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FOREWCRD

1. This Departnment of Defense Standard Practice is approved for use by the
Naval Sea Systens Command, Departnent of the Navy, and is available for use by al
Departments and Agencies of the Departnent of Defense.

2. Beneficial comments (recomrendati ons, additions, deletions) and any
pertinent data which may be of use in inproving this docunent shoul d be addressed
to: Departnment of the Navy, Naval Sea Systens Command, ATTN SEA 05Q 1333 Isaac
Hul | Avenue Sout heast, Stop 5160, Washington Navy Yard, DC 20376-5160 by using the
sel f - addressed Standardi zati on Docunent | nprovenent Proposal (DD For m 1426)
appearing at the end of this docurment or by letter

3. This standard practice provides detailed infornati on and gui dance to
personnel concerned with the installation of fiber optic cable topol ogies (fiber
optic cabling and associ ated conponents) on Naval surface ships and submarines. The
net hods specified herein are not identifiable to any specific ship class or type,
but are intended to standardize and mninize variations in installation nethods to
enhance the compatibility of the installations on all Naval ships.

4. In order to provide flexibility in the use and update of the installation
nmet hods, this standard practice is issued in eight parts; the basic Standard
practice and seven nunbered parts as foll ows:

Part 1 Cabl es

Part 2 Equi prent

Part 3 Cabl e Penetrations

Part 4 Cabl enays

Part 5 Connectors and | nterconnections

Part 6 Tests

Part 7 Pierside Connectivity Cable Assenblies and | nterconnection Hardware
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1. SCCPE

1.1 Scope. This standard practice provides detail ed methods for testing
optical fiber cable installations.

1.1.1 Applicability. These criteria apply to installations on specific ships
when i nvoked by the governing ship specification or other contractual docunent.
They are intended prinarily for new construction; however, they are al so applicabl e
for conversion or alteration of existing ships. Wiere there is a conflict between
this docurent and the ship specification or contract, the ship specification or
contract shall take precedence. Were ship design is such that the nethods herein
cannot be inpl emented, users shall submt new methods or nodifications to existing
net hods for approval prior to inplenmentation to: Departnent of the Navy, Naval
Surface Warfare Center, Dahlgren Division, ATTN Code B35, 17320 Dahl gren Road,

Dahl gren, VA 22448-5100.
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2. APPLI CABLE DOCUMENTS

2.1 Ceneral. The docunments listed in this section are specified in sections
3, 4 and 5 of this standard. This section does not include docurments cited in other
sections of this standard or recommended for additional infornation or as exanpl es.
Wil e every effort has been nade to ensure the conpl eteness of this list, docunent
users are cautioned that they must meet all specified requirenments docunents cited
in sections 3, 4 and 5 of this standard, whether or not they are listed

2.2 Qovernnment docunents.

2.2.1 Specifications, standards and handbooks. The follow ng specifications,
standards and handbooks forma part of this document to the extent specified herein.
Unl ess ot herwi se specified, the issues of these documents are those listed in the
i ssue of the Departnent of Defense Index of Specifications and Standards (DD SS)

and suppl enent thereto, cited in the solicitation (see 6.2).

FEDERAL SPEC FI CATI ONS
A- A-59731 - Fttings, Tube, Blown ptical Fiber.
DEPARTMENT OF DEFENSE SPEC FI CATI ONS

M L- PRF- 24623/ 4 Splice, Fiber Ootic, Housing, Fiber.

M L- G 28876 - Connectors, Fiber Optic, Grcular, Plug and
Receptacle Style, Miultiple Renovabl e Ternini,
CGeneral Specification for.

M L- T- 29504 - Termni, Fiber otic Connector, Removabl e, General
Specification for.

M L- G 83522 - Connectors, Fiber Optic, Fixed Single Term nus,
CGeneral Specification for.

M L- PRF- 85045 - Cable, Fiber otic, (Metric) General Specification
for.

DEPARTMENT OF DEFENSE STANDARDS

M L-STD-2042-1 - Fiber Optic Topol ogy Installation Standard Mt hods
for Naval Ships (Cables)(Part 1 of 7 Parts).

M L-STD- 2042-2 - Fiber Optic Topology Installation Standard Met hods
for Naval Ships (Equipnent)(Part 2 of 7 Parts).

(Unl ess ot herwi se indicated, copies of the above specifications, standards, and
handbooks are avail able fromthe Standardi zati on Documents O der Desk, 700 Robbins
Ave, Building 4D Phil adel phia, PA 19111-5094.)

2.2.2 Cher Governnent docunments. The foll owing other Government docunents
forma part of this docunent to the extent specified herein. Unless otherw se
specified, the issues are those cited in the solicitation.
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DEPARTMENT OF DEFENSE DRAW NGS

NAVSEA Drawing - 6872811 Tool Kit, ML-G 83522, Fiber ptic, Navy
Shi pboar d.

- 6872812 Tool Kit, ML-S 24623, Fiber Optic, Navy
Shi pboar d.

- 6877804 Junpers, Test Equi pment, Fiber ptic.
- 7085185 Tool Kit, Fiber Optic, Navy, Submarine.

(Copi es of documents shoul d be obtained fromthe contracting activity or as
directed by the contracting officer.)

2.3 Non-Government publications. The follow ng docurents forma part of this
docurment to the extent specified herein. Unless otherw se specified, the issues of
t he docurents which are DCD adopted are those listed in the issue of the DD SS
cited in the solicitation. Unless otherw se specified, the issues of docunents not
listed in the DODI SS are the issues of the docunments cited in the solicitation (see
6.2).

AVERI CAN NATI CNAL STANDARDS | NSTI TUTE (ANSI)

ANSI Z7136. 2 - Safe Use of ptical Fiber Communication Systens
Wilizing Laser D ode and LED Sources.

(Application for copies should be addressed to the Amrerican National Standards
Institute, 1430 Broadway, New York, NY 10018-3308.)

ELECTRCNI CS | NDUSTRY ASSCO ATI QN TELECOMMUNI CATI ONS | NDUSTRY ASSCC ATI CN
El A/ Tl A- 455- 61

Measurenment of Fiber or Cable Attenuation Using an
OTDR

El A/ Tl A- 455- 171

Attenuation by Substitution Measurenent for Short
Length Milti node Graded I ndex and Si ngl e node
ptical Fiber Cable Assenbli es.

El ATl A- 440 - Fiber Ooptic Term nol ogy.

TIA El A526-14 - ptical Power Loss Measurerents of Installed
Mul ti node Fiber Cable Pl ant.

(Application for copies shoul d be addressed to d obal Engi neeri ng Docunents,
1990 M Street NW Suite 400, Washi ngton, DC 20036.)

2.4 (Oder of precedence. In the event of a conflict between the text of this
docurrent and the references cited herein, the text of this docurment takes
precedence. Nothing in this docunent, however, supersedes applicable |aws and
regul ati ons unl ess a specific exenption has been obt ai ned.
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3. DEFINTIONS

3.1 Ceneral fiber optics terms. Definitions for general fiber optics terns
used in this standard practice are in accordance with EIA TI A-440. Definitions for
other ternms as they are used in this standard practice are given in the fol |l owi ng
par agr aphs.

3.2 Acronyns. The followi ng acronyns are used in this standard practice:

BOF Bl own optical fiber

CPR  Coupl ed power ratio

FOCOP Fiber optic cable plant

FOCT Fiber optic cable topol ogy

FA CB Fiber optic interconnection box
MY Measurement qual ity junper

TRB Tube routing box

3.3 BCF bundle. A group of optical fibers within a special jacket that allows
the entire bundle to be blown into a BOF tube.

3.4 BCF fiber. An optical fiber with a special coating that allows the fiber
to be blown into a BOF tube.

3.5 BOF tube. A tube within a BOF cable through which optical fibers or
optical fiber bundles are bl own.

3.6 BCF tube coupler. A device used to join two BOF tubes together

3.7 BCF tube routing box (TRB). An enclosure for holding BO- cabl es (trunk
and | ocal), BCOF tubes (trunk and local), and BCF tube couplers to interconnect BOF
t ubes.

3.8 Concatenated optical link. A concatenated optical link is a |ink made up
of two or nore individual cable assenblies connected together in series.

3.9 End user equipnent. Any cabinet, case, panel, or device that contains
conponents that are either the origin or destination of an optical signal

3.10 Fiber optic cable plant (FOOP). A subset of the FOCT that excludes |oca
cabl es and their associated components. A conventional FOCP includes FQ CBs, trunk
cabl es and their associated connectors and splices. A BCOF FOCP consists of FQA CBs,
TRBs, tube coupl ers, BOF trunk cables, BCF fibers, BOF bundles, tube furcation units

and associ ated connectors and spli ces.

3.11 Fiber optic cable topology. An integrated optical fiber distribution
systemthat provides the optical interconnection between end user equiprents. A
conventional FOCT includes the conventional FOCP components and outl et boxes, |oca
cables and their associated connectors and splices. A BOF FOCT includes the BCF
FQOCP conponents, BCF cable furcations, |ocal conventional cables, |ocal tube cables,
and associ ated connectors and spli ces.

3.12 Fiber optic interconnection box (FOCB). An enclosure for holding
optical fiber cable (BCF and conventional), BCF tubes, tube furcation units, and
optical fiber splices, connectors and adapters.
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3.13 Local cable.

3.13.1 Local conventional cable. A conventional optical fiber cable that runs
bet ween an end user equi pnent and an FO B (or outlet box), or between an FA CB and
an outl et box.

3.13.2 Local BCF cable. A BCF cable that runs between end user equi pnment and
a TRB, or between a TRB and an outl et box.

3.14 Measurenment quality junper (MY). A junper cable that is of high optica
quality, is highly repeatabl e in successive connections, and is consistent with
ot her measurement quality junpers in connections.

3.15 ptical fiber cable. A cable that contains optical fibers.

3.15.1 BOF cable. A cable that contains one or nore BCOF tubes through which
BCOF fibers or BOF fiber bundles are bl own.

3.15.2 onventional optical fiber cable. An optical fiber cable in which the
optical fiber is an integral part of the cable and is installed during the cable
manuf acturi ng process.

3.16 ptical fiber cable conponent (QFQC). A buffered fiber augnented with a
concentric layer of strength nenbers and an overal |l jacket.

3.17 CQutlet box. A small termnation box used to break out a |local cable from
an FOCB or TRBto one or nore end user equipments within a conpartment or area.

3.18 Trunk cable. An optical fiber cable that runs between two FQO CBs.
Typically, trunk cables are run in the main cabl enays and have higher fiber counts
per cable than | ocal cables.

3.18.1 onventional trunk cable. A conventional optical fiber cable that runs
bet ween two FQ CBs.

3.18.2 BOF trunk cable. A single BOF cable connected between two FOCOP TRBs or
between a FOOP TRB and a FOOP FO CB. A BCF trunk cabl e contains nultiple BCF trunk
t ubes.
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4. (GENERAL REQU REMENTS

4.1 Test nethods. The test nethods identified in this standard practice shal
be used to verify the proper operation and perfornance of the conponents that make
up the FOCT (see 3.11). These tests shall be performed during vari ous phases of
installation of the FOCT, as described in the foll owi ng paragraphs.

4.1.1 Acceptance tests. Conventional optical fiber cable, BOF cable and
associ ated conponents shoul d undergo visual inspection and testing upon receipt at

the shipyard. The conventional optical fiber cable should be tested while still on
the shipping reel to ensure that it is mechanically, and optically sound.
Simlarly, BOF cable should be tested while still on the shipping reel to ensure

that it 1s mechanically sound. The associated fiber optic conponents shoul d be
subj ected to visual exam nation only.

4.1.2 Pre-Installation tests. Visual inspection and testing of the
conventional optical fiber cable and BOF cabl e shoul d be conducted just prior to
installation in the cableways to verify that the cables are still mechanically and
optically sound

4.1.3 |Installation tests. After conventional optical fiber cable is installed
i n the cabl emays, the pre-installation tests should be repeated to verify that
fibers were not broken or danaged when the cabl e was pul |l ed through the cabl enays.
After BOF cable is installed in the cabl emays, the pre-installation tests should be
repeated to verify that the cables were not damaged when the cabl e was pul | ed
through the cabl emays. Additional testing shall be conducted after installation of
connectors or splices to ensure that the optical |osses induced by these conponents
are within acceptable limts and that the continuity of each fiber between
i nterconnection devi ces has been nai ntai ned.

4.1.4 Post-Installation tests. After all FOCT |inks have been install ed,
tests shall be conducted to verify that the end-to-end attenuation of the FOCT is
within specified linits.

4.2 Test equipnment. The follow ng paragraphs discuss optical test equi pment
in general terms only. The specific equipment to be used for each test is
identified in the individual test methods of section 5.

4,2.1 otical tine domain reflectonreter (OITDR). The OIDR i s used for

a. Estimating the attenuation rate of a fiber
b. I dentifying the nature and | ocation of defects in an optical |ink

4.2.2 otical power neter and stabilized light source. The optical power
meter and stabilized light source (for exanple, portable light emtting di ode (LED)
or laser diode) are used together to make accurate optical transnission |oss
measurenents. Measurenent quality junpers (MYs) are used to couple light fromthe
stabilized source to the optical l|ink under test, and fromthe optical |ink under
test to the power neter.

4.2.3 ptical loss test set (ATS). The QLTS conbi nes the optical power neter
and stabilized light source (see 4.2.2) into a single item(in sone cases the QLTS
may still consist of two units). The QLTS may display the transm ssion | oss
directly by comparing the optical power |evel of the source with the optical power
level transmtted through the optical Iink under test.

4.2.4 otical return loss neter (ORM. The CRLMis used to neasure the
optical return loss of the optical fiber cable assenbly or link. Test equipment for
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singl e node applications which includes both CRLMand QLTS functionality is
avai | abl e.

4.2.5 Measurenent quality junpers. MQs are required for connecting opti cal
fiber cable assenblies or links to test equipnent. Typical MY configurations shall
be i n accordance w th NAVSEA DWs 6877804. Special MY configurations may be used
with authorized approval. Typical MY configurations are shown in tables | and II.

MQs used with optical power neters, stabilized |ight sources, optical |oss test
sets, and optical return loss neters shall have a mninumlength of 1 m(3 ft).
MQs used with an OIDR shoul d be | ong enough (typically 50 meters (165 feet)) to
conpensate for the inability of the OTDR to make accurate neasurenents on short
lengths [l ess than 50 m (165 feet)] of fiber.

