. Pipei Carton Steel * j
7 Lif t Ring findicator) Catton Steel + i

8 Pin (Indicator) Carton S:cel+ '

9 Snap Ring tindicator) Carton Steel + !
10 Spring ilndicater! Carbon Steel ',

11 Position Stop & indicator Carten S: eel
12 Set Screw (Yeke 5:ern Bearing) Carcen Steel.

(4) 13 Bushing (Yoke Stem) Bronze
14 Cap Screw (Yo'<e) Alloy Steel + ,

J 15 Gla id Flange D*ictile Iron f
9 16 Yoke Caibon Steel j,I' '

* #- 17 G;and Bronze
.- -M"-- 18- Pipo Plug Carbon Steel *

, . . _ ..:r- J -

n 19 Packir1E Tel:en
- j' *M--. - 20 Retainer #PackinE) Ca' ton Steel * |

+
" ~

11 21 Bearing (Stem) Type 416 Stainless S: cal :*I h rfiO L 22 Set Screw (Compression Ring) Carton Stect. '
K M.C';0- 23 Tnreid Lock Kel F2- ' E l- . ' ; r gc 24 Retair:et (Bill Seat) Carton SteelIM j

i _ _F
l'

v"7 , 25 Eill Seal Teflon3 e -

25 Stem Carbon SteelH+L* .-"r 27 caii Carben S:eeie ..s-
%T'

_ 2S Corrpsession Ring Carton Steel *. :-.- -y
I b7 N ,V 29 Gasket (Cowressici Ring; TefionCDS %- N 30 Adap ter ASTM A216 Grade WCG

,
' '

f
,

't .. (Wi|_p ~+ %2 - 31 Gasket ( Adaoter) Teflon
' 32 Cap Screw IUody) Attoy Steel ., , , _ ,

t 33 Sady ASTM A215 Grade V.CB
'

.

jJ
.

'^^8-
34 Stod (Gland Flange) Alloy Steel +

y,. p p ,; .
'

35 Nut (Gland Flanitei Alloy Steele,

j
'

r | .] * Coote d + Ploted (Hord Plo+eJi

33 h ++ For 1)t
*

'
_ ' l,,~1,,. _1 * ad 2* rac4'i83 's Type 416 Sto.nle s s See.l.o

y . _ . . @h
. L_ _ . , _ , ___ )
1

(' "MHMd P & SmaHer
~

lllustration depicts port arrangesnent Hurnbcr 1.
.
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L s i fF
W.O.G. at ambient temp. ( 20 F to + 100 F) Nois-Shock

[)
~

(For All Seal Codest. . . g
8 BODY f.!ATEft| ALS

N, Pacific Alloy Coda

BR CS.G.S. A

MAXIMUM WORKING & TEST
f,tanimum Orkrng Pressure 225 275.

p g
ifydrostatic Shell Test 350 42S FIG. 4B300,

Hydrostatic Seat Test 225 275

g Seat Test, air under water 50 to 100

t
w - - - - - - - - - - - - - - - _ --y-

- - - - _ _ - - ---
__

-

- -- ,_-.,w _- _

W.O.G. at ambient temp. (from -20 F to +100 F) 1

1(For P5 Seat Code) -

BODY MAT ERIALS
Pacific Alloy Coce

cS.S. A G
MAXIMUM WORKING & TEST

Maximum Working Pressure 720 615 PRESSURE 300'! VALVES
Hydrostatic Shell Test 1100 925 FIG. 3B300

Hydrostatic Seat Test 720 615

Seat Test, air wnder watcr 50 to 100

.

_ __ __
-- w- - - - - +- - - - - - W

'
I W.O.G. at ambient temp. (from -20 F to +100 F)

Body Materials
Pacific Alloy CodeTm

B R.C S,G.S. A MAXIMUM WORKitlG & TEST
PRESSURE 1000# VALVES

y,. ,, 3 1000
VALVE SIZES %" to I"

Hydrostatic Shell Test 1500 FIG. -2B325_ _ _

Hydrestatic Seat Test 1000

Seat Test, air under water 50 to 100

, _
__ _ - - - - _- - _- _ _ __ ;

_

- - - . -- - - - - - - -

I
Yl.O.G. at ambient ternp. (from -20 F to + 100 F)

Dody f1aterials
* Pacific Attov CodeTg

BR.CS.G.S. A

MAXIMUN WORKING & TEST
3, ,. 3 2. , g,,,

PRESSURE 603/! VALVES 1
Hydrostatic Shell Test 900 Ig g gr. g 7..

Seat Test. air unden water 600 pjg, .2B325
Seat Test air under water 50 to 100 ,,

D -

-
_ - -__--. -- _ - - _ - - - =_= - _- - - - - -- -_-- ..

For Steam Service. Max. Steam Press.125 PSIA at 353 F. 90001257 STe^M senvice
All Sizes

,

:
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[ 'N Pacific 3 way ball valves are constructed to the positive, i.e. when the line pressure or pressure
.

sarae quality and strength criteria as their equiv- differential acts to hold the ball agair.st the seat '

alent straightway ball valve. Their parts are sim- or port that is to be sealed off. \'/ hen the flow is
liar and often completely interchangeab!c, and4

negative" or " neutral" in relation to a given port
a

they car' be expected to provide the same tight or ports, Pacific does not warrant absolutely
shut-off:I but only when the flow direction is tight shut cffs at these ports.,

.

" Positive Flow * In Pelation to R. H. Port " Positive Flow"In Relation to R. R Port * Positive Pres."la Relation to R. H. Port

b '

N
IP . r.) Pr Isur.

. 'd Qt%/
i OFF : OFF

t-

Flow .in
Left Side P# essure at
of Bottom Left Side ,

ARRGT.HO.1 ARRGT.HO.3

" Positive Flow" in r?eletion to R. H. Port * Positive Flow" in Relotion to R. H. Port " Positive Flow" in Relation to R. H. Port

~%..v OFF h
%.\v \

Nicheg .. . :. . . n. J.
MII.:. M Lower '

[ \ OFFPress ure #,@ Presswee
- \ OFF ;-"

) ;

*ss I 1
.

* "

1% if\ I E ..(j

( ' ).
I *

Flow in Flow in Flow in
.

Eithet Left Side f Left 5:ce 4y. Direction *or Bottom ct Bottom I

ARRGT. tiO. 2 ARRGT.HO.4

" Negative Flow" in Relation to R. H, Port " Negative Pres." in Relation to R. H. Port " Negative Pres.ain Retorinn to R. R Port

b I" dPN;*.-- FL O W } h i e \ !

-*
: '

'd %

jf(C(Pres =ure)' 'd '&)
j. | I i ,8 |

t
Pressure at Pressure at
Right Side . * Right side
as Shown as Shown

,

ARRGT.HO.1 ARRGT.HO.3s

Negative Flow" In Relation to R. H. Port 'Nerprive 8'res."In Relation to R. K Port '' Negative Pres."In Relation to R. H. Port
"

'.
..

e
.g M

$ g/-N
3 g

id.. --FLOW [ ,\ \' h

.y. Y'.?--(Pres s ure)
" '

/8 1 I igd.'s,y E'

, v Ptt'ssure at Pressure at
A Right Sids Right Side

_

's ! 35 Shown as Shown
-

ARRGT.HO.2 ARRGT.H0.4
.

-.

* With pre s sure of bottom port, the pre ssure is "newsrol". The pre neur is " n se's's " et the wes treom port.

90001258g g g
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; IV. PRESSURE SWITCHES
r
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A DIVISION OF DE LAVAL TURblNE e 5125 ALCOA AVENUE e LOS ANGELES e CALIFORNIA e 90053

OPERATING CH'ARACTERISTICS * ORDERING DATA
PRES $URE $ WITCHES- All values given in P.SI. (Cauge)Diaphragm Models with 7 - .. . m.

Water Tight Housing (NEMA 4) --

MustaMe Rann Appros. Oli O
Covered Termmal Strip. .'r of Actuation Wetted CMeeg * *3 ., .

. Tamperproof External Adiustment g' Test) Deerenme incressm IW*
Value Material. NMer e s |.Jpressure

Min. | Mar. M m. I Mat (Differentia 0 .. -..

3 ,018 1.654 .064 1.7 .013 to .046 8 25 OliH2 q o - ;f., ,

""Y 3 .018 1 65 .068 1.7 .02 to .05 17 7PH D1T.H2SS i{ :p. _ . -

"~' l 10 .03 2.8) .14 3. .05 to .11 B 25 D1T A3 "' -
O

** h; _ , . y r"4 Wj 10 .03 2.85 .18 3. .07 ta .15 17 7PH 01T.A3SS ,V'~y'
* '

60 .4 17.80 .60 18. .1 to .20 B 25 DIT.H18 A Wi.
h^ . .iM ,

'

; ; 4 0 .4 17.74 .66 18. .12 to .26 17 7PH D1T HIESS ,j*a
* '

# '
.' .5 77.2 33 80. 1.4 to 2.8 B 25 D1T-A30 " c. ;

.Q"'s |
-

* .c

d
't

160 .5 76.6 3.9 80. 1.6 to 3.4 17 7PH D11.ASOSS n..

$
.

E*' 300 1.5 144.8 6.7 150. 2.2 to 5.2 B 25 DIT-A150 .if .".T
''-

300 1.5 144. 7.5 150. 2.3 to 6 0 17 79H D1f AISOSS dWedd

VACUUM $ WITCHES - All values given in inches of rnercury (Caule)
gJ 1<

Dlf SINGLE SETTING Adjrstable Range App.or.
Wetted | D1T .e".- .'

1 '

y[,I,
*

Proof F' roof Actuat.on ,3
"" : al

DUAL CONTROL (Test) (Test) Dec. Vacuum e inct. vateum Value Materiat* t

Vacuum Pressure M n. j M ax. | M m. I Mat (Differentia 0 .

rm
.. i

.

6 10 P.S.I. .06 5.8 .26 6. .09 to .20 B 25 D1T.A3 v ', , , ;
6 10 P.S.I. .06 5.72 .34 6. .14 to .28 17 7PH D1T.A3SS ~ .n;"8

30 60 P.S 1. .8 29.34 1.46 30. 4 to .66 6 25 01T.H18 <( p!

30 60 P.S.I. .8 29 2 '1.6 30. .4 to .8 17 7PH D1T.HIESS * '* 81p ,.

'B 25 Beryllium Copper,17 7PH Stainless Steel Approx. Shipping We;ght 2 tts.*.

ELECTRICAL CHARACTERISTICS: A!I me:'e!s interporate Underwriters' lab.
oratories. lac. listed s:ngle poie doub'e inrow snap act,on smtching efements.

.

Electrical ratmg (continuous inductae) 10 amps 125 or 250 volts AC,3 amps WlRE COD!NG - PRESSURE WlRE CODING - VACUUM

480 volts A., .5 amps 24 volts DC. Automatically reset by snap actica of Circuit #1: Common- Purple Circuit # 1: Common - Purate
switch. For (nore details and otner setch c! asses. see pages 2 and 3. Normally Closed - Blue Normatif Closed Red

ELECTRICAL CONNECTION: To screw termmals on covered terminal strip hermany Open - Red Normady Open - Blue

through %" rps condait connector. Circuit #2: Common - Brown
Circuit #2: C ,mmon - Erown

N maHy se -Oranu Nomady Cosed- W on
PRESSURE (VACUUM) CONNECTION: V/ not internal thread.%" opt aviil- Normany Opn 4How Homany Opn - Orar u
a$le add -P2 to catalog number when ordering.

ADJUSTMENT INSTRUCTIONS
Positive Pressure: Turn adjustment screw clockwise to lower actuation point Switches Underwriters Laboratories and Factory Mutual listed for Fire

(switch setting). Protection service request buuetin 690627.

Vacuum: Turn adjustment screw countere!cckwise to approach atmospheric
pressure.

Note: All other dimensions for.

02T are the same as DITx tu a usu m e e rs)gg su m D2T (ie:t> *Dli -

*-- t ho % 312 ,, ,,"""**

7 I ADI.77 )''

a0) sftte 3f 3
t r14 \'

\
|

umn Wet . 1) ~

c.p ,. 3 a , q 7 nu
- - -~

C4 (TfP )

[9 r
,

.

CA j
~

i_ -. / tip? 4p/
bi ._ ,

,
i 4 u:5

,,.,,

/ @ ( "$
7gm

~
.

,

m -.;
-I he m L gtgr geg3 p ,,3y

I .- g g3g - .

ua D F
- ; r

~

t
.

m" D W
c m .-< emm m e.t ,3-

-- muva J ., 1
, ,

mw ce w m * j
WDl & ,

tar- p 1 a *
r

wm ma-. N ,.J:a J=
FfF 7,I 90001260-
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O NO MOVING PARTS O FIELD ADJUSTABLE SWITCH POINT
O SWITCH POINT UNAFFECTED BY CHANGE IN PRODUCT:

TEMPERATURE VISCOSITY DENSITY

PRESSURE PHASE (oil to water) ~'

O STAINLESS STEE L CONSTRUCTION

fO o Reti^8Le - ECONOMIC ^' INSTALL ^ TION - MalNTeNaNCe eReeU

. 8
~
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'

.

,

k i'' D'

! 80 o
a

y r b- c

' ;.0.h-f ,' ,r h' -

f. )
, r,I.fy&

uw;> p .' .;

. Q,.', ::t a . 4

'. f || ||| ' ?'
4W.'

,

|$ ,
*

.i

";p. b- ../ ;, .

*
,

. M
,

. [ ;)..t (
'

'' ~

1, Q 'f
' '
.

