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1. GENERAL

1.01 This section covers the description and instal-
lation of the 16-type closure used in conjunc

tion with D encapsulant for encapsulating buried
sheath openings in waterproof cables and for rehabil
itation of air core cable.

1.02 This section is reissued to:

(a) Delete the use of E encapsulant

(b) Revise tables to include 16BB2 closure

(c) Delete reference to 16A1, 16B1, 16C1, and 16D1
closures

(d) Include precautions on handling D encapsu
lant

(e) Include new materials and methods.

Revision arrows are used to emphasize the more sig
nificant changes.

.1.03 To prevent water or contaminants
from entering the splice, it is important

that immediately after assembly of closure
that:

• Closure be solidly supported in final position
on a firm foundation

• Encapsulant be poured

• Closure be protected from sun.

1.04 The 16AA2 closure is used to encapsulate the
connection between buried waterproof distri

bution cable and service wires as outlined in Section
631-600-214.•

NOTICE
Not for use or disclosure outside the

Ben System except under written agreement

Printed in U.S.A. Page 1



SECTION 633-500-104

1.05 The 16-type closures will accommodate maxi
mum size cables and splice bundles as listed in

Table A.•For larger cables use the 23-type closure as
outlined in Section 633-500-110.•

TABLE A

MAXIMUM SIZE CABLES PER END AND SPLICE BUNDLE (INCHES)

SINGLE CABLE BRANCH CABLE SPLICE BUNDLE SHEATH

CLOSURE MAX DIA MAX DIA (NOTE) MAX DIA OPENING

16A2 1.2 1.7 2.5 12

16BB2 2.5 3.7 3.7 12

16B2 2.5 3.7 3.7 21

16C2 2.5 3.7 4.2 21

16D2 3.4 5.0 5.9 21

16E2 3.4 5.0 6.6 21

Note: Maximum diameter is the total diameter of the two cables combined entering one
end.
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2 . DESCRIPTION

2.01 The 16-type closure is illustrated in Fig. 1.

ISS 3, SECTION 633-500-1 04

r
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t,
KIT OF PAR TS CONSISTS OF: CLOSURE KITS OF PA RTS

..

• INSTR UCT ION SHEET
• CORRUGAT EO LINER
• D SEALING TAPE
• PLASTIC CLAMPS
• FOAM BLOCK
• DR TA PE
• DISPOSABLE GLOVES

• B BOND CLAMP
• V IN YL TAPE
• FOAM STR IP
• CAB LE TI E
• FUNNEL
• PLUGS
• ABRASIVE STR IP
• SOLVENT WIPES

Fig. 1-.16-Type Closure•

16A2
16BB2
16B2
16C2
16D2
16E2

D-180841
D-180895
D·180829
D·180829
D·180773
D·180773
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SECTION 633-500-104

2.02 Since the closure is not watertight, the splice
must be totally encapsulated to prevent the

entry of water.

2.03 tOptional parts not furnished with the closure
which must be ordered separately are as fol-

lows:

(a) D Encapsulant: Tables Band C list the use
and estimated quantities of D encapsulant

required to fill the closures. The D encapsulant is
described in Section 081-852-123.

TABLE B

USE OF D ENCAPSULANT FOR ENCAPSULATING SPLICE

USE

Can it be used for Can it be used on Reenterable
buried waterproof rehabilitated
cable splices? nonpressurized

buried air core
cable spices?

Yes' Yes Yes

• Waterproof cable filled with FLEXGELt fill
ing compound (indicated by the letter "F" or
"G" in the cable code) does not require clean
ing. In those cases where petroleum jelly (PJ)
filled cable (indicated by the letter "L" or "J"
in the cable code) is used on new construction
and in reentry and rehabilitation, solvent
cleaning must be used, since petroleum jelly
(PJ) filling compound must be removed thor
oughly. This is required to assure a water
tight seal between the D encapsulant and the
conductor insulation. Solvent cleaning, as
outlined in Section 632-410-200, is the most
effective method.

t Trademark of Western Electric.
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TABLE C

ESTIMATED QUANTITY OF ENCAPSULANT REQUIRED
TO FILL 16-TYPE CLOSURES

o ENCAPSULANT (GRAMS)
CLOSURE (NOTE)

16A2 2,800

16BB2 5,200

16B2 6,500

16C2 7,900

16D2 12,400

16E2 13,200

Note: It is recommended that extra kit of en
capsulant be available in case splice is
smaller than anticipated to ensure clo
sure is completely filled.

Do not experiment with other encap
s ulants.

