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SecTION 644-200-033

Generall y, wa te r in t he cable core will ca use the ins u­
lat ion resis tan ce to be less tha n 1 meg oh m if th ere
are ins ulation defects in t he conductor. Water mav be
detected using a 176A te st set. or a tim e dom ai n re­
flectumeter (TDR) ca hle fault locator.

1.07 Wut huried PIC cables th at a re gi ving un sa tis -
facto ry service may be reclaimed by th e in­

place filli ng method ra the r tha n repl aced. Mea sure­
ments of insu lation resist an ce (I R) an d foreign volt­
al{es on conductors a re necessary to determine if
ca hle recla mation is need ed.

Caution: C rl.'clll nrlltion com pound s o ft ­
ens polyethyle ne insula tion. In splicing of
a recl aim ed cable. o void s tre tching tile
in sulsition.

1.08 Reclamation of wet cab les usin?( the in-place
fill io l-( meth od crea tes a permanent change in

t he t r .msm iss inn proper ties of t he ca ble. A ca ble full
of wa u-r wi!! have a n excess capaci ta nce of 140 per­
cent ovor the desiun val ue. [" illing uf t he core with t he
reclumatio n com pound will increase cap aci tance to
only about 30 to 50 percent ove r the ma nu factu red
value dep end ing on the effect iveness of t he fill. This
will result in a 1)) to 20 p"rcent increa se in attenua­
t ion a nd a cha nge ill th e cha racte r is t ic impeda nce
compare d to tha t of dry c:' blc. Th is ha s little effect
011 voiceba nd t ransm ission . If a rela t ively s ma ll per­
ccnta ae of the cable loop is fi lled. it will ha ve lit tl e
eff'cct on most carr ier sy st ems . T he effect on ot he r
' [""lP.' sophist icated systems ba s no t heen eva lua ted.

1.09 The recla ma t ion meth od for bur ied PIC in su­
lation ca ble cons is ts of t hre e st ep s:

(I l Select ion of a cable for reclamation

(2 ) Ca ble preparation

(:ell f illi ng operat ion .

2. SELECTION OF CAe lE FOR RECLAMATION

2,01 There a re two requi reme nts th a t must be me t
before using I he recla mation met hod for hur­

iet! PIC cables.

( I) Wa ter in th e core of th e ca ble must be th e
cause of th e prob lem as determined hy elect r i­

ca l measure men ts (paragraph :l.U:l).

(2) Fill ing mu st he economicall y jus ti fied beca use
it will:

Pa ge 2

• Elimina te th e need for cable repl acement , or

• Eliminate excessi ve upkeep costs, and/or it is
nece ssary to aver t cus tomer react ion to re­
pla cem ent.

2,02 Generally, it is more economica l to reclaim
wet ca bles ra t he r than replace t he m pr ovid ed

th a t:

(I ) The ca ble rou te does no t need immediate rein­
for ceme nt.

(2) There are not an excessive nu mber of buried
sp lices with B wire connec tors t ha t a re not

en ca ps ula te d a nd mu st be resp liced.

( :~ ) Rep lacem ent would he un economi ca l because
of obst acles to plowi ng or tr en ching.

N ote: All bu rie d splices in the section to be
recla imed s hould be dug up, whether enca psu­
la ted 01' not. If th e splice is encapsu lated , it
muet be loca ted since the encapsula tio n will
pr event th e n ow of reclamation compound. If
the splice is not encapsulated or only the con ­
nec to rs are encapsulated, it should be located
since there is a risk of fau lts in th ese spl ices
which may not be cured hy reclamation . Som e
unknown sp lices may exist that will not be lo­
cated hy t he test procedures of pa ragraph 2,03,
Thi s is an acceptable ri sk in view of th e overa ll
ad van tages of buried cab le reclamation,

2 .03 Veri fy that water in t he ca ble core is t he ca use
of defecti ve pairs by making electrical mea ­

sure ments per Section 64·1-104-101 after:

(1) Isola t ing cable between te r mina ls or pedes­
ta ls.

(2) Clea r ing an y known buried splices by
res plicing the conduc to rs if necessary because

wet B wire connectors ca nno t be recla irned.

N ote: Splices with encapsula ted R wir e con ­
nector s must be located before elec t rical test­
ing because.they rest r ict t he flow of compound
in the ca ble;' however, th ey need not be cleared ,

3. CABLE PREPARATION

3.01 Proper preparat ion of th e ca ble is essent ia l for
succes sful f illin g. T he in tegrity of th e



sheath must be checked with a 173A test set
or air pressure measurements (paragraph
3.10). All large sheath breaks must be located and
repai red. Cables having small sheath breaks, such as
lightning pinholes, can be filled although the filling
time will be lengthened somewhat.

3.02 Refer to Table A for alpeth (single) sheath
cable and for PAP or PASP (double) sheath

cable to determin e the approximat e pumping times
for the size and gauge of the cable to be filled. Divide
the cable into fill sections, choosing spacing that will
not in general exceed 2.0 hours fill time. Because of
variations in cable const ruction, actual fill times may
vary considerab ly from those shown in Table A.

3.03 The most efficient fill ing method is to inject
t he compound at the cente r of a cable section

and simulta neously fill two sections from one injec­
tion point as shown in Fig. 1 and 2. If this is not prac­
ticable , a single fill section may be filled as shown in
Fig. 3.