'h PAT. NO. 3366947 -

'
~

p ,

- , - * 'cy,

[b'
' -

|

s

AIR On . ASES TYPICAL OUTPUT VOLT c.
PRINCIPLE OF OPERATION %, PRODUCED BY VARIOLS

,- y PRODUCTS

All heat actuated flow switches sense the movement or Model 12 641GRANULATED
stoppage of a product by detecting a temperature change in SOLIDS

o,ta heated temperature probe.
0"'""I

The Model 12 64 Flow Switch is different from gygg7gcg,

conventional heat actuated flow switches in that it has a
,,
'- i

separate low powered heater probe and two separate WATERf

temperature sensor probes. These probes contain two \ swiTc 4 PO"

are wired into a (FiELo Ao.lOSUmatched temperature sensors which
}

Wheatstone bridge circuit. The heater warms the product
,,

o 0 01 O
'

Lo (FT/SE C)and, in the absence of flow, preferentially heats one sensor
which causes an imbalance in the bridge circuit, rio.1 |,

j
de energizing the relay to indicate no flow.

f*9 I " ~ " " "* " " ~ " ] |
,

During flow the heat is swept downstream by the product I ! {
jI

allowing the temperature probes to be thermally balanced,
F i-- | | | |also balancing the bridge circuit, energizing the relay to i-{ -

n. _

: :
'

| Adicate flow.
ensli movements of any product will interrupt the heat 8) I

'

fransfer path to positively indicate flow regardless of ! |*

product composition. The switch point, which is field
''"i

" D"[[['[e

'Q Q 'Q 'G) 'O 'Q'# n amatiou

edjustable, is relatively unaffected by extreme changes in
soe m

,,, ;,c ,,au, . o cc, ,;c
product temperature viscosity, density and pressure (Fig. id:

| "- 90001262
;
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GENERAL SPECIFICATIONS
.

} ,

Approgimate flow ranges (ft./sec.) for horizontal pipe

)
PRODUCT | MODEL 12-64

-1 -2 -3 -4 l

WATER .01.05 .05.1 .1.5 .5-2.0

OlL .01.05 .05.1 .1 .5 .5 2.0
'

GASES .5-2.0 2.0-5. 5.-10 10 50
,

Field adjustment: Any value within the Electrical Connection: 1 1/4 inch NPT female
indicated range. All units shipped with switch port.
point set at mid range (water) unless Power input: 90 to 130 VAC,50 or 60 Hz 10
otherw,ise specified. watts. Models are available which will operate

Repeatability: 10% of range. on voltages down to 24 VAC or VDC.

Operating temperature: Sensor head -100 to Relay Contact Rating: SPDT,1 amp at 115
+350 F (higher on application) VAC or 24 VDC resistive. Hermetically scaled

Electronic housing -65 to +150 *F reed switches or solid state relays available on
app! cation.

NOTE: For applications where product
temperature exceeds 150"F the electronic Electrical Rating: The control circuit is
housing should be located remotely. See mounted within junction box rated for
Model 12 64R on back page. Interconnecting hazardous areas which complies with;
cable quoted separately (specify length in NEC Class I, Groups C and D

,

feet). Class 11, Groups E, F, and G

(\ ;d). Operating Pressure; To 3000 PSI (higher on UL Standard: 886
application).

Shipping Weight; Approx. 7 lbs.
Material: Wetted surface 304 or 316 stainless
steel. Other materials on application. . N OTE : For endothermic (heat absorbing)
Sensor Mounting: 1 1/4 inch NPT female processes, consult the factory for mounting
port. See back page for typical installations. recommendations.
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Model FR 70 2 to 5 second response Model 12-04 Vertical pipe with 1%" Model 12-64 Horizontal pipe with 1 %"
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MODEL 12-64R Remote electrical housing Optional readout and indicating devices.
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Field adjustable switch point range for typical media -
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!FDow Sw5tch/t&onitor
The FCI 12-64 Series Flow Switch / Monitor is a thermally ac-
tua ted, ruggedly designed flow sensor thet will provide ]maintenance-free performance over long periods of time in a y
wide range of applications. It features:
Versatility - The 12-64 will detect the flow of virtually any Er'u'O E |
medium at virtually any pressure, temperature or viscosity. g b |Design variations are available for all mounting requirements. -

3 f '

,

Electrical options include SPDT, DPST and dual switch point Wi ,

contacts as well as millivolt and milliamp analog outputs,
Reliability - No moving parts assures years of reliable, @a I;n,. . . . , . . . ,

"
" ' ' '

m
maintenance-f ree operation. The Switch / Monitor is designed to -u- I f' 'iwithstand abnormally high' flow velocities. All wetted parts are N |

_y;Ng
w uu --.j

"of stainless steel. -w uuwo ,

Sensitivity - Flow velocities as low as 0.01 f t/sec in liquids 'o"'

and 0.05 f t/sec in gases may be detected regardiess of process ;Aa g' .i'gf?"|f"Jfg o'"Ea"ou"n"$5 ^"')fc
line diameter.
Rangeability - Switch points may be field adjusted over a
range of 100 to 1.
Repeatability -- 0.5 to 1.0% of full signal (depending on
medium) at constant conditions.

y<]PRINC!PLE OF OPERATION
The Model 12-64 detects variations in flow velocity by sensing

..!'"UR' - ,(
\changes in the heat transfer properties of the flowing medium. '

..,f

The sensing head consists of three stainless steel thermowells 6f y 'g.
in direct contact with the procuct. A matched pair of resistive

. . .
,

temperature sensors, one active and one reference,is precise- 'l a . v . ? -

,hgNly located in respective wells. These sensors are self-

4,3 y.gcompensating for fluctuations in product temperature. A low- . v,. u
powered heating element is installed in the third well and is 6, , , ' ' , , .g *? { -1 i n.

. ',y
. [gf;[Q''

M. b.located so that it will always preferentially heat the active / * .p ,

'

,
dtemperature sensor. This creates a temperature differential

* f }'
'

o
'

between the active and reference temperature sensors. Minute '
, ( *y,,

changes in flow rate alter the heat transfer path between the

change in temperature differential \ -

j ; Q,, ef'a$d
. i'*

heater and active temperature sensor causing a relative ;k . , 'y [' * g

,
, ,

), \, /.

This temperature differential is electronically converted to a '

t- -
'

sigrjai that is inversely related to actual flow rate (See Figure 1 (p -

s ,
,

anc ) At any predetermined level of this signal, a poten-
tiorilefer can be field adjusted to actuate the relay. External ( %"-'] b.. '$[!

i,,r o

7 A.svoltage is switched across the normally open or normally ,i r
<*

f. 'J f.closed contacts of the SPDT relay to indica:e that flow rate is \

habove or below the desired switch point. The standard circuitry /
is designed so that at low flow or no flow the signal is greatest ajd
and the relay is de-energized. g }j}h[
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Approximiite br'idge voltage for typical media.
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SPECIFICATIONS INSTALLATION RECOMMENDATIONS

Precess connections: 1" or 1 %" MNpi. flanged mountmqs avariable RECOMMENDED PROCESS
PA0BE

Insertion length: 2" tip of probe to p'ocess connection (U dimensioni. fdODEL SERVICE HEATER PIPING
customer specihed U lengin avaibble WATTAGE ARRANGEMENT
Material: All wetted surf aces 316 staness steel and nickel brazed per pro-
cess specticahons AMS 4N7 Otner materiais. weld.ng matenals. brazmg y. g, g ,, ,3,f,,,e & processes and coatmos available

rM Field adjustable switch pomt: Any va:oe within the indicated flow range 5 g, ,,w

h milhvoit ceadband Ali units presel we swech point at mid range in water ir.s4 3 Wee s Any it.21 en.nianon t!at musi n.
Factory cerbhed switch pomis .ivaaabte up ano i... . r*

3

Electncal connechons: 1 % " I M'T
Relay: SPUI contacts rated at 2 amps (/r 115 VAC or 24 VDC resisbye. su : Any

relay coil de energi/ed at no I!cw Otner contacts and/or coil arrangements tr sa-4 Aar (3)

available Mme S Aa,11 :)
|Power ir.put: 100130 VAC. 50 or f>0 Hi 6 watts manmum. 24 VAC or DC

and other pswer mpuls available
Electrical ratmg: The control cilcut is moumed m a funcbon box rated for
halardous areas arid comphes with MC Class 1. Groups C and D. Div 1 NOTES )and 2. Class 11. Groups E. F and G. Div 1 and 2. UL stJndJrd 8% Class 1.
Group It Div 1 and 2 lunctmn box availdN? (1) The 12-64 specihed !or tiauid service should be located in the process pipe so
Repeatabihty: 0 $ to 10% of full 56nal range toepending on medium, t tnat it will remain wetted at att times during operation 11 periodic craming or or'

constaat condihons tially titled flowmg hnes normally occur, consult manufacturer or representatives
Operatmg temperatures: Sensor head .t00* to + 350*F. sensor heads iv ommendations

(2) The 12-64 mounted m a fee or SCClion of pipe larger than the normal proce% jE et r I co o s: 50* to + 150*F
Cote Ior app'icahons wnere control nousma !cmperature exceeds 150*F. pipe should be located m a vertical run of pipe with how upward This will pre |
the contret cWtromcs should be loca!cd remolery See Mcdel 12-64R on vent the traormg of air or gas bubb<es at the sensor assembH ,

back page photo 4 (3) The 1244 3/S and 12 64 4 aci tunction in any onentahon but caubon must i

Ibe talien to prevent concensation bu d up in a sensor assembly that is insta"edOperatmg pressure: Sensor assemb|y hyd:ostahtatty pressure cnecked to n

4000 P51G Umis for higher pressure asuic. mons av.iitatie with the probe mserted downward

C. ..
'

$ hipping meight: 7 lbs. standard.14 lbs remote
Options:
Sensor auembly' RetractSle prcLe and cackfrig gfand Jssembly to ht
thiough I % ~ lull buie bal! v#ve
Samtary conshuttion with terrum mountmo !!anacs

O O fl i IOShroid awmbly (S A) los hgher smtch pWit how ranges '

[lettronic cucwtiv yyGg OO
Dual switch pomt cucmt board
Analog output. either milkvult or rmthamp

I
- - _ . _ . . . _ _ . _ , _ _ _ _ _ .. . - . . , _m __ ,

'
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r1 j j<m e,

"j 1 %* or larger jqg
weld neck flange ,

Flow t Equipped with 12* sensor -i

probes, the 1" MNPT 12 64

/h %Y
%

Mating blind flange sensor assembly may be
-' .) mounted in a 1 * NPT tea

.p$fi,. M
y' ,

1 !

1 This mounting arrangement. n

,tfg , I with reducing bushings, wdl ;*; q ,t
f | accommodate smaller than

,

,

i jthreaded .

(Apressure [
'

Sq - } 1" NPT pipe or tubing. e
i

mounting hub - 4 '- %'|MD .

i. : u. ,

,' i6N ;

o

f ~ N, fr.--/ ~ ' W f

':I l '

f 1" Sch. 40 pico .,*gIM 1 extension The 12 64R remote elecincal
A],,

enclosure must be used in( ) . t
I areas of high temperature./

/ .,. .f.h. 'p.a
M. k d* excessive vibration and ex.j.- -

1" half coupli . C%| f erb treme radiation. It is also, ; .

(_ },
f
%'**[** J

f */ k desirable for remote contro!
*#

(
*

3

*
1 panels, where the illustrated.- . g
i t i k extra electncal housing mayN

,...W Oversized hub with p . j not be necessary, or inac.'
,_

lreducing bushing. A cessible sensor assembly,
i

.,w j (Sensor with standard v - locations. The sensor and
( .J a U does not extend into

'

control circuitry may be .' .." separated up to 500 f t. with a Iflow stream.) ;
- ; shielded interconnecting i.a

TYPICAL MOUNTING IN A VERTICAL PIPE ,
cable.

_ _ _ _ _ _ _ _ _ _ _ j q

O TYPICAL MOUNTING IN HORIZONTAL PIPE 1--.. - - -

L23 For horizontal pipe, the preferred protse onentation is -

side mounted. !n liquid service, it is recommended
= . - that the sensor assembly be --- ---

The FM 71 Monitori'

located in sections of the , , ppipe that remain wetted dur- ] (3 { -

display and/or record flow

-

}
-

Chart Recorder are used te
_.-

%p- (4 y,S]$ ' '

I [$i assembly. These accessones

ing sensor operation. ,_

. | '#' es -_
_

changes al the sensnr
* ' '"

,

.
V." --

h %t
' W.. 8, ing a switch point and trou.

-; .

;;., aid in establishing and verify-
Y I. _ i ' i- .h f

.{ '
# W * q #' ble shooting process and it-r ."q,

} ~-{ strument problems Either? L.?
'1 device may be plugged. . Lag

"
*4(g

. . . -

FSR STRIP }/"i

F M.71 directly into the controlg
!

. ..

g/ ','
*

CHART hJ circuitry of all FCI switchi-

h| MONITORIw RECORDER monitor s./ CAllBRATOR,

/5' %9 yL '

"$ 3 M__ ,,,,_s _ . , , , ,__ ,.

* a
) EXAMPLES OF OPTIONAL-

k % [ _ == 4 12 64 SENSOR ASSEMBLIES
'

I Ci __

g:::m N (C)e'"'===-.
(A) and(B;. Flange mounted with customer

I j U g gy. spe ified insertion length (U)e

C tj (C). Special oil well production monitor.
~

(A) (B) (D) (D). 2" MNPT mounting with customer specified U i

(E) . Retractable probe including gland nut packing
p'""'"- i n ,% assembly for insertion througn 1 % * fuit bore ball-

;w. valve.f, (F) .1 % * MNPT with standard 2' U.
N (G).1 * MNPT with standard 2* U.