(b) Kit ofParts D-181122: This kit consists of
an upper and lower plate and a nut for secur

ing a No.6 ground wire to bond the cable sheath
to the power company ground as shown in Fig. 9.

(c) No.6 ground wire (when required).•
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3. CABLE SHEATH PREPARATION

3.01 Prepare cable sheath as illustrated in Fig. 2.

r,

SHEATH
CLOSURE OPEN ING

IINCHES)

16A2 12
16882 12
16B2 21
16C2 21
16D2 21
16E2 21

1
(SEE TABLE)

I

1. Caution: Exercise care when removing sheaths to prevent damage to the core wrap. Mark cable
sheaths per table, then remove jacket and metallic shields from each cable end. When cables have UM-type
protection, remove the outer polythylene jacket and underlying corrugated steel sh ield back 14 inches from
butt of cab le (Fig . 14) on both sides of sheath opening.

2. Warning: Do not force the bond clamp between the aluminum shield and core wrap as this
could damage the conductors. Install inner plate of B bond clamp as outli ned in Section 081-852-118.
Do not install outer plate at this time .

3. .Remove core wrap and. install binder group identification ties and remove unit binders.

4. .Waterproof cable filled with FLEXGEL filling compound (indicated by the letter "F" or "G" in the cable
code) does not require cleaning. In those cases where petroleum jelly (PJ) filled cable (indicated by the let 
ter "L" or "J" in the cable code) is used on new construction and in reentry and rehabilitation, solvent
cleaning must be used, since petroleum jelly (PJ) filling compound must be removed thoroughly. This is
required to assure a watertight seal between the D encapsulant and the conductor insulation. Solvent
clean ing, as outlined in Section 632-410-200, is the most effective method.•

5. Install paper marker 4 inches from butt of cable to aid in positioning metal tray.

Fig. 2-Cable Sheath Prepara tion
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SECTION 633-500-104

4 . INSTALLATION OF SPLICING TRAY

4 .0 1 Install splicing tray at st raight splice as illus
trated in Fig. 3.

• Note: Inline splicing can he done with the

3

tray in place but is often easier if th e tray is
add ed after the wirewo rk is complete. However ,
it will be necessa ry to place a temporary bond
across th e sheath opening unti l th e tray is
placed.•

TAPE
MARKER

\ 1---

1. Position splici ng tr ay between tape markers.

3
TAPE

MARKER

2. Place all four sea ling clamps around cable sheath, and secure metal tray by ratchet tightening sea ling
clamps. Fold back excess length of sealing clamp and store in base of metal tray. Do not push the excess
through a tray slot.

3. .Spread the strands of the braid to form a hole and place over th e stud of B bond clamp perpendicular to
the cable length, then place oute r plate and secure wit h nut. Tighten nut with 21 6-ty p e tool only. Tuck
excess bond braid back unde rneath cable in t he t ray.•

Fig. 3-lnst a lled Splicing Tray a t Stra ight Splice
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4 .02 When two cables enter one end, inst all splic
ing tray as illustrated in Fig. 4.

1. Prior to installation of splicing tray, form a collar on each cable as outlined in Fig. 8. Protect collars
duri ng splicing by wrapping with release paper from strips of D sealing tape. Secure with vinyl tape .

Note: Building of sealing tape collar s at thi s time is necessary only when two cables ar e present. The
release paper must be removed before closing th e splice.

2. Reposition sealing clamps in outer slots of tray, then position cables in t ray and secure with sealing clamps.
Ratchet tighten the clamps. Fold back excess length of sealing clamps and store in base of metal tray.
Do not push the excess through a tray slot.

3. Push bond braid over stud of each B bond clamp, then place outer plate and secure with nut. Tighten with
216-type tool only. tTuck excess bond braid back underneath cable.•

4. Place center of foam block between cables 6-1/2 inches from end of tray.

Fig. 4 -lnstalled Splicing Tray at Twa-Cable Entry
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SECTION 633-500- 104

5. SPLICING

5 .01 Spli ce th e cabl es and secure splice bundle as
out lined in Fig. 5 and 6.

Note: There are no special problems in con
structing splices in the I6-type closure; howe v
er, the following information shou ld prove
helpful :

(a) Foldback splicing shou ld be done with the
splicing tray ins talled as described in Part 4.

Whe n preparing the cab le for the fold back method
of splicing, do not tie the matching units to 
gether with a common tie at the butt of the
cable.•This pre vents wire movement and

uses more room in the closure and also lim 
its th e flow of encapsulant.•

(b) Spl ice the groups toward the back of th e clo
sure fir st and dr ess core of cabl e loosely in the

bottom of tray.

