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1. GENERAL

1.01 Th is sectio n out lines th e met hods used to
dr y wet secti ons and spli ces of pulp - or

pap er- insulat ed conductors. The section a lso includes
infor mat ion for dry ing splices wh ere th e 710
connector system has been used for joining conductors .

1.02 When thi s sectio n is reis sued . th e reason
for th e reissue will be listed in this pa ragraph.

1.03 The pr ocedures for dr ying wet conductor s
described in th is sect ion a re lim it ed to pulp­

or paper-insulated conductors. Rest or ing wet PI C
ca ble is described in Secti on 644-200-030.

2.01 Due to th e urge ncy associated wit h cabl e
restorat ion. the em ployee making repa irs

must be familia r with and must follow all preca ut ions
pertaining to th e typ e of cabl e plant where work
is perform ed (Sectio n 644-200-0401.

2.02 Individual paper - or pulp-i nsulated conductors
in a wet section or splice must not be hand led

un t il th e insula t ion has dr ied suff iciently to perm it
handling the condu ctor s wit hout damag ing th e
insulation.

2.03 Except in th e case of tot a l fai lure, th e
method of det ermi ning rest orat ion of specia l

circuits will be in accord an ce wit h loca l procedure.
Restore speci al circuits fir stsvhenever possible.

2.04 Advise th e test desk when th e cab le is to
be opened and establ ish a talk cir cuit wit h

th e cont rolli ng office as soon as pr act icable (Sect ion
634-020-501). Shorts. crosses, and gr ounds. even
though temporary. will interfer e wit h the operat ion
of central office equ ipment an d could put t he
equipment out of servic e,

2.05 Take special ca re to av oid damag e to
connections of ba lancing unit s. capacitor s.

resistors . or load ing coils . Do not boil th ese
units wit h paraffin since th e heat may change t heir
characteristics. If it is necessa ry to open a conductor
pair to make repair s. place a br idge to main ta in
continuity of ser vice; th en. open th e condu ct ors
and Mark both end s to ensure proper restorati on.
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SECTION 644-200-101

2.06 On a ny cables which are pressurized, place
a regulat ed ai r supply at equal distance on

each side of the wet sectio n and regul at e the feed
press ure in acco rda nce wit h Table A (Section
6-1-1 -200-0-10I.

TABLE A

PRESSURE APPLICATIONS

MAX IMUM ALLOWANCE TYPE OF
CABLE PRESSURE SYSTEM

20 PSI Su bmarine cables not
invo lving 471·Typ e
Apparatus Cases

15 PSI Land cable not in-
volving 471 -TYl>c
APParat us Cases

10 PSI Any cahl e where
maxi m um pressu re
would ex trnd into a
471 -Type Apparatus
Case

3. OPENING CABLE

Before any lead sheath cable is opened,
a temporary cable bond must be placed
across th e proposed opening. On
polyja cke ted cables. the bond must
be placed immediately after the
outside poly sheath has been
removed (S ecti on 638·300-200).

3.0 1 The removal of the splice cases and lead
sleeves is described in the 633 Division of

the Bell System Practices.

3.02 If th e splice is wet at or near a splice joint,
remove the joints a nd adj acen t sheath to

expose the ent ire wet sect ion. Do not apply
heat to remove th e joints or cable sheath becau se
heat will force the moistu re furt her under the
sheath.

3.03 Each end of the opening must be prepared
with the proper ser ving to pr ot ect t he

conductors from damage. On shea th openings ,
remove the pape r wrappi ng, and cut the outer
layer of binder s to allow ballooning the wet area
(Fig, 1).

WET CONDUCT ORS

.. I
,£-271: ~{fiiPs~:

REM OVE PAPE R WRAPPER

AND OUT ER BI NDERS

Fig. I-Sheath Opening
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3.04 If th e conductor insulat ion is too wet to
handle wit hout causing damage, dry t he

outside area firs t to allow han dling the conductor
gr oups for ballooning the wet area and increasing
air circula tion.

3.05 At wet splice locat ions, remove the splice
wrappin g mater ial and cut the splice bundl e

tie. Cut and remove the unit ties and replace t hem
wit h a tempora ry tie locat ed at each end of th e
opening.

Caution: When h andling sp lice bundles
and s p lic e units of w e t pulp- or
paper -insulated conductors, extra care
mus t be use d to a void stripping or
br eak in g th e insula t ion. Shorted pairs
could caus e arcin g and burn th e
in s ulation from th e s urr oun ding pairs.