(E) (H).1 * MNPT with 1.2" U to fit in a 1 * NPT tee. |
(1) ,1 % * MNPT with customer specihed U. j

arlesW . , p, %_ ..
_

(.D .1 % * MNPT with shroud assembly (SA) option !
M M nd-w- -*'- ** M-="""" for high flow switch point. ]

(G) (H) (t) (J) [
t _ o (F)

,

1 !

Manuf cded by Aepresented by
'

i

/

Dy , . 90001269
- nwo co-wrs.ac. .

,

P. O. Box 1165 Canoga Park. Cahf. 01301

].(213)341 7722 Toll Free (800) 423-5081 9 g yg ,

. .y . . - . - - . . . .- - -. - - - -. - -
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w ..t ._
.

a . ~ . .

, . .c? - . ' ' - -
,

* *
. .

,x . ,
, ,
. . , .

I'
:. .:g./ . <' FLOW SWITCH TO DETECT DECREASING FLOW RATE:

.
.

-

* ,:( 43:
'

..

; Install the Flow Switch in the pipeli.ne. Fill pipeline so
. M.

T. .-

's 'that sensor head is nurroundep by liquid, if the sensor is
", to. monitor 1iquid Ilow. (,',',. "'

t. .

'

2. ',' Power the Flow Switch and wait a few minutes for the sensor-

-t - 'he'ad to become active.

''.3. Flow the pipeline at the normal or expected rate. ' Remove
*

.'

''- the Crou'se-l!inds cover on the electrical housing and locate"

' , . .; ,the R2. potentiometer on the circuit board (its location is
[ ., * illustrat;cd on the acconipanying sheet titled " Field Adjust- ,

.

,

. |:?..
. - ments & Wiring flook-Up") ..

,.4 3 ,.4 If the neon light or LbD is off, turn potentiometer R2. clock-
,

' . '' . . ~ wise until the ligh t clicks on. With the light on, turn '.

' potentiometer R2 slowly counterclockwise one half turn past
the point at which the light just turns off.,, ,

.. : NOTE: The potentiometer may.have up to 1 full' turn of back-, .

. S 4 ,-
, -lash. If mark is overshot, the procedure.should be started

over a. gain.
.

' I,I .
. . . ,

.

. ' , FLOW SWITCil TO. DETECT INCREASING FLOW RATE:
f i:

''
l. Instal 1 the Flow Switch in the pipelinc. Fill pipeline so

that. sensor head is surrounded by liquid, if the sensor,
,

, ,
.'

is to monitor liquid flow,''

s,. 2..
'

. Power the Flow Switch and wait a few minutes for the sensor
.g head to become active. i

-

.t5. 1
'

1 .| , 3.. Flow the pipeline .at the normal or expected rate. Remove !
" .

-

'

'the Crouse-Ilindo.cov"cr on the electrical housing and locate )1. :. '. the R2 potentio:wt,en on the circuit board (its location is |

'

.
,,

: 'j . illustrated on the accompanying sheet ti t, led " Field Adjust- '

ments & Wiring flook-Up") .
|.,,

:,

|, e

j. 4. If the neon light or LED is on, turn potentiometer R2 counter- !
-

"'
. clockwise until the liqht 'cIlcks off. Wit h j ight oft, turn |
*5 potentiometer R2 slowly clockwise one half turn past the

l
.

-

.' . point at which the light jnst turnn on.
!, , , .

'> NOTE: The potentiometer |may have up to one full turn of jJ''. backlash. If mark is overshot, the procedure should be
i

C, . . s .,,| started over again.
,

.

%,:w . i... '
_

. ... ' * * ..: ', . .. **'. q l .,(ONE TURN IS EQUAL TO APPROXIMATELY 10,0 mV)
.

,

.. Q),
'

<.. .. ., |.:.'..' . .. ~
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TIME RESPONSE AND VEh,0 CITY GRAPIIS FOR
*

)
FLUID COMPONENTS MODEL 12-64-4 FLOW SWITCII

O=
V IN WATER . .

.

_ TYPICAL TIME RESPONSE CURVES
200 -

NQ FLOW- - -
N FLOW 7
TO OW /-

'

S / ~
-

- ._ , ...

m
O .

b
j *

i

d *_;._____._.__j_._.___ _ _ _ - __.FIFJD,,A,_D_JUSTADLE> 4 SWITCH POINT
u /

-

-

A
y y .

A . .

FLOfWO

y FLOW,,

I O ' ' ' ' '

= FULL FLOW10 20- .

TIME (seconds)40 50

EFFECT OF VELOCITY ON BRIDGE VOLTAGE
200 -

HO FLOW-
,

,

m -

O

a
O 1

,

.

l

_ __ ._ fACTD.BY EET AT..lGDEV___ _ * FIELD ADJUSTABLEy
~ SWITCH POINT

Q
N
A i

|, .

i.
'

*
' ' '0

FULLFLbW
1"

!

) 0 O.05 VELOCITY (PT/SEC) 1. O .
'

-

O * Tuna PorENTIOncTEn CtOCxWISe TO MOVE SW TCil,eOIriT Down.
TURN POTENTIOMCTER COUNTERCLOCKWISE TO MOVE SWITCII POINT UP.
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I

PPD MODIFICATIONS TO THE SCR DRIVES
p

,

The operator's station on the adjustable speed drive supplied
with the subject equipment is significantly different than de-
scribed in the enclosed instructions from the manuf acturer of
the drive. The adjustable speed drives have been modified-

for remote ' control by the solid state logic _and provision made ,
.

for the selection of either of tw? speeds. The operator's .

t tioneters and a threestation has on its face two speed po en

position selector switch. When the selector switch is in the~

" AUTO" position, the start-stop and speed selection functions
are controlled by the solid state logic in the Control Module.
When the switch is in the "HIGH" position, the motor is in the
manual control high specd mode. When the switch is in the " LOW"
position, the motor is in the manual control low speed mode.

.

.

1
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TRANSFORMER ' ( lT )
CHOKE (XI)
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[ -3.b' ' r I'; (f.y 1.5$RETAINING BAR
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HINGED DOOR OPEN
.
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l PARTI
INSTALLATION AND SGTUP INSYbUCTIONS

7
"

.

- INSTALLATION INTEMCONNECTION WIRING
.

MODIFICATION KITS SETUP AND ADJUSTMENT

OPERATION TROUBLESHOOTING j

( MAINTENANCE
j. .
l .,

| INSTALLATION
the cover (with the control devices mounted on the cover)GENERAL
from the enclosure. See Figure 5.page 10.

When the equipment is installed, check all accessible
factory-made connections for tightness, since connections For convemence and ease of wiring, a pictorial wumy

may become loose during shipping or storage, decal is provided on the back of the front cover piare tha'
coincides with the group number ordered. All external w n-[ ing must be connected as the decalindicates.WARNING.

|:i
EXCESSIVE SPEED CAN CAUSE DAM AGE TO DC MOTOR

j '.
. MOTORS ANDSERIOl'SINJURY TO PERSONNEL
! BEFORE ATTEMPTING TO OPERATE Tile A separate instruction book is provid(d giving infoima-,

tion on location, conduit entrance and mounting of the d.eDRIVE,
motor.Th/mator should be mounted on tne driven machm,-

!. . I. Tile FEEDBACK OF ARMATURE VOLTAGE ( or as appropriate for the mstallation) before proceedme~ i

!

( ) SilOULD BE CllECKED TO MAKE SURE IT with winng, setup and adjustment.
'[ IS CONNECTED (JUMPER 13ETWEEN 1 ERMI-

NALS 1 AND 16 ON 3TBl. Do roi couple the motor to the load until after prehmi-'

2. THE M010R FIELD SilOULD BE CilECKED nary se.up instructions base been completed.

TO MAKE SURE IT IS CONNECTED, AT Tile
MOTOR AND AT Tile TERMINAL BOARD
ITB. (TERMINAL 19 TO MOTOR LEAD F4 LOCATION,

.

| AND TERMIN AL 18 TO LEAD FI).
The DC 1021 SCR powe. umt and operator's station are

suitable for uw m inost factory areas where other mdustnai
| POWER UNIT

equipment is installed. Ilowever, avoid locations subject to
j

Installation requires removing the cover from the power steam vapors. oil vapors. chemical tumes. excessive moisture.

unit to facihtate mountmg and w uing. To remove the cover or excessive dirt, dust,or hnt.I

of the power umt enclosure, release the two cover latches
(one on each side of cover) Pull outward on the aclosure WARNING
cover app nximately three inches.then slide the entue cover
upward approximately one inch to free it,and lift the cover NEVER INST ALL Till UNITS WilERE IIAZARD.,

off the enclosure. OUS INFLAMM AHL E,OR COMilUSTIBLE VAPORS
OR DUSTS ARE PRESENT.'

NOTE

|
The operator's station should be in a position which s

.

ALL MODIFICATION KITS ORDERED SilOULD convement for the machme operator. lhe power un:t shouhl
;

BE INSTALL.ED PRIOR TO M O U N T ING Tile be located m a wellaentilated area winch is not subject to

|
POWEk UNIT- amluent temperatures above 40 C iInt F)

! OPER ATOR'S STATION The power umt enclosure n convection cooled. An enters

's threugh the hottom of the enclosure and exits through the

| The operator's station must be disanembled for mount. upper part of the front and sides. Make sure that there n
ing and wiring. First remove the two screws securing the clearance around the outside of the enclosure to allow a'

cover to the operator's station enclosure and then remove' a normal Dow et coolmg an.

90001281" ^ ,,
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INTERCONNECTION WIRING-

6. For a particular application some of the steps listed
GENERAL above may not be necessary. Also,where extensive relaymg,

.l. All internal electrical connections between devices in the
is proposed, additional problems may be encountered. It is'

suggested that a sketch or drawing of the proposed circuits
# power umt have been made at the General Electric factory _

- except connections for the rnodifications options.which may
be sent to the General Electric Cornpany for recommenda-

J. {>.'g! be shipped separately for installation by the purchaser, tions.

7. All rnodification kits that were ordered should be in-. . .

f' PRECAUTIONS (VOLTAGE TR ANSIENT) stalled in the drive system as listed in Table 3 under modi-
fications prior to the interconnection of the major driveC

The DC 1021 SCR Drive includes voltage transient pro-
_ components.

tection which is adequate for most drive applications. liow.
,

ever, since the exact nature of voltage transients present in*

any location cannot be anticipated, certsin p r e c a u tions INTERCONNECTION OF DRIVE COMPONENTS
should be followed to msure maximum reliability and lite.

Electricalinterconnections are required between the pow-

When silicon rectifiers (diodes)and silicon controlled ree- er unit and motor and between the power unit and operator's.

tifiers (SCR's) are subjected to voltage transients (spikes) m station as shown on Fig. 6. Table illshows the number of
excess _of their maximum ratmp, even for extremely short wires and recommended wire size required for each conduit

periods of time, they are apt to be permanently damaged. run as shown in Fig. 6. Wire sizes for mterconnections hase, , ,

;
Destructive voltage transients (in excess of those for which been selected in accordance with the ampere requirements
the dnve is protected imay be produced by mterrupting relay shown in lable I and in accordance with National Electrical
coils, brake solenoid coils. transformer primaries and other . Code,,.

inductive electrical devices.
TABLE 1

To insure maximum protection of the SCR Drive, the
following practices are suggested. ~ POWER UNIT R ATING DATA*

1. Always stop the SCR Drive by opening the d.c arma-
(} ture loop first (drive stop pushbutton) before disconnecting Ratedk .-

the drive from the a.c line. AC Line Rated

2. Do not switch associated power or control transform. Amps DC Line Motor Shunt

HP 230V Amps Field Amps
er primaries when the SCR Dnve is operating t'sec No. !
above). '

3. Avoid switching transformers and other heavy loads
on the a c line, while the SCR Drive is operating (see No. I 11/2 13.5 8.5 0.9

above)..

2 16.0 10.5 1.1
4. Do not run the SCR Drive interconnecting power wires

in the same conduit runs or in close proximity to other con.
3 22.0 15.0 1.3

trol equiprnent wires.

5. Use a contral transformer ta supply a.c power to auxi- 5 34.0 24.0 2.1
-

liary relays and devices.
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3. A c power connection from the disconnecting device
) ROUNDING to the power unit may now be made in accordance with'

No part of the a c or d c electrical circuit of th'c SCR Table 111.

drive may be grounded unless a line isolatmg transformer 4. If the available power supply is other than 230 volts
is used on the a-c input, and then only at one point. SCR a c,50/60 hz it will be necessary to use a line transformer
drives are designed to operate on norrnal a.c power systems between the disconnecting device and the power unit.This
which are normally grounded. If a follower voltage signalis transformer will be separately mounted by the purchaser,
used and is not isolated from the a c line, the SCR drive The appendix provides complete informatmn on both auto

i

must be equipped with a line isolating transformer, and isolatthg transfo'rmers for use with SCR drives,includ-
ing required kva, dimensions, connections and catalog num.

It is recommended that the power unit, operator's station
bers.

and d c motor enclosures be grounded in accordance with
,

NEC or local code requirements. FINAL CHECK

AC POWER CONNECTION After all electrical co nections have been made, com-

1. Make certain that the input voltage and frequency of
plete the installation as follows.

the available power supply agree with the rating on the power- 1. Recheck all connections using the check off list pro-

unit nameplate located on the inside back of the power-unit vided in the interconnection Chart, Table ill. Recheck the

enclosure. If an a c line transformer is to be used, refer to transformer connections (if used) and connections to the

step 4. disconnecting device (if used).