TABLE |. Typical multinode MQ] confi gurations.

Part nunber Fi ber Lengt h Used Termnation to Ternmination to
type (mn) wth test equi prment cabl e assenbly or
(m link (see NOTE 1)
6877804- 1 MV 50 OIDR ST type ST type
6877804- 2 MM 50 OTDR ST type M L- PRF- 24623/ 4
Rot ary Mechani cal
Splice
6877804- 3 MV 50 OTDR ST type M L- T- 29504/ 14
Pin term nus
6877804- 4 MV 50 OTDR ST type M L- T- 29504/ 15
Socket term nus
6877804- 5 M 1 aTs ST type ST type
6877804- 6 M 1 aTs ST type M L- PRF- 24623/ 4
Rot ary Mechani cal
Splice
6877804- 7 M 1 aTs ST type 4 channel ML-G
28876 pl ug
6877804- 8 MV 1 aTs ST type 4 channel ML-G
28876 receptacl e
6877804- 9 M 1 aTs ST type 8 channel ML-CG
28876 pl ug
6877804- 10 MV 1 aTs ST type 8 channel ML-C
28876 receptacl e
6877804- 12 MV 1 aTs ST type 31 channel ML-G
28876 pl ug
6877804- 13 MV 1 aTs ST type 31 channel ML-G
28876 receptacl e
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NOTE 1: Mil ti-fiber connector plugs and receptacles on MJs are only confi gured
with the master polarizing key so that they are conpatible with all
avai |l abl e plug and receptacl e keys.

TABLE 11. Typical single node MY configurations.
Part nunber Fi ber Lengt h Used Termnation to Termnation to
(see NOTE 1) type (mn) wth test equi pment cabl e assenbly or
(m link (see NOTE 2)

6877804- 1SM SM 50 OTDR ST type ST type
6877804- 1SME

6877804- 3SM SM 50 OTDR ST type M L- T- 29504/ 14
6877804- 3SME Pin tern nus
6877804- 4SM SM 50 OTDR ST type M L- T- 29504/ 15
6877804- 4SME Socket term nus
6877804- 5SM SM 1 aTs ST type ST type
6877804- 5SME CRLM

6877804- 7SM SM 1 aTs ST type 4 channel ML-G
6877804- 7SME ORLM 28876 pl ug
6877804- 8SM SM 1 aTs ST type 4 channel ML-G
6877804- 8SME CRLM 28876 receptacl e
6877804- 9SM SM 1 aTs ST type 8 channel ML-GC
6877804- 9SME CRLM 28876 pl ug
6877804- 10SM SM 1 aTs ST type 8 channel ML-G
6877804- 10SVE CRLM 28876 recept acl e
6877804- 12SM SM 1 aTs ST type 31 channel ML-G
6877804- 12SME CRLM 28876 pl ug
6877804- 13SM SM 1 aTs ST type 31 channel ML-GC
6877804- 13SME RLM 28876 receptacl e

NOTE 1:

NOTE 2:

4.2.6 Bare fiber adapters.
cabl es that do not have connectors installed to test equi pnent.

Single mode MQJs with a SMdesignation in the part nunber are used for the
measur enent of connectors fabricated with the standard dome poli shing
process (see part 5 of this standard practice). Single node MJs with a
SME designation in the part nunber are used for the measurement of
connectors fabricated with the enhanced done polishing process (see part 5
of this standard practice).

Mil ti-fiber connector plugs and receptacles on MYJs are only confi gured
with the master polarizing key so that they are conpatible with all plug
and receptacl e keys.

Bare fiber adapters are required for connecting
Bare fiber adapters

may be of various constructions including:



M L- STD- 2042- 6B( SH)

a. a device with an ST conpati bl e connector on one end and a hol di ng nechani sm
for stripped fiber on the other end

b. a single fiber cable with an ST conpati bl e connector on one end and a
tenporary splice which nmates to the stripped fiber on the other end

c. an unused ST conpatibl e connector in which the stripped optical fiber is
pl aced

4.3 Test procedures. The foll owi ng paragraphs di scuss test procedures in
general terns only. Detailed, step-by-step procedures are presented in section 5.

4.3.1 M sual inspections. Vi sual inspections for nechanical damage are
acconpl i shed with the naked eye without using a magnifier

4.3.2 Cable continuity test. The optical fiber cable continuity test is a
sinple test to verify that there is no major damage to or breakage of a fiber. For
mul timode fiber, this test can be acconplished using any portable |ight source, such
as a flashlight. For single node fiber, a high intensity |ight source intended for
optical fiber continuity measurements should be used.

4.3.3 BOF Ball bearing (BB) test. The BB test is a sinple test to verify that
there are no naj or obstructions within the BOF tubes in a BOF cable. This test is
performed using a ball bearing with diameter of 4.5 or 5 nmand a source of
pressurized air.

4.3.4 BOF pressurization test. The BOF pressurization test is a sinple test to
verify that there are no major tears or holes in the BOF tubes and that concatenated
BOF tubes are properly coupled together. This test is perforned using a source of
pressurized air and a pressure gauge.

4.3.5 BCOF tube seal verification test. The BOF tube seal verification test is
used to verify that each unused BOF tube path is properly end seal ed and that each
used BOF path is properly termnated. This test is performed using a source of
pressurized air and a pressure gauge. The BCF tube seal verification test may be
omtted for BOF tube paths that are installed entirely above the ship' s V-line.

4.3.6 Cable attenuation test. The cable attenuation test quantifies the
attenuation of an optical signal over a particular cable ength. The attenuation
test is intended to be used for testing cables that have no termnations installed,
or cables with terminations on only one end, and is perforned using an OTDR

4.3.7 Cable assenbly link loss test. The cable assenbly link loss test is
used to measure the optical |osses associated with connectors and splices in an
optical link; and to denmonstrate that the end-to-end attenuation of an optical fiber
cable assenbly is within acceptable limts. The link loss test shall be performed
using an optical power nmeter and stabilized |ight source, or an OLTS.

4.3.8 Cable topology end-to-end attenuation test. The cable topol ogy end-to-
end attenuation test is used to measure the optical |oss over a series of
concatenated optical links (see 3.8). Typically, this test is performed after
i nterconnection of the FOCT |ocal and trunk cabl es, and nmeasures the optical |oss
fromone | ocal cable equipnent interface to the other. The end-to-end attenuation
test shall be perforned using an optical power neter and stabilized |ight source, or
an QTS

4.3.9 ptical return loss test. The optical return |oss test is used to
measure the relative amount of optical power that would be reflected back into a
link transmtter by the optical fiber cable under test. The optical return |oss
test is perfornmed using an optical return | oss neter




M L- STD- 2042- 6B( SH)

Pass/fail criteria utilized for the optical return | oss test nmust be
consi stent with the polishing method requirenents. Standard dome polish
return loss levels are to be not |ess than 30 dB. Enhanced done polish
return loss levels are to be not |ess than 40 dB

.4 Safety precautions. The follow ng safety precautions apply:

(bserve all witten safety precautions given in the test procedures of
this standard practice.

(bserve all warning signs on equipnent and all witten safety precautions
i ncl uded in the equi pent instruction manual

The classification of a laser is based on the ability of the optical beam
to cause damage to the eye. Under normal operating conditions, an optica
fi ber communi cation system (CGFCS) is inherently an eye safe system but,
when an optical fiber connection is broken and optical view ng instrunents
are used, it is possible that hazardous energy can enter the eye. For
this reason four service group hazard cl asses have been devi sed to

i ndi cate the degree of hazard and required hazard control neasures. Refer
to ANSI 7136.2 for a full technical definition. Sinplified definitions of
the service groups are as foll ows.

SGL - No risk when the end of a fiber is viewed with a m croscope, eye-
| oupe or with the unaided eye. The total output power is |ess than
5 nW

S& - Potentially hazardous when the end of the fiber is viewed for nore
than 0.25 seconds for a source that enits at wavel engt hs bet ween
400 nmto 700 nm (NOTE This wavel ength range is in the visible
region and i s outside of the 850 nmor 1300 nm wavel engt h ranges
used i n Navy equi prent.)

S&a - Hazardous when the end of the fiber is viewed with a nicroscope or
eye-l oupe, but is not hazardous when viewed with the unai ded eye.
The total output power of the source is between 5 mMNVand 50 MW
(NOTE: Most sources used in Navy systens or test equi pnent have
out put power significantly less than 5 nm\W)

SHa - Hazardous when the end of the fiber is viewed under any condition
unl ess protective eye wear is worn. The total output power of the
source i s between 50 mWand 500 nW

The following | aser safety precauti ons shall apply:

(1) Ensure personnel are famliar with the | aser degree of hazard and the
required control neasures.

(2) Light generated by light enitting di odes (LED s) and | aser di odes nay
not be visible but may still be hazardous to the unprotected eye.
Never stare into the end of an optical fiber connected to an LED or
| aser diode and do not stare into broken, severed or di sconnected
optical cabl es.

(3) Do not viewthe primary beamor a specular reflection froman O-CS
with an optical mcroscope, eye |oupe or other view ng instrunent.
The instrunent may create a hazard due to its |ight gathering
capability.

10
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Saf ety gl asses shall be worn when handling bare fibers. A ways handl e
optical fiber cable carefully to avoid personal injury. The ends of
optical fibers may be extrenely sharp and can |lacerate or penetrate the
skin or cause permanent eye danage if touched to the eye. |If the fiber
penetrates the skin, it nost likely will break off, in which case the
extraction of the fiber should be performed by trained medi cal personne
to prevent further conplications.

Never |ook into the end of a BOF tube. A ways wear approved safety
gl asses when handl i ng BOF tubes that may be connected to a pressure
sour ce.

Wash your hands after handling bare fibers or performng fiber
term nations.

(bserve all warning signs when handling sol vents and epoxi es. Becone
famliar with the first aid instructions for these agents.

Do not eat or drink in the vicinity of bare optical fibers. |Ingested
optical fibers may cause serious internal danage

11
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5. DETA LED REQU REMENTS

5.1 Acceptance tests. The acceptance tests shall be conducted on al
conponents.

5.1.1 BCF fibers and bundles. BOF fibers and bundl es shoul d be subjected to
the visual inspection of Method 6A1L and the cable attenuation test of Mthod 6B1

5.1.2 Cable. The tests to be performed on cables is deternm ned by the optica
fiber cable configuration as foll ows:

a. Vi sual inspection, Method 6Al - all cables. (Recommended)

b. Cabl e attenuation test, Method 6Bl — conventional cables greater than 50 m
(165 feet) in length and either wthout connectors or splice ferrules
installed, or with connectors or splice ferrules installed on only one
end. (Recomrended)

C. Cabl e assenbly link | oss test, Method 6CL — conventional cables with
connectors or splice ferrules installed on both ends. (Reconmended)

d. Cable continuity test, Method 6D1L — conventional cables I ess than 50 m
(165 feet) in length without connectors or splice ferrules installed on
both ends. (Recommended)

e. BCF cabl e ball bearing Test, Method 6HL — BCF cabl es. (Recomrended)

5.1.3 Oonnectors, splices, and interconnection boxes. Al conponents shoul d
be subjected to the visual inspection of Method 6AL.

5.2 Pre-Installation tests. The pre-installation tests shall be performed
just prior to installation of the components on the ship.

5.2.1 Cable. The tests to be performed is determ ned by the optical fiber
cable configuration as foll ows:

a. Vi sual inspection, Method 6AL - all cables. (Mandatory)
b. Cable continuity test, Method 6DL - conventional cable. (Recomrended)
C. BCOF cabl e ball bearing test, Method 6HL — BCF tube cabl e. ( Reconmended)

5.2.2 (onnectors, splices, and interconnection boxes. Al conponents shall be
subj ected to the visual inspection of Method 6Al.

5.3 Installation tests. The installation tests shall be performed as
conponents are installed on the ship.

5.3.1 Gonventional cable. The installation tests are performed in two phases,
as foll ows:

a. Phase 1 - Imrediately after the conventional optical fiber cable is
installed in the cabl enays, repeat the visual inspection, Mthod 6A1, and
the cable continuity test, Method 6D1, on all cables (termnated and
unt erm nat ed). (Recomrended)

b. Phase 2a - After installation of connectors on the optical fiber cable

such that fibers are termnated on both ends, performthe cabl e assenbly
link loss test, Method 6ClL, on all fibers termnated on both ends. For

12
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single node fibers terminated on both ends, also performthe cable
assenbly return loss test, Method 6KL. (Mandatory)

C. Phase 2b — For cables with fibers that are not termnated on both ends,
performthe cable continuity test, Method 6D1, on those fibers that are
not term nated on both ends. (Mandatory)

5.3.2 BOF Cable. The installation tests are performed in four phases, as
fol | ows:

a. Phase 1 - Imrediately after the BOF cable is installed in the cabl enays,
repeat the visual inspection, Method 6Al, and the BCF cabl e BB test,
Met hod 6HL, on all tube cables. (Recommended)

b. Phase 2 — I nmedi ately before installation of the BOF fiber into the BOF
tubes performthe BOF pressurization test, Method 611, and BCF cable BB
test, Method 6HL, on all tubes identified for BOF fiber installation.

( Recomrended)

C. Phase 3 - After installation of fiber into the BOF cable, and the
installation of tube furcation units, repeat the cable continuity test,
Met hod 6D1. ( Reconmended)

d. Phase 4a - After installation of connectors on the optical fiber cable
such that the optical fiber cable is termnated on both ends, performthe
cable assenbly link | oss test, Method 6Cl, and BOF tube seal verification
test, Method 6J1. (Mandatory)

e. Phase 4b - For unused BOF tubes, performthe BOF cable BB test, Method
6HL, and BCF tube seal verification test, Method 6J1. (Mandatory)

5.3.3 Connectors, splices, and interconnection boxes. Al conponents shall be
subj ected to the visual inspection of Method 6AL.

a. If required by the contract, after installation of ML-GC 28876 connectors
on the cable, performthe heavy-duty connector mechanical pull test,
Met hod 6GL.

5.4 Post-Installation tests. The post installation tests shall be perforned
on each link of the FOCT after the link is configured, and shall consist of a visual
i nspection, Method 6A1 for cables and associ ated conponents, and a cabl e t opol ogy
end-to-end attenuation test, Mthod 6EL. (Mandatory)

5.5 Measurenent quality junper selection tests. Masurement quality junpers
shall be tested in accordance with Method 6F1l. The cables shall be narked such that
each cable can be readily identified as being a measurement quality junper (see
NAVSEA drawi ng 6877804) .