3.04 Establish the injection points for the com­
pounds by referring to Table A.

3.05 An example of selecting the injection points
for a 700-foot lengt h of 200-pair , 19-9auge,

alpeth sheat h cable is shown in Fig. 4. The cable is
divided into two equal sections of 350 feet . Injection
points are placed in the cente r of each section to feed
175 feet in each direction. Note that 175 feet does not
exceed the maximum fill length shown in Table A for
this size and gauge of cable with the ground tempera­
ture at cable depth of 55°F. Assuming no leaks in the
sheat h, the time to fill each 350-foot section will be
appr oximately 1-112 hours (Table A).

Note: Filling time is dependent upon ground
temperature which may be obtained with any
outdoor . type thermometer inserted into the
earth at cable depth .

3.06 An example of selecting an injectio n point for
a 125-foot length of 25-pair, 22-gauge alpeth

sheat h cable is shown in Fig. 5. In this case, com­
pound is fed in one direction only with a fill time of
approximately 1-112 hours , assum ing no leaks and a
ground temperature at cable depth of 45°F.

3.07 Pressure plugs andlor drain vents should be
installed:

• At buried splices which require pressur e iso­
lation plugs to avoid damage to th e splice.

ISS 2, SECTION 644-200-033

• In cable sections which are too long to be
pumped in one operation. Divide these sec­
tions into reasonable reclamation lengths by
pressure plugs.

• In areas where all reclamation compound
must be collected and none can be allowed to
run from the cable end or open vent.

• In cable sections which must be pumped from
some point other than the appro ximate cen­
ter . If the cable section must be pumped from
one end, then at least one pressure plug must
be used.

• At the ends of the cable sections which are on
sloped terrain so that the cable can be sealed
after pumping. This keeps the compound
from dra ining away at the high end of the
cable before it has time to gel.

3.08 Pressure plugs can be made with the direct
sheat h injection meth od using J plug com­

pound. Plugs adjacent to C reclamation com­
pound injection points must be of the sheath
injection type because of the high pressure
(40 to 90 psi) used in the filling operation. Fol­
low the manufact urer 's inst ructions for the direct
sheath injectio n plugs. In addition, place a seal­
ing clamp around the cable and plug on the
side toward the reclamation compound injec­
tion point.

3.09 Install an F pressure flange (see Section 637-
235-201) at each end of the section to be filled.

Also place an F pressur e flange at the injection point
if feed is to be in two directions as in paragraph 3.05.
Connect a piece of 3/S-inch C plasti c tubin g to each
bleed-point flange with a 3/S-inch B plastic tubing
fit ting . The tubing should be of sufficient length to
extend from the cable to appr oximately 2 feet above
ground level. At the injection point flange , inst all
112-inch od tra nslucent polyethylene tubing ra ted at
90 psi (250 psi bursting st rengt h). Translucent plastic
tub ing enables observation of the compounds enter­
ing th e inject ion point. Flash test all fittings and
flanges at a pressure of 15 psi.

Note 1: The F pressure flange cannot be
used on cables with an outsid e diameter of 3/4
inch or less. For cables 314 inch or less, use a
model 4475 flange manufactured by Minnesota
Mining and Manufacturing Company, or equiv­
alent.
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TABLE A

APPROXIMATE PUMPING TIMES FO R 19 AWG PIC CABLE
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TABlE A (Contd)

APPROXIMATE PUMPING TIMES FOR 22 AWG PIC CABLE

PUMPING DISTANO. FEET

50 75 100 125 150 175 200 22 5 25 0 27 5 300

PAIR SIZE GROUND TEMPERATURE, 75 DEGREES FAHRENHEIT

HRS:MIN HRS:MIN HRS:MIN HRS:MIN • HRS:MIN HRS:MIN HRS:MIN HRS:MIN HRS:M IN HRS:MIN HRS:MIN

25 0:05 0:10 0:25 0:30 0:50 1:05 1:25 1:50 2:10 2:35 3:05
50 0:05 0:10 0:25 0:35 0:55 1:10 1:35 2:0 2:30 3:0 3:35

75,100 0:05 0:20 0:30 0:50 1:10 1:35 2:05 2:40 3:20 4:0 4:40
150,200 0:10 0:25 0:35 1:0 1:25 1:55 2:30 3:10 3:55 4:50 5:40
300,400 0:10 0:25 0:40 1:05 1:35 2:05 2:50 3:35 4:25 5:20 6:20

600 0:10 0:30 0:50 1:20 1:50 2:30 3:10 4:05 5:0 6:05 7:10

GROUND TEMPERATURE, 65 DEGREES FAHRENHEIT

25 0:05 0:10 0:25 0:35 0:55 1:10 1:35 2:05 2:30 3:05 3:40
50 0:05 0:20 0:25 0:40 1:0 1:2.') 1:50 2:20 2:50 3:25 4:0

75,100 0:05 0:20 0:35 0:55 1:20 1:50 2:25 3:0 3:40 4:50 5:20
150,200 0:10 0:20 0:40 1:05 1:35 2:10 2:55 3:35 4:30 5:25 6:30
300,400 0:10 0:25 0:50 1:10 1:50 2:25 3:10 4:0 5:0 6:0 7:05