2. Reassemble the operator's station. Carefully dress the
2. Electrical codes genera:ly require the use of a fused interconnecting wire into the back of the station so that the

disconnecting switch or circuit breaker in the a.c power line device assembly may be installed. Keep the wires away from
ahead of the SCR drive and transformer (if used).This dis.
connecting device also provides a convenient method of re.

sharp edges and do not force the device assembly into place.

moving field excitation from the d c motor when the duve
Replace the station cover and secure with cover retaining

is not in use, and allows complete removal of power for screws.

routine maintenance and impection. The disc o nnecting 3. Recheck the motor connections, carefully tape and

( -} switch and fuse (or circuit breaker) should be selected m
insert them in the conduit box. Replace the conduit box

accordance with the National Electrical Code and/or local cover.

code requirements based on the pcwer input data on the 4. Install protective fuses in the a c disconnect (if used).
SCR dove nameplate. This data is summarized in Table il
to aid in the selection of discer.necting devices, fuses and 5. Replace the power unit cover,unless setup and adjust-

ment are to be done immediately.
wire sizes.

,

210 V Ae i no

Recommended NEC Fuse Ratings for Line Disconnect
,

~ ~ ~) ~ ~
rw.,,,,m e r.,-e

" " " ' Wise Size from Table 111. Fuse Amps"

AWG 8 60" '

- 10 4o" "

g. . . _ . . , ~
. . . _ _

~

L 1$ jL 2:

f [ [ TABLEIl
,

e I 2 ,
t - g

'vwsw# 90001283
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SETUP AND ADJUSTtAliNT
'

IR COMPENSATION
.

SETUP INSTRUMENTS AND )

TOOLS
MODIFICATIONS

PRELIMINARY Dynamic Drsking

SPEED R ANGE
Jog -

TIMED ACCELERATION
Tachometer Feedback

CURRENT LIMIT

..

WARNINGt

SETUP INSTRUMENTS AND TOOLS
EXCESSIVE SPEED CAN CAUSE DAM ACE TO

! A 250. volt d-c voltmeter and a screwdriver wdl suffice 5 'MOTORS AND SERIOUSINJURY TO PERSONNEL.
wt up and adjust an SCR Dove. Ilowever,if optimum drive
performance is required, it is recommended that a hand

^ tachometer and a d.c arnmeter of appropriate rating also be BEFORE ATTDfPTINGTOOPERATE Tile DRIVE.
uvadable. The required ammeter ratmg may be determmed 1. Tilf FEEDBACK OF ARMATURE VOLTAGE

.

Irom the tabulation of d.c motor current in Table I, Page i1. SilOULD BE CllECKED TO MAKE SURE IT IS
a

CONNECTEDlJUMPER BETWEEN TERMIN ALS
I PREllMINARY 1 AND 161

l. Remove the front cover of the power. unit enclo- ' Tile MOTOR FIELD SilOULD BE CllECKED TO
. MAKE SURE IT IS CONNFCTED, AT THE, ' """"' " " ' P' '

MOTOR AND AT TifE TERMIN AL DOARD.a d is ree o r tat . *

(TERMINAL 19TO MOTOR LEAD F4 AND TER.
2. Connect the voltmeter across the d.c armature at MIN AL 1810 LE AD Fi1,- . Ilit pomis 15 and 20. Pomt 15 as poutive in the " forward"

() 3. ANY OVERSPEED OR FIELD LOSS PROTEC-' ""
TION, %11EN PROVIDED, SilOULD BE CON-

3. Conneet the ammeter (if usedl by ren:ovmg the NECTED.
wire from pumt 20 on the scrnunal board and connecting
the ammetet in series with the d.c motot armature. Point
20 is negapve.

To adjust the speed range of the drive, complete the fol-
4. Close the incoming hoc to the power unit. lowmg steps:

1. Set the SPE ED potenimmeter on the operator's siain n,

WARNING
i to iero.
i lilGli VOLTAGE. ELI CTRIC Sif 0CK C AN C AUSE 2. Depress and release the START push button.

SERIOUS OR FATAL INJURY. Tills i OUIPMENT
,

IS AT LINE VOLTAGl. ANY llML TillINCOMING 3. Adjust the minimum speed (by means of the 7.ERO

LINE ISCLOSl'.DWilL1111 R 1111 UNITISINOPLR-ADJ. p(nenuommer on the power uniti so that the moto:

ATION OR NOT IN OPl R AllON. A.C PO% ER MUSTjet tmns over.
.

BE DISCONNI CTl:Dillulli A.C t INE Sil' ROM lilE
POW 1 R UNil llEFORL ll IS.MFl.TO TOl'Cil ANY

4. Back off the 7.ERO ADJ.setung until the motor ju

INTERN Al. PARTS U1: lill5 LOUlPMENT. stops.

S. Turn the SPELD potennometer on the operator's sta
rion to 100 percent (full CW)and observe the d.c armaturc

SPEED R ANGE IMOTOR NOT COUPLED TO MACHINElvoltar on the voltmeter. This voltage should be approu
mately 175 to 180 volts d.c with no load on the motor.

NOTE
6. If this voltage is not correct, adjust the MAX SPEI !

IF Till TACllOMEll:R I l l'DBACK MODil (CA- rheostat unid the d.c armature voltage is withm the requne
TION ll AS BEEN ORDI RI D. OMIT lillS PROri- hnuts. Turmng the thenstat shaft clockwise meresses arm .
DURE AND SUllSill01 E ~ f ACllOMI il R I I I D- ture sollap and speed.
BACK"ON PAGE 2J.

\| ) ~

,
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SETUP AND ADJUSTMENT (COWD)
3CC'le'dt'on of the motor and maximum acceleration toroue

7. Depress and release the STOP push button. can be ad;usted hetween no and 150-percent rated. Adjust'

the current himt to the desned value by means 01 the CUR
8. If the direction of motor rotation is not correct re- LIMIT potennometerlocated on the Iront of the converuon

~ move a c power. and then mterchance motor field le:rds at umt.Turmng this potenimmeter clockwne mereases the cut-
the power utat ternunal board pmnis 18 and 19 on ITIL rent hmit settmF rom appioumatel> nu to 150 percent off-

'|
Do not cliange armatun leads. rated armature current.

TIMED ACCELERATION (MOTOR NOT COUPLED TO IR COMPENSATION IMOTOR COUPLED TO LOAO)
MACHINE)

NOTE
An adjustable timed acceleration cucuit is provided as

standard equipment on all SCR dnses. The ome regmred to IF TACllOMll ER FI EDB ACK llAS BLEN ORDER-*

accelerate from standstdl to top sated speed is contmuously ED. OMIT Tills PROCl DURE.
adjustable from approxnnately 15 to 10 seconds.

SI*P'ih'd AdI""**"'
E:t the desired acceleranon time by adjusting the TIME The simphned adjustment of IR co,npensation is recom-.

ACCEL potentiometer located on the f ront of the power mended where an> one or more of the followmg conditions'

unit. Turnmg tins potennometer clockwise mereases the may cust.
acceleration time. l. It is difficult or impossible to change the d r i y e n'

,

The SCR drive also provides thed timed deceleranon. machine load durmg the set up proceJure.
. . .

With the drise runnmg ai rated tpre set) speed.if the oper- 2. Where machme load does r.ot change sigmricantly.
,

ator's speed control potennometer a quickly turned to a 3. Where speed regulation (due to load changel of 510
'*

Iower speed (or to rcrouhe drive will decelerate to thrs new
speed in thrce seconds, assummg that the coastmg time of percent is acceptable.

the dnve (anc: load) is less than three seconds, it follows The simphfied adjusiment of IR cumpensation is made'

that if the load has high merna and long coastme ome. the * b) settmg the IR COMP potennometer on the trut at Posi-
.

deceleratingtune will be longer than three second's as deteri. tmn 1.0 or less.
mmed by the load merna. If optimued adjustment of the IR compensation is re-

If timed accelerationis not desired for an> reason.dsable quired, set as mdicated and proceed to the next step.>'

the timed acceleration eiremt bi eunneetmg a resntor.1500
ohms I watt or greater. between terminal board pomts 7 Optimized Adjustment

and 4 on the termmal board ?TB 1. Start the drive by momentardy depressing the start

button.
CURRENT LIMIT (MOTOR COUPLED TO LOAD) 2. Turn the SPEED potentiom:ter so that the motor a

A current. limit circuit is standard on all SCR doves. This
rotarmg at the nuddle speed expected for your apphcation.

circuit presides protecnon against ewessise armatuie eur' This speed should not be lower than 1/30 rated motor
'

rent and overload durmg acceleration and normal operation. speed.,.

The current hmit n adiustable from approumately 60 per- 3 Adjust the dnven machine fo* mimmum load condi-
cent to 150 pereent of the rated armature current by means tions. The value should not be less than 5 percent of rated
of the CUR LIMil potennometer located on the front of'

carrent for smooth operation.
the conversion umt.-

CAUTION 4. Read and record motor speed using a hand tachometer.
Motor speeJ may be convemently read by removmg the dust

UNDER NO f ONDlIlONS S11001 D Tills LOUIP. cap on the commutatou nd motor beanng.*

MENT BE OPERATED IN LXCLSs OF 150 PER,
CENT RAILD ARM All Rti reRRENT. F AILUnt; 5. Adjust the dnven machine for maumum load (notj IODUS'iRVLTlilS LIMil kW RI SULT IN opt % exceedme 100 pereeni rated torquel and again read motor

;

) ING Oi 'llt 1INE FUSE OR Pl RM ANI NT DAti- speed using the hand tachometer'
.

i AGE. TO lill SCICS AND POWi-R RI.CilFILRS

!. IF 150 Pl.RCI NT IS RE ACill D. AND M AINT AINI D g 57 gg ..maumumload" speed is less than the "rnini-

FOR ONL MINUTE lill DRIVL Silot1D lit SilUI need's ced turn the IR COMP potentiometer on the
L

DOWN AND All0%LD 10 COOL 10R Al LLAST WdA umd % m mA
{> 20 MINU1 LS.

7. Repeat steps 3. 4. 5 and 6.

! ',, Normally the current hmit n wt at ISO percent rated
current. llowever, current lumt esn also be used to control

23(
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SEYUP AND ' ADJUSTMENT (CON 7'D)

'O 8. Turn the SPEED potentmmeter to its maximum elock- 6. Adjust the ZERO ADJ. potentiometer (located on the
wise position and readjust the M AX SPEED potentiometer umt) so that the motor begms to rotate, then "back off"
so that the motor is tunnmg at the maumum speed required adjustment untd the motor just turns over.
for the application, but not m excess of the rated speed on
the motor nameplate.(Motor voltage should not exceed 180 7. Turn the SPEED potentiometer on operator's station

VDC).
to 100-percent speed.

F. Turn the T ACll FEEDBACK potentiometer clockwise
MODIFICATIONS icn'.il the drive is running at the maximum speed required

fm the application. Dnve speed may be measured directly
Dyna % - "Iraking. using a hand tachometer, or the d.c voltmeter may be con..

No adjustmem required. nected across points 9 and 10 in the power unit to obtam
an indication of speed.

Tachometer Feedback (Motor Not Coupled to Load)
9. Depress and release the stop push button on the opera.

tmi stauon.
NOTE

Proceed with the setup procedure a timed acceleration
FOLLOW Tills PRECEDURE ONLY IF Tile IM- '" ## " *" " " " E'
PROVED SPEED REGULATION MODIFICATION cedure is not required since the IR COMP signalis not used
(TACllOMETER FEEDBACK)IIAS BEEN ORDE7.. with tachometsr feedback.
ED.

WARNING VOLTAGE FOLLOWER ORIVES

EXCESSIVE SPEED CAN CAUSE DAMAGE TO NOTE
'

MOTORS AND SERIOUS INJURY TO PERSONNEL.
BEFORE ATTEMPTING TO OPERATE Tile FOLL OW Tills PROCEl'URE ONLY IF Tile SCR

DRIVE. DRIVE IS TO BE USED AS A VOLTAGE FOLLOW-
ER (FOLLOWING AND EXTERNA-L VOLTAGE1. Tile CONNECTIONS OF THE TACllOMETER
SIGN A L).FEEDBACK MODIFICATION (PAGE 20) SilGULD

BE CllECKED AT Tile TERMINAL BOARD, KIT, l. Apply the voltage (c!!ower signal, of the proper volt-
AND TACllOMETER TO MAKE SURE TilEY ARE age as indicated under INSTALLATION. to the drive. This
CONNECTED. sign 1 is connected to termir.al. board pomt 3 on operator

2. Tile MOTOR Fl >LD SHOULD BE CilECKED TO s a on speed control and 13 on ITB. (See Figure 13, Page

MAKE SURE IT IS CONNLC1ED, AT Tile MOTOR ~ '

AND ATlilE TERMINAL BOARD.(TERMIN AL 19 2. If timed acceleration has been disabled, turn the TIME
|

TO MOTOR LEAD F4 AND TERMINAL 18 TO LEAD ACCEL potentiometer fully clockwise. i

F I ). 3. Follow the setup and adjustment procedure previously |
specified for either voltage reguleted or tachometer feed-

3. ANY OVERSPEED OR FIELD LOSS PROTEC- back drives as appropriate. This procedure is summarizedTION WilEN PROVIDED, SilOULD BE CONNECT-
below.

ED.
Voltage Regulated Tachometer Feedback (if orJered)

1. Turn the IR COMP potentiometer on the front of the Speed Range Current Limit
unit to the extreme counterclockne position (yero)- Current Limit

2. Turn the M AN SPELD theostat clockwise to the mid. IR comp -
point of its travel

1. Tracking Adjustment.
3. Turn the TACll FEEDBACK potentiometer on the U e nye is t cl sely f 11 w the signal voltage, the ;

tachometer feedback unit to the extreme counterclockwise following adjustments must be made for tracking. !

pg3;gg

4. Set the SPEED potentinme' r on the operator's station a. Apply the maximum voltage follower signal voltage
that will be encountered on this application.to zero.'