13
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6. NOTES

(This section contains information of a general or explanatory nature that may be
hel pful, but is not mandatory.)

6.1 Intended use. The methods for testing depicted in this standard practice
are intended to ensure the FOCT is properly installed during and after each phase of
instal | ati on procedures.

6.2 Issue of DODISS. Wen this standard practice is used in acquisition, the
appl i cabl e issue of DODI'SS must be cited in the solicitation (see 2.2.1).

6.3 Standard method designation. To sinplify the usage of this standard
practice, an al phanurreric designati on systemwas devel oped to identify and |locate a
gi ven et hod. The nethods were grouped together by function as foll ows:

Vi sual inspection

Cabl e attenuation test.

Cabl e assenbly link | oss test.

Cable continuity test.

Cabl e topol ogy end-to-end attenuation test.
Measurement quality junper selection test
Heavy- duty connector nechanical pull test.
BCOF cable BB test.

BCF cabl e pressurization test.

BOF tube seal verification test.

Cabl e assenbly return | oss test.

Cabl e topol ogy end-to-end return | oss test.

Q oup

CTASTIOITImMOOw >

Then t he desi gnation systemwas conpl eted as fol | ows:

|

Thus, nethod 6Bl indicates there is no alternate procedure for method 1 of
group Bin Part 6 (ML-STD 2042-6) of M L-STD 2042.

6 B 1-

A ternate procedures within method
Met hod nunber within group
Functional group

M L- STD- 2042 Part nunber

6.4 Data requirements. Contracts, purchase orders and other procuremnent
docunents referencing this standard should require the delivery of the test data
obtai ned in the conduct of these procedures.

14
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6.5 Subject term(key word) listing.

Accept ance tests

Assenbly link | oss test
Attenuation test

Continuity test

End-to-end attenuation test
Installation tests
Measurenent quality junpers
Post-installation tests
Pre-installation tests

Saf ety procedures

Vi sual 1 nspections

6.6 Changes fromprevious issue. Marginal notations are not used in this
revision to identify changes with respect to the previous issue, due to the extent
of the changes.

Preparing activity:
NAVY - SH

(Proj ect SESS-0010)

15
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METHCD 6A1
VI SUAL | NSPECTI ON CF FI BER CPTI C COMPONENTS

1.1 Scope. This nethod describes a procedure for a visual inspection of

conventi ona

fiber optic cables, BOF tube cables and associ ated FOCT conponents.

2. REQU RED EQU PMENT AND MATER ALS

2.1 Safety glasses are required if bare fibers are present.

3. PROCEDURES

3.1 Safety summary. The follow ng safety precautions shall be observed

a. Saf ety gl asses shall be worn when handling bare fibers.

b. Do not touch the ends of fibers as they nay be razor sharp. Wash your
hands after handling bare fiber

3.2 Procedure |. Cable inspection

NOTE:

Step 1 -

Step 2 -

Step 3 -

During handl i ng, conventional optical fiber cable and BOF cabl e shal
be protected fromkinks, tw sts, crushing, and sharp bends. (Mre
detai | ed handling procedures are given in Part 1 of this standard
practice.)

Exam ne the cabl e docunentation to ensure that the optical fiber cable
conforms to the requirements of ML-PR-85045. Record all of the
optical fiber cable information (including the manufacturer's cable
identification nunber and any optical perfornance information) from
the cabl e docunentation. (Acceptance Test only)

Exam ne the conventional optical fiber cable and BOF tube cable for
the following: (NOTE For optical fiber cable on a reel, exanine
that portion of the optical fiber cable that can be seen without
removing the cable fromthe reel.)

a. Damage - cuts, burnt areas, abrasions, holes, roughened areas,
bul ges, thin spots, kinks, or winkles.

b. Marking - As a mnimum the part nunber, manufacturer's
identification, the words "fiber optic cable", and a four-digit
date code (Acceptance Test only).

c. olor code - COFCC jacket colorations shoul d be easily discernable
(conventional optical fiber cable only).

Exam ne the BCOF fiber and BOF bundles for the followi ng: (NOTE  For
itenms on a reel, examne that portion of the itemthat can be seen
without removing the itemfromthe reel.)

a. Damage - cuts, burnt areas, abrasions, holes, roughened areas,
bul ges, thin spots, kinks, or winkles.

b. Marking - As a mnimum the part nunber and manufacturer's
identification.

6Al-1 METHOD 6A1
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c. Color code - BCF fiber colorations should be easily discernabl e.

3.3 Procedure |IlI. GConnector, splice and interconnection box inspection.

Step 1 - Examine the docunentation to ensure that the conponents conformto the
requi rements of the applicable Mlitary Specifications.

Step 2 - Examine the conponents for the follow ng:

a. Damage - missing or |oose parts, dents, cracks, chips, burrs, or
peel ing or chipping of the plating or finish.

b. Mrking - As a nmininum the part nunber and manufacturer's
identification (Acceptance Test only).

6Al- 2 VETHOD 6A1
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METHCD 6B1
CABLE ATTENUATI CN TEST
1. SOCPE
1.1 Scope. This nethod describes procedures for performng the cable
attenuation test on conventional optical fiber cables, BOF bundles or BOF fibers 50
m (165 feet) or greater in length and either w thout connectors or term nations of
any type, or with connectors or other termnations installed on only one end.
2. REQU RED EQU PMENT AND MATER ALS

2.1 The equiprent and materials in the tables |located in the applicable
sections of this method shall be used to performthese procedures.

3. PRCCEDURES

3.1 Safety summary. The follow ng safety precautions shall be observed:

a. Saf ety gl asses shall be worn when handling bare fibers.

b. Do not touch the ends of the fibers as they nay be razor sharp. Wsh your
hands after handling fi ber

C. (bserve warni ngs and cautions on equi pment and materi al s.

d. Wien visually inspecting an optical fiber, never stare into the end of a

fiber connected to a | aser source or LED

3.2 Procedure |I. Cable and fiber preparation for test.

3.2.1 Applicability. This procedure is applicable when the optical fiber
cable is not termnated with connectors or splices on either end.

3.2.2 The equiprent and materials in table 6B1-1 shall be used to performthis
pr ocedur e.

TABLE 6B1-1. Equipnent and naterials.
Description Quantity
Cabl e jacket stripping tool (NAVSEA DW5 6872811-8 or equal) 1
Kevl ar shears (NAVSEA DW5 6872811-16 or equal) 1
W pes (NAVSEA DW5 6872811-18 or equal ) As required
Al cohol bottle with al cohol/2-propanol (seal abl e type) 1
Canned air or conpressed air As required
Rul er 1

6B1-1 METHOD 6B1
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TABLE 6B1-1. Equipnent and materials - continued.
Descri ption Quantity
CFCC strip tool (NAVSEA DW5 6872811-10 or equal) 1
Saf ety gl asses 1
Buffer strip tool (NAVSEA DWG 6872811-9 equal) 1
A eaver (NAVSEA DW5 6872811-7 or equal) 1

NOTE: During handling, the optical fiber cable shall be protected from
ki nks, twists, crushing, and sharp bends. (See Part 1 of this
standard practice for nore detailed optical fiber cable handling
procedures.)

Step 1 - Select one end of the optical fiber cable.

Step 2 - Wsing the cable stripper, renove approxinmately 300 mm (12 in) of the
outer jacket fromthe unternnated end of the optical fiber cable.
CAUTION Do not cut or nick CFCC j ackets.

Wsing the kevl ar shears, carefully cut off the kevlar strength
nmenbers, the exposed central nenber and any fillers.

Step 3 - Renove any water bl ocking material, clean the OFCCs with a wi pe
danpened with al cohol and bl ow themdry with air.

Step 4 - Measure and mark the OFCC cabl e jacket approximately 50 nm (2 in) from
the end of the fiber. Using the O-CC stripper, renove the COFCC j acket
back to the mark.

Step 5 - Separate the kevlar strands fromthe buffered fiber and trimthe
strands back to the CFCC jacket end using the kevlar shears.

Step 6 - Measure and mark the buffer approximately 30 nm (1 in) fromthe end of
the fiber.

WARNING Wear safety gl asses when renoving the buffer and coating to
avoi d possible eye injury.

Using the buffer stripper, remove the buffer and coating back to the
mark. Renove the buffer and coating in small sections (approximately
6 M (0.25in)) at atime. (NOTE Normally, the buffer and coating
are tightly adhered to one another and come off of the fiber at the
sane tine.)

Step 7 - Renove any residual fiber coating fromthe bare fiber with a wipe
danpened with alcohol. Wpe only once fromthe end of the buffer
towards the end of the fiber.

Step 8 - Wsing one short light stroke with the cleaving tool, score the fiber

approxi mately 12 mm (0.5 in) fromthe end of the fiber. (NOTE Do not
break the fiber with the tool.) Pull off the fiber with a gentle
straight pull. Deposit the waste fiber in a trash container.

6B1- 2 VETHOD 6B1
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Step 9 - Repeat steps 4 through 8 above for all of the GFCCs in the optical
fiber cable.
3.3 Procedure Il. Mthod 6B1-1 Cable attenuation test for cables 50 m (165
feet) or greater in |ength.
3.3.1 The equipment and materials in table 6B1-11 shall be used to perform
thi s procedure.
TABLE 6B1-11. Equiprment and naterials.
Descri ption Quantity
Saf ety gl asses 1
Measurenent quality junper cables (NAVSEA DW5 6877804) As required
Bare fiber adapters As required
Calibration cable (known length greater than 100 mneters) 1
ptical tine domain reflectoneter (OTDR) (NSN 7Z 6625 01 383 1
3789 or equal)
Al cohol bottle with al cohol /2-propanol (seal abl e type) 1
Wpes (NAVSEA DW5 6872811- 18 or equal ) As required
Canned air or conpressed air As required
ST to ST adapter As required
Hybri d adapt er As required

NOTE:

NOTE:
NOTE:

Step 1 -

Step 2 -
Step 3 -

These procedures were devel oped from El A/ Tl A-455-61 (FOTP 61)
" MEASUREMENT COF FI BER CR CABLE ATTENUATI ON USI NG AN OTDR "

Ensure the test equipnent calibration is current.

Use a wi pe danpened with al cohol to clean all adapters/connectors and
bl ow themdry with air before making connecti ons.

WARNING  When visually inspecting an optical fiber, never stare into
the end of a fiber connected to a | aser source or LED. Light may not
be visible but can still damage the eye.

Fol I owi ng the OTDR manufacturer's instructions, energize the OTDR  |f
the optical fiber cable group index is not known, proceed to step 2.
If the optical fiber cable group index is known, proceed to step 8.
Connect the calibration cable to the OTDR

Enter the required parameters, except the optical fiber cable group
i ndex, in accordance with the OTDR manufacturer's instructions.

6B1- 3 VETHOD 6B1
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Step 4 - Adjust and place the cursor at the beginning of the trace to obtain

Step 5

Step 6

Step 7
Step 8
NOTE:

NOTE:

Step 9

NOTE:

the di stance coordinate z, (see figure 6B1-1).

Optical
power =+
(dB)

P,
P>

Di stance (Km

Zg Zy

Zq 4

FIQURE 6B1-1. OIDR display — (typical).

Pl ace the second cursor at the end of the trace to obtain the di stance
coordinate z,.

Adj ust the group index setting until the difference (z,-z) equals the
length of the calibration cable.

Di sconnect the calibration cable fromthe OIDR
Sel ect one end of the optical fiber cable under test.

If the optical fiber cable is termnated on one end, select the
term nated end.

If both ends of the optical fiber are unterninated, install the bare
fiber adapter on the prepared end of the fiber.

Select the applicable MY fromtable 6B1-111. Connect the optical
fiber cable under test to the OIDR using the M) as shown in figure
6B1- 2.

For optical fiber cables under test termnated with M83522 or QOIS ST
connectors, an ST to ST adapter, is required to connect the MY to the
optical fiber cable under test. For optical fiber cables under test
termnated with GOTS SC or other COOTS fiber optic connectors, a hybrid
adapter is required to connect the MY to the optical fiber cable
under test.

6B1- 4 METHOD 6B1
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TABLE 6B1-111. MYs for OTDR neasurements.
Term nation on cabl e Fi ber polish type MQ part nunber

Bare fibers (see NOTE 1) %Y 6877804- 1
SM 6877804- 1SM
SM ( enhanced) 6877804- 1SMVE

MB3522 MW 6877804- 1
SM 6877804- 1SM
SM (.enhanced) 6877804- 1SME

QOrs ST MM 6877804- 1
SM 6877804- 1SM
SM ( enhanced) 6877804- 1SMVE

QOTS SC (see NOTE 2) MW 6877804- 1
SM 6877804- 1SM
SM (.enhanced) 6877804- 1SME

M24623 MM 6877804- 2

MP8876 4 CH PLUG MW 6877804- 4
SM 6877804- 4SM
SM ( enhanced) 6877804- 4SMVE

M28876 4 CH RECEPT MM 6877804- 3
SM 6877804- 3SM
SM (.enhanced) 6877804- 3SMVE

MP8876 8 CH PLUG MW 6877804- 4
SM 6877804- 4SM
SM (enhanced) 6877804- 4SME

M28876 8 CH RECEPT MM 6877804- 3
SM 6877804- 3SM
SM (‘enhanced) 6877804- 3SME

M28876 31 CH PLUG MW 6877804- 4
SM 6877804- 4SM
SM ( enhanced) 6877804- 4SME

Me8876 31 CH RECEPT MM 6877804- 3
SM 6877804- 3SM
SM (‘enhanced) 6877804- 3SME

QG her (see NOTE 2 & NOTE 3) M 6877804- 1
SM 6877804- 1SM

SM (enhanced)

6877804- 1SME

NOTE 1. Use the ST to ST adapter to connect the ST to ST MY to the bare fiber

adapter for unterm nated optical fiber cable ends.

6B1-5

VETHOD 6B1




M L- STD- 2042- 6A( SH)

NOTE 2. e the ST to ST MY with a hybrid adapter (for exanple, an ST to SC
adapter) to connect to optical fiber cable ends termnated with
connectors other than the ST and the M L- G 28876.

NOTE 3: For QOIS connectors that cannot be nated to an ST to ST MY using a
hybrid adapter, a non-standard MY may be used.

MQJ Cabl e under test

=
OTDR CF%.