600 0:10 0:30 0:55 1:25 2:0 2:40 3:35 4:30 5:35 6:50 8:05

GROUND TEMPERATURE, 55 DEGREES FAHRENHEIT

25,50 0:05 0:20 0:30 0:50 1:10 1:35 2:05 2:40 3:20 4:0 4:40
75,100 0:10 0:25 0:40 1:05 1:35 2:10 2:55 3:35 4:30 5:25 6:30

150,200 0:10 0:30 0:55 1:20 1:55 2:35 3:25 4:25 5:25 6:30 7:50
300,400 0:10 0:30 0:55 1:30 2:05 2:55 3:50 4:50 5:55 7:10 8:30

600 0:20 0:35 1:05 1:40 2:25 3:20 4:20 5:30 6:40 8:05 9:40

GROUND TEMPERATURE, 45 DEGREES FAHRENHEIT

25,50 0:10 0:25 0:40 1:05 1:35 2:10 2:55 3:40 4:35 5:30 6:30
75,100 0:10 0:30 0:55 1:25 2:05 2:50 3:40 4:40 5:50 7:0 8:20

150,200 0:20 0:35 1:05 1:40 2:30 3:25 4:25 5:35 6:55 8:25
300,400 0:20 0:40 1:10 1:55 2:50 3:50 5:0 6:20 7:40 9:25

600 0:20 0:50 1:25 2:10 3:05 4:20 5:35 7:05 8:40
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APPROXIMATE PUMPING TIMES FOR 24 AWG PIC CABLE

TABlE A IConld) III
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TABLE A (Contd)

APPROXIMATE PUMPING TIMES FOR 26 AWG PIC CABLE

PUMPING DISTANCE, FEET

50 75 100 125 150 175 200 225 250 275 300

PAIR SIZE GROUND TEMPERATURE, 75 DEGREES FAHRENHEIT

HRS,M1N HRS,MIN HRS,MIN HRS,MIN HRS,MI N HRS,MIN HRS,MI N HRS,M IN HRS,MIN HRS,MIN HRS,MIN

25,50,75,100 0:20 0:40 1:10 1:55 2:40 3:40 4:55 6:10 7:35
150,200,300 0:30 1:0 1:50 2:55 4:05 5:35 7:20 9:20

400 0:30 1:10 2:10 3:25 4:55 6:40 8:50
600,900 0:35 1:25 2:30 3:50 5:30 7:30 9:55

GROUND TEMPERATURE, 6S DEGREES FAHRENHEIT

25,50,75,100 0:25 0:50 1:25 2:10 3:10 4:25 5:40 7:10 8:55
150,200,300 0:30 1:10 2:0 3:10 4:40 6:20 8:20

400 0:35 1:25 2:30 3:55 5:35 7:40
600,900 0:40 1:35 2:50 4:25 6:20 8:30

GROUND TEMPERATURE, 55 DEGREES FAHRENHEIT

25,50,75,100 0:30 1:0 1:50 2:55 4:50 5:35 7:25 9:20
150,200,300 0:35 1:25 2:30 3:55 5:35 7:40

400 0:50 1:40 3:0 4:40 6:50 9:10
600,900 0:50 1:55 3:20 5:10 7:30

GROUND TEMPERATURE, 45 DEGREES FAHRENHEIT

25,50,75,100 0:35 1:25 2:30 4:0 5:40 7:50
150,200,300 0:50 1:50 3:20 5:0 7:20 9:55

400 1:0 2:10 3:55 6:05 8:40
600,900 1:05 2:25 4:20 6:50 9:40
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CABLE SECTION TO BE r iu.ro ---------------,
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Fig. 3-Example of Single Fill Section
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Fig. 4-Example of Injection Point Select ion- Two-Direction Fill Method

no
~"'''l,...t J EDESTAl

v

I·

Fig. S-Example of Injection Point Selection-One-Direction Fill Method

Note 2: The excavations made for installing
the pressure plugs and flanges may now be
backfilled if it would be undesirabl e to leave the
excavations open because of hazardous loca­
tions . Install F pressure testing valves on the
tubing for use during subsequent pressure mea­
surements and filling operations.

Pressu re Measu rem enh for Checking Shea th Integrity

3. 10 Check each section to be filled for sheath in­
tegrity as follows:

(1) Feed nitrogen at 10 psi into one of the flanges
(or tubing ) at the end of the section after read­

ing and recording the volume of nitrogen in the
cylinder.

(2) Check the flange (or tubing) at the opposite
end for flow of water and air mixture. No flow

indicate s a blockage or zero leak.

(3) When most of the water has been blown from
the cable, install F pressure testing valves,

wait 5 minutes , and record the cable pressure mea­
sured with a C pressure gauge.

(4) If the pressure is 4 psi or more, repeat Steps
(1) through (3) with the nitrogen cylinder lo­

cated at the opposite end of the section.