ISS I , SECTION 644·200·101

4. DRYING WET CONDUCTORS

A. Heated Air Method

4.01 The heated ai r method of drying wet cable
conducto rs ut ilizes a prefab ricated cab le

drying hood connected to a blower hose which is
attached to a ventilator/ heater .

4.02 A commercially available drying hood (such
as the T. A. Pelsue, No. 7000) consists of

a piece of impregnated nylon equipped with zippers
and straps for enclosing t he cable. The drying
hood is appr oximately 6 feet long and 2-1/2 feet
wide with an opening in the cente r designed to
accept an adapter for attaching the 8-inch blower
hose (Fig. 2). Holes ar e provided at th e bottom
of the hood to allow the ai r to escape.

Fig. 2-Cable Drying Hood and Attachments
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SECTION 644-200-101

4.03 Observe the following precautions when using
the heated ai r method of drying wet cable

conductors.

• Do not use desiccant in the drying hood
because of the danger of flying particles.

• Observe all precautions relating to the use
of ventilator/hea ters and blower hoses as
covered in the 649 Division of th e Bell
Syst em Practices.

• Do not handle individual wet conductors
until the paper or pulp insulation has dried
sufficient ly.

• If the cable being dri ed is in a manhole, a
second ventila tor / hea ter is required to
ventilate the manhole.

4.04 To dry conductors with the heat ed air meth od,
proceed as follows:

(a) Prepare the cable for drying as describ ed
in Part 3.

(b) Place the cable drying hood over th e wet
ar ea of the cable, center ing the hood over

the wet conductors (Fig. 3).

Fig. 3-Placing Drying Hood Over Wet Area
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(c) Secure the ends of the hood to the cable
with the straps provided (Fig. 4).

(d) Close the zipper opening and connect the
blower hose to the hood, using t he blower

hose adapter (Fig. 5).

(e) Operate the ventilator/ heate r at maximum
heat and air volume.

ISS 1, SECTION 644-200-101

(f') Periodically check the dryi ng process through
the zipper opening.

(g) Remove the inner conductor binders or ties
as soon as condit ions permi t (paragrap hs

3.04 and 3.05). Balloon the wet ar ea to permit
greater air circula tion (Fig. 6).

Fig . 4 -Securing Ends of Drying Hood
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SECTION 644-200-101

(h) Cont inue the drying process, checking
per iodically, until all conductors ar e dry and

circuits are returned to normal limits.

(i) Remove the drying hood and check for
insulation damage.

B. Des iccant Method (Do Not Use With 710
Connectors)

4.05 Desiccant is a harmless substance. However,
B desiccant must be handl ed car efully to

avoid inhalation of dust particles from it. Regula r
eye protecti on (safety glasses) must be worn when
handling desiccan t. Under windy conditions, specia l
eye protection (goggles) must be worn to prevent
dust particles from ente ri ng t he eyes.

4.06 Before applying the desiccant met hod of
dryi ng wet cable conducto rs , all employe es

must be famil iar with Sectio n 632-050-205 of the
Bell System Practices (Desiccants - Descriptio n and
Use).

4 .07 To dr y wet conductor insulation using the
desiccant method , proceed as follows:

(a) Prepare the cable for dr ying as discussed
in Part 3.

(b) Place a loose muslin envelope around th e
exposed conducto rs and secure the ends of

the envelope to the cable sheath, as shown in
Fig . 7.

Note: The envelope opening must be at the
top and the envelope must be sufficiently
large to permit rea ching by hand from the
opening to the bot tom of the splice.

__/..L,
SECUREO WITH

COTTON SL EEv lNG
OR COT TON TAPE

Fig. 7 -Muslin Envelope in Place
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(c) Pour granular (B) desiccant over the conductors,
coveri ng as many conductors as possible,

ISS I , SECTION 644-200-101

and allow the desiccan t to sift through to th e
bottom of the envelope (Fig. 8).

OPENING OF
M U SUN

ENVELOPE \ .

0....-·
. ~.~-. .

-~ ~- ..- -

" .

Fig . 8 -Pouring Desiccant Over Splice
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SECTION 644·200-101

(d) Continue the drying process by scooping
the desiccant from the bottom of the envelope

with the hand and repouring the desiccant over
the wet area. Replace the spent desiccant as
required (Fig. 9).