FI GURE 6Bl1-2. Test setup.

Step 10 -Enter the required paraneters in accordance with the OTDR
manufacturer's instructions.

Step 11 - Adjust and pl ace the cursor at the beginning (z,) and the end (z,) of
the trace for the optical fiber cable under test (see figure 6B1-3).
Record the optical fiber cable length (z, - z,) and confirmthat the
neasured | ength natches the length of the optical fiber cable under
test.

Optical

power
(dB) 1

Di stance (Knm

Z3 Zy

FIGURE 6B1-3. OIDR Display — (typical).

Step 12 - Adjust and place the cursor at the beginning (z,) and end (z,) of the
linear portion of the trace for the optical fiber cable under test
(see figure 6B1-3). Record the optical fiber cable attenuation in dB.
The OTDR rmay automatically cal culate the optical fiber cable
attenuation. |If it does not, calculate the attenuation (B) in dB km
using the fol |l owi ng equati on:
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B= Ps- P4
73
Step 13 - Repeat steps 11 and 12 above for all the fibers in the optical fiber

cabl e.

Step 14 - The optical fiber cable is considered satisfactory if the maxi num
nmeasured attenuation for each fiber does not exceed the vendor's
attenuation data by greater than 1 dB/ km or the maxi mum al | onabl e
attenuation specified in ML-PRF85045. (NOTE: |f the nmaxi num neasured
attenuation for a fiber exceeds the above val ues, the optical fiber
cabl e may have been danaged.)

Step 15 -1f the optical fiber cable is not going to be installed in a cabl enay

within 14 days, end seal the optical fiber cable in accordance wth
Method 1A1 in Part 1 of this standard practice.
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METHCD 6CL
CABLE ASSEMBLY LI NK LCBS TEST
1. SCCPE.

1.1 Scope. This nethod describes procedures for perfornmng a cable assenbly
link loss test on optical fiber cables that have connectors or other terninations
installed on both ends.

2. REQU RED EQU PMENT AND MATER ALS

2.1 The equipnent and materials in the tables located in the applicable
sections of this method shall be used to performthese procedures.

3. PROCEDURES

3.1 Safety summary. The follow ng safety precautions shall be observed

a. Saf ety gl asses shall be worn when handling bare fibers.

b. Do not touch the end of the fibers as they may be razor sharp. Wash your
hands after handling fiber

C. (bserve warni ngs and cautions on equi prent and material s.
d. Wien visually inspecting an optical fiber, never stare into the end of a
fiber connected to a | aser source or LED
3.2 Procedure |. Cable assenbly preparation for test. This procedure is
performed in series with Procedure |1. Refer to section 3.3 to deternine when this

procedure is to be applied. Optical fiber cable assenblies termnated in connectors
do not require the performance of this procedure. Optical fiber cable assenblies
termnated in splice ferrules require the conpletion of a tenporary splice in order
to test for link loss. The splice procedures herein are abbreviated; a nore
detail ed descriptionis givenin Method 2DL in Part 2 of this standard practice.

3.2.1 The equiprment and materials in table 6Cl-1 shall be used to performthis
pr ocedur e.

TABLE 6C1-1. Equipnent and naterials.
Description Quantity
Alignnent clip tool (NAVSEA DW5 6872812-1 or equal) 1
Splice alignment sleeve (M L-PRF- 24623/ 4) As required
| ndex nat ching gel (M L-PRF-24794) As required
Splice alignment tool (NAVSEA DW5 6872812-5 or equal) 1
NOTE: During handling, the optical fiber cable shall be protected from

ki nks, twists, crushing and sharp bends. See Part 1 of this standard
practice for nmore detailed optical fiber cable handling procedures.
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Step 1 -

NOTE:

Step 2 -

Step 3 -

M L- STD- 2042- 6B( SH)

Mx a small portion of the index natching gel on a clean surface
according to the manufacturer's instructions provided (vacuumng is
not required).

The i ndex matchi ng gel provided may be a one-part gel that does not
requi re m xing.

CAUTI AN pening the sleeve too much may damage the sl eeve.

Adjust the splice alignnent clip tool so that it opens the splice
alignnent clip just enough to insert the splice ferrules. Insert the
tool tip into the alignment sleeve slot. @en the sleeve (see figure
6C1-1).

Al i gnnent

clip Al i gnnent

t ool

FI QJRE 6C1-1. pening the alignnent sl eeve.

D p one of the polished ferrule tips into the gel and slide the
ferrule into the alignment clip until the tip is approxi mately
centered in the clip (see figure 6Cl-2).

Ali gnrent
clip

Ferrul e

Ali gnent
clip too

FIQJRE 6C1-2. Inserting the ferrule into the alignnent sl eeve.
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Step 4 - Dp the other ferrule tip into the index matching gel and slide the
ferrule tip into the other side of the alignnent clip (see figure 6Cl-
3). Ensure that the ferrule tips are centered in the alignnent clip
and the alignment tabs are facing the clip gap. Renove the alignnent
cliptool fromthe alignment clip. Verify that the ferrule tips are
in contact by pushing the ferrul es together.

Al i gnment
clip
Ferrul e

Al i gnment
clip tool

FI QJRE 6C1-3. Inserting the second ferrule into the alignnent sl eeve.

Step 5 - Passive alignment - verify the tab alignnent by inserting the splice
assenbly into the splice alignment tool making sure the tabs fit into
the tool slots (see figure 6Cl-4). |If necessary, rotate either
ferrule slightly to align the tabs. Renove the splice fromthe tool.

Al i gnment tabs

I/

~._ Slots for

" al i gnnent tabs
Splice /

al i gnnment
t ool

FIQURE 6Cl1-4. Aigning the tabs
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3.3 Procedure II. Mthod 6Cl-1 power neter cable assenbly link | oss test.

3.3.1 The equipnment and materials in table 6Cl-11 shall be used to perform
thi s procedure.

TABLE 6CL-11. Equipnent and naterials.
Description Quantity
Wpes (NAVSEA DW5 6872811-18 or equal ) As required
Al cohol bottle with al cohol /2-propanol (seal abl e type) 1
Canned air or conpressed air As required
Measurenent qual ity junper cabl es (NAVSEA DWG 6877804) As required
ST to ST adapter (Lucent 105 271 142 or equal) As required
Hybrid adapter, ST to SC (AMP 503638-2 or equal) As required
Hybrid adapter, ST to QOIS connect or As required
LED |i ght source (NSN 7Z 6625 01 304 1739 or equal) As required
Power meter (NSN 7Z 6625 01 304 1739 or equal) 1
Protective caps (plastic) As required
NOTE: Ensure the test equi pment calibration is current.
NOTE: Use a wi pe danpened with al cohol to clean the adapters/connectors and
bl ow themdry with air before making the connections.
NOTE: Make sure that both the light source and power neter have been
energi zed | ong enough to have stabl e perfornance before maki ng
nmeasur ement s.
NOTE: The LED light source shall have a CPR value (refer to TIA El A-526-14)
not less than 21 dB and not greater than 22 dB when neasured into a
62.5 umfiber at a wavel ength of 1300 nm Best cable assenbly |ink
loss results are obtained with LED i ght sources with a CPR val ue
between 21 dB and 21.5 dB.
NOTE: A laser |ight source may be used for single node optical fiber cable
assenbly |ink | oss measuremnents.
NOTE: Thi s procedure involves the use of Measurement Quality Junper cabl es

(MYs). Drty or defective MYs will lead to high or unacceptabl e
cabl e assenbly |oss values. MQs used in these procedures shoul d be
cl ean and shoul d be of known quality. Test organizations are
encouraged to institute an MY verification programin which the
quality of MQs is regularly validated. Additional guidance on
establishing an MY verification programcan be obtained fromthe
Naval Surface Warfare Center (see 1.1.1).
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Step 1 -

Step 2 -

NOTE:

Step 3 -

NOTE:

NOTE:

Step 4 -

NOTE:

M L- STD- 2042- 6B( SH)

Record the length of the optical fiber cable fromthe vendor's data or
as neasured. |If the optical fiber cable Iength is unknown a val ue of
“0/ unknown” may be recorded.

WARNING  Wen visually inspecting an optical fiber, never stare into
the end of a fiber connected to a |laser source or LED. Light may not
be visible but can still damage the eye.

Connect the reference MY (NAVSEA DWG 6877804-1, NAVSEA DW5 6877804-
1SM or NAVSEA DW5 6877804- 1SME) between the |ight source and the
power rreter.

For single mode optical fiber cable assenbly | oss measurenents, the
reference M) may include a single loop with a dianeter of 30 mm (1
in) to elimnate higher order node power.

Measure and record the reference power (in dBn) at the neter
(designated as P) (see figure 6Cl-5).

The tine del ay between the neasurenent of P, and P, shall be kept to a
mnimumto prevent inaccurate neasurenents.
The val ue obtained for the reference power, P, should be consistent
fromtest to test. Changes in the reference power greater than 0.5 dB
indicate either a defective MY or a defective light source. |If
changes in the reference power greater than 0.5 dB occur, clean or

repl ace the MY and repeat Step 3.

Ref erence MQJ

’-\—‘ ST ’J—‘
connectors

Li ght Power
source et er

FI QURE 6C1-5. Reference neasurenent.

CAUTION  Make sure that the keys are correctly aligned to the mating
keyways before mating MYJs to ML-G 28876 optical fiber cables.
I'ncorrect keyway alignment will result in danmage to the connect or

pi ns.

Sel ect the applicable MJs fromtable 6CL-111, and connect the optical
fiber cable under test to the light source and the power neter as
shown in figure 6Cl-6. For optical fiber cable assenblies terninated
in splice ferrules use Procedure | to assenble the optical fiber cable
assenbly splice ferrules to the MY splice ferrules.

For optical fiber cables with single term nus connectors, the
reference MY shall be used as MY,.
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NOTE: For optical fiber cable assenblies under test termnated with MB3522
is required to connect the
For opti cal

or QOIS ST connectors,
MYs to the optical

Q0TS fiber optic connectors,
the MYs to the optical

NOTE: For single node opti cal

M L- STD- 2042- 6B( SH)

an ST to ST adapter,
fiber cable assenbly under test.
fiber cable assenblies under test terminated with GOIS SC or ot her

a hybrid adapter is required to connect

fiber cable assenbly under test.

fiber cable assenbly | oss measurenents, the
MY, nay include a single loop with a dianeter of 30 rm(1in) to

el i mnate higher order nmode power.

TABLE 6Cl1-111. Ms for cable assenbly | oss neasurenents.

Term nation on cable end

Fi ber polish type

MY part nunber

SM (enhanced)

MB3522 M 6877804- 5
SM 6877804- 5SM
SM (enhanced) 6877804- 5SVE
Qars st M 6877804- 5
SM 6877804- 5SM
SM ( enhanced) 6877804- 5SME
QOTS SC (see NOTE 1) M 6877804- 5
SM 6877804- 5SM
SM (enhanced) 6877804- 5SVE
MR4623 M 6877804- 6
M28876 4 CH PLUG M 6877804- 8
SM 6877804- 8SM
SM (enhanced) 6877804- 8SMVE
M28876 4 CH RECEPT M 6877804- 7
SM 6877804- 7SM
SM (‘enhanced) 6877804- 7SME
M28876 8 CH PLUG M 6877804- 10
SM 6877804- 10SM
SM (enhanced) 6877804- 10SMVE
M28876 8 CH RECEPT M 6877804- 9
SM 6877804- 9SM
SM (‘enhanced) 6877804- 9SME
M28876 31 CH PLUG M 6877804- 13
SM 6877804- 13SM
SM (enhanced) 6877804- 13SMVE
M28876 31 CH RECEPT M 6877804- 12
SM 6877804- 12SM
SM (‘enhanced) 6877804- 12SME
Q her (see NOTEs 1 and 2) MV 6877804- 5
SM 6877804- 5SM

6877804- 5SME
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NOTE 1:

NOTE 2:

M L- STD- 2042- 6B( SH)

Use the ST to ST MY with a hybrid adapter (for exanple, an ST to SC
hybrid adapter) to connect to optical fiber cable ends termnated with
connectors other than the ST and the M L-GC 28876

For QOIS connectors that cannot be mated to an ST to ST MQJ using a
hybri d adapter, non-standard MYJs nay be used.

Cabl e assenbl y
under test

MY 4 MY
C 2
’L (1] D (1] ’L

Li ght ST Power

source connectors met er

Step 5 -

NOTE:

Step 6 -

NOTE:

NOTE:
Step 7 -

FI QJRE 6C1-6. Test neasurenent (typical).

Measure and record the test power (in dBn) at the neter (designated as
P)

o) -

The val ue obtained for the test power, P, should be | ess than the

val ue obtained for the reference power. A value of the test power
greater than the value of the reference power indicates that either a
defective or dirty MY was used for the reference neasurenment. |If a
value for the test power greater than the value of the reference power
is obtained, clean or replace the reference MY and repeat Step 2,
Step 3, Step 4 and Step 5.

Cal cul ate the cable assenbly link | oss using the follow ng fornula and
record the results:

Bca= (P:-P2)

Total cable assenbly link loss in dB
3 Ref erence power in dBm
P, Test power in dBm

Wher e: B

CA

Sone optical power neters will autonatically calculate the cable
assenbly | oss when the meter is referenced or zeroed after the

ref erence power neasurenent. The reference and test optical powers
may be neasured and the | oss cal cul ated using the fornmula above or the
calcul ation capability of the optical power neter nay be used. In

ei ther case, the cable assenbly |oss val ue should be a positive nunber
and the val ue of the optical reference power shall be recorded.

The cabl e assenbly link | oss value should be a positive nunber.

Repeat steps 2, 3, 4, 5 and 6 for each fiber in the optical fiber
cabl e.
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NOTE:

Step 8 -

Step 9 -
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If the optical light source is stable over the period of time required
to measure all of the fibers in the optical fiber cable, steps 2 and 3
do not have to be repeated for each fiber

For multinode optical fiber cable assenblies, neasure the cable
assenbly link loss in the opposite direction, repeating steps 2, 3, 4,
5 6, and 7.

Identify the connectors/splices by type and proceed to 3.3.2 bel ow.

3.3.2 Calculations.

NOTE:

Step 1 -

Step 2 -

NOTE:

NOTE:

If this test is part of an Acceptance Test, proceed to step 1 bel ow
If this test is part of a Pre-Installation or Installation Test,
proceed to step 2 bel ow.