5. Dspress and release the start push button on the opera. b. Turn the SPEED control potentiometer to the zero

tor's station. speed position.

90001287u
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SETUP AND ADJUSTMENT-(CONT'D)
f. Adjust the ZERO ADL potentiometer on the unit toD c. Depress and release the SfART push button. estabinh the same speed ratio between the master (follower

d. Turn the SPEED control potentiometu w. I to the signal) and the SCR drive as existed with " full" voltage fol-

100-percent speed position. lower signal.*

e. Cause the voltage f ollower signal voltage to be reduced g. Repeat steps (d) through (g) until satisfactory track-
to the minimum operatmg value expected on this applica- ing is obtained.
tion. This signal level should not require the SCR drive to
operate below 1/30 rated speed.

.

;

i

.

i

OPER ATION*

.

NON REVERSING DRIVES

\)
.* ~

REVERSING DRIVES

JOG
,

Sudden, excessive overloads (300 percent) or d c faults
NON REVERSING DRIVES (shorts) will cause the static IOC circuit to stop the drive.

Reset by pressing the STOP push button; remove the condi-
Apply a c power to the SCR dnve by closing the a c line lion causing the overload and restart.

disconnecting device (if usedL Set the desired preset speed
on the SPEED potenHometer on the operator's statmn. De- REVERSING DRIVES
prea and release the START push button on the operator's
station and the drive wdl a;eelerate to preset speed, either Apply a c power to the SCR drive by closing the a c hne
lirr.:arly with respect to time os onder current limit, depend. disconnecting the device (if usedL Select the required direc.
ing upon adjustments. Alternately, the SPEED potentio. ti n of mtation w-ith the FORWARD REVERSE selector
meter may be set initiahy at 7ero, the START button depres- swach. Set the desired preset speed on the SPEED potentio-
sed and released, and the drive speed controlled manually rneter on the operatur's st.uion. Depress and release the
by the SPEED potentiometer durmg acceleration. START push button on the operator's statmo and the dove

will accelerate to preset speed, either knearly with respect
to time or under current hmit, depending upon adjustments

Depress and release the STOP push button on the opera- Alternately, the SPEED potentiometer may be set initialhtor's station and the drive will coast to rest at a rat, deter.
at zero, the START button depressed and released,and the

mined by the friction and mertia prewnt m the drive system. drive speed cn" trolled manually by the SPEED potentio-
if the dynamic brakmy modification hs been added, opera-
tion of the STOP push button on the operator's station will meter duiitweleration,

'

cause the drive to rapidly brake to a stop.

$ (O 90001288
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OPER A710N (CONT'D)

O !If the FORWARD REVERSE selector switch is operated (shorts) will cause the static IOC circuit to stop the drive.
;

with the drive runnmg at preset speed, the drive will coast Reset by pressing the STOP push button, remove the condi- 1

to rest, or dynamic brake to rest if this modification has tion causmg the overload and restart. !
been ordered. Depressmg and releasing the START button
will now cause the drive to accelerate to preset speed in the

j
|

reverse direction. JOG
'

\
If the STARTpush button is held depressed while operat. ' hen the jog modification is ordered, the operator's sta. '

ing the FORWARD REVERSE selector, the drive will stop ti n will be equipped with a J0G RUN selector switch. When

and immediately accelerate in the reverse direction. this selector switch is in the jog position, depressing and-

holding the START button will cause the drive to accele-
i

rat and run at a jog set run speed as determined by the '

Sudden, excessive overloads (300 percent) or d-c faults speed control setting.

1

l

I

l

.

.s

)

|

M AINTEN ANCD

Maintenance of the SCR drive is primarily a matter of operation. Generally contacts will not require attention but,
periodic inspection and cleaning of th. thrre drive compo- if prominent beads forra.due to severe arcing, dress the con-
nents; the power unit, motor and operator's 5:ation. tact face with a fine file. Do not use sandpaper or emery

cloth,and never oil any part of the power urut.

After removing the a c powei, clean the exterior and inte-
rior of the power unit by vacuuming or blowing accumulated Keep the outside of the operator's station free from grease |

dust and dirt. Do not use a highpressure air hose as this may and dirt and do not oil the dn 1s.
damage the electrical components.

Motor ventilation openings must be kept free of dirt to
Check all electrical connecti ..is for tightness and examine allow adequate ventilation. Refer to the motor instruction~ -

the electrical contacts on the contactors. Both copper and book for lubrication recommendations./
silver contacts discolor and become roughened during normal

26
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' TROUBl.0SHDOT NO

TABLE IV

Nearly all of the problems encountered in imtial star:up VOLTAGE CHECK LIST
of adjustable speed drive equtpment are cat sed b) improper
interconnection wiring. II difficulty is encountered, thi first Direct Current

step should be a careful recheck of allinterconnection wir-
ing in accordance with the Interconnection Chart, Table Ill.
Page 13. If modifications were installed recheck all wiring Terminal Rated*

and interconnections per the appropriate modification con- Circuit Board I/8 Speed Speed
nection diagram. Points DC Volts o c v oirs

in the even; that this check does not disclose the prob- Motor Armature ITB 15 20 25 180
lem, proce ! ro the froubleshooting Chart, Table V, per-
forming each stel n tu sequence indicated. Motor Shunt Field iTB lX 19 100 100i

Reference ITB 713 12 12 15
%\RNING

lilGH VOLTAGE. ELEr'RIC SilOCK CAN CAUSE
SERIOUS OR FATAL . JURY, Tills EQUIPMENT TGin ITB 910 25 32 175 250
IS AT LINE VOLTALL ~ NY TIME lilE AC POWER
IS CONNECTED TO TIIL POWER UNIT WilETilER TG Out 3TB- |-18 23 20 25
THE EQUIPMENT IS IN OPERATION OR NOT IN
OPERATION. BOTil SIDES OF lHE AC POWER AP Coil R 6 lTB20 25 180i

.

/ LINE MUST BE DISCONNECTED FROM lilE POW-
' '

ER UNIT BEFORE IT IS SAFE TO TOUCil ANY Att'.inating Current
INTERN AL PARTS OF 11115 EQUIPMENT-

'"' ^'
If the equipment operates.but operates improperly, refer

to that portion of the Troubleshooting Chart titled " Opera- AC input 230t FUI to FU2
tional Problems"

CR Coil 115t 2TH points 20 8

NOTE F Coil i15t 1T Xl,1Till

DO NOT CilANGE ANY OF Tile SETUP AD,UST- R Coil il5t I T-X I ,l T B-5

MENTS WITi!OUT FIRST MAKING A NOTE OF
Tile SETTING SO Til AT YOU CAN RETURN Tile t Minus 59, Plus 10% )
CONTROL TO Tills SET 11NG. Tills PROCEDURE
WILL MINIMlZE TIME IN CORR! CTING DIFFI-
CULTY-

90001290 1
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TitOUBLESHOOT!NG (CONT'D)
O

-i. jO

TABLE V
TROUBLESHOOTING CHART

DRIVE DOES NOT OPER ATE

Possible Cause
Remedy

Difficulty

l. No a-c power to pocr unit.' Open disconnect, breaker or Imcat.e and correct.'

Bottom of FUI.FU2. fuse in a c supply.

2. Blown fuses in power unit.' Shorts or grounds in wiring, Correct w: ring and replace fuses.

open motor field circuit. -_

3. No ll5vac control power. FU3 fuse blown, faulty 1T Replace fuse, correct wiring or replace

Points X1-X2. transformer, shorts or grounds IT transformer.
in control wiring.

Check for cause of malfunction.Open motor thermostat.

4. No d-c output from power D.c fault operating 10C Remove fault and reset by pressing

unit (Points ITB-15+,20-). circuit. STOP button.

No power supply voltage Replace conversion unit
*

(ITB 13,2TB.2), (see footnote).
No reference (ITB.7,13) Check wiring to speed pot and pot

itself. If a.c supply and reference are() present, conversion unit is defective
'

(see footnote).*

5. No d c output to motor F or R relay inoperative Checi for coil voltage at relay.
If voltage is present, replace defective

(ITB 15,20). contractor.

CR relay inoperative Check for relay coil voltage 2TB.20
& S. If voltage is present and rehy
inoperative, replace conversion unit.
If no voltage, check wiring to START-
STOP push button in operator's station.

6. Motor does not run. Incorrect or defective Check armature and shunt field con-
nections between power unit andWiring,
motor. Be sure field coils have been
properly connected in senes. Check
field circuitry for continuity

No field supply (ITB-18,19). Replace conversion unit *

(see footnote).

Motor brushes not seated. Free brushes in holder - see motor
instructions.

Defective motor. Repair.

Blown Fuses Check for grounds in exte;nal connections.

* No attempt should be made to open or repair the sealed conversion unit.The conversion unit warranty becomes void iff the unit has been opened or tampered with in any way (see WARRANTY). Defective conversion umts or tho.e 'vhich fail
,

within the warranty penod should be returned to the Company as indicated in the warranty instructions.

9000129128
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TABLE V
TROUBLESHCOTING CHART

.

OPERATIONAL PROBLEMS ,

i

Difficulty Possible Cause Remedy

7. hiotor will not reach top speed, improper setup. Recheck, ,

Low line voltage. Correct. |
I

hiotor overloaded. Reduce load.

Low reference voltage should be approximately 15 volts with

(ITB 7,13) speed pot full CW. If low, check for
grounds and shorts.

,-
liigh tachometer voltage Check tachometer nameplate and setup

(if used). procedure, Voltage from tachometer.

must not exceed 250 V d c.
.

8. hiotor runs at top speed. Does improper setup. Recheck.

7 ]/ not respond to speed pot or j
s

I
has !imited response.

t hiotor wired incorrectly. Recheck wiring. Check response of

I reference (1TB 7,13) to speed pot

Operator's station wired position. ,

i incorrectly |
t

Tachometer signal (if used) Check tachometer nameplate and re.
|
' is too low view setup procedure.

Defective conversion unit. Replace. * (see footnote). j
1
i

9. hiotor jumps upon starting - Improper sett . Recheck.

I will not run at low speed.
Operator's station wired Recheck wiring. Check response of

incorrectly. reference (lTB.7,13) to speed pot
,

s position. i

I|,
' liigh breakaway torque Reduce if possible.

|
required.

Defective conversion unit. Replace. * (see footnote).'

* No attempt should be made to open or repair the scaled conversion unit. The conversion unit warranty becomes void if
;

the unit has been opened or t.impered with in any way (see WARRANTY) Defeetwe comersion units or those which fail'

within the warrenty penod should be returned to the Company as indicated in the warranty instructions.''

i
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TROUDLESHOOTING (CONT'D) -

TABLE V
TROUBLESHOOTING CHART

Difficulty Possible Cause Remedy
.

10. Motor speed changes exce .sively improper setup. Recheck current limit (normal dial
when load is applied. setting 7) and IR Comp (normal dial

setting (1.0 or less)

tow line volts or excessive volt- Correct wire or transformer size.
age regulation in a-c line.

Motor overloaded. Reduce load. j

Defective conversion unit. Replace. * (see footnote)
1

Improper setup. Check for too high lR comp (set at zero if TG*

11. Motor speed unstable. is used). I

Excessive inertia See specifications (page 32)and reduce inertia. |

12. Motor overheats. Motor overloaded. See specifications (page 32) and reduce load
,

Ambient temperature above Reduce temperature or improve ven-

40 C (104F). tilation.^

-~ Motor ventilation restricted. Remove restrictions.
*

Defective motor. Repair,

13. Motor noise excessive. Loose motor mounting or Tighten.
coupling. j

IDamaged bearing. Replace bearing.

Defective conversion unit Replace. * (see footnote)

(half. wave).

14. Motor sparks exessively Motor overloaded. Reduce load.
(some sparking is normal)

Brushes worn too short. Replace.

Rough commutator. Repair.s

Defective conversion unit Replace. * (see footnote)

(half. wave)

15. Motor stops for no apparent Sudden extreme overload or Remove cause of overload or faul and
reason. intermittent d.c fault. reset by pressing STOP button.

* 'No attempt should be made to open oc repair the scaled conversion unit. The conversion unit warranty becomes void if
, the unit has been opened or tampered with in any way (see WARRANTYi. Defective conversion umas or those which fail

within the warranty penod should be returned to the Company as mdicated m the warranty mstructions.

CO 90001293
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GENERAL DESCRIPTION

DRIVE SPECIFICATIONS

HOW THE SCR DRIVE WORKS SPARE AND RENEWAL PARTS

'

*APPENDlX

*

DESCRIPYlON

BASIC DRIVE MODIFICATIONS

The SCR adjustable speed drive is a packaged. all electric For detailed information on wiring and interconnections
drive operated frc.m a c power. The dnve consists of: of modifications refer back to Table 3, Page 13.

1. A wall mounted power unit which contains the power Jog j

conversion umt. necessary magnetic contractors, con-
trol power transformer and fuses. The power conver- If the jog function is ordered, the operator's station will
sion unit provides conversion of incoming a c power also contain a (RUN JOG) swach.
to d c power,as well as necessary regulator functions. .