(e) Remove the inner conductor binders or ties
as soon as conditions permit (paragraphs

3.04 and 3.05). Balloon the wet area to permit
greate r air circulation and des iccant contact.

(f) Continue drying the conductors with desiccant
until inspection reveals that the insulation

has dried sufficiently to permit handling the
conductors without causing damage.

(g) Remove the muslin envelope and excess
desiccan t. Verify circuit condit ion with th e

control test desk.

.'--........._.------
Fig. 9-Repouring Desiccant Over Splice
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5. REPAIRING INSULATION AND RETYING CONDUCTOR
GROUPS

5.01 Each group of conductors must be inspected
for insulation damage. Repair any damaged

insulation by aligning a piece of B paper tape along
the damaged area of the conductor insulation and
closing the ta pe securely around the ar ea , as shown
in Fig. 10.

ISS 1, SECTION 644 ·200-101

5.02 After all conductors have been inspected
and the necessary repairs have been made,

notify the office controlling the circuits and obtain
ass urance that all circuits conform to transmission
requirements.

Fig . 10-Repairing Insulation

Page 11



SECTION 644-200-101

5.03 Remove the temporary ties at splice locat ions
and retie the splice groups in accordance

with the procedures described in the 632 Division
of the Bell System Practices (Fig. 11).

6. WRAP DOWN AND CLOSING

6.01 The 632 Division of the Bell System Practices
describes the methods used for prepairing

the sheath ends of the cable opening.

6.02 Section 632-490-200 descr ibes the meth ods
used to wrap completed splices and shea th

openings prior to applying the appropriate closure.

6.03 The app ropriate closure must be selected
and applied in accordance with the method s

described for the closure selected.

6.04 Cable pressure must be allowed to stabilize
before the temporary air supply is removed.

Fig. ll -Relying Groups After Repair
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1. GENERAL

1.01 This section provides an overview of the
information covered in various Bell System

Practices that relate to the methods and means
for the design and implementation of a maintenance
syste m for air core PIC cable in the underground
environment.

1.02 When this section is reissued, the reason
for reissue will be list ed in thi s paragraph .

1.03 With the int roduction into the underground
plant of new designs of 'air core PIC

cables, such as STEAMPETH, MAT, and DUCTPIC,
it is imperative that an appropriate maintenance
strategy accompany these new cable designs. In
this regard , it is recommended that Section 930-200-001
covering Engineering and Implementation Methods
Syste m (ElMS)" be reviewed. In addition, reference
should be made to the cur rent AT&T Company
policy guidelines relat ing to cable pressu re systems
(Section 637-020-011 ).

1.04 The basic philosophy underlying any cable
sheath mainte nance system is to provide a

scheme to prevent or minimize the ent rance of
water into the core of the cable. Toward this
end, it is essenti al that air core underground PIC
cable be maintained under continuous air pressure
in the same manner as other air core cable systems
in the underground plant. Although plastic insulation
is more tolerant of water and moistu re than pulp,
w a ter in PIC cable cannot be ignored.
While most pair s will continue to "work" in a wet
PIC cable, conductor corrosion will occur whenever
water reaches defects in the plastic insulation, with
a resultant degradation of ser vice and, ultimately,
loss of pairs.

1.05 A properly designed and continuously monitored
and maintained pressure system will prevent

the ent rance of water through all but catastrophic
leaks that may occur in the cable sheat h. However,
procedures must be established and strictly adhered
to which will ensure prompt response to pressure
alarm s and restoration of the cable to dry condit ions
in the event of water ent ry.

1.06 Wit h regard to wate r entry, the l A sensor
device (Section 644-201-105) is availabl e as

an option to aid in locating water in splices in the
event of a sheath break . This simple device is
bridged across a common pair at splice points
during construction and, in the presence of water,

NOTICE
Not for use or disclosure outs ide the

Bell Syste m except under written agreement

Pr inted in U.S.A. Page 1



SECTION 644-201·101

will test as a low-resistance fault. Location of
the wet sensor is determined by standard bridge
measuring techniques .

1.07 Since PIC insulat ion is not adversely affected
by the use of filled connector s as is pulp,

it is st rongly recommended that the filled series
of the 710 Connector System or equivalent be used
in all splicing operations to provide addit ional
protecti on aga inst possible moisture entry.