(5) Determine the lower of the two outle t pres­
sures measured in Steps (3) and (4). Use thi s

pressure for interpreting the results (paragraph
3.11).
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In te rpreting Results of Pressur e Measureme nts

3. 11 The resu lts of the press ure measurements ob­
tained in paragraph 3.10 are interp reted as

follows:

No Pressure: Cable has at least one large sheath
break or a rest riction such as an encapsulate d splice.
Check th e volume of nitrogen fed into the cab le. If it
is near zero, the cable has a restrict ion.

Low Press ure (0 to .1.9 psi}: Cable has one or
more la rge sheath breaks which must he located and
repaired before filling.

Pres sures 4 to 9 ps i: Cable has small leak or leak s.
Rmployee has th e opt ion of locatin g leaks and repair ­
ing th em or fillin g cab le without ha ving sheath re­
paired. It will ta ke longer to fill the ind ividual
sections of cable if the leak is not re paired. Table B
gives the max imum addit iona l t ime needed to fill a ny
sect ion of the cable. If leaks are indica ted, the em­
ployee can elect to usc shorte r spac ing for th e {ill
lengt hs to keep the tot al t ime constant. Do Dot ex­
tend th e fill tim e to gr eater tha D ·1 ho urs as
dete rmined by Tab le A.

3.12 Fo r exa m p le: Lowest pressu re measure-
ment obtained in paragraph :1.1 0 is 5.5 psi.

Referring to Tahle C, t he fillin g time will he a maxi­
mum of 1.6 times the nor mal fi lling t ime (Table A)
if th e lea ks are not repaired.

Leak Loca ting

3. 13 Sheath lea ks are best located with 173A
sheath fau lt locator . La rge leaks can best he

found using the heliu m lea k locati ng method de­
scribe d in Sect ion 637-41fi-501.

3.14 Because t.he highest int ernal cab le pressures
will be nearest the compound injection points,

it is recommended th at leak locat ing begin at the in­
jec tion points a nd proceed toward the bleed points.

3. 15 Sheat h repairs ca n he made using wrapped-
joint lead sleeves (Sect ion 6a3-300-201) or ta pe

wrappi ng (Section 628-80n-300l, depending on ty pe uf
sheath damage. Small sheath punctures may be re­
paired wit h an F pres sure fla nge equipp ed wit h a
sheat h repai r cap (Sect ion "37-235-201).
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TABLE B

FIUING TIME FOR CABLES HAVING SMALL LEAKS

P~ESSU~E

(pli) TIME ~EQUI~ED

4 to 5 1.8 X (Normal Time)
5 to 6 1.6 X (Norma l Time)
6 to 7 1.4 X (Normal Time)
7 to 8 1.3 X (Normal Time)
8 to 9 1.2 X (Norma l Time)

9+ 1.1x (Normal Time)

TABLE C

APPROXIMATE NUMBER OF GAUONS (NOTE)
OF C REClAMATION COMPOUND TO FLUSH

AND FlU 100 FEET OF CABLE

~~GAUGE
!'tUMBE~ --
PAI~S 19 22 24 26

25 2 1 1 1

50 4 2 2 1

75 5 3 2 2

100 7 4 3 2

150 10 5 4 2

200 la 7 5 2

300 20 10 7 4

400 _. la 8 4

6QO - 16 12 8

900 - - 15 12

N ot e: Assum ing no leaks in cable shea th.



-4. TOOLS AND MATERIALS

Tools

4.01 The following tools are necessary for the rec­
lamation procedures:

TOOl.

Pipe Pliers

ISS 2, SECTION 644-200-033

U5£

For holding pipe
nipple when making
connections

4.02 The following materials are necessa ry for the
reclamation procedures:

Gloves (rubber or For hand protection
plastic disposable ) when handling C re­

clamation compound

F Pressure Testing For making pressure
Value (AT-6914) measurements

TOOl.

Thermometer

Goggles

C Gas Regulator
(AT-7553)

U5£

For measuring ground
temperature at cable
dept h to determine fill
lengt h, injection
pressur e, and fill t ime

For eye protectio n
when handling C re­
clamation compound

For regulating injec­
tion pressures for C
tanks

Materials

MATERIAL

REN Air/Fluid
Fit tings

F Pressure Flange
(AT-8669)

U5£

For mounting on cable to
provide injection and
bleed points, and making
pressure measurements

For mounting on cable
to provide injection
and bleed points , and
making pressu re
measurements

C Pressure Gauge For making pressure
(AT-7717) measurements to check

sheath integrity

C Tank (AT-8647) For injecting C re-
or REN-G-81O c1amatio n compound
Restoration Pump into cable

B Spout (AT-8673) For pouring C re­
clamation compound
into C tank or pump
drum

B or C Press ure For controlli ng gas
Testi ng Regulator press ure when leak
(AT-8221) ' locating and flash

testing

Nitroge n

Translucent Poly­
ethylene Tubing
1/2 inch od, 90 psi
(250 psi bursting
strength) (Obta in
locally)

C Plastic Tubing
(AT-8063)

Bell, battery
operated (obta in
locally)

For making pressure
measureme nts and for
press uring C ta nk

For C reclamation
compound injection
from C tank , and
optionally for bleed
point installation

For bleed point
installation

For audible low-level
ala rm on C ta nk

Screwdriver

Wrenches

D Cable Dri ll

For installing air /
fluid fittings

For making hose con­
nections

For cutt ing 3/ 8 inch
hole in cable to
install air /fluid
fittings

C Reclamation
Compound (two
parts, Part I and
Part 1I)(AT-8645)

Air Rate Indica­
tor (Opt ional)

For injection into
cables to remove
wate r. Gels in cable to
prevent wate r reentry.