(c) In line splicing can be done with th e tray in
place but is ofte n easier if the tray is placed

aft er t he wirework is complete. • Howe ver, it will
be necessary to place a temporary bond across
sheath opening until tray is place d.•

(d) When splicing scree ned cab le, restore the
screen as out lined in Section 640-010-005.

1. Splice cable conductors using 710-type conn ect ors or approved equiva len t as outl ined in Sect ion 632-205-220.
• If 710-type connec tors are used for splicing, ins ta ll a 710-FS-25 filler st r ip in th e connecto r bridge ports
as out lined on the instruction sheet for the fill er st r ip and in Section 632-205-220.•

2. Position connectors on ' top of cab le core as shown (foldback spli ce).

Fig . 5 - Po, itioning Sp liced Conducto rs on Top of Coble Core
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ISS 3, SECTION 633-500-104

1. Tie down the splice bundl e with cab le ti es and cut off excess cable tie .

Fig. 6-Securing Splice Bundle
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SECTION 633 -500- 104

6. INSTALLATION OF CORRUGATED LINER

6.01 Insta ll th e corrugated liner aro und th e com
pleted splice as illustra ted in Fig. 7.

END VIEW

1. tWarning: Assure that no wires are sticking through the corruga ted lin er to cause a path for
water to reach the splice .• Place and center corrugated liner with seam up aro und out side of metal tray
and secur e with cable tie. The liner , to which D encapsula nt will ad here, controls the splice and pr events conduc
to rs and connector s from contacting the closu re cover, thus ass uring comp lete encapsulant coverage and pene
tration. No other wrap is required.

2. Cut a V-notch approximately 2 inches by 2 inches on top of the corr uga te d liner und er the filling hole loca
tion to provide an unrestricted flow whi le encapsulating.

Fig . 7 - lnsta lled Corrugated lin er
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7. FORMING COLLARS ON CABLE SHEATH

7.01 Place a collar on ea ch cable sh ea th as
outlin e d in Fig. 8 to form a seal. The D

enca psulant will not bond to cable jacket; however, it

ME T AL TR AY

ISS 3, SECTION 633 -500-104

will bond to the white side of the DR ta pe. thus pre
venti ng a leak betwe en th e polyethylene jacket and
th e encapsulant.

IH. Caution: Use disposable gloves while handling solvent wip es. Usi ng solven t wipes supplied with
the closure, clean about 2 inches of cab le sheat h beyond th e end of tray . If th e tray is not in place, mark
the j acket at the point where the end of the tray will be.

2. Ca ution: Do not scuff the cable sheath longitudinally a s th is could produce leak ch annels.
Using abrasive strip or carding bru sh, scuff th e cleaned ar ea circumfere nt ially. Remove the scuffing debris.
Longitudinal scra tches must be scuffed out to pr event potent ial leak paths for water.

3. Caution: Do not heat the tape directly in the airflo w of a h eater or blower. This reduces th e
adh esion of the tape to the cable sheath. If preheating in cold weath er is required, plac e th e
tape in a warm place prior to use. Usi ng one turn (ends butted) of 3/ 4-inch wide by liB-inch th ick D
sealing tape, form a colla r approximate ly 114 inch fr om meta l tray locat ion.•

Note: When a No.6 ground wire is used to bond the cable sheath to power compa ny ground as shown
in Fig. 9, the bare copper conductor must be placed bet ween layers of D sea ling tape as shown in Fig. 9.

~4. Wa rnin g: Us e only 3/4-inch wide DR tape and the len g th s pecified. Ex cess ive use ofDR tape
pre vents flow of en cap s ulan t into closure. Cut a length of 3/4 inch wide DR tap e approximately 3
t imes the circumference of the cable, then st re tch-wrap th e DR tape (white side out ) over th e sealing tape
colla r to completely cover and compress it. Do not st retch the last turn of DR ta pe, but pr ess t he tape on
firmly so it will not peel off while encapsulant is curing.•

N ote: Remo ve release pape r from colla r a t th e two-cable entra nce.

Fig. B-Forming Collar

Page 11



SECTION 633 -500 -104

7.02 Bond th e cable sheath to th e power company
gr ound using No.6 gro und wire and D-181122

kit of parts as covered in local instruct ions or as
shown in Fig. 9.