1.08 In the event that water ente rs the cable
core and contaminates a cable section, the

Forced Air Restoration Method (FARM) is availabl e
for the restoration of the wet section. This method
involves the injection of air at high pressures into
the cable and thereby forces large quanti ties of
dry air through the wet section to remove the
water and restore the cable to a dry condition .

1.09 Of major import ance in mainta ining cable in
the underground loop plant is the necessity

for pressure plugs at all PIC-pulp int erfaces. This
arrangement is required to prevent a concentration
of moisture in the pulp at the jun ction splice due
to perm eated moisture which will be tr ansporte d
by the normal air flow through the nonhygros copic
core of the PIC cable section. This isolati on of
PIC-pulp sections will, of course, requir e that each
sect ion be maintained as a separate pressur e sect ion,
both from pressu re feed and monitoring standpoints.

1.10 The following sections highlight th e more
important elements of the overall maintenance

strategy. Complete details ar e covered in the
appropriate Bell System Pra ctices.

2. PRESSURIZATION DURING CONSTRUCTION

Related Bell System Practices - Sections 637-305-303
and 637-450-011

2.01 Press urized cables are shipped from the
factory under 10 psi pressure. As covered

in Section 637-450-011, pressure readings should
be made and recorded on the proper form for each
cable length immediately af ter delivery, and at
periodic inte rvals if extended sto rage is required,
to detect any leaks that may occur . Similar readings
should be tak en and recorded before removing the
reel from the storage yard and again immedi at ely
afte r a reel length has been placed to ascertain
that no leaks have developed during the placing
operation. If a leak is detected after the cable is

Page 2

pulled into the duct and tests show that th e leak
is not at the exposed ends, the cable should be
removed from the duct and the leak repaired or
the cable section replaced.

Note: During any occasion when a leak has
occurred and the cable has been exposed to
water, the tests and procedur es described in
Section 644-104-090 (Fig. 5 and 6) should be
followed to detect and remove any water that
may have ente red th e cable.

2.02 Pressure measur ements should be made and
recorded just prior to opening the cable for

splicing. If a leak is indica ted, a pressure source
should be connected to the section and t he leak
located and repaired or the cable replaced. During
splicing operations, or whenever the cable
sheath is opened, the procedures outlined
in Section 637·305-303 co vering pressure
buffering should be followed to ensure
that the cable sections are adequately
protected against water entry.

2.03 As splicing progresses, the completed sectio ns
between the work location and the office

pressur e plug or section end should be connected
to an air source near the plug or end point. As
the distan ce to the splicing work from this air
source increases, additional sources should be
introduced at such inte rmediate point s as required
to mainta in a minimum pressure of 5 psi in the
completed sections .

2.04 When all splicing work has been completed,
the cable should be connected to permanent

air sources and press ur ized to the normal monitored
pressure of at least 6 psi. The press ure alarm
devices should then be placed into operation and
the cable monit ored by automatic means such as
the Cable Pressur e Monitoring System (CPMS) as
part of t he overall press ure network. If the cable
maintains the monitored pressure objective of 6 psi
for seven consecutive days afte r all splicing work
has been completed and the automatic monitoring
procedures have been implemented, the responsibility
for the cable may then be transferred to the
maintenance orga nizat ion.



3. PRESSURE SYSTEM DESIGN

A. Exchange Cable

Related Bell System Practices - Sections 901-473.050,
930.200-001 , 930-200-010, and 637·020-020

3.01 Exchange cable pressurization is an engineering
design function and should be planned and

designed by the engineer of outside plant with
the aid of the Air Pressure Analysis Program
(AIRPAP) covered in Section 901-473-050. AIRPAP
is a time-shared computer program administered
by the Weste rn Electric Company as par t of the
En gineering, 'P lanning, and Analysis Systems
(EPLANS).

3.02 This program eliminates the necessity of
doing the time-consuming and tedious manual

calculations required to analyze an exchange
pressurization system, a task that is impractical to
attempt manually. While AIRPAP is pri marily
inte nded to assist engineers in the design of a
complete pressurization network , it can also be
used to redesign any segment of an existing
press urization network.

3.03 Design information is provided in the program
to ensure that a minimum design pressure

of 5 psi is achieved throughout the pressurized
unde rground cable network. In addition, the
program recommends specific monitoring device
locations so that adequate surveillance of the ent ire
press ure syste m is ensu red.