May be installed on C
ta nk to indicate flow
or compound into
cable
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Kerose ne, or ot her For clea ning C tank,
approved solvent hoses, and fittings after
(see note) use

SECTION 644-200-033

MATERIAL

1/8 inch Pipe Fit­
tings
Pipe Nipples
Elbows
Unions
ReducingCouplings
(Obtain locally)

Pipe Thread
Compound

Glass jars, with
lids 1/2-pint
capacity (obtain
locally)

J Plug Compound
(AT-8649)

Waterless Hand­
clea ner

USE

For connecting
injection hoses to
pressure flanges and to
install air rate
indicator on C ta nk

For sea ling pipe
threads to prevent
leakage

For collecting
compound samples at
bleed points

For constructing
pr essure plugs by
direct sheath injection
meth od

For cleaning hands
aft er ha ndling C
reclamation compound

G 810 REN Cabl e Reclam ation Pump- Descrip' ion

4.03 The G 810 REN pump kit (Fig. 6) consis t s of
a reciprocating pump, drum, lid, nylon flu id

out put hose (with adapt ors), and a nylon
recirculation hose.

4.04 The pump is powered usi ng dry air or nit rogen
with a normal oper ating range of 30 to 90 psi .

The pressure is carried only in the pump and not in
the d rum .

4.05 Th ree valves are pro vided on the pump, one to
control the input pr essure, one to control th e

recirculation of the reclamat ion compound, and th e
th ird contro ls the material flow into th e cable (see
Fig . 6).

4.06 An optional 15 gallon drum conversion kit is
available to dispense larger qu antiti es of rec­

lam ation compo und .

G 810 REN Cable Re<lamat ion Pump-Mainte na nce

4.07 When using dry nitrogen, periodicall y place 15
drops of light oil into th e air inp ut port where

the quick-connect fitting is a ttac hed. Thi s pro vides
lubrica tion for the driving piston, seals , and "0"
rings.

Note: Any approved solvent must have
a flash point of over 140° F and be classi­
fied OSHA, Class 8.

Page 12

4.08 When pumping cable reclamation compound,
no luhrication is required in th e ball (grease)

fitting.
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Fig. 6-G 810 REN Cable Reclamation Pump
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4.09 Should t he lea th er packi ngs on t he pump be­
come worn, order th e G 810·8 pum p rep lace­

me nt pac king kit, and install t he pack ings in t he
fol!owing man ner : (See ~'ig. 7.)

i I ) Remo~'e cotter pin and un scre w connect ing rod
from connec t ing t ube.

(2) HI'mo ve a ir cylinder fro m base , loosen pack ing
nut , a nd ca refu lly pull connecti ng tube from

top of ba se.

(:l) Remove packing nut a nd push bearing gland
an d pac kings from bot to m of base. Clea n a nd

inspect a ll pa rts for dam age or wea r . Rep lace as
necessa ry .

(4) Soak new leathe r packi ngs in ligh t oi l nn ti l
f1 ;)" ible. Pus h gla nd a nd pa ck inzs one by one

into base and ha nd tighte n packing retainer.

IS) In st all packi ng nut loose ly, lub r ica te connect ­
ing tube, an d ca re fully slide it th roug h pac k­

ings a nd base.

(6) Ura w up par-ki ng nut snuzly: do not
overtighten .

17.1 Reas semble rema in ing pa r ts in reverse orde r
from disassemblv .

j~\~~-• •
GLAND- Jih!~1 /'PUMP-< ; BASE..v.. ,

PACKINGS ~"'" I
" 0" RING/ _ _~

CONN. ,
ROO-- • ""I ' ~..... CO TTER

pr N

fi g . 7- REN PUnl p - -Cul a w<JY View

Pa ge 14

1.10 After cunsi de ruble usage of th e pump, see page
of fluid may dr ip from hole or tulle in bottom

of po mp base, or such seepage may occur a t th e
t h roa t pa cking nut . This is nor mal for th is type, of
pu mp a nd does not impa ir the efficie ncy of t he ope ra ­
t io n of t he unit.

4.11 Should the pump stop du ring a pump cyc le, it
is poss ible tha t th e re vers ing va lve in the driv­

ing pis ton chamber is not mak ing contact with t he
uistou. This ca n be corrected by Lighte nin g the screw
ca p on top of t he pump. or by tu rn ing the ai r
cyc linde r fur t her down into th e hou sing . In eit he r
case, a ll th a t is us ua lly req uired is ap proximately a
1/8 to 1/ 2 t urn .

C Tonk Descriptie n

4 .12 The C ta nk is a ga lva nized steel pressure ves-
se l, approx im a tely 36 inches tall a nd 14 inches

in dia meter . It. weighs a pproxi ma te ly 125 pounds
whe n empty. 'I'he t ank cons is t s of two ma in parts: the
body a nd the cover . A crank han dle for the agita to r
is a lso furn ish ed. The C ta nk is illustrated in Fig . 8,
9, 10, 11, and 12. T he cover assembly ha s t he followi ng
fea tur es:

• Press ure In let Val ve

• Out let Valve a nd Hose

.. Manual Pressu re Relief Valve

• Safety Press ure Relief Va lve

• Low-Le vel Ala r m Swi tc h

• Automat ic Shutoff Va lve

• Pre ss ure Gauge

• Filli n~ Ho le and Ca p

• Agitator .