" "

2. An adjustable speed d c drive motor.
Antiplugging protection and forward-reverse selector are/T 3. An operator's station which contains the speed setting pr vided. Direction may be selected before starting. Rapid ]\

'

potentiometer and the necessary operating push buttons. reversing may be accomplished by operating selector and j

The power unit consists of terminal-board assemblies, the holding start button depressed until motor has changed direc-

conversion unit, line contractor (s), fuses, control power tion of rotation complete.

transformer and associated waing. These components are
mounted in a convection cooled enclosure. Dynamic Braking

The power conversion unit is the control center of the lf dynamic braking is ordered, the braking resistor (com-
drive. It is mounted on two terminal board assemblies.one plete with leads and mounting bracket) will be shipped with
of which is hinged at the bottom to allow it to be swung the power unit. It is installed in minutes, at the time the
out approximately 90 degrees, providing easy access to the drive is placed in service. Complete instruction under Inter-
rear terminals. This unit contams two heat sinks on which connection wiring.
are mounted the SCRs and diode rectifiers. The heat sinks
support two printed circuit boards containing the firing and Tachometer Feedback Unit
regulating circuits which control the SCRs (which in turn I
control the speed of the d c motor). The unit is enclosed in if improved speed regulation is ordered, the tachometer |
a protective cover,which is open at the bottom and lauvered feedback unit will be shipped with the power unit. Con- !

al the top to allow proper ventilauon. The warranty is soid nection of only four leads is done at time of installation.
if the enclosure is removed or if the una tampered with in Complete instructions are inclnded under INSTALLATION.
any way (see WARR ANTY). Four potentiometers which
control the setting of zero speed,IR cornpensati<m, accelera- Line Transformer

,
- tion time and current Imut are mounted m the unit. The

control knobs for these potentiometers are located on the The SCR drive is designed for 230-volt a-c 50/60 cycle.
front of the unit so they can be adjusted while the unit is in singlephase operation. Other power supply voltages require.

the operating position. These potentiometers are labeled IR the use of a separate line transformer. If the transformer is5

COMP, TIME ACCEL,ZERO ADJ.and CUR LIMIT. ordered for 460 or 575-volt power supply,it willbe shipped

' The operator's station for a baue non reversing drive con- separatdy for nmunung and wiring by the purchaser. Trans-

p' tains (START-S' LOP) push buttons and a speed. control fonner rahnp c talog numbers and connection diagrams
(SPEED) potentiometer. are included in the AITliNDIX.

I
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SPECli:lCATIO NS |',Q
BASIC DRIVE MODIFICATIONS

j

. BASIC DRIVE ~ Specified performance does not apply to transient changes
in load or ambient conditions, nor when connected load

Power Supply
inertia is in excess of twice motor inertia (referred to the

Voltage 230v, I phase, 5 + 109 motor shaft). See the motor dimension sheet for inertias.

Acceleration ControlFrequency - 50/60 cycles t.1 cps

Linear TimedSpeed Range*

Total accelerating time (to full speed) is continuouslyTABLE VI
. adjustable from 2.510 seconds. This complete time range

Motor Percent Rated Speed is, of course, only available when ISO percent rated torque
is sufficient t accelerate the drive and load to rated speed

Enclosure 60 | 50 | 40 | '< in 2.5 seconds or less - modifications by adding specia;
Continuous Torque (%) capacitors.

DP 100 100 92 65 Decelerating time (when preset speed .is reduceri) is at a
TE 100 100 100 100 fixed rate'of 3 seconds. If normal coast time exceeds 3

seconds,the load characteristics determine deceleration time.

NOTE Current Limit
'

IFCONTINUOUS FULLTORQUE AT SLOW SPEED Adjustable from 60150 percent rated current. Timmg
IS REQUIRED ( AND NOT PROVIDED ACCORD- may be set at minimum (or disabled)and current limit used

ING TO ABOVE). SUPPLEMENTARY VENTILA- to controlaccelerating(and runnmg) torque - or the current-/- ,
TION OR A DERATED MOTOR MUST BE SUP. limit may be used with timed acceleration providing a maxi-(-/
PLIED. REFER TO Tile COMPANY FOR SPECIFIC mum current (torque) limit. (Normal dial setimg of 7 cor-

RECOMMENDATION. responds to approximately 150 percent current.150% for
no longer than I minute. !

|Speed vs Torque
Protection |

SCR dnves are suitable for constant torque loads as in- |
dicated under SPEED RANGE. Field weakening (constant Fused il5vac Control-Power Transformer j

horsepower range)is not available.
CLF Fuses -Provides protection for the power unit.

Speed Regulation
Static IOC An internal circuit providmg d c fault.

Deviation band of 29 of motor base speed due to 957 current piotection for the motor and power unit.
load change over the 30|1 controlled speed range. When

Current Limit Limits operatmg overloads to 150- |properly adjusted. speed regulation may be adjusted for es.
sentionally zero percent regulation at a set speed within the percent rated (or less as adjusted) for piotection of motor |

controlled speed range, and powei unit.150G for no longer than i mmute. |

Lindervt itage . A c operated d.c line contactor pro-
Steady state motor speed may also be affected by changes tects against automatic restarting followmg a c power inter-

in line soltage. frequency and ambient teruperature. These
variables (other than loadI are refened to as " service condi- f"PliO"-

tions"
Elficiency

Speed Change m

Vanable Range Percent of Rated lhe conversion efficiency (a-c to d.c ) of the SCR drive*

is approximately 95 percent at full load, lull speed and is
Voltage 100 high even at hght load. low speed. The over all drive efficiency

i Frequency 27 159 is the product of the conversion and motor efficiency. or-

( Ambient Temp 15C approximately 70 percent.

90001295-
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5h SPECIFICAYIONS (CONT'D)
.

1 *

Power Factor Dynamic Braking

'o' '

The SCR drive power factor is approximately 65 percent When dynamic braking is provided, the drive system shall
be capable o, braking a load (whose inertia equals that offat full load, full speed and is reduced with speed."

,

the' motor)at aninitial current of 150 percent of rated arma-
Service Factor - 1.0 ture current from full speed to standstill three times in rapid

* * sucession with the dynamic braking resistor initially at ambi-
Minimum Load ent temperature..

5 percent power unit current (see Table 1, page 9). Improved Speed Regulation (Tachometer Feedback)
..

Drives will generally operate satisftetorily without load When this modification is ordered providing a tachometer
coupled to the motor because motor losses approximate 5 feedback unit for the power unit, speed regulation may be

,

percent current. improved as follows: 1*

Service Conditions Speed regulation of I percent of motor base speed for j

a 95. percent load change over a 50!! speed range. Speed |
Ambient temperature - 10C to 40C (50 to 104F) change due to " service conditions" (see Page 32) is

improved to 3 percent.
|

Altitude - sea level to 3300 Ft.
,

Reversing (Selective Rotation)'

MODIFICATIONS. ,

Antiplugging protection and forward rescrse selector are
Jog provided. Direction may be selected before starting. Revers-

( ing is accomphshed by contractor switching m the armature'

,

Jog at set run speee; adjustable over full speed range. circuit.'

90001296
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SPARE AND RENEWAL PARTS
(~ - TABLE Vill

.

SPARE AND RENEWAL PARTS LIST

I 5 IIP SINGl.E.PilASE GP.100 SCR DRIVE

Oty. Drive llorsepower
Part Name

Used I l 1/2 | 2 | 3 | 5

Basic Non-reversing
Power Unit

* Power Conversion 1 331X210 331X210 331X210 331X210 331X210

Unit AAG01 AAG02 AAG02 AAG03 AAG04*

15 Amp 20 Amp 20 Amp 30 Amp 40 A mp

** Fuses CLF 250V 2 104X109 104X109 104X109 104X109 104X100

AB002 AB003 AB003 AB004 AB005

104X131 104X131 104X131 104X131 iO4X131
F Relay 1

AB014 AI1014 A B014 AB014 AB014

1 220 I m 220 10 W 20 I m 220 IMU20
XI Choke i

AA009 AAOC9 AA009 AA009 AA009

104X150 104XI50 104X150 104X150 104X150
ControI Power Trans. I

AAll5 AAll5 AAll5 AAll5 AAllS

I m l09 INM 09 I m l09 I m l09 I m l09
Fuse i

AD004 AD004 AD004 AD004 ADOO4

i 16 Im W, I m l36 104,M 36 I m i36(' DRS Resistor I 1

AD014 AD013 AD012 AD0ll AD010 ;

IPower Unit
Modifications

104X131 104X131 104X131 104X131 104X131
R Relay 1

AB011 AB014 AB014 AB014 AB014 |

Anti plugging i 104 X131 104X131 104X131 104X131 104X131

Relay AL1003 A11003 A11003 A11003 AB003

Dynamic Braking i 331X207 33fX207 33tX207 33|X207 331X207
Kit AAG01 AAG02 AAG03 AAG04 AAG05

Tachometer Feedback 1 331X200 331 X200 331X200 331X200 331X200
Unit AAG01 AAG01 A AG01 A AG01 AAG01 |

Operator's Station
(Complete) Remote Drive Mounted

Non reversing i 33 | X 20SA AG01 | C05 |

Non reversing jog i 331 X20S A AG02 G06
,

Reversing I 331X20sAAG03 G07

Reversing Jog 1 331 N20s A AGoa G0s

.

Order spare or renewal parts from your drive supplier or nearest General Electrie sales office gning complete power unit name-
plate data, parts quantity and catalog number f rem the above tabulation.

O SeeScadr>ve war,antx<or,eni>eins in-warr>etv raiinreer ewere mersme -t,-r
* * Fuses not included in warranty (See warranty statement).
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M
O TRANS!STO2iZED STATIC CONTROL

;

Fig. l.? is the symbol (nr a 7. input AND fonction. It i$ sir

~
INTRODUCflON lar en the Linput AND fontnon uupe er rettuares snore mrA

to pnnlute an outrav. If an input smnal is present atD arxl C and D and E and F and G the funconn wdl prraSECllON t.o

Statie Control is a system that cIc<triully tontrok math. )me'
1

and pnsesses with lopc cirmcms and amorics that base ""
an output.

1. ope ticinents perform the saine h nconn !n 7 Input AND Symbolinming partt .

static cnntrol ch.n rtlays do m a wmensional tontrol system.
j.

The advantages thai General Purpose Transistorized Static i'

Control has over wnvemional relays are-

(a) Circuit reliability-the ability to produce an output Output |

j

when and only when an output is called for. gnPu s -
I

(b) 1.ife indelsendent of the number of operanons per.
J

forened. !

(c) Operates in adverse environments. -

(d) lii>;h speed of operation.
(c) Simplified circuit desi n- 98,.f.3 j6

,

|1.1 EXPI.AN ATION OF CONTROL FUNCTIONAn AND function may ahn have an Inverted Output as sh.
A control sysicm consists ot thrce basic sections, Information,in figure 12a. An inverted Ourput produces an output

~

unw the standard output is not on. and visa. versa.Dtrision, and Attion.
'the INI'ORM ATION section of control is comprised of limic
switches. pmh butmns, pressure svntches, ten @crature senmrs
and orber sush pilot devices which receive and transrpit mfor. ,

mation to the DECISION section of the control. Std. Outpu.t
Input A- jWhen INFORM ATION has been received,it must be assimi. , -Inverted Output ;

laced and correlatcd in order to arrive at a DECISION. laPut B - I( ) Once a DECISION has been reached, the control must tal:e r- -
ACTION, m actrm of energizing a solenoid, contactor or

( starter, an indicanng light or other electrical apparatus where
.

ri, i.s. !
' ,

"

ACTION takes place. i

1.2 Tile " DECISION" MAKING AREA OF CONTROLAND functions come in the following forms:

Static control performs the decision. making function in a 2. input AND with std. and inverted outputs. I

static system as relays do in a conventional magnetic system. 3. input AND mith std. output.
Relays convert a single input to a coil into multiple outputs 6. input AND with std.and inverted outputs.

by rneans of a movable armature closing and openmg contacts. Static control logic elements convert a single input or combi.
7 input AND with std. output.

;

nation of inputs into a smgle output by controlling a transistor.1.22 SEALED AND Function
Static control requires a dnTerent approach to circut design The SEA!.ED AND fonction produces an output only i

which invokes designint, by logic functions. Five basic logic every input is energued. However, it ronduct to prodo
>

functions can be used to perform all decisions. They are- when one ;or two) parncular input signals s
AND, OR, NOT, MEMORY and DELAY. rnoved. Figure 1 A is the symbol for a single. seal SF,

output

AND. The unit v.ill produce an output when input sigt .

I'''' * **. A # " U. and C, and the output will continusO 1.21 AND Function
P. resent wnen d e signal at A is remmed. Removing th-The AND function produces an outpet only when every input signa s at B and C will remove the output. All mput,is energized. In Fig.1 1, if an input signal is present at input

A and input 8 and inpur C, an output will be produced. Theagain be present to produce an output.
I

absence or removal of .my mput signal will stop the output, \This function is referred to as a 3.inpur AND logic function.
Single-seal SE ALED AND Symbol

3 input AND Symbol ( j
?

-Std Output |input A -
InputD Inv n,d ou,

90001'70'.-
^

- Output
Input B ,

t in,ut C-
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.
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RETENTIVE MEMORY Symbal -
Figure 134 is the syndul 'for a .lo'nt lc. seal sliAl.10 AND.
licre, the unit will pro h se an omput when mput signals are
present at A and 14 and C, and the output will wntinue en be g,p,, g - Output A*

present when the sign.ds .o A and 16 are removeJ. Removing
the input synal c C wdl remmc the output * 8 Output B

AI 88 '**Double-scal SE ALED. AND Symbol

h I
input A Output Two types of memories are available whi<.h funcrinn differ

ently upm imerrupion of pmtr The RI:TENTIVE MI N
inputa URY lli ; l 6) rewmes the output condinnn present pryXInverted Output
Input C to power enterrupnun when pmer is restored. The Olu

RETLIRN MEMORY (Figure 17) returns to the od cone
tion IOutput A olf Output B on) upon restoration of pows.

after an isurage, regardless of output condaion prior to powe
n,, ,,3 mterruption.