3.04 Based on data input to the program, AIRPAP
design output info rmation includes t he

following:

(a ) Recommended auxiliary air source locations

(b) Recommended locati ons (or monitor ing devices

(c) Estimated air usage for the cable network

(d) The location of potentially low pressure
points

(e) Route mileage of th e pressurized cab le
network

(f) Installed cost of the press urization hardware.

ISS 1, SECTION 644·201·101

B. Toll and Trunk Cable

Related Bell System Practices - Sections 930-200-001 ,
930-210-100, 930·210-200, and 637·020-020

3.05 Toll and trunk cable pressurization is also
an engineering design (unction and should

be planned and designed by the engineer of outsi de
plant. The pressu rization system should be designed
in accordance with the guidelines contained in
Sections 930-210-100 and 930-210-200, Design of Air
Sources (or Toll and Trunk Cable and Guidelines
for Locating Monitoring Devices on Toll and Trunk
Cable, respectively.

3.06 The practices provide in tab ular and graphical
form the design information necessa ry (or

the engineer to position air sour ce and monitoring
locations in trunk and toll cable with a mini mum
of calculations and analysis. In general, source
spacings of up to 8 miles with monitoring devices
placed at the one-quarter, one-half, and th ree-quarter
points are typical pressur izati on designs for this
type of plant. However, every advantage should
be take n of situations where toll or tr unk cables
parallel a subscriber cable in an underground
network. In such cases, monitoring coverage can
be easily and inexpensively obtained by utilizing
the subscriber monitoring arrangement for pressure
transducer sur veillance of the toll or trunk cable.

4. PRESSURE MONITORING

Related Bell System Practices - Sections 930-210-020,
930 -210-200,637·222·101 ,637-225·215, and 637-600
Series

4.01 Undergro und PIC cable must be maintained
under the constant surveillance of an automatic

cable pressure monitoring system in the same
manner as other cab les in t he underground
environment. Continuous monito ring o( pressure
and flow related devices will warn of slow pressu re
leaks that may develop as well as major sheath
breaks. It is essential that press ure ala rms be
responded to immediately and a thorough investigation
be made to find and correct the cause of the alarm .

Page 3



SECTION 644-201-101

4.02 The system standard, Cable Pressure
Monitoring System (CPMS), is a centralized

scanning and reporting system for the automatic
surveillance of pressure monitoring devicesassociated
with pressurized cable over a large geographical
area. With CPMS, a computerized central terminal
controls the assembly of alarm and status information
from a large number of devices located throughout
the pressurized cable network. Information gathered
at the central terminal is analyzed and automatically
disseminated to the responsible maintenance center
for action. CPMS provides a very effective means
of monitoring all standard pressure-related sensors
and is, therefore, recommended as the most desirable
vehicle for the complete surveillance of all pressure
systems.

4.03 Where CPMS is not available, an automatic
pressure monitoring system having features

which include the following should be used:

(a ) 24 hour surveillance

(b) Selected priority scanning and reporting of
device status

(c) Reporting of alarms on an exception basis

(d) Reporting alarm information to remote
locatings

(e) Compatibility with standard pressure-related
sensing devices.

5. MAINTENANCE

A. Sheath Breaks

Related Bell S~tem Pract ices - Sections 637-410-011,
637-410-504, 644-104-090, a nd 637-412-500

5.01 The use of pressure measuring transducers
located at strategic points in underground

cable plant by AIRPAP and under the surveillance
of an automatic cable pressure monitoring system
such as CPMS is the most effective means for
detecting sheath breaks as they occur. Prompt
response to alarms will permit the clearing of
essentially all but catastrophic breaks on a routine
basis before they become service affecting.

5.02 When a sheath break has been detected by
a loss of pressure, the break must , of course,
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be located and repaired. Standard methods covered
in the Bell System Practices include the use of
pressure gra dients and flow analysis means to locate
the source of the leak. In this regard, experience
has shown that in underground plant approximately
80% of the sheath breaks occur in manholes . In
the event that the break is. indicated to be in the
section, and the cause is not obvious (ie, dig-up
or the like), consideration should be given to the
relative economics of replacing the cable section
versus locating, exposing the conduit, and repairing
the leak.