4.13 The cover is a ttached to th e tank body by
mea ns of cover damps perma ne nt ly atta ched

to th e " lilly. Wh..n th e clam ps are t ig hten ed. a pres­
su re seal is marle by a gasket contained in the cove r.
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Fig. 8-C Tank
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Paq~ lo

ft.UIO HOSE
O:a fl l

\
\.

fio; . ? -C Tank-Cu ta way View

__ PR ESSU RE GA' IGE

PRESSURE
BtEEO VALVE

.56 IN.
A PP ~O)(



PRESSURE

LOW- LEVEL

SAFET Y RELIEF VA LVE

AGI TATOR SHAFT

Fig_ 10-C Tank-Upper View

ISS 2, SECTION 644·200-033

TANK PRESSURE GAUGE

COVER
CLAMP
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FILL HOL E

COVE R
GASK ET

AUTOMATIC SHUT - OFF
FLOAT VALVE

Fig. II-C Tank Cover-Bottom View

PRESS URE I NL E T PORTS

CONDU IT TO

LOW- L EVEL ALARM
CONNECTOR

STANDP IPE TO

DI SCH ARGE VALVE

LOW- LEV EL AL ARM
FLOA T SWITCH



F PRESSURE
TESTING VALVE
(NOT FURN ISHED)

MANUFACTURER'S
NAMEPLATE

LOW - LEVEL ALARM
CONNECTOR

Fig. 12-C Tank Cover-Top View
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COVER CLAMP
BOSSES
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4.14 An optional air rate indicator (AT-7684) may
be installed in the pressure inlet of the tank to

give a visual indication of nitrogen flow into the tank
and thu s'compound flow into th e cable. Conversely,
no nitrogen flow would indicate no compound flow
into the cable. Figure 13 illustrates the method of in­
stalling the air ra te indicator and F pressure testing
v~v~ .

C Tank Care and Maintenance

4.15 The C tank is an ASME rated pressure vessel.
No welding should be done on thi s tank as this

will void the ASME rating. Care should be taken
when hand ling the tank, not to drop it or oth erwise
damage the protective galvanize coating. When han­
dling th e cover assembly, take care not to damage the
cover attachments (gauge, tubing, float -switch, etc).

SLIT PLASTI C
TUBING OVER
IND ICATOR
GLASS

REM OVE PLU G
AND RE PLACE
WI TH F PRESSURE
TESTING VALVE

NOTE :

ALL FITTINGS
118- I N. NPT.

1/8 X 1/ 2 - 1N.
PI PE N IPPLE

l i d- I N . STREET
EL BOW

Fig. 13-0ptional Air Rate Indicator Installation
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4.16 The tank, fittings, and hose must be cleaned
with a petroleum solvent, kerosene, or an ap­

proved solvent after each day of use, as covered ir
paragraph 6.06.

4.17 When not in use, the tank should be stored
upright in a safe place, preferably in a wooden

case.

5. FIUING OPERATIONS

Precautions

5.01 C reclamation compound can cause irritation
if inadvertently splas hed on the skin or in the

eyes. When handling C reclamation compound ob­
serve the following precautions:

(a) Wear goggles.

(b) Wear gloves (preferably disposable plastic
gloves).

.Ic) Avoid getting compound on clothing .

155 2, SECTION 644-200-033

5.06 Excess compound shall be collected in contain-
ers (empty C reclamation compound buckets)

and along with wiping rags used, shall be collected
sfter each day and disposed of in a safe place such as
a sanitary landfill. Never dump compound on the
job site.

Filling Pump or Tank With Reclamation Compound

5.07 From Table C,determine the amount of C rec-
lamation compound required for the section to

be filled. Allow for additional compound in case of
leaks. Have it on hand so that the filling operation,
once started, will not be interrupted.

5.08 Fill the REN pump as follows:

(1) Remove the top portion of the pump assembly
from the drum and lay it aside.

(2) Carefully pour equal parts of C. reclamation
compound into the pump/ drum.

(d) Clean hands with waterless hand cleaner after
each hand ling occasion.

(e) If accidentally splashed in the eyes, nush
immediately with clear water for 15

minutes and consult a ph ysician immedi­
ately.

5.02

(a)

The following precautions ~jt be observed
when pressurizing the C tan;

Do not exceed 90 psi pressure.

Note: It is recommended that compound be
mixed in 2-gallon batches for most operations.
Additional compound may be added as required.

(3) Replace top part pump assembly onto drum.

(4) Close air pressure on/off valve.

(5) Close fluid output on/off valve.

(6) Open recirculation on/off valve.

(b) Always bleed the pressur e from the ta nk be­
fore removing its cover.

5.03 K~p the C reclamation compound and
drum~r tank in a shaded place (or cover

with a tarpaulin) out ofdirect sunlight to keep the
compound from prematurely gelling.