,

.

OFF RETURN MEMORY Symbol
1.23 OR FUNCFION .

" Die OR function produces an output when one (or mnre) Input A Output A
inputs are energized. Fig.14 shnas the symbol for the OR.
If there is an input signal pre ent at A nr B nr C or any com* InputB Output 3s

bination of these, an output will be produced. Removal of all
input signals will remose the ocipur. n . s-1o

.

3 input OR Symbol These memory devices operate on a first input received, fir:
served basis. For exarnple, if an input signal is applied -
input A (Fig.17), arid m.sinumcd, the memory wdl cor.

Input A . "nue m Produce an output at output A even though anothe
Input B - Output input signal is applied to mput B.
Input C Referring to Fig.13, notice the SEALED AND fenction b-

.! haves in a manner similar to these MEMORifS-the SEALEC
AND mntinues to produce an output with the removal of a-, .

-

' n . s.,e
input signal. However, the two functions lose their outpur

'- o

D 3~ ditierently. The MEMORY loses its output by application i
,

9* *
;

9
6 6, g .Jg h an input signal (at input D) while the SEALED AND lost

its output by removal of an input signal (at input B or C).'

1.24 NOT Function ,.

-
1.26 DELAY Function |.The NOT is a function which produces an output only when Control circuitry often requires that an operation occur af t-

'

the inpm is not energized. In Fig.14 if an input signal exists a given time delay. The DELAY functic, produces an out;,at A there will not be an output signal. An output signal folluwing a defmite,' intentional time delay after its input
exists only when there is no input signal at A. energized. Thus the funcoon'is " time delay at energization

(TDEL Fig.18 shows the DELAY function.
. |NOT Symbol An input signal present and rema. .inmg at mput A wd. l pre .

duce an output signal at outpur A after a time delay. Remov-
of the input to the DELAY immediately removes any outr
existing at output A and resets the device. With an out;m.

input A Output existing at output A there will not be an output at output
and, conversely, with no output at output A. and output w -
exist at output B. Output B is often referred to as the NOT
portion of output A or the NOT output of the device.

,

n .15,

o

The Delay function comes in four ranges (each adjustable b-
screw potentiometer over its entire range): 0.00C--0.3 se:

1.25 MEMORY Function

The MEMORY function has a " turn on" input and a " turn off" DELAY Symbol
input, an<l ruaim the sonduinn uf the output corresp nding

O to the input last energiicd. In Figure i+, a momentary input
,

signal prexns at inpur A will prinlute eri output at oitt[mc A,
.y Output A

| y and it cre wdl not lie an ourput ai Outpoi 11. The mpur at A ..

can be removol and no change in the output vn btion wdl inputA ..Wt

~~ U"'PV' Iartur. Appkanon of an input signal at lopor 16 will result in
sn outpur at Output 16 (and no output at Output A). The
inptic signal at li can be removed wnh no t.hange occurrmg 90001;Mi,,t.:in the output condition.

.
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t.U Aucssort l' nits.

y, gg ,,. i., , ;, ,,,,. g,un en. ul svnd.W for de y m
thiuen in. Lim: t. m. i ono..I n i;ninw t r.msio. in mun o. '# U U N 1 I" ""Ph'" ' " " d' d I # P" * " "' " < h - ~
re.sh e intoim.un.n and ni mu un- i.4 on. I b, l..w p, .w . r n.l ""II# l '"* ' ' ' h ' " ' * " d " V ' "h ":C ' .o m i; o p n . I swha,i:e h u h mih.ol en u..m omnol .nc no, (" *" di' f 'V I " " ' '"''' " ' ^ ' Tn 'l " f o ru t A u di eu.nn n ,o n,r
posi cr inns nonm,.: of pdoe .h s n es an.1 are mo ion m duo dv Iwnu r m du I lo.nl Abu nu of an niput ugnal w di
eners:nc a pma s .h utc .hrn civ. An OH h.lN Al. INI'I'I "" I'"" ' * '" ^I I""'P d'" ''U"i die Pil.m I
mm'un ibe pdos dniie ino,nonc, mfonn.nion ugnal ro a Olll PitT AMPl.llli R n als..nadable en drne 2 iv lxg

mabiclops inrur, and .m AMPl.lril:R wnverts a logk signal "" "X 'F " *I I

to a uscable pme r ontput.

ORIGINAL. INPl *TS DC AMPLIFIER Output Symbol
Three types of ORIGINAL. INPUTS are avaibble which
change the pdor dcGe ugnah en logic level signals. The AC input A DC LoadORIGINAL INPUT. Fig. I.9. mnvens a 115V AC contact 7
closure to a useable lopc input signal. y

<
.

h .e

O AC Original input symbol

as . 3.its
Pilot input C O Logic

Fig.1 9

Figure 113 is the functional symbol for the RELAY G
PUT AMPLIFIER. Tius .unplitier contains a long.hfe D
relay and is used in apphcanons where an mdependent -

The -125V DC ORIGINAL. INPUT. Fig.1 10, converts a hd output is required to switch remote ll5V AC cir.
125V DC contact closure to a uscable logic input signal. A signal at Input A will auuate the relay as long as the :

es present.

DC Original input Symbol

Pilot input C
U O Logic RELAY AMPLIFIER Output Symbolj '

C U-c i

ris.1 1o inpu t 'A R C IL---

m
.

C |.The -2 iY DC ORIGINA!. Inpt:t (also Figure 1 10) converts N''''8
a 24V DC contact deure to a uscable lopc input signal. C 'k

'l I
Other ORIGINAL. INPUTS are also available to convert from
signals such as the output of a photocell or proximity > witch
or a changing resistance to a uscable lcric mput si nal. See6Section 2 for decads.

1.3 Application of Logic functions to Control Circuits
OUTPUT AMPLIFIERS 1. Method

Three types of OUTPUT AMPLIFIERS are availabic which The design of circuits using logic functions is c'onsidem
comert inw.p.nver logic sicnah to sneable power outputs in **5)*f dun the deugn of a relay cuant. "to design stan-

. <

order to drne relays. solcoulds, starters, or other power devices. '""5' 5""I'T C"" h
process funcnons !C" .! e serbal descnpnon of machmeO

AMPLIFIER. Thn amphiier aus essentially as an AC pmer

Enchsh lopc symbols.Figure I il is the fontoonal symbid for the AC OUTPUT mm
'

hery connot n cluhernent s!nm|J be c: pressed in some J
switch to comrni i15V power devices. A signal present at 5' " I" " """ "" I""' * d " T "" ' E" F * ' N "' " ^ "'

.

Input A (from other static circuitry) will turn on power to P* "Y 9 "d"' """"I I""" '. '"^ d ' F"" ' #9"" # k * '" '
the load. Absence of an input signal will switch od power to lay cnunt clauen my) the (a." . requnanenn shouM

"

unt
the load' dniJed into infornunon and Acnon, w nh the rem.under le

the requirements of the static circuits. The ennre maeln:
AC OUTPUT AMPLIFIER Symbol ""''I"" "' I'o lie thon3ug

mnrrol operan. cess sluiuon be (hvided mto sunple sequentes Exh
u nuood and c'

\ quente can be drawn s. sing lopc symbols dinuit from t-4

AC | Load L----o English descripnon. Then the mJiudual sequentes are mnInput A
grated and interconneued where nnessary to form the tw/g,

115VAC '""""I cucua. The unun tan then be reucucJ nu otu n"
# '

< >.

wmpinent econeanics and any mothtts emang beruccn e.o o dnidual sequentes. This fonuion d duer.un n. then, the im ,
drawing and on alm be mnseniently usnt to dc w rd c tbc i.-.

Fis.1 11 trol operanon smic ANDS. ors. M)Ts. DilAYs. and Mlatn n . - -

ORiliS are shown and the "Enghsh" s)mbol spells outO f}
' .

ile
whole story.L 90001303
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[ 5tselc FuncHenal Diagram
* '~

;
. * Al

5.1!xample
f A ' 5-@

Consider the fo!Lming hypothetical applicatinn which can be .--a. $a--- O _
'

"
. . N

. one .wipiente of ogration of a total enntrol requircruent. t r .. s "

.g 4j ._ _-r _ .

.,

(4 prenure switch an.i limit switch #1 most be closed to
utonutically energite solenoid vahe el or a push button, o_

Puti. can directly crerate SOI. = 1. If SOL yI was once ener. '( s'

Dgired and is then not coerpucil. (de.cnergized), SOL #2 will
. - 7 f"E' [operate for 10 setonds and 80!. .*I cannot be re.cnergized

automatically for that 10 second perio'. _]
'

b
n,...,

1.4 ADVANTAGES OF STATIC CONTROI. OVER |*
RELAY SYSTEMS 3.

* Relay Elementary Diagram in the decision making area of a controt system General Etee. .

tric's Tran6storized Static Control oders these advantages over
et i other control rnethods:

,

,

j- *
A. More Reliable

h' Static control provides maximum circuit reliability becauw .

e .. s . tsi to

"--i l %*-tH it has no moving parts to wear and uses conservatively '

'""''

5'' rated and proven components. Since static control has no
'8

- moving contacts, foreign marerial cannot form or collectu t:8 -

-l' on contact tips to hold circuits open. An oily, dusty, dirty
"

} ,

c,,
I or oil.er adverse environment does not e6ect static control.

, ,

D., longer. Lasting
"

,
,

The life of logic elements is independent of the nurnber*

-
cui cas ,

f, i; @ of operations performed.,

'
C. Fast Response

.
., cu si

t || $ sot Transistorized static control provides extrernely fast re.
sponse which easily meets industry requirements for to-

to to sot #3 morrow's most. advanced complex machines.

"-----i Mo.. Y
D. Simplified Circuit Designs

General Electric's system is the eas est to understand and8W8 apply; it's based on "English" logic functiora-AND, OR,
**

NOT, MEMORY, and DELAY. These logic functions
90 si f 3

''

maintain their identity on the drawing board and in the
'

9
] panel with no additional conversion necessary.

. ..

LOGIC FUNCTIONS AND RELAY EQUIVALENTS |

A- A B C
3 Input '

> OutputB Output
c AND ,

't

1 input A
*

ET bA Output UI utP,

JO ,9000 bo4.

1

A 3 Input 8.

g3 Output ,

,f
> OutputaV R '

c
-

. .. . ..
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i . . e,

; e
.

!* A B

''

Std. 2 Input 'g,

'
'

Output AND i cR1
""- g Not With Aciditional I

Output Not Output
CR1

h Not Out:.
.

A |

sl | |

A 3 input BB Output > Output'; - :sc AND NOT--

Q 'is

A 3 input A B C
B ~ U'p u t ' ) Output, 1

ii

A B C !W &:~
\ | V

-
4 sid. CR1

-

l
-

_

a "'P u t SEALED AND i' 'C e ~

) 5td. Outputo ,p,,

'f, h Not Outputi

A I

., O C O I I,
'

CR1
|

CR2 g
&----- '

,

I
'
'

A Outpu, OFF RETURN
, nin o q

-

CR2Output INd/4ORY . Cgi

i CR1 I I' -

) Std. OutputG
A C.R 1
V ) Not Output'

.

A

o|C 0- C .

| 1 U '

A ! '

| Lotched Relay
Output O

3
.

C) - X d'ut tat 40RY
"

O >'''- "*"'"
<

y , y Nut Out,ut'
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'

t A-

'
T Std. Output OA - 12 DELAY c o c 70 -

Not Output IAT ENERGIZAilCN) U
(TD

> sid. ouego(

ITD

> Not Output l(

A TD

& >2
A (INSTANTANEOUS) !

. - h k.A
-

..

Load W AMPLIFIERA f y
/

> Load
"-

O O

.

' " ' 'M D.C. ORIGINAL
Device output INPUT.

-
.

L
Auxiliory devices which con-
vert input signal from o con-
fact to o logic level signol.

Phot Logic A.C. ORIGINA'l
Device / Oviput INPUT -

LOGIC FUNCTIONS-SPECIAL FORMS |
- ~

.

I A STEP h!Ehf0RY may be turned on or oft by the application
- of a signal to its "Stcp" input. Which way the memory will go

~ STEP MEMORY is deiermined by the signals present at the "Sceer" inputs rne f-,.

step signal is applied. Step hiemories are uxd in (~ .moment a-

counting circuits and shift registers.
l i

The Bl 5TEP h!Eh!ORY is similar to the Step hiemory except
char it has two comp!cte "Stecting" networks in place of one.,.

BI-STEP MEMORY , ' ,[ " ''d I" *dd ' '" b ""'' ' " * * " * "d ''' '" * '' '" d' '* 8 "'
I~

-.-

I A Unit Rese supplies a delayed input signal (ON signal)
after .ippiiusiin of system pmver. l.ogic functions with "fhp.

UNIT RESET Dop" requae this auxihary connecnon.

. 90001.506 -
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. OPERATING MANUAL

,-

MODEL 8-66 LIQUID LEV,EL SWITCH ;

;

,

t

'
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2. Application
,

3. Description

4. Installation
'

5. Field Adjustmdnt

5.2 Adjustment With Sensor Head " Wet"
!

5.3 Adjustment With Sensor Head " Dry " |
,
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MODEL 8-66
,

1. SCOPE

1.1 This manual describes the method for making field adjust-
ments to the Model 8-66 Liquid Level Switch. It also
provides information relevant to proper operation of the ;

switch in the field.-

2. APPLICATION

2.1 The Model 8-66 Liquid Level Controller will c tec. the
presence, or absence of any liquid regardless or type,
viscosity, density, temperature, pressure or other
characteristics. It is also able to detect interfaces
between dissimilar liquids, and between liquids and
slurries.