Note: During any occasion when a leak has
occurred and the cable has been exposed to
water, the tests and procedures described in
Section 644-104-090 should be followed to
detect and remove any water that may have
entered the cable.

B. Cable Repair

Related Bell S~t.m Practices - Section s 634 Series
a nd 644-104·090

5.03 The detection of conductor faults in cable
plant is usually associated with customer

trouble reports, Automatic Line Insulation Test
(ALIT), noisy carrier circuits, and the like. These
faults are usually caused by water entering the
cable, lightning surges , physical damage to the
sheath, or other similar mishaps.

5.04 The various techniques for locating conductor
faults are covered in the 634 series of the

Bell System Practices. In addition, a fault locating
strategy is covered in a handbook entitled Fault
Locating Strategy for Wire and Cable Maintenance
(and Section 644-104-090). This information has
been prepared to assist in locating conductor and
cable troubles in the various outside plant
environments. It consists of a series of flowcharts
that are designed to provide an easy-to-follow,
systematic approach to fault location . Figures 1
and 2 are modified versions of the flowcharts
relating to PIC cable repair in the underground
plant. These charts lead the 'field craft through a
systematic, iterative procedure, using the proper
test sets, to locate both resistive type and open
conductor faults. In addition, Fig. 4 and 5, which
are extensions of these charts, cover the procedure
to be followed when the cable trouble is known
or suspected to be water related.
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PLACE STRAP
HERE ON FIELD
SIDE USE
PORTABLE BRIDGE
AT FDI

PLACE STRAP
REQUEST TEST
DESK BRIDGE
I'lEASUREI'lENT

REQUIRED TEST EQUIPI'lENT
(DR EQUIVALENT)
1 - l D1 3B HANDSET
2 - 145A TEST SET
3 - DYNATEL 71DA FAULT LOCATOR

GO TO
I'lANHDLE
NEAREST
BRIDGE READING

RESISTIVE

PLACE STRAP
REQUEST TEST
DESK BRIDGE
"EASURE"ENT

NOTE :
AFTER REPAIR OF RESISTIVE FAULT IS
CDIlPLETED, AND IT IS SUSPECTED THAT THE
TROUBLE WAS ' WATER RELATED, TESTS USING
THE 176A SICK PIC DR TOR SHOULD BE I'lADE
IN BOTH DIRECTION FRDI'l THE OPEN SPLICE
TO ENSURE THAT NO WATER IS PRESENT IN
ADJACENT CABLE SECTIONS - SEE FIGURES 5 AND 6

Fig. I-Cable Repair-Underground PIC Plant IReoiota nce Fault}
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SECTION 644-201-101

REQUIRED TEST EQUIP"ENT
(DR EQUIVALENT)
1 - OPEN FAULT LOCATOR

( 145A TEST SET IF
AVAILABLE)

2 - 1013A HANDSET
3 - 145A TEST SET

GREATER
THAN

NOTE :
AFTER REPAIR OF OPEN FAULT IS COIIPLETEO .
AND IT IS SUSPECTED THAT THE TROUBLE
liAS IIATER RelATED . TESTS USING THE
176A SICK PIC DR TOR SHOULD BE MOE
IN BOTH DIRECTION FRllIl THE OPEN SPLICE
TO ENSURE THAT NO IIATER IS PRESENT IN
ADJACENT CABLE SECTIONS - SEE FIGURES 5 AND 6

Fig. 2-Cable Repair-Underground PIC Plant (Open Fault'
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5.05 In general, the outside plant instruments
used in the rout ine maintenance of PIC cable

include resistive bridge-type test sets, open fault
locators, and time domain reflectometers.

C. Water Entry .

Related Bell ~ystem Practices - Sections 637-305·303,
634·305-514, 644-104-090, 644-200-030, and
644-201 -105

5.06 Alth ough PIC insulation is more tolera nt of
water and moisture than pulp, water in

PIC ca ble ca nnot be ign ored. While water
in PIC cable may not affect service initially,
conductor corrosion will occur where insulation
defects are exposed to water, resu lt ing in a
degradat ion of ser vice. In t his regard , it is
recommended that the encapsulated series of the
710 Connecto r System or equivale nt be used in all
splicing operations in PIC cable in the underground
plan t.

5.07 A properly designed and adequately monitored
pressure system will prevent or minimize

the entrance of water th rough most sheath breaks.