1. . Remo\'c insulation from t he gr ound wire to a point 3 inches beyond the end of tr ay to pr even t water fr om
migrating between copper condu ctor ami insula tion in to the splice.•

2. Inst all and secur e copper cond uctor of gr ound wire Llsing Dl ~1l22 kit of parts.

:3. ,Clean and scuff caulI' j acket as out lined in Fig . 8. Then pla ce a solid copper conductor of No. fj gr'Ju nd wir«

betwee n 1-1/2 layers of D l'ea li n~ tape as shown an d continue to buil d a colla r as outlined in Fig. 8.t

Fig . 9 -Bond ing Ca ble Shc a !h 10 Pow er Com pa ny G"", nd
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8. INSTALLING COVER

8.01 The installation of th e cover is illustrated in
Fig. 9, 10, 11, 12, and 13.

3/ 4 TO 1 IN.

1. Remove the backing from one piece of foam tape and place flush with the inside edge of the closu re opposite
the hinge.

• 2. Cut the tape so that each end extends about 3/4 to 1 inch beyond the end of th e flange .•

Fig. 10-Applying Foam Tape

Page 13



SECnO N 633-500- 104

1. ~W ipc th e ins ide of the cover clean , then pla ce and cente r cover over comple ted spli ce so that. holes are on
top. Place a temporary cabl e t ie a round center of the cover to help hold closed un til the plas t ic cla mps are
placed.

2. Slide bla ck plasti c clam ps on flange of cover to secure in closed position. Remo ve the temporary t ie.

3. Cut four pieces of foam tape 2 inch es long fr om th e second str ip. Remove the backing and place the 2-inch
long strips over the slits at each end of the hi nge on th e back of the cover and at each end of the plastic
clamp on the fr ont of the closur e.•

Fig. 11- Applying Tape Over Ends of Closure
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ISS 3, SECTION 6 33- 500 -104

.1. Posi t ion the cover over the splice so the hol es are in ali gnment wit h t he V-slot s cut in t he lin er .•

2. Wrap each nozzle wit h vin yl t ape st a r t ing on t he ca ble and ext en ding to t he edge of plastic cla mps , assuring
all foam tape is cover ed t o pr event leakage. H old t he cover while wrapping to pr even t movem en t a nd rot a
tion about t he spli ce.

'Jt It is important th a t immedia tely a f ter assembly:

• Clos ur e be solidly supported in final position on a fi rm foun da tion (Step 3)

• Encapsulant poured (Step 6)

• Closure is protected fr om sun (Fig. 13 ).

3. Remo ve all temporary sup ports a nd plac e closure on linn foundation before filling . Th is will pr event da m
ag e to t he closure wh en backfill ing th e sp lice pi t .•

4. Sna p funn el in hole . If closure is not level, place funne l in upper hole.

5. • DA N GER : Us e B disposable gloves A T -8982, Section 081 -856-101, and s tandar d s a fe ty
glasses when mixing an d pouring D encapsulan t. Skin that has com e in cou tac t with
unreacted polyurethane should be washed with soap and w a ter. 1"1 cas e of eye contact, flush
thoroughly with running water or KS-21527 eye wash and then g e t medical attention. Mix en
cap su lant per instruct ions on conta ine r an d ins t ruct ion sheet us ing the bucket for m ixing t he large ki t s.

6. Pou r the enca psula nt into th e funnel unti l en cap sul a nt runs fr om vent hole . Plug vent hol e and complet e
filling opera t ion. Once started pou ring enca psula nt, do not in terrupt any longer t ha n necessary to mix addi
tional enca psula nt. Th is is importa nt to ensure a complete wa tertigh t fill..

Fig. 12 -Filling Splice With Encapsulant
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SECTION 633-500- 104

V IEWA

1. Inser t plugs in holes.

• 2. Backfill the spl ice pit. If the splice pit is not to be completely backfilled at this t ime, protect the closure
from sunli gh t. Ut lra violet exposure may deteriorate the cover and then the encapsulant in less than one
month.•

Fig. 13-Completed Installation
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1. Insta ll B bond clamps and No. 6 ground wire to pr ovide continuity across UM-type protecti on as outlined
in Section 081-852-118 and cut off stud flu sh to nut.

2. Wrap bond clamps with D sealing tape.

3. Wrap D sea ling tape with DR tape and vinyl tape. This provides corr osion pr otection .

• 4". When "bonding the cab le sheath to power company ground is required, remove app rox imately 2 inches of
insula t ion from No.6 gr ound wire provi ding cont inuity for UM-type protection. Then using an AT-7796X
connector, connect gr ound wires as shown.