The optical fiber cable assenbly is considered satisfactory if the
nmeasured | oss (in each direction for multinode optical fiber cable
assenbl i es) does not exceed the | oss specified by the vendor for the
optical fiber cable assenbly. |f the measured |oss (in each direction
for multinmode optical fiber cable assenblies) is greater than the
vendor specified | oss, proceed to step 2 bel ow.

Conpare the neasured | oss (in each direction for multimode optica
fiber cable assenblies) to the maxi mumal |l owabl e 1 0ss. The naxi mum
allowable loss is cal culated fromthe maxi num conponent | oss val ues
shown in table 6CL-1V using the foll ow ng formla:

MAL = A_L+ N_ L, + N._L,
Wer e: MAL = Maxi mum accept abl e | oss

A, = Maximumattenuation of the cable

L = Length of the cable

N = Nunber of splices

L, = Maxinum|oss of a splice

N, = Nunber of connectors

L, = Maxi numloss of a connector

co

The optical fiber cable assenbly is considered acceptable if the
nmeasured | oss (in each direction for nultimode optical fiber cable
assenblies) is equal to or less than the maxi mum acceptable loss. |If
the measured loss (in both direction for multi node optical fiber cable
assenblies) is acceptable, proceed to step 4 below |f measured | oss
(in either direction for nultimode optical fiber cable assenblies) is
greater than the maxi mum acceptabl e | 0ss, proceed to step 3 bel ow.

If the length of the optical fiber cable is not known, a value of zero
nmay be used for the cable |ength.

The maxi mum attenuation rate of sone M L-PRF- 85045 optical fiber
cables is greater than the values identified in table 6Cl-1V. |If the
optical fiber cable used has a maxi rumattenuation rate greater than
that shown in table 6Cl-1V, the actual maxi numattenuation rate of the
optical fiber cable nay be used to cal culate the MAL.
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TABLE 6C1-1V. Mxi mum conponent | oss val ues.

Conponent

Singl e nmode

Mul ti node

Cabl e 1.5 dB/ km @ 1300 nm 4.5 dB/ km @850 nm
1.5 dB/ km @1550 nm 2.0 dB/ km @1300 nm

Single termnus (light 0.75 dB 0.75 dB

duty) connectors (nated

pair)

Mil tiple termnus (heavy 0.75 dB 0.75 dB

duty) connectors (nated

pair)

QOTS connectors (mat ed 0.75 dB 0.75 dB

pair)

Mechani cal splice 0.2 dB tuned 0.2 dB tuned

0.6 dB untuned

0.6 dB untuned

NOTE: I f conmponents other than those listed in table 6Cl-1V are used, the

| oss val ue of these conponents nust be included in the nmaxi mum
If the | oss value for a component is not known,
Surface Warfare Center (see 1.1.1) for assistance in
determning the appropriate | oss val ue.

accept abl e | oss.
contact the Nava

Step 3 - If the neasured |oss (in either direction for nultinode optical fiber
cabl e assenblies) is 0.5 dB or nore above the maxi num accept abl e | oss,

reject the optica

fiber cable assenbly.

either direction for multinode optica

than 0.5 dB above the nmaxi mum accept abl e | oss,
all the connections and retest.

mul ti mode optica

If the neasured | oss (in
fiber cable assenblies) is less

di sconnect and cl ean

If the loss (in either direction for

fiber cable assenblies) is still unacceptable,
retermnate or replace the defective conponents.

Step 4 - If the optical fiber cable is not going to be imedi ately connected to
its mating connectors, install protective caps over the optical fiber

cabl e connectors.

6C1-9
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METHCD 6D1
CABLE CONTI NU TY TEST

1.1 Scope. This nethod describes a procedure for performing a optical fiber
cable continuity test on conventional or BCOF cables with or wthout connectors or
termnations of any type.

2. REQU RED EQU PMENT AND NMATER ALS.

2.1 The equipnent and materials in table 6Dl-1 shall be used to performthis

pr ocedur e.
TABLE 6D1-1. Equipnent and naterials.
Descri ption Quantity
Safety gl asses 1
Al cohol bottle with al cohol /2-propanol (seal abl e type) As required
Wpes (NAVSEA DW5 6872811-18 or equal ) As required
Canned air or conpressed air As required
Fl ashlight or high intensity |ight source 1
Bare fiber adapter As required

3. PROCEDURE

3.1 Safety summary. The follow ng safety precautions shall be observed:

a. Saf ety gl asses shall be worn when handling bare fibers.

b. Do not touch the ends of the fibers as they may be razor sharp. Wash your
hands after handling bare fiber

C. (bserve war ni ngs and cautions on equi pment and material s.

d. Wien visually inspecting an optical fiber, never stare into the end of a

fiber connected to a | aser source or LED.

3.2 Procedure.

Step 1 -

Step 2 -

Step 3 -

NOTE:

NOTE:

Est abl i sh communi cations, if required, using avail abl e communi cation
equi prrent .

Using a wi pe danpened with al cohol, clean the fibers on both ends of
the optical fiber cable and blow themdry with air

Wsing a flashlight or equivalent, shine light in each fiber and verify
that light is present at the opposite end.

For continuity testing of single node fiber, a high intensity |ight
source specifically for single nmode continuity testing shoul d be used.

A bare fiber adapter nay be used to optini ze the connection between
the flashlight and unterm nated optical fibers.
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METHCD 6E1
CABLE TGPOLOGY END- TO- END ATTENUATI ON TEST
1. SCCPE
1.1 Scope. This nethod describes a procedure for perfornmng a cabl e topol ogy
?Pgiig?end attenuation test to ensure that the FOCT | osses are w thin acceptable
2. REQU RED EQU PMENT AND MATER ALS.

2.1 The equipnent and materials in the tables located in the applicable
sections of this method shall be used to performthese procedures.

3. PROCEDURES

3.1 Safety summary. The follow ng safety precautions shall be observed

a. Saf ety gl asses shall be worn when handling bare fibers.
b. Do not touch the end of the fibers as they are razor sharp. Wash your
hands after handling bare fiber
C. (bserve warni ngs and cautions on equi prent and material s.
d. Wien visually inspecting an optical fiber, never stare into the end of a
fiber connected to a | aser source or LED
3.2 Procedure |. FQOCT preparation for test. This procedure is performed in
series with Procedure Il. Refer to section 3.3 to determ ne when this procedure is
to be applied. FOCT links termnated i n connectors do not require the performance
of Procedure I. FOCT links termnated in splice ferrules require the conpl eti on of

a tenporary splice in order to test for cabl e topol ogy end-to-end attenuation. The
splice procedure description herein is abbreviated; a nore detailed descriptionis
given in Method 2D1 in Part 2 of this standard practice.

3.2.1 The equiprment and materials in table 6E1l-1 shall be used to performthis
pr ocedur e.

TABLE 6E1-1. Equipnent and naterials.
Description Quantity
Alignnent clip tool (NAVSEA DW5 6872812-1 or equal) 1
Splice alignment sleeve (M L-PRF- 24623/ 4) As required
| ndex nat ching gel (M L-PRF-24794) As required
Splice alignment tool (NAVSEA DW5 6872812-5 or equal) 1
NOTE: During handling, the optical fiber cable shall be protected from

ki nks, twists, crushing and sharp bends. See Part 1 of this standard
practice for nmore detailed optical fiber cable handling procedures.
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Step 1 -

NOTE:

Step 2 -

Step 3 -

M L- STD- 2042- 6B( SH)

Mx a small portion of the index natching gel on a clean surface
according to the manufacturer's instructions provided (vacuumng is
not required).

The i ndex matchi ng gel provided may be a one-part gel that does not
requi re m xing.

CAUTI AN pening the sleeve too much may damage the sl eeve.

Adjust the splice alignnent clip tool so that it opens the splice
alignnent clip just enough to insert the splice ferrules. Insert the
tool tip into the alignment sleeve slot. @en the sleeve (see figure
6E1-1).

Al i gnnent
clip

Al i gnnent
t ool

FI QJRE 6E1-1. pening the alignnent sl eeve.

Dip one of the polished ferrule tips into the gel and slide the
ferrule into the alignnent clip until the tip is approxi mately
centered in the clip (see figure 6EL-2).

Al i gnrent
clip

Ferrul e

Al i gnrent
clip tool

FIQJRE 6E1-2. Inserting the ferrule into the alignnent sl eeve.
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tep 4 - Dipthe other ferrule tip into the index natching gel and slide the
ferrule tip into the other side of the alignnent clip (see figure 6EL-
3). Ensure that the ferrule tips are centered in the alignnent clip
and the alignment tabs are facing the clip gap. Renove the alignnent
cliptool fromthe alignment clip. Verify that the ferrule tips are
in contact by pushing the ferrul es together.

Al i gnment
clip
Ferrul e

Al i gnment
clip tool

FI QJRE 6E1-3. Inserting the second ferrule into the alignnent sl eeve.

Step 5 - Passive alignment - verify the tab alignnent by inserting the splice
assenbly into the splice alignment tool making sure the tabs fit into
the tool slots (see figure 6EL-4). |If necessary, rotate either
ferrule slightly to align the tabs. Renove the splice fromthe tool.

Ali gnnent tabs

1/

~. Sl ots for

1 al i gnnent tabs
Splice /

al i gnment
t ool

FIQURE 6E1-4. Aligning the tabs

6E1-3 VETHOD 6E1



M L- STD- 2042- 6B( SH)

3.3 Procedure IlI. Mthod 6E1-1 cable topology end-to-end attenuation test.

3.3.1 The equipnment and materials in table 6E1-11 shall be used to perform
thi s procedure.

TABLE 6E1-11. Equipnent and naterials.
Description Quantity
Wpes (NAVSEA DW5 6872811-18 or equal) As required
Al cohol bottle with al cohol /2-propanol (seal abl e type) 1
Canned air or conpressed air As required
Measurenent quality junper cabl es (NAVSEA DWG 6877804) As required
ST to ST adapter (Lucent 105 271 142 or equal) As required
Hybrid adapter, ST to SC (AMP 503638-2 or equal) As required
Hybrid adapter, ST to QOIS connect or As required
LED light source (NSN 7Z 6625 01 304 1739 or equal) 1
Power neter (NSN 7Z 6625 01 304 1739 or equal) 1
Protective caps (plastic) As required
NOTE: Ensure the test equi pment calibration is current.
NOTE: Use a wi pe danpened with al cohol to clean the adapters/connectors and
blow themdry with air before making the connecti ons.
NOTE: Make sure that both the Iight source and power neter have been
energi zed | ong enough to have stabl e perfornance before nmaki ng
neasur enent s.
NOTE: The LED light source shall have a CPR value (refer to TIA El A-526- 14)
not less than 21 dB and not greater than 22 dB when neasured into a
62.5 umfiber at a wavel ength of 1300 nm Best FOCT end-to-end
attenuation results are obtained with LED |ight sources with a CPR
val ue between 21 dB and 21.5 dB.
NOTE: A laser light source nay be used for single node optical fiber FOCT
i nk measur ement s.
NOTE: Thi s procedure invol ves the use of Measurement Quality Junper cables

(MYs). Dirty or defective MYUs will lead to high or unacceptable
end-to-end attenuation values. MYs used in these procedures shoul d
be clean and shoul d be of known quality. Test organizations are
encouraged to institute an MY verification programin which the
quality of MYJs is regularly validated. Additional guidance on
establ i shing an MY verification programcan be obtai ned fromthe
Naval Surface Warfare Center (see 1.1.1).
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Step 1 - WARNNNG  Wien visually inspecting an optical fiber, never stare into

NOTE:

NOTE:

NOTE:

Step 2 -

NOTE:

NOTE:

the end of a fiber connected to a |laser source or LED. Light may not
be visible but can still damage the eye.

Connect the reference MY (NAVSEA DW5 6877804-1, NAVSEA DW5 6877804-
1SM or NAVSEA DW5 6877804- 1SME) between the |ight source and the
power meter and record the power (in dBm) at the neter (P) (see
figure 6E1-5).

The tine del ay between the neasurenent of P, and P, shall be kept to a
mnimumto prevent inaccurate neasurenents.

For single nmode fiber FOCT end-to-end attenuati on measurenents, the
reference M) may include a single loop with a dianeter of 30 mm (1
in) to elinmnate higher order node power.

The val ue obtai ned for the reference power, P, should be consistent
fromtest to test. Changes in the reference power greater than 0.5 dB
indicate either a defective MY or a defective light source. |If
changes in the reference power greater than 0.5 dB occur, clean or

repl ace the MY and repeat Step 3.

Ref erence MQ

ST

connectors _—
Li ght Power
source net er

FI QJRE 6E1-5. Connecting the reference MJJ.

CAUTION  Make sure that the keys are correctly aligned to the mating
keyways before mating MYJs to ML-G 28876 optical fiber cables.
I'ncorrect keyway alignment will result in danmage to the connect or

pi ns.

Sel ect the applicable MJs fromtable 6EL-111, and connect the optical
fiber cable under test to the light source and the power neter as
shown in figure 6ELl-6. For optical fiber cable assenblies terninated
in splice ferrules use Procedure | to assenble the optical fiber cable
assenbly splice ferrules to the MY splice ferrules.

For FOCT links with single termnus connectors, the reference MY
shal | be used as MY..

For FOCT links under test termnated with MB3522 or COIS ST
connectors, an ST to ST adapter is required to connect the MJs to the
FQCT link under test. For FOCT links under test termnated with GOIS
SC or other QOIS fiber optic connectors, a hybrid adapter is required
to connect the MQs to the FOCT |ink under test.
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NOTE: For single node fiber FOCT end-to-end attenuation nmeasurenents, MY,
may include a single loop with a diameter of 30 nm (1 in) to elinmnate

hi gher order node power.

TABLE 6E1-111. MYs for cable topology end-to-end attenuation nmeasurenents.