ISS 1, SECTION 644·201 -101

However, it is imperative that d ur ing an y
occas ion w hen a leak has occu rred an d
the ca ble has b e en exp osed to water,
th e ' recom m en ded p ro cedures covered in
Section 644·104-090 to de tect and clear
any water that may h a v e e ntered the
ca ble be str ictly adhered to. In addition,
proper pressu re buffering procedures, as outli ned
in Section 637-305-303, must be followed wheneve r
the cable sheath is opened to ensure that t he cable
sections are adequate ly protec ted aga inst wate r
ent ry dur ing this period.

5.08 A device coded the 1A sensor is ava ilable
as an option to aid in locating wate r in

splices (Sect ion 644-201-105). As shown in Fig. 3,
the 1A sensor is a short length (approximate ly 12
inches) of paired conductors, one side of which is
PIC with the insu latio n removed at one end, and
the othe r side, pulp. A plastic cap at the exposed
end ensu res close contact of- the pulp conducto r
with the bare copper. This arrangeinent resu lts
in a "junct ion" that is sensi t ive to water in that
when dry, the resistance between sides of the pair
is in the megohm range, but drops to less than
100 kilohms when wet.

PIC PULP

~E:J
12"__.1-

Fig. 3 ':"'-IA Sensor
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S.09 In practi ce, lA sensors are bridged across
a common dedicated pair at each splice point

during const ruction. A second dedicated pair is
required in the cable as a fault-l ocating pair to aid
in identi fying a "wet" sensor. As shown schematically
in Fig. 4, these pairs are terminated on the MDF,
but are not connected to automatic monitoring or
alarming systems . In the event that wate r ent ry
is suspected, the sensors may be accessed via a
shoe at the MDF or a dedicated telephone number.

S.10 In addition to providing a means to aid in
locating a "wet" splice should wate r enter

a cable, the lA sensor arrangement also provides
a means for verifying splice dryness after initial
insta llat ion, rearra ngements, or at any time moisture
entry is suspected.

5.11 Figures 5 and 6 are an extension of Fig. 1
and 2, and show in flowchart form the

procedures to be followed by the field craft and
test center, respectively, when wate r is suspected
of having entered the cable. Essentia lly, these
procedures require that whenever the field craft
or the test center has reason to suspect water
related tr oubles in a cable', a test of the lA sensor
pair be made. If this test indicates a "wet" sensor,
then the suspect sensor is identified by the test
center using automat ic bridge fault location techniques
as covered in Section 634-305-514.

"Such as a large numbe r of cable faults indicated by ALIT.

customer trouble repor ts, etc.

5.12 At this point , the field craft goes to the
indicated manhole location and dries the splice

in the norma l manner. In addition, tests should
be made at this time in both dir ections from the
open splice to ensure that no water is in the
adjacent cable sections. Instrument s that may be
used to conduct th ese test s include the 176A SICK
PIC test set, time domain reflectom et er s, or
humidity-sensing devices.

Page 8

5.13 As shown in Fig. 5, if a cable trouble is
suspected of being water related and the

lA sensor test indicates "dry" sensors, it is
recommended that, while the cable is open at the
trouble location, tests be made in both directions
to ensure that no water is in the adjacent cable
sections.

D. Water Removal

Related Bell System Practice - Section 644-200-030

5.14 In the event that wate r ente rs a cable and
it is determined th at the area of contamination

is . confined to a splice, the wet splice should be
dr ied in the usual manner such as using dry air
or nitrogen and absorbent cloth. If the lA Sensor
System is used, the wet sensor in the splice should,
of course, be replaced and the sensor pair again
tested after the drying operation. In cases where
it is determined that water is present in the
sectionts), the FARM process is available to dry
the section(s) and restore the cable to a dry
condition. The restoration of wet PIC cable by
the FARM process is intended primarily for use in
cases of "one-time" water entry such as that
resulti ng from damage to the sheath or entry prior
to insta llation . Before restoration procedures are
initiated, any cable sheat h damage that will affect
the abi lity of the cable section to maintain pressu re
must be located and repaired .