5.04 The cable sheath of the injection points should
not be exposed to direct sunlight. Shade with

an umbrell a or tarpaulin, or ver with earth. Heat
from direct sunlight ca soften the polyethylene
sheat h and may result ' ruptu red sheaths from the
injectio n pressur es.;

5.05 The pump or ta nk must be placed in a fairly
level position as a precaution agai nst t ipping

and to enable the float switch of the low-level alarm
in the C tank to function properly.

(7) Connect air supply hose to a;r innut connec­
tion.

(8) Set air input pressure to 30 psi and slowly open
air pressu re valve. Pump should begin to mix

compound. After three to five minutes of mixing,
close the recirculatio n valve. Compound is now
ready for pumping into cable core.

5.09 Fill the C tank as follows:

(1) Remove the filling hole cap from the tank lid.

(2) Remove the cap and seal from the pouring hole
of the Part I containe r and replace the cap

with a flexible pouring spout. Also, vent the cover
of the compound container opposite the pouring
spout by punching holes in it.
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(3) Carefully insert the flexible pouring spout into
the tank filling hole and pour the Part I liquid

int o the ta nk (Fig. 14).

(4) Repeat Steps (2) and (3) for Part II.

WEAR GOGGLES AND
GL OVES WHE N HAN DLING
C RECLAM ATION COMPOUND

(5) Replace the filling hole cap on the ta nk lid.

(6) Place the agitator crank handle on the agita­
tor shaft projecting through the center of th e

tank lid.

Fig. 14-Pouring C Reclamation Compound Into C Tank
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(7) Mix the tank conte nts thoroughly for two min­
utes, alte rnately reversing the cra nk dir ection

app roximately every ten revolutions (F ig. 15).

,
(8) Make certain the filli ng hole cap and th e bolts

around the oute r circumference of the lid ar e

MIX FOR TWO MINUTES ­
REVERSE CRANKI NG DIR ECTION
EVERY TEN REVOLUTIONS

ISS 2, SECTION 644-200-033

tightened securely. Hand tightening is generally
suffic ient.

(9) Connect the leads from a battery operated bell
(obtain locally) to the low-level ala rm connec­

tor on the ta nk cover (alarm on 76C test set will
suffice ).

Fig. IS-Mixing C Reclamation Compound -Part I and Part II in C Tank
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Refilling C Tank

5. 10 When the low-level alarm operates before the
cable is filled, C reclamation compound is

added to the C ta nk as follows:

Note: The low-level alarm operates when
approximately 1 gallon remains in th e ta nk. If
the alarm should not be heard or fails to oper­
ate, the automatic shut-off valve will operate
when approx imate ly 1/2-gallon remains in the
tank.

(1) Close the tank outlet valve to stop th e flow of
compound and disconnect the alarm.

(2) Remove the air chuck from the tank pressure
inlet valve.

Danger: N ever attempt to open th e
tank w h ile it is under pressure.

(3) Bleed the tank pressure by opening the
manual pressure relief val ve.

(4) After the tank pressure is completely bled,
remove the filling hole cap and add 10 gallons

of C reclamation compound (one containe r of Part
I, and ene contai ner of Par t II ) as covered in para­
graph 5.09.

(5) Replace the filling hole cap and mix thor ­
oughly as covered in paragraph 5.09 (7).

(6) Reconnect the low-level alarm and close the
manual pressure relief valve.

(7) Reconnect the air chuck and pressur ize the
tank to the required pressure.

(8) When the tank pressur e gauge indica tes the
filling pressure has been reached, gradually

open the tank outlet valve to resume the flow of
compound.

Filling the Cabl e

5.11 The C reclamation compound is pressure in-
jected into the cable from the REN pump or

the C tank . The pumping pressure is determined by
referring to Table D. Pressur e from the nitrogen cyl­
inder is adju sted by the C.gas regulator.
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5.12 After the drum or ta nk has been filled, replace
the pressure testing valve with a B plastic tub­

ing fitting or lI8-inch pipe nipple, connect the injec­
tion tub ing or hose (Fig. 16 or 17), and proceed as
follows:

REN Pump

(1) Close the fluid output valve and open the
recircu lation valve.

(2) Adjust the regulator of the master air supply
to 30 psi. Slowly open the air input valve to

start the pump and mixing procedure .

(3) Recirculate compound for 5 to 10 minutes to
ensure thorough mixing. Close air input valve.

(4) Close the recirculation valve and open the
fluid output valve. Again, slowly open air

input valve to start pump. Starting the pump
slowly ensures that all fittings are fluid tight. Op­
erate the pump at W psi input pressure or as
shown in Table D, whichever is lower .

(5) When pump suddenly races, drum is empty.
Close air input valve, refill drum, and repeat

steps (1) th rough (4) until cable is filled.

C Tank

(1) Make certain that the ta nk outlet and manual
pressur e relief valves are closed.

(2) Check that the tank filling hole cover and the
bolts around th e ta nk lid are securely tight­

ened.

(3) Check the low-level alarm by shorting th e
alarm pair terminals.

(4) Connect the hose from the gas regulator to the
ta nk pressure inlet valve and pressurize the

tank to the appropriate injection pressure as de-
termined from Table D. r-

(5) When the ta nk pressure gauge indicates injec-
tion pressure has been reached, gradually

open the ta nk outlet valve to start the flow of com­
pound into the cable.