5. Protect connector from cor rosion as outlined in St eps 2 and 3 above.•

Fig . 14-Providing Continuity for UM-Type Protection
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9. RE'ENTRY

9 .01 Planned reentry is not recommended,
but i f th e 16-type closur e is reentered

(Fig. 15) it will be necessary to have a new kit
.ofparts (see table, Fig. 1, for appropriate kit)
for en closin g splice. The cover is reusable; howev
er, it will have to be cleaned and th e foam strip re
placed with new st r ip from kit.

Note: Disposable gloves are not required
when reentering splice.

9.02 t Perform th e necessary wirework. If the
splice is wet, remove as much D encaps ulant

as possible, D sea ling ta pe, and DR tape collar. Re
place all connectors because connectors cann ot be

successfull y dri ed out . Dry out the splice by pouring
KS-21446 solvent over the wires using a ladl e and let
it flow back into bucket for reuse. Completel y rebuild
and replace 16-type closure as previously discus sed.

9 .03 Install a new kit of parts and cover as outlined
in Fig. 8, 10, 11, 12, and 13.•

R eenter ed splices will tend to in
crease in size and loose pieces of
cured encapsula n t may furth er in
crease the bulk to a point where the
n ex t larger size cover may be r e
quired.

1. Remove vinyl tape, t black plast ic clamps, and cover from splice to expose D encaps ulant .

2. Tear encapsulant with finger s to expose seam of cor rugated liner , cut the cable t ie, an d peel off liner to ex
pose connectors. Work from the ends of th e splice and handle units carefully to prevent damage to wirewo rk.
Complete removal of encapsulant is not necessar y. t Remove cable ti es fr om wire bundle (cut the cable · : ' 0

over th e modules to prevent cut ting wirework.ls

Fig. IS -Reentering Splice
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.10. USE OF CLOSURE AT CABLE END LOCATION.

• 10.01 After the cable ends have been cleared, in
stall the 16-type closure as outlined herein.

E PLASTIC CAP

CLOSURE CAP IN. DIA.

16A2 1.25

16882 , 1682 1 .6

16C2 1 .6

1602 2.2

16E2 2.2

1. Obtain appropriate plastic cap as listed in Table.

ISS 3, SECTION 633-500-104

10.02 Install E plastic cap as shown in Fig.· 16.

10.03 Set the closure in position and pour the en
capsulant as outlined in Fig. 12.•

2. Place plastic cap in vacant end of the closure with the open end toward the outside.

3. Wrap the nozzle with vinyl tape starting on the plastic cap and extending to the edge of plastic clamps, as
suring all foam tape is covered to prevent leakage.

Fig. 16-.lnstallation of Plastic Cap at Cable End Location.
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.11. TERMINATION OF BURIED SERVICE WIRE.

.11 .01 Terminat ion of buri ed service wire within
th e closures covered herein is not recom

mended. This procedure is covered in Section 631-600
214. However , if it becomes necessary to provide a
service wire te rmina tion at a splice location; follow
the proced ures outlined in Fig . 17 and 18.

1. Prepare servic e wire as shown.

2. Twist pairs to mai ntain iden tity.

11.02 After the wirework has been completed, iso-
late the service wire connection from the

splice by notch ing th e corrugated liner an d sa nd
wiching th e serv ice wir es betwee n layer s of th e liner
as out lined in Section 631-600-214.

11.03 Clean and place shield of service wires be
tween layers of sealing tape and wrap with

DR tape as outlined in Sect ion 631-600-214.

.-
~-~-~--==--:.::.::~-=--- -.i->>:

3. Remove all filling compou nd fro m conductors. Waterproof cabl e filled with FLEXGEL filling compound
(indicated by the letter "B'" or "G" in the cable code) does not require clean ing. In those cases where petro
leum je lly (PJ) filled cab le (indicated by the letter "L" or "J" in th e cable code) is used on new construction
and in reentry and rehabili tation, solvent cleaning must be used, since petroleum jelly (PJ) fill ing compound
must be removed t horoughly. This is requi red to assure a watertight sea l between the D encapsulant and
th e conductor insulation. Solvent cleaning, as out lined in Section 632-410-200, is th e most effect ive metho d.

Fig. 17 -.Pre pa ration of Se rvice Wire.
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NUT FROM KIT OF PARTS~

ISS 3, SECTION 633-500-104

NUTS FURNISHED
WITH B BOND
CLAMP

LOWER PLATE
OF 0181122
KIT OF PARTS

1.

2.

SERVICE WIRE
SHIELD

Bond the metallic shield of service wire using D-181122 Kit of Parts.

Splice the service wire conductors to the assigned cable pairs as outlined in Section 631-600-214.•

Fig. 18-.Bonding Service Wire Shield.
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