Term nati on on cable end

Fi ber polish type

M part nunber

SM (‘enhanced)

MB3522 MV 6877804- 5
SM 6877804- 5SM
SM ( enhanced) 6877804- 5SME
Qors st MV 6877804- 5
SM 6877804- 55M
SM (enhanced) 6877804- 5SVE
Q0TS SC (see NOTE 1) MV 6877804- 5
SM 6877804- 5SM
SM ( enhanced) 6877804- 5SME
MR4623 MV 6877804- 6
MR8876 4 CH PLUG MV 6877804- 8
SM 6877804- 8SM
SM ( enhanced) 6877804- 8SME
MR8876 4 CH RECEPT MV 6877804- 7
SM 6877804- 7SM
SM (enhanced) 6877804- 7SMVE
M28876 8 CH PLUG MV 6877804- 10
SM 6877804- 10SM
SM (‘enhanced) 6877804- 10SME
MR8876 8 CH RECEPT MV 6877804-9
SM 6877804- 9SM
SM (enhanced) 6877804- 9SMVE
M8876 31 CH PLUG MV 6877804- 13
SM 6877804- 13SM
SM (‘enhanced) 6877804- 13SME
M28876 31 CH RECEPT MM 6877804- 12
SM 6877804- 12SM
SM (enhanced) 6877804- 12SVE
G her (see NOTEs 1 and 2) M 6877804- 5
SM 6877804- 5SM

6877804- S5SME

NOTE 1. Use the ST to ST MY with a hybrid adapter (for exanple, an ST to SC
hybrid adapter) to connect to optical fiber cable ends termnated with
connectors other than the ST and the M L-G 28876.

NOTE 2. For QOTS connectors that cannot be nated to an ST to ST MY using a
hybri d adapter, non-standard MYJs may be used.
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Step 3 -
NOTE:

Step 4 -

NOTE:

NOTE;
Step 5 -
Step 6 -
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Cabl e topol ogy |ink

under test
M MY
2
Li ght ST Power
source connectors et er

FI GQURE 6E1-6. Test setup (typical).

Record the power (in dBn) at the neter (P).

The val ue obtained for the test power, P, should be | ess than the

val ue obtained for the reference power. A value of the test power
greater than the value of the reference power indicates that either a
defective or dirty MY was used for the reference neasurenment. |If a
value for the test power greater than the value of the reference power
is obtained, clean or replace the reference MY and repeat Step 2 and

Step 3.

Cal cul ate the FOCT end-to-end attenuation using the follow ng fornul a
and record the results:

Br.=(P:-P2)
Wer e: B, = Total FOCT end-to-end attenuation in dB
P, = Reference power in dBm
P, = Test power in dBm

Sone optical power neters will autonatically calculate the end-to-end
attenuati on when the nmeter is referenced or zeroed after the reference
power mneasurenent. The reference and test optical powers may be
nmeasured and the | oss cal cul ated using the formula above or the

calcul ation capability of the optical power neter nay be used. In
either case, the end-to-end attenuation val ue should be a positive
nunber and the value of the optical reference power shall be recorded.

The cabl e assenbly link | oss val ue should be a positive nunber.
Repeat steps 1, 2, 3, and 4 for each fiber in the FOCT Iink.

Identify the connectors/splices by type and proceed to 3.3.2 bel ow.

3.3.2 Calculations

Step 1 -

Conpare the measured end-to-end attenuation to the specified maxi mum
allowable link loss. |f the maxinumallowable link |oss is not

speci fied, conpare the measured end-to-end attenuation to the maxi mum
al l owabl e | oss cal cul ated fromthe nmaxi mum conponent | oss val ues shown
in table 6EL-1V using the follow ng formla:
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A L+ N_L

co co

Maxi mum accept abl e | oss

Maxi mum at t enuati on of the cable
Total length of the FOCT |ink

Nunber of splices
Maxi mum | oss of a splice
Nunmber of connectors

Maxi mum | oss of a connect or

The FQOCT link is considered acceptable if the measured end-to-end

attenuation is equal

| f

to or less than the maxi mum acceptabl e | oss.

the nmeasured end-to-end attenuation is acceptable, proceed to step 3

below |f measured end-to-end attenuation is greater than the maxi mum

acceptabl e | oss, proceed to step 2 bel ow.

NOTE: If the length of the FOCT link is not known, a value of zero may be
used for the FOCT link |ength.

NOTE: The nmaxi mum attenuation rate of some M L-PRF-85045 optical fiber

cables is greater than the values identified in table 6EL-1V.

optical fiber cable used has a maxi rumattenuation rate greater than
that shown in table 6EL-1V, the actual
optical fiber cable nay be used to cal culate the MAL.

TABLE 6E1-1V. Maxi num conponent

maxi mum attenuation rate of the

| oss val ues.

Conponent

Si ngl e node

Mul ti node

Cabl e

1.5 dB/ km @ 1300 nm
1.5 dB/ km @ 1550 nm

4.5 dB/ km @850 nm
2.0 dB/ km @1300 nm

Single termnus (light 0.75 dB 0.75 dB
duty) connectors (mated

pai r)

Mil tiple termnus (heavy 0.75 dB 0.75 dB
duty) connectors (mated

pai r)

QOTS connectors (mat ed 0.75 dB 0.75 dB
pair)

Mechani cal splice 0.2 dB tuned 0.2 dB tuned

0.6 dB unt uned

0.6 dB untuned

NOTE: If conponents other than those listed in table 6EL-1V are used, the
| oss val ue of these conponents nust be included in the naxi mum

accept abl e | oss.
contact the Naval

determning the appropriate |oss val ue.

If the loss value for a conponent is not known,
Surface Varfare Center (see 1.1.1) for assistance in

Step 2 - If the measured end-to-end attenuation is 1.0 dB or nore above the

nmaxi mum accept abl e | oss,

rej ect the FOCT i nk.

I f the neasured end-

to-end attenuation is less than 1.0 dB above the maxi mum accept abl e

6E1-8
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Step 3 -
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| oss, disconnect and clean all the connections and retest. If the
end-to-end attenuation is still unacceptable, reterninate or replace
t he defective conponents.

If the ends of the FOCT |ink are not going to be immediately connected

to their mating connectors, install protective caps over the FOCT |ink
connect ors.
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METHCD 6F1
MEASUREMENT QUALI TY JUWPER CABLE SELECTI ON TEST
1. SCCPE
1.1 Scope. This nethod describes procedures for measuring the | oss of
measurenent quality junper cable end ternminations. Aternative nethods shall be
approved by the Naval Surface Warfare Center (see 1.1.1).
2. REQU RED EQU PMENT AND MATERI ALS.

2.1 The equipnent and materials in the tables located in the applicable
sections of this method shall be used to performthese procedures.

3. PROCEDURES

3.1 Safety summary. The follow ng safety precautions shall be observed

a. Saf ety gl asses shall be worn when handling bare fibers.

b. Do not touch the end of the fibers as they may be razor sharp. Wash your
hands after handling bare fiber

C. (bserve warni ngs and cautions on equi prent and material s.

d. Wien visually inspecting an optical fiber, never stare into the end of a
fiber connected to a | aser source or LED

3.2 Procedure.

3.2.1 The equiprment and materials in table 6F1-1 shall be used to performthis
pr ocedur e.

TABLE 6F1-1. Equiprent and naterials.
Descri ption Quantity
Wpes (NAVSEA DW5 6872811- 18 or equal ) As required
Al cohol bottle with al cohol/2-propanol (seal able type) 1
Canned air or conpressed air As required
Ref erence cabl e (ST on bot h ends) 1
Ref erence cable (ST to ML-T-29504/ 14 pin tern nus) 1
Ref erence cable (ST to ML-T-29504/ 15 socket terni nus) 1
Ref erence cable (ST to ML-S 24623/ 4 splice ferrule) 1
Li ght source (NSN 7Z 6625 01 304 1739 or equal) 1
Power neter (NSN 7Z 6625 01 304 1739 or equal) 1
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TABLE 6F1-1. Equipnrent and materials - continued.
Descri ption Quantity
Protective caps (plastic) As required
ST adapter (Lucent 105 271 142 or equal) 1
M L- G 28876 plug connector 1
M L- G 28876 recept acl e connect or 1
ST termnation type power neter adapter 1
Singl e socket termnus power rmeter adapter 1
Single pin termnus power neter adapter 1
Splice ferrule ternnati on type power meter adapter 1

NOTE: Ensure the test equi pment calibration is current.

NOTE: Use a wi pe danpened with al cohol to clean the adapters/connectors and
blow themdry with air before maki ng connecti ons.

NOTE: Identify and | abel all of the neasurenent quality junper cables to be
eval uat ed.

NOTE: Ref erence cabl es are cabl es constructed using fibers and connectors
with tightened georetrical specifications (for exanple, diameter,
concentricity). For nore information on reference cables, see
El AV Tl A- 455- 171.

NOTE: The LED light source shall have a CPR value (refer to TIA El A 526-14)
not less than 21 dB and not greater than 22 dB when neasured into a
62.5 umfiber at a wavel ength of 1300 nm Best FOCT end-to-end
attenuation results are obtained with LED |ight sources with a CPR
val ue between 21 dB and 21.5 dB.

NOTE: Make sure that both the Iight source and power mneter have been
energi zed | ong enough to have stabl e perfornance before nmaki ng
neasur enent s.

NOTE: A laser light source nmay be used for single node optical fiber MYs.

Step 1 - Select an MY.

NOTE: The | oss of the MQ) end with an ST connector is neasured first. |If
both ends of the MY are termnated with ST connectors, the ends shall
be identified as "A" and "B" and the loss of "A' neasured first.

Step 2 - WARNNNG Do not look into the end of a fiber connected to an LED or

| aser diode. Light may not be visible but can still danage the eye.
Connect the ST to ST reference cable between the light source and the

power neter and record the power at the neter (P) (see figure 6F1-1).
D sconnect the reference cable fromthe power meter.
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NOTE: For single node fiber measurements, the reference cable nay include a
single loop with a dianeter of 30 nm (1 in) to elimnate higher order
node power.

Ref erence cable
ST
connectors
Li ght Power
Source met er
FI GJRE 6F1-1. Gonnecting the reference cable.

NOTE: The time del ay between the measurenent of P, and P, shall be kept to a
mni mumto prevent inaccurate readings.

NOTE: The reference cable to |ight source connection shall not be disturbed
bet ween neasurenent of P, and P, to prevent inaccurate readi ngs.

Step 3 - Connect the MY to the reference cable using a single-nmode ST to ST
adapter and to the power meter using the applicable power neter
adapter head (see figure 6F1- 2).

Ref er ence cabl e Test j unper
(1]
!JT ST
connectors
Li ght Power
source Power et er met er
adapt er
FI QURE 6F1-2. Gonnecting the test junper.
Step 4 - Record the power at the neter (P).
Step 5 - Calculate the ST connector |oss using the follow ng formla:
Bsrz(Pl'PZ)
Wer e: B, = ST connector loss in dB
= Reference cabl e power in dBm
P, = Test power in dBm
Step 6 - Record the ST connector loss along with the MY identification.
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Step 7 -

NOTE:

Step 8 -
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Repeat step 3 through step 6 a mnimumof three tines (a nmaxi num of
ten tines) for the selected MY. (A w pe danpened with al cohol may be
used to clean the adapters/connectors and they nay be bl own dry with
air before naking each connection.)

The | oss of the second MQ) end is nmeasured next. |f both ends of the
MY have ST connectors on them the loss of the "B' end is nmeasured
next .

Connect the ST to ST, ST to pin ternmnus, ST to socket termnus, or ST
to ML-S 24623 splice reference cable between the |ight source and the
power meter and record the power at the neter (P) (see figure 6F1-3).
D sconnect the reference cable fromthe power meter.

Ref er ence cabl e

ST Power neter
—_——

Li ght Power
source et er

connect or adapt er

NOTE:

NOTE:

NOTE:

Step 9 -

NOTE:

NOTE:

FI QJRE 6F1-3. Connecting the reference cabl e.

The time del ay between the nmeasurenent of P, and P, shall be kept to a
mni mumto prevent inaccurate readings.

The reference cable to |ight source connection shall not be disturbed
bet ween neasurenent of P, and P, to prevent inaccurate readi ngs.

For single nmode fiber measurenents, the reference cable nay include a
single loop with a dianmeter of 30 mm (1 in) to elimnate higher order
node power.

Connect the MY to the reference cable and to the power meter using
the ST adapter head (see figure 6F1-4).

For either pin or socket termni, the termni shall be inserted into
M L- G 28876 plug or receptacle connectors and mat ed.

For M L-S-24623 splices, the splice ferrules shall be mated using a
splice alignment clip as specified in M L-STD 2042- 2.
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Step

Step

Step

3.3
Step

Step
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Ref er ence cabl e Test j unper
[ 1]
ST's, termni,
or splice ferrul es
Li ght Power
source ST net er
connectors

FI QJRE 6F1-4. Connecting the test junper.

10 - Record the power at the nmeter (P).
11 -Calculate the ST, termnus or splice connection |oss using the
following formul a:
B.=(P1-P2)
Wher e: B, = ST, termnus or splice connection loss in dB
P, = Reference cable power in dBm

P, = Test power in dBm

12 - Record the ST, termnus or splice connection |oss along with the test
junper identification.

13 - Repeat step 9 through step 12 a mnimumof three tines (a nmaxi mum of
ten tines) for the selected M. (A w pe danpened with al cohol may be
used to clean the adapters/connectors and they nay be bl own dry with
air before naking each connection.)

Cal cul ati ons.

1- Calculate the nean | oss for each end of the MY using the foll ow ng
formula and record the results:

1 m
U= Ex;Bn

Mean connection loss in dB
Connection |oss for neasurenent n in dB
Nunber of | oss measurenents performed

Wer e:

3WE
nn

2 - Calculate the standard devi ation of the measured | oss for each MY end
using the followi ng formula and record the results:

Standard devi ati on of the connection |loss in dB
Nunber of | oss neasurements performed

Wer e: S
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Step 3 - An MY is considered satisfactory if the mean | oss and the standard
deviation of the loss of each end is in accordance with table 6F1-11

NOTE: For junper cables which are in excess of 1 min length, the |oss of
the fiber can be added to the follow ng acceptable loss limts.

TABLE 6F1-11.

MQJ | oss acceptance criteria.

End connecti on

Accept abl e | oss
(dB)

St andard devi ati on
(dB)

ST

0.00 < ug, < 0.35

0.05 nmax (multi node)
0. 10 nax (singl e node)

M L- T- 29504/ 14 pin term nus 0.00 <u.<0.70 0.05 nmax (multi node)
0. 10 nmax (singl e node)
M L- T- 29504/ 15 socket 0.00 <u.<0.70 0.05 nmax (multinode)
t er m nus 0. 10 nmax (singl e node)
M L- S 24623/ 4 splice 0.00 < u.<0.30 0. 05 nmax (mul ti node)
0. 10 nmax (singl e node)
Step 4 - If the nean loss or the standard deviation of either end is not in
accordance with table 6F1-11, the MY is not acceptable for use.
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METHCD 6GL

HEAVY DUTY CONNECTCR MECHAN CAL PULL TEST

1. SCOPE.

1.1 Scope. This nethod describes procedures for performng a nechanical pull
test on the cable strain relief of heavy-duty connectors. The perfornance of this

nmethod is required only when specified by the contract.