,

1

2.1.1 The liquid level, or interface may be controlled I
'

within Ak inch of the trip point.

3. DESCRIPTION
,

3.1 Functional componcnts of the Model 8-66 consist of a sep-
arate low-powered heater probe and two resistive temper--
ature sensors wired into a Wheatstone bridge circuit.

3.1.1 In the operating position the two temperature
sensitive probes are mounted in a' level position
in order that the ligoid can come into contact
with both probes simultaneously. When the probes
are immersed the bridge will be in a reduced vol-
tage condition, (sensor " wet" signal), see Figure
1. Conversely, the absence of liquid on the
probes results in a temperature differential that
creates a substantial imbalance in the bridge cir-
cuit, (sensor " dry" condition), see Figure 1. This
imbalance increases the bridge signal to actuate-

an SPDT relay and turn on the relay indicator
light.

4. INSTALLATION

4.1 Install the controller with the sensor head up and level
as noted on the machined flat, see Figure 1. Connect the
leads to a 115 VAC power source; connect relay output 1

Rcontacts as required.

4.1.1 The customer supplied external circuit may be con-

( ) nected to either the normally open or normally. 1

closed position of the relay.
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4.1.1 Continued: )() The relay is energized in the " wet" and de-ener-
gized in the " dry" condition. '

4.1.2 Lug location no. 4 is normally open; lug location
no. 6 is normally closed when sensor is dry.

5. FIELD ADJUSTMEllT

5.1 The switch point has been set at the Factory. To check
its function, turn on the power and wait for approxi-

. mately five minutes for the sensor head to become active.
After it'becomes active, check to see if it verifies the
encountered condition. Reverse the condition if possible
and note if the sensor reacted accordingly.

5.1.1 If the switch did not verify the actual condition,
or if the liquid level cannot be changed, then the
switch must be manually adjusted in accordance
with the instructions which follow.
NOTE: During the period required for warm-up the

switch will indicate a " wet" condition even
when the sensor is dry.

5.2 Adjustment With Sensor Head " Wet"

5.2.1 Turn on power and allow sensor head to become
active, ref. para. 5.1. If relay light (LED) is
on, turn the potentiometer adjusting screw counter-
clockwise until the light just goes off. Then,
turn the screw one additional full turn counter-
clockwise. This will provide the fastest, safe
switching action from wet to dry.

5.3 Adjustment With Sensor Head " Dry"

5.3.1 Field adjustments performed in the dry condition'

should be conducted in the actual service condi-
tion or in one that' closely approximates it.,

5.3.2 With the sensor head " dry", turn on the power and
allow the sensor head to become active, ref. para.
5.1. The adjustment must be initiated with the
relay light (LED) off. If the light is on, turn-
the potentiometer adjusting screw counterclock-
wise until the light goes off. With the light off
turn the turn the adjusting screw slowly clockwise
until the light just goes on. Then turn the screw i

two complete revolutions in the clockwise direction. |
-

\. .

|*
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5.3.2 Continued:

NOTE: IN CASES WilERE Tile SERVICE PRODUCT IS '

ilIGi!LY VISCOUS SWITCII ADJUSTMENTS SIIOULD'

BE MADE IN Tl!E " WET" CONDITION ONLY.

6. SPECIAL INSTALLATION REQUIREMENTS

6.1 In certain applications special installation procedures
may be required. In such cases installation may be
_ varied to best suit the. operating conditions. Unless

-

such procedures.are necessary the installation details
described in tho' preceding paragraphs shall be followed.

T

7. INTERFACE APPLICATIONS

4.1 The signal output of the sensor head is dependent upon
the thermal conductivity of the liquid surrounding the
probes. Liquids that are good coolants, (good thermal
conductors), result in. low signal outputs. Conversely,

liquids that are poor coolants, (poor thermal conduc-
tors), result in high signal outputs.

4.1.1 Products such as water, aqueous solutions, gly- .

col, etc., are good thermal conductors. Organic ;

solvents and solutions, hydrocarbons, and most'

viscous products are poor thermal conductors.
'

4.2 Installation
,
,

4.2.1 Switch point adjustments for interface appli-
cations are conducted in the same manner as des-
cribed in paragraph 5. with the exception that
good thermal conductors are considered as being
in the " wet" conditions. Poor conductors are
considered as being in the dry condition.

!
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for A;: Types of Munds and Spies
Fedures No moving parts Identifies interfaces Maintenance free-

* Switch point is not affected by changes in pressure or temperature Reliable-

General Description adjustment is required regardless of
a change in the temperature or

The Model 8 66 Liquid Level pressure of product. Both product [.7,., # "TC. 'Controller will detect the presence or and air or gas blanket may be '//
absence of any liquid regardless of under heavy agitation. C"'"'
type. viscosity, density. temperat u re The heat source, which is maintained ' I

f'f
.pressure or other characten,stic. It at a minimum level for the operation 'Q

i h(J ;will also detect interf aces between of the controller, serves to self clean 3;c issimilar hquids, and between
the probes in a meltable product and b jhquids and slurries.
reduce build.up in a non. meltable hJThe liquid level or interface may be product. Thus, the operation of the .y , g f1

;

controlled to within % inch of the controller is not affected by the 6
trip point. A valve. pump control accumulation of product on the
circuit, alarm or other external control surface of the probe.

.,.,

'
.

system may be actuated from either
the normally open or normally closed All parts of the controller expo!,ed to

'*

ion of the controller relay. the product are of stainless steel,
Probes are also available with special

we ontroller is heat actuated and coatings for specific applications. All
has no moving parts. The trip point electronic circuitry is solid state and
is readily field adjustable. Af ter the contained on a plug.in module.
trip point has been set for a %QQj 4specific application. no further

_- _.
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Principle of Operation When the probes are in air or gas, a or have detected the presence or
maximum temperature dif ferential absence of a liquid. Thus, the level

The sensing element; of the Model exists between the active and of a liquid or interf ace may also be
8 66 Liquid Level Controller consist reference sensors, which results in a controlled within a specif ed range,
of two temperature sensitive probes great imbalance in the bridge circuit depending on the dynamics
connected in a Wheatstone bridge, and a correspondingly high bridge of the system.
plus a low powe*cd heating element voltage. When the probes are ggg
adjacent to the active sensor. submerged in a liquid, the Installation / vV

temperature dif ferential between the The controllers may be installed
sensors is considerably less. The through the side wall of a tank or
bridge is brought more nearly int i e, or assembled together on a
balance, and the bn,dge voltage self supporting rnounting and
'SIOWU'Ud-g g suspended through the top entry of
The temperature dif forential between a tank. The position of the controllersg ,N :'. p"N .g

, . the probes is a fuaction of Pu thermal should be selected to provide the type
% .''I\ "' '

conductivity of the product in which of response required; i.e., high
iJ- .\ the probes are submerged. and for low level alar m, level l

* ^ *[ U Consequently, the bridge voltage cont rol, ctc.
' ' *

f. varies in accordance with the thermal The controllers may be mstalled'

conductivity of the products at the through virtually any fitting orn 1

*[ J probes. Therefore, since the top rnounting device that permits the
point may be adjusted to actuate the probes to come into contact with the |

.

controHer relay at any given point product. A flat on the controller ),

within the wide range of the bridge housing in-hcates the position of the !
-

voltage, the controller will detect and probes and serves to f acihtate the,

,

; respond to interf aces between proper positioning of the controller.. pi
.

products of dif ferent types as well asi

to the presence or absence of a hquid. The controller, including all electronic
circuitry, is contained in an

The trip point may also be adjusted explosion proof housing. The solid

O q g- to delay operation of the relay for a state electronic circuitry, which ismo
; limited period of time af ter the probes mounted on a plug.in card, may also

Mo 3 2. .
have been exposed to an interIace. be located a few hundred feet,

f rom the controller.
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. < < Any number of hquid level probes may be mounted
4 [ . .. on a single supporting pipe and positioned

'?.' / in a tank through a top entry port to read any6,

cbmbination of desired levels. Electronic

[".. -MI control circuitry for all probes is locatedCIRCUlT COMPONENTS: 1 j
All solid state electronics. N.s outside the tank, and may be as far as 200

' RELAY: N . - . - * ' feet from the probes.
SPDT contacts rated at 2 AMP rn 115 .

VAC or 24 VDC rasistive. !
10 AMP on application. i

..>c
POWER INPUT: p [2 f

90130 VAC, 60 Hz, 6 watts max. '' *r s,
' w** ' #"*""'

(models available for 24 volts. AC or -

;

DC). [,c c y y. . . . . . . . . = ,

[f;.,
,,@, ]

@~

])' *-']
|OPERATING TEMPERATURES: ,

Electronic control: -50 to + 150:F. ~ ,a;

Sensor head: - 100 to + 300cF. [ ;; [
(Note: When used in temperatures aoove i' !

'*
''150 F, sensor head should be separated

from electronic control with avai.able ,I 7.
interconnecting cable.) :4 ;_. 5 , g ,,

,

OPERATING PRESSURE: [f Isoon e o e G 3 e ggs
To 3000 psi (higher on application). I a % _w

:f ~~ ~~
ELECTRICAL RATING: -

The control circuit is mounted in a junc. I
tion box rated for hazardous areas and ( '*
complies with: NEC Class I, Groups C (. 1.
and D; Class 11, Groups E, F and G: UL j,

'

_ , ,

standard: 866.
gg$)

" :' * - '-,

PIPE CONNECTIONS: | j

h ]1%. inch male NPT f1 % _ .g . _ _ <

MATERIAL: $ i- |
\_,,,_,,,,,, gAll wetted surf aces Type 304 or 316 ;J . . . . -

, , _ , . _

stainless steel. (Other materials or vari. ', "-~

ous coatings available on applicrtion.) |1 m! F
" * "

ELECTRICAL CONNECTIONS:
~

**" * ""
pr;,:, ;-

1% inch female port. i ' " * *

WEIGHT: I
7 pounds with cast steel housing. f, TQ_

5 pounds with cast aluminum housing. j j-/ ,a y _ _

,b.dw o ..a

900013164UFACTURED BY REPRESENTED BY
(

P

bd rnuto courowtwrs,inc.
P. O. Box 1105 Canoga Park, Calif. 01304

Tslephone: (213) 883 0806 (213) 3417722
j
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,

American No.tional Standard ANSI
MH2.51974

Snec,dicat,iona t or nea a
, ,,

-
uH2.51968(.q SS-Gs.Ilon Fuli-Removable-Head.;

Universa! Drum (DOT 17H).

,

1. General ket of material resistant to'the product to be packed,-

and be secured to the rolled false wire by a closing
. The drum covered by this sta,1hrd: . ting or othei device. nree rolling hoops, expanded or

(1) ! dust comply with Dcpartwent of Transporta- rolled in the drum body, shall be Icealed as shown in
tion Specification 17H.. the figure. There shall be no other corrugations in the

(2) Alsa complies with Rule 40 of Uniform Freight sides.
Classification and item 260 of Nationall.lotor Freight

,

Classification.,
,

|

DOT Specification 1711is published in the Code of 4. Embossing
FederalRegulations, Title 49, Part 178; Rule 40 by the
Uniform Classification Committee,agen y of the rail- Manufacturers' embossing marks on the bottom head
roads;Iten 260 by the Nationc! ClassiF. cation Board of shall be in accordance with the applicable Items, Rules,
the motor carrier industry. nose supplements, amend- and Re;;ulations.
ments, or reiasues to these specifications as in effect
apply. .

5. Shipping Deta

2. Matetial Capacity.-

Minimum volumetric.

18. gage body and bottom head content: 57.20 gallons (216 litres)
16 gsge top head Maximum vclumetric

~

l2. gage closin; rir:g content: 57.75 plions (219 litres)
Steel, to Manuf:cturers' Standard Gages as foDows: Tate weight: 55.5 pounds (25.2 kilo;tems)8

Gage Non:inal Thicknns 1.finimum nickness Container weight may very in p:oportion to the

No. (inch) (inch) SU waWe thickness limits prescribed for Manufacturers'
Standard Gages.-- -

12 0.1046 0.0946 Ocean shipping cube
16 0.0598 0.0533 Tweed's Accurate: 11.667 e abic feet
18 0.0478 0.0428

(033 cubic metre),

Sheet steel thickness is measured at any point no less
than 3/8 inch from the ed;e.

6. Tolerances (in inclics)

3. Construction Diameter over ro!!!ng hoops: 23 27/32 1 1/16
Diameter ever false wire: 23 1/2 1 1/16

%e botto:n head shall be doub!e seamed to the body,. Overall height: 34-13/16 1/S
using o. non'urde ning scaming compound. nc side lleight, cover off: 34-3/8 i 1/8
seam shall be welded. %e tep of the sh:U, or body, Convexity of each head: 9/16 A 3/16
shall be of metal rolled to for:n 1/2 inch fal e wire. All other height dimensions: i 1/8

*%e top held shall b: fuliy umovable. convex,7/8 All other dimensions: i 1/16

[O in:h deep, with one or more ccrruptiens near the
periphery.%c trip head s!n!! 6t UVcr th: relied false ' Calcul.acd on the tmir of stal lic;q. r.ornin:.1 thkkn:ss plusD( wire at the open end of the d'um, be 50: led with a ps- a 12pt,e DOT 1711 t, cited ring. (
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NOTI:S:
O) All di nensions sre in inches.
(2) T1.cs: dimensions are arph:able to both the top scJ tottom treads. Mi dmur.1 cc .vexity of each head is 3/S inch.
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