5. I5 The removal of water from wet PIC cable
by FARM as covered in Section 644-200-030

is a two-step process. In the first step, the bulk
of the water in the cable section(s ) is removed by
forcing high pressure air throug h the cable core.
The air acts similarly to a "piston" in that it forces
the water out of the cable at selected vent points .
This "blast" approach results in removal of
approximately 85% of the wate r in the cable
sectionts),
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USE • TOR
• SIC PIC
• HlJIlIOITY

TEST SECTION

Fig. 5-Craft Procedures



FIELD CRAFT

(FROII FIG. 5)

TEST SENSORS
(LTD
liLT)

LOCATE "WET"
SENSOR USING
RESISTANCE
BRIDGE

INFORII
FIELD CRAFT
OF WET
LOCATION

LARGE NUIIBER OF
FAULTS

ALIT, CTR'S,
LCAIIOS, ETC
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Fig. 6-Test Center Procedures

5.16 The second step in the restoration process
removes by evaporation the residual water

that remains, usually in the form of drople ts and
small puddles in the cable core. This is accomplished
by forcing large quantities of high pressure dry
air through the cable. The dry air vaporizes and
purges the remaining water from the cable. This

procedure is continued until the humidity of the
air exit ing from the cable. at the vent points is
reduced below an acceptable level (35% rh) .

5.17 A typical arrangement of the FARMtechniques
as used to purge a wet PIC cable is shown

schematically in Fig. 7.
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Fig. 7-Water Removal Arrangement for Underground Cable



E. PIC-PULP Inllmaees

Related Bell System Pradiees - Sections 637-242-201
and 637-241-011

5.18 While it is recommen1ded that underground
PIC cable runs beconstructed on an "end-to-end

bas is", th e use of PIC cable in the ' underground
exchange network will inevitably result in interfaces
with pulp core branch cables and th e like. In this
regard, it is essential that pressure plugs be
constructed at these interfaces to isolate the pulp
from an air flow standpoint from th e PIC. I As
covered in Section 637-242-201, the plu Jging
arrangement is required to prevent a buildup of
moisture in the pulp at the junction splic e due to
moisture permeation through the plastic jacket of
the PIC section. The permeated moisture is
transported by normal air flow through the
nonh ygroscopic core of the PIC and results in a
concentration of moisture "downst ream" at the
pulp interface. I In the absence of a pressure plug,
the "blot ter" action of the pulp will result in low
insulation resistance at this point and a degradation
of service. .

Note: Under no circumstances should the
pressure plug be circumvented by a by-pass
arrangement, as this would violate the isolation
of the pulp from the PIC. This isolation of
PI C-pulp sect ions requires that each section
be ma intained as a separate pres sure sect ion,
both from pressure feed and mon it or ing
standpoints.

5.19 It is recommended that the 10-t ype series
of stubs be used when jo ining PIC to pulp

sections. If larger PIC-to-pulp junct ion stubs are
required than are available in the 10-type series ,
the PIC can be plugged using the procedures
outlined in Section 637-241-011 and J plug compound.
Where J plug compound is used, it will be necessary
to remo ve the core binder and "balloon" the core
to allow penetration of the compound.

930-200-010

930-210-020

930-210-100

930-210-200

634 Ser ies

637-020-020

637-222-101

637-225-215

637-241-011

637-242-201

637-305-303

634-305-514

637-410-011

637-410-504

637-412-500

637-450-011

637-600-

644-104-090
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Cable Upkeep System Select ion

Cable Pressure Standards

Design of Air Sources - Trunk
and Toll Cable

Guidelines for Locati ng Pressure '
Monitoring Devices on Trunk or
Toll Cables

Electrica l Ca ble Testing a nd
Identification

Pneumatic Resistance of Cables

F Underground Pressure Transducer
System

B Airflow Transducer (AT-872O)

Pressure Plugs

PluggingPlastic- Insulated Conductor
(PIC ) Cable

Cable Pressure Systems - Buffering

Locating Faults Using Dynatel
710A Test Set

Leak Locating Methods

Gradient Method of Leak Locat ing

Precision Leak Locating

Cable Pressure System
Procedures Dur ing Placing and
Splicing

Cable Pressure Monitoring System

Fault Locating Strategy for Wire
and Cable

6. RRATED BEU SYSTEM PRACTICES

SECTION

901-473-050

930-200-001

TITLE

Air Pressure Analysis Program
(AIRPAP)

Engineering and Implementation
Methods System (ElMS)

644-200-030

644-201-101

644-201·105

Restoring Wet PIC Cable Using
Air Drying

Maintenancp System for PH': Cable
in Undergrou nd Plant I

lA Water Sensor System
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