2. REQU RED EQU PMENT AND MATER ALS.

2.1 The equiprent and materials in table 6GL-1 shall be used to performthis

pr ocedur e.
TABLE 6GL-1. Equipnent and materials.
Descri ption Quantity
Connector cl anp 1
Cabl e pul ling device 1
Strain gauge (wth accuracy of +/- 5 percent) 1
NOTE: The cabl e pul i ng device shoul d not introduce any permanent

deformation into the optical fiber cable jacket.

3. PROCEDURES.

3.1 Safety summary. The follow ng safety precautions shall

a. (bserve warni ngs and cautions on equi prent and materi al s.

be observed:

b. Wien visually inspecting an optical fiber, never stare into the end of a

fiber connected to a | aser source or LED.

3.2 Procedure.

Step 1 - Attach the strain gauge between a fixed object and the connector

cl anp.

N
1

Step Attach the heavy-duty connector to the connector clanp.

Step 3 - Attach the cable pulling device to the optical fiber cable.

N

Pull on the optical fiber cable assenbly with a force of 444 Newt ons
(100 I bs) for one ninute.

Step

Step 5 - D sconnect the cable pulling device and the connector clanp fromthe
optical fiber cable assenbly.

Step 6 - Visually inspect the connector/cable interface for cable pullout and
deformation of the optical fiber cable jacket. ptical fiber cable
assenbl i es that show these defects shall be rejected.
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METHCD 6HL
BO- CABLE BALL BEAR NG TEST
1. SCCPE.

1.1 Scope. This nethod describes a procedure for performing a ball bearing
test on BOF cables. This method is performed to verify that the BOF tubes are free
of obstructions that would inhibit BOF fiber or BOF bundl e installation.

2. REQU RED EQU PMENT AND MATER ALS.

2.1 The equipnent and materials in table 6HL-1 shall be used to performthis
pr ocedur e.

TABLE 6H1-1. Equipnent and naterials.
Description Quantity
Safety gl asses 1
Projectile trap (Kitco 0745-2140 or equal) 1
Pressure source As required
BB with diameter of 4.5 or 5.0 nfm (0.17 in or 0.20 in) As required
NOTE: Use a BBwith a 4.5 mm (.17 in) diameter for individual BCF fiber

installations. Use a BBwith a 5.0 mm(0.20 in) diameter for bundl e BOF
fiber installations.

3. PROCEDURE.

3.1 Safety summary. The follow ng safety precautions shall be observed:

a. Safety gl asses shall be worn when bl owi ng a BB.

b. (bserve warni ngs and cautions on equi prent and materi al s.

C. Never look into the end of a BOF tube. Al ways wear approved safety
gl asses when handl i ng BOF tubes that may be connected to a pressure
sour ce.

d. Do not exceed 1032 kPa (150 PSI) within the BOF tube when attenpting to
di sl odge a stuck BB. BOCF tube danage can occur at pressures greater than
150 PSI.

3.2 Procedure.

Step 1 - Establish commnications between the personnel at the two ends of the
cabl e using avai |l abl e communi cati on equi pnent .

Step 2 - Install the projectile trap on the remote end of the first BOF tube to
be tested.

Step 3 - Verify that the projectile trap is installed on the correct tube.
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NOTE: This can be acconplished by applying pressure to the near end of the
BOF tube to be tested and observing air flow at the tube renote end.
344 to 688 kPa (50 to 100 PSI) shoul d be sufficient to allow tube
verification.

Step 4 - Place a BB into the BOF tube under test.

Step 5 - Wsing the pressure source, send the BB through the tube. Use the
projectile trap to catch the BB as it exits the tube.

NOTE: A pressure of 344 to 688 kPa (50 to 100 PSI) should be sufficient to
send the BB t hrough the BOF tube.

Step 6 - If the BB exits the BOF tube, proceed to step 8. |If the BB does not
exit the BOF tube, proceed to step 7.

Step 7 - Apply pressure at the renote end of the tube and renove the BB.
Record the test failure on the test data sheet.

NOTE: Do not exceed 1034 kPa (150 PSI) within the BOF tube when attenpting
to dislodge a stuck BB. BCOF tube danage can occur at pressures
greater than 1034 kPa (150 PSI).

NOTE: A BB stuck within a BOF tube can al so be dislodged by injecting a BB
with a diameter smaller than 4.5 mm (0.17 in) fromthe renote end of
t he BCF tube.

Step 8 - Repeat steps 2 through 7 for all of the tubes to be tested.
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METHCD 61 1
BOF CABLE PRESSURI ZATI ON TEST

1.1 Scope. This nethod describes a procedure for perfornming a pressurization
test on BOF tubes in BOF cables. This method is performed to verify that the BCOF
tubes are free of tears or holes and that all tube coupl er connections wthin the
BCOF tube path are properly connected.

2. REQU RED EQU PMENT AND NMATER ALS.

2.1 The equipnent and materials in table 6l1-1 shall be used to performthis

pr ocedur e.
TABLE 61 1-1. Equipnent and naterials.
Description Quantity
Safety gl asses 1
Vari abl e pressure source As required
Pressure gauge 1
3. PROCEDURE

3.1 Safety summary. The follow ng safety precautions shall be observed:

a. Saf ety gl asses shall be worn when pressurizing the BOF cabl e.

b. (bserve warni ngs and cautions on equi pment and material s.

C. Never |ook into the end of a BOF tube. A ways wear approved safety

gl asses when handl i ng BOF tubes that may be connected to a pressure
sour ce.

3.2 Procedure.

Step 1 - Establish communications, if required, using avail abl e comrunication
equi prrent .

Step 2 - Select a BOF tube. Gonnect the pressure source onto one end of the
BCF tube and the pressure gauge onto the other end of the BCF tube.

Step 3 - Adjust the pressure at the pressure source to 688 kPa (100 PSI).
Allowthe tube to stabilize and verify the pressure at the pressure
gauge.

Step 4 - If the pressure at the pressure gauge is the sane as that at the
pressure source proceed to step 5. If the pressure at the pressure
gauge is not the sane as that at the pressure source, check the BCF
cabl e for damage, check the tube couplings for |eaks, and repeat this
test.

Step 5 - Repeat steps 2, 3, and 4 for all tubes.
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METHCD 6J1
BCOF TUBE SEAL VER FI CATI ON TEST
1. SCCPE

1.1 Scope. This method describes the procedures for verifying the integrity of
bl own optical fiber tube end seals.

2. REQU RED EQU PMENT AND MATERI ALS.

2.1 The equipnent and naterials in table 6J1-1 shall be used to performthis
pr ocedur e.

TABLE 6J1-1. Equipnent and materials.
Descri pti on Quantity
Saf ety gl asses 1
Pressure source 1
| sol ation val ve 1
Pressure gauge 1
Bl eed val ve 1
BCF t ube As required
BCF tube coupl er (AA59731-U 8 or AA59731- U 8F) As required
W pes As required

3. PROCEDURES

3.1 Safety summary. The foll owing safety procedures shall be observed:

a. Saf ety gl asses shall be worn when pressurizing the BOF cabl e.

b. (bserve warni ngs and cautions on equi pment and nmaterial s.

C. Never |ook into the end of a BOF tube. A ways wear approved safety
gl asses when handl i ng BOF tubes that may be connected to a pressure
sour ce.

3.1 Procedure.

CAUTION Do not disengage mated BCOF tube couplers. Disengaging utilized BCOF
tube coupl ers may damage/ break the optical fibers contained within
t he BOF tubes.

Step 1 - Assenble the pressure source, isolation valve, bleed valve, and
pressure gauge using BOF tube as shown in figure 6J1-1. Visually
verify that the end of all BCF tubes are cut perpendicular to the tube
length. Apply an axial |oad of approximately 22 N (5 Ibs) to all BCF
tube connections to verify that they are properly engaged.
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NOTE:

NOTE:

NOTE:

Step 2

Step 3

NOTE:

Step 4
NOTE

Step 5

Step 6
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Alternate test configurations that provide the same functionality may
be utilized.

For BCF tubes containing no fibers, the pressure test equi pment is
connected to one end of the tube. The other end shall have been
previously end seal ed in accordance with nethod 2J1 of this Standard
Practi ce.

For BCF tubes containing fibers, the pressure test equipnent is
connected to a short BCOF tube or pressure fitting extending froma tee
connection previously installed between BOF tubes containing the
fibers. The tube path ends shall have been previously end sealed in
accordance with method 2F1 of this Standard Practice.

Short tube
or
pressure fitting

Pr essure
BOF gauge

AN NG

-

-
//—* I sol ati on Tube
Pressure val ve coupl er
or
source pressure
Bl eed fitting B
val ve adapt er

Shi pboar d
t ubes
under test

FI QURE 6J1-1. BCF tube seal verification test setup (typical).

Adj ust the pressure source to 234 kPa (34 PSI) and apply this pressure
to the BOF tube. Allowthe pressure to stabilize

Shut the isolation valve so that the BOF tube is isolated fromthe
pressure source. Read the initial pressure at the pressure gauge and
record the value. Miintain this configuration for 5 m nutes.

If the connection to the BOF tube is a pressure val ve assenbly
(CGonnective Sol utions FQO8BL1 or equal ), the pressure test equi pnent
may be di sconnected fromthe BOF tube during the test.

Read the final pressure at the pressure gauge and record the val ue.

If the pressure test equipnent was di sconnected fromthe BCF tube
after initial pressurization, the pressure test equi pment nust be
reconnected to the BOF tube before making this neasurenent.

Wsing the bl eed val ve, reduce the pressure in the BOF tube to O kPa (0O
PSl).

Di sconnect the pressure test equipnent fromthe tube under test.
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Step 7 - Subtract the final pressure fromthe initial pressure. BCF tubes for
whi ch the difference between the two neasurenents is nore than 10.3
kPa (1.5 PSI) shall be end seal ed again in accordance with Mthod 2F1
or Method 2J1 of this Standard Practice and retested.

Step 8 — If the testing was perforned on a BOF tube end, end seal the BCOF tube
end in accordance with Method 2J1 of this Standard Practi ce.

Step 9 - If the testing was perfornmed at a tee tube coupl er wthout a pressure
val ve assenbly, performone of the foll ow ng:

a. End seal the short BCF tube fromthe tee tube coupler in accordance
with Method 2J1 of this Standard Practi ce.

b. dean a tube coupler plug with a w pe danpened wi th al cohol and
bl ow dry as necessary. Insert the tube coupler plug in the tee
connection of the tee tube coupler and firmy seat it within the
tube coupler. Apply an axial |oad of approximately 22 N (5 | bs)
bet ween the BCF tube and the tube coupler plug to verify that they
are properly engaged into the tube coupl er.

Step 10 -1f the testing was perforned at a tee tube coupler with a pressure

val ve assenbly, install the pressure val ve assenbly cap on the
pressure val ve assenbly.
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METHCD 6K1
CABLE ASSEMBLY RETURN LCSS TEST

1. SCCPE

1.1 Scope. This nethod describes procedures for perfornmng a cabl e assenbly
return loss test on optical fiber cables that have connectors or other termnations
installed on both ends. ptical return loss testing is performed only on single
node optical fiber cable assenblies.
2. REQU RED EQU PMENT AND MATER ALS.

2.1 Equipnent and naterials. The equipment and materials in table 6K1-1 shall
be used to performthese procedures.

CAUTI O\ Throughout the testing process, cleanliness is critical to obtaining a
correct optical nmeasurenent. Make sure that your hands and the work
area are as clean as possible to minimze the ingress of dirt into the
connect or parts.

TABLE 6K1-1. Equipnent and materials.
Descri pti on Quantity

ptical Return Loss Meter (Noyes Fiber Systens nmodel CRL 3 or 1
equal )
ptical Return Loss Meter (CRLM interface cable (QOTS SU APC 1
to QOIS SC j unper cabl e)
ST to ST adapter (Lucent 105 271 142 or equal) As required
Hybrid adapter, ST to SC (AWP 503638-2 or equal) As required
Hybrid adapter, ST to QOIS connect or As required
Measurenent quality junper cables (NAVSEA DW5 6877804) As required
Wpes (NAVSEA DW5 6872811-18 or equal ) As required
Al cohol bottle with al cohol/2-propanol or equal (seal able type) 1
Canned air or conpressed air As required
Protective caps As required

3. PROCEDURE

3.1 Safety summary. The follow ng safety precautions shall be observed:

a. Wien visually inspecting an optical fiber, never stare into the end of a
fiber connected to a | aser source or LED

6K1-1 METHOD 6K1
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3.2 Procedure.

NOTE:
NOTE:

NOTE:

NOTE:

Step 1
NOTE:

Step 2

Step 3

Step 4

NOTE:

NOTE:

Step 5

NOTE:

NOTE:

WARNING Do not stare into the end of an optical fiber connected to an
LED or laser diode. Light may not be visible but can still danage the
eye.

Ensure the test equi pment calibration is current.

Use a wi pe danpened with al cohol to clean the adapters/connectors and
wipe themdry with a clean, lint free, cotton (100% cloth before
maki ng the connecti ons.

Thi s procedure involves the use of Measurenment Quality Junper cabl es
(MYs). Drty or defective MUs will lead to | ow or unacceptabl e
cabl e assenbly return | oss values. MYs used in these procedures
shoul d be clean and shoul d be of known quality. Test organizations
are encouraged to institute an MY verification programin which the
quality of MQs is regularly validated. Additional guidance on
establ i shing an MY verification programcan be obtained fromthe
Naval Surface Warfare Center (see 1.1.1).

Make sure of the specified return | oss for the cabl e assenbly under
test. UUse standard done polish MYJs for test of cable assenblies with
return loss requirements not less than 30 dB. Use enhanced done
polish MYs for test of cable assenblies with return | oss requirenents
not |ess than 40 dB.

Energi ze the CRLM

Make sure that the CRLM has been energized for at least 10 mnutes, to
ensure stabl e performance, before naki ng neasurenents.

Set the ORLMin optical return loss mode. (Refer to the
manufacturer’s instructions for additional infornation.)