(6) If a flow rate indicator was install ed on the
tank, it should now indicate that compound is

flowing into the cable.
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TABLE D

C REClAMATION COMPOUND INJECTION PRESSURE (PSI) (NOTE)
FOR VARIOUS GROUND TEMPERATURES (DEGREES F)

GROUND TEMPERATURE AT CABLE DEPTH

50 °F
PAIR AND
SIZE GAUGE IIB.OW 5 1·60°F 61·70°F 71·80°F 81·90°F 91· 100°F

25 19 90 88 82 73 64 56
22 90 90 90 83 73 63
24 90 90 90 83 73 63
26 90 90 90 83 73 63

50 19 71 68 62 55 48 42
22 90 90 82 73 64 56
24 90 90 90 83 73 63
26 90 90 90 83 73 63

75 19 59 55 51 46 40 35
and 22 71 66 62 55 48 42
100 24 90 88 82 73 64 56

26 90 90 90 83 73 63

150 19 53 50 46 41 36 31
and 22 59 55 51 46 40 35
200 24 71 66 62 55 48 42

26 71 66 62 55 48 42

300 19 47 44 41 36 32 28
22 53 50 46 41 36 31
24 59 55 51 46 40 35
26 71 66 62 55 48 42

400 22 53 50 46 41 36 31
24 53 50 46 41 36 31
26 59 55 51 46 40 35

600 22 47 44 41 36 32 28
24 53 50 46 41 36 31
26 53 50 46 41 36 31

900 24 47 44 41 36 32 28
26 53 50 46 41 36 31

Note: Do not exceed 90 psi
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Fig. 16-Tubing Connection at F Pressure Flange

HOSf,

3 / 8 IN. ADA P, ER
(FU RNISHED WITH HOSE)

3 / 8 ! ~ , TO 1/ 8 IN,
RED UCIN G COUP LING
( 0 8 TA I N L OCA L LY )

Fig. 17-Pipe Cennectlens 01 Injection Point Flange
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5.13 While the cable is being filled, observe t he
bleed pointt s) for the flow of air and / or wate r.

Little flow indicates the presence of leaks and th e
filling time will be lengthened accordingly.

5. 14 C reclamation compound will first be observed
at the bleed points with a foamy yellow ap­

peara nce, indicat ing the mixt ure of water with the
compound. Water beads will sink and separate to the
bottom . When a clear, beadless, yellow appearance is
observed , the cable is properly purged and filled with
reclam atio n compound.

5.15 Plug the flanges at the injection and bleed
points with a standard brass plug and backfill

the excavations. If the excavations were previously
backfilled as descr ibed in paragraph 3.09, crimp the
plastic tubi ng tightly by doubli ng back the end and
taping it in the cr imped position . Bury the ends about
a foot beneath the surface.

Danger: Wear goggles an d glo ves
when disconnecting tubing.

5.16 When concluding a filling operation, the tank
outlet valve should be left open when the air

pressure is bled from the ta nk. This relieves the pres­
sure in the cable and prevents spraying of the com­
pound as the hose is disconnected.

Gel Time

5.17 The time interval for the C reclamation com-
pound to gel in the cable is dependent upon the

ground temperature at cable depth . At 75°F ground
temperature the compound will normally gel in ap­
proximately 24 hours . At 40°F ground temperature,
it will gel in appro ximately 48 hours.

6. CLEANING REN PUMP AND C TANK

6.01 At the end of each day of opera t ion the REN
pump, C ta nk and associated drum, outlet

hose, and couplings must be drained and cleaned to
prevent the compound from gelling overnight.

REN Pump

6.02 To clean the REN pump, hold the pump above
the drum and insert a screwdrive r into the

foot valve to drain the compound from the lower end
of th e pump (Fig. 18).



Fig. IS-Draining REN Pum p

6.03 Turn the pump upside down and drain the tub­
ing and upper part of the pump. Pour the un­

used mixed compound into a marked container for
disposal.

6.04 Pour one to two gallons of kerosene or other
approved cleani ng solvent into the pump

drum. Reinstall the pump and operate for a minimum
of two minutes in both the recirculating and pumping
modes.

ISS 2, SECTION 644-200-033

6.05 Drain the cleaning solvent from the pump and
drum as in paragraphs 6.02 and 6.03 for dis-

posal.

C Tank

6.06 The C tank and associated outlet hose and cou­
plings must be cleaned at the end of each day

of operation to prevent the compound from gelling
overnight. Cleaning is performed as follows:

(l ) Witt. the C tank still pressurized, pump the
excess compound into containers for disposal.

(2) When flow is stopped by the automatic shut-
off valve, bleed the tank pressure and pour

approximately 5 gallons of petro leum solvent, such
as kerosene, or othe r approved solvent. into -the
tank through the fill hole.

(3) Pres surize the tank to approximately 15 psi
and operate the agitator cra nk vigorously for

two to three minutes.

(4) Open the outlet valve and purge the outlet
hose and coupling with the solvent (direct the

discharge into a container) until the automatic
shut-off valve operates. Remove the tank cover
and pour the remainder of the solvent and com­
pound mixture into a container and dispose of it
safely .
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