Sel ect the 1310 nmwavel ength (if the CRLM can performreturn | oss
measurements at nultipl e wavel engt hs).

Attach the ST APC connector of the CRLMinterface cable to the optical
receptacle of the CRLM

The ST APC connector is an angl e polished SC connector. The angle on
the end of the connector ferrule can be observed in a visual
i nspecti on.

If the CRLMinput port is an ST connection, do not use an CRLM
i nterface cable.

Sel ect the applicable input MY fromtable 6KL-11, and connect
the input MY to the CRLMinterface cabl e using the hybrid
adapter as shown in figure 6K1-1.

If the ORLMinput port is an ST connection, connect the input
MY directly to the ORLM

Do not connect the input MY to the optical fiber cable assenbly under
test. This connection is not conmpleted until step 10.
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TABLE 6K1-11. MYIs for cable assenbly return | oss neasurenents.

Term nation on cable end

Fi ber polish type

MY part nunber

SM ( enhanced)

MB3522 SM 6877804- 5SM
SM ( enhanced) 6877804- 5SME
Qors St SM 6877804- 5SM

6877804- S5SME

Q0TS SC (see NOTE 1)

SM
SM ( enhanced)

6877804- 5SM
6877804- SSME

M28876 4 CH PLUG

SM
SM ( enhanced)

6877804- 8SM
6877804- 8SME

Me8876 4 CH RECEPT

SM
SM ( enhanced)

6877804- 7SM
6877804- 7SME

M28876 8 CH PLUG

SM
SM ( enhanced)

6877804- 10SM
6877804- 10SME

Me8876 8 CH RECEPT

SM
SM (.enhanced)

6877804- 9SM
6877804- 9SME

Me8876 31 CH PLUG

SM
SM ( enhanced)

6877804- 13SM
6877804- 13SME

M28876 31 CH RECEPT

SM
SM (enhanced)

6877804- 125M
6877804- 12SME

Q her (see NOTEs 1 and 2)

SM
SM (‘enhanced)

6877804- 5SM
6877804- SSME

NOTE 1: Use the ST to ST MY with a hybrid adapter (for exanple, an ST to SC
hybrid adapter) to connect to optical fiber cable ends termnated with
connectors other than the ST and the M L-G 28876.

NOTE 2: For QOIS connectors that cannot be mated to an ST to ST MY using a
hybri d adapter, non-standard MYJs may be used.
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NOTE:

Step

NOTE:

Step

NOTE:

Step

NOTE:

10 -

M L- STD- 2042- 6B( SH)

Hybri d adapter
ST connect or

SC connect or

ORLM

interface 6 nmm mandr el
cabl e _\ (/_

-a——
Oﬁ \_ I nput MY

FIQRE 6K1-1. R_LMreference setup (typical).

ORLM

ST APC
connect or

Wap the input MY (or the appropriate single fiber cable of the input
M) around a 6 nm (0.25 in) nandrel.

The input MY (or the appropriate single fiber cable of the input M)
shoul d be w apped around the nandrel until a stable val ue greater than
30 dBis indicated on the CRLM di splay. Ten nandrel waps are usual |y
sufficient to obtain a stable val ue.

Wien neasuring enhanced polish products a stabl e value greater than 40
dB shoul d be indicated on the CRLM di spl ay.

Ref erence the ORLM (Refer to the manufacturer’s instructions for
addi ti onal information.)

Unw ap the input MY fromthe mandrel.

Do not unwap the MY fromthe mandrel until the referencing process
is conplete.

Verify that the CRLMis displaying a val ue between 14.3 dB and 15.9
dB.

If a different value is displayed, then reconnect the CRLMinterface
cable to the input MY and repeat steps 6, 7, 8 and 9. If this does
not remedy the problem then clean the CRLMinterface cable and the
i nput MY connections, and repeat steps 4 through 9.

CAUTION  Make sure that the keys are correctly aligned to the mating
keyways before mating MYJs to ML-G 28876 optical fiber cables.
I'ncorrect keyway alignment will result in damage to the connector

pi ns.

Connect the appropriate end of the optical fiber cable assenbly under
test to the input M.

For optical fiber cable assenblies under test termnated with M33522
or QOIS ST connectors, an ST to ST adapter is required to connect the
input MY to the optical fiber cable assenbly under test. For optical
fiber cable assenblies under test termnated with GOIS SC or ot her
QOrTS fiber optic connectors, a hybrid adapter is required to connect
the input MQ to the optical fiber cable assenbly under test.
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Step 11 - CAUTION.  Make sure that the keys are correctly aligned to the

NOTE:

ORLM

SC connect or

mati ng keyways before mati ng MYJs to ML-GC 28876 optical fiber
cables. Incorrect keyway alignment will result in damage to the
connect or pins.

Sel ect the applicable output MY fromtable 6K1-11, and connect
the output MY to the other end of the optical fiber cable
assenbly under test as shown in figure 6K1-2.

For optical fiber cable assenblies under test termnated with MB3522
or QOIS ST connectors, an ST to ST adapter is required to connect the
output MY to the optical fiber cable assenbly under test. For
optical fiber cable assenblies under test terminated with QOIS SC or
ot her QOIS fiber optic connectors, a hybrid adapter is required to
connect the output MQJ to the optical fiber cable assenbly under test.

Hybri d adapt er

ST connect or

cabl e

interface—\

ORLM

77

connect or

Cabl e assenbly

Step 12

NOTE:

Step 13
Step 14
NOTE:

Step 15

under test

ST connect or

6 nm mandr el

\— Qut put MY

FI QURE 6K1-2. CRLM cabl e assenbl y neasurenent setup (typical).

-Wap the output MY (or the appropriate single fiber cable of the

output MY) around a 6 nm (0.25 in) mandrel .

The output MY (or the appropriate single fiber cable of the output
MY) shoul d be w apped around the mandrel until a stable value is
indicated on the CRLM di splay. Ten mandrel waps are usual ly
sufficient to obtain a stabl e val ue.

- Record the val ue di spl ayed by the CRLM

-Unwap the output MY fromthe nmandrel .

Do not unwap the MY fromthe mandrel until the return | oss val ue has
been recorded.

-Repeat the test for each fiber in the optical fiber cable assenbly.
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NOTE:

Step 16 -
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If the optical fiber cable assenbly under test is termnated with
single fiber connectors on the input side, disconnect the input MY
fromthe cable assenbly under test. Repeat steps 9 through 15 for the
other fibers in the optical fiber cable assenbly under test.

If the optical fiber cable assenbly under test is termnated with

mul ti-fiber connectors on the input side, disconnect the optical fiber
cabl e assenbly under test and the CRLMinterface cabl e fromthe input
MY. Repeat steps 5 through 15 for the other fibers in the optical
fiber cable assenbly under test.

Proceed to 3. 3.

3.3 Cable assenbly return | oss.

Step 1 - Verify the measured return loss is less than the value identified in
table 6KL1-111.
NOTE: The optical fiber cable assenbly is considered acceptable if the
neasured return loss is greater than or equal to the m ni numcabl e
assenbly return loss. |If the measured return loss is acceptabl e,
proceed to step 3 below. If the neasured return loss is |ess than the
m ni mum cabl e assenbly return | oss, proceed to step 2 bel ow
TABLE 6K1-111. Mninumcable assenbly return | oss.
Term nati on process M ni rum cabl e assenbly
return | oss
Doned pol i sh, standard 30 dB
Doned pol i sh, enhanced 40 dB
Step 2 - Disconnect and clean all the connections and retest. |f the measured
cabl e assenbly return loss is still unacceptable, re-polish the
optical fiber cable assenbly termnations or replace the defective
conponents and retest.
Step 3 - If the optical fiber cable assenbly is not going to be inmedi ately

connected to its mating connectors, install protective caps over the
optical fiber cable assenbly connectors.
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METHCD 6L1
CABLE TCPOLOGY END TO END RETURN LCSS TEST

1. SCCPE

1.1 Scope. This nethod describes procedures for perfornmng a cabl e topol ogy
return loss test on FOCT links. Qptical return loss testing of FOCT links is
performed on single nmode optical fiber cable FOCT |inks only when specified by the
contract.
2. REQU RED EQU PMENT AND MATER ALS.

2.1 Equipnent and naterials. The equipment and materials in table 6L1-1 shall
be used to performthese procedures.

CAUTI O\ Throughout the testing process, cleanliness is critical to obtaining a
correct optical measurenent. Make sure that your hands and the work
area are as clean as possible to minimze the ingress of dirt into the
connect or parts.

TABLE 6L1-1. Equiprent and naterials.
Descri pti on Quantity

ptical Return Loss Meter (Noyes Fiber Systens nmodel CRL 3 or 1
equal )
ptical Return Loss Meter (CRLM interface cable (QOTS SU APC 1
to QOIS SC j unper cabl e)
ST to ST adapter (Lucent 105 271 142 or equal) As required
Hybrid adapter, ST to SC (AWP 503638-2 or equal) As required
Hybrid adapter, ST to QOIS connect or As required
Measurenent quality junper cables (NAVSEA DW5 6877804) As required
Wpes (NAVSEA DW5 6872811-18 or equal ) As required
Al cohol bottle with al cohol/2-propanol or equal (seal able type) 1
Canned air or conpressed air As required
Protective caps As required

3. PROCEDURE

3.1 Safety summary. The follow ng safety precautions shall be observed:

a. Wien visually inspecting an optical fiber, never stare into the end of a
fiber connected to a | aser source or LED

6L1-1 METHOD 6L1
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3.2 Procedure.

WARNI NG Wien visually inspecting an optical fiber, never stare into
the end of a fiber connected to a |laser source or LED. Light may not

be visible but can still damage the eye.

NOTE: Ensure the test equi pment calibration is current.

NOTE: Use a wi pe danpened with al cohol to clean the adapters/connectors and
wipe themdry with a clean, lint free, cotton (100% cloth before

maki ng the connecti ons.

NOTE: Thi s procedure involves the use of Measurenment Quality Junper cables
(MYs). Drty or defective MJs will lead to high or unacceptabl e
end-to-end return | oss values. MYs used in these procedures shoul d
be cl ean and shoul d be of known quality. Test organizations are
encouraged to institute an MY verification programin which the
quality of MQs is regularly validated. Additional guidance on
establ i shing an MY verification programcan be obtained fromthe
Naval Surface Warfare Center (see 1.1.1).

NOTE: Make sure of the specified return loss for the link under test. Use
standard donme polish MQs for test of links with return | oss
requi rements not |ess than 30 dB. Use enhanced dome polish MYs for
test of link with return loss requirenents not | ess than 40 dB.

Step 1 - Energize the CRLM

NOTE: Make sure that the CRLM has been energized for at least 10 mnutes, to
ensure stabl e performance, before naking neasurenents.

Step 2 - Set the CRRMin optical return | oss mode. (Refer to the
manufacturer’s instructions for additional information.)

Step 3 - Select the 1310 nmwavel ength (if the CRLM can performreturn | oss
measurenents at nmul tipl e wavel engt hs).

Step 4 - Attach the ST APC connector of the CRLMinterface cable to the optical
receptacle of the CRLM

NOTE: The ST APC connector is an angl e polished SC connector. The angle on
the end of the connector ferrule can be observed in a visual
i nspecti on.

NOTE: If the CRLMinput port is an ST connection, do not use an CRLM

i nterface cable.

Step 5 - Select the applicable input MY fromtable 6L1-11, and connect
the input MY to the CRLMinterface cable using the hybrid
adapter as shown in figure 6L1-1.

NOTE: If the ORLMinput port is an ST connection, connect the input
MY directly to the ORLM

NOTE: Do not connect the input MY to the FOCT |ink under test. This
connection is not conpleted until step 10.
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TABLE 6L1-11. MYs for cable topol ogy end-to-end return | 0ss measurenents.

Term nation on FOCT |ink Fi ber polish type MQ part nunber

end
MB3522 SM 6877804- 5SM
SM ( enhanced) 6877804- 5SME
Qors St SM 6877804- 5SM

SM ( enhanced)

6877804- S5SME

Q0TS SC (see NOTE 1)

SM
SM ( enhanced)

6877804- 5SM
6877804- S5SME

M28876 4 CH PLUG

SM
SM (.enhanced)

6877804- 8SM
6877804- 8SME

Me8876 4 CH RECEPT

SM
SM (enhanced)

6877804- 7SM
6877804- 7SME

M28876 8 CH PLUG

SM
SM ( enhanced)

6877804- 10SM
6877804- 10SME

Me8876 8 CH RECEPT

SM
SM (.enhanced)

6877804- 9SM
6877804- 9SME

Me8876 31 CH PLUG

SM
SM (enhanced)

6877804- 13SM
6877804- 13SME

M28876 31 CH RECEPT

SM
SM ( enhanced)

6877804- 125M
6877804- 12SME

Q her (see NOTEs 1 and 2)

SM
SM (‘enhanced)

6877804- 5SM
6877804- S5SME

NOTE 1: Use the ST to ST MY with a hybrid adapter (for exanple, an ST to SC
hybrid adapter) to connect to optical fiber cable ends termnated with
connectors other than the ST and the M L-G 28876.

NOTE 2: For QOIS connectors that cannot be mated to an ST to ST MY using a
hybri d adapter, non-standard MYJs may be used.
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Step 6 -

NOTE:

NOTE:

Step 7 -

Step 8 -
NOTE:

Step 9 -

NOTE:

Step 10 -

NOTE:
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Hybri d adapter

ST connect or

SC connect or

ORLM

interface 6 mm mandr el
cabl e _\ (‘/_

-a——
Oﬁ \_ I nput MY

FIGQURE 6L1-1. OR.Mreference setup (typical).

ORLM

ST APC
connect or

Wap the input MY (or the appropriate single fiber cable of the input
MY) around a 6 nm (0.25 in) mandrel.

The input MY (or the appropriate single fiber cable of the input M)
shoul d be wapped around the nandrel until a stable val ue greater than
30 dBis indicated on the CRLM di splay. Ten mandrel waps are usual ly
sufficient to obtain a stabl e val ue.

Wien neasuring enhanced polish products a stable value greater than 40
dB shoul d be indicated on the CR.M di spl ay.

Ref erence the ORLM (Refer to the manufacturer’s instructions for
additional information.)

Unwap the input MY fromthe nmandrel.

Do not unwap the MY fromthe mandrel until the referencing process
is conplete.

Verify that the CRLMis di splaying a val ue between 14.3 dB and 15.9
dB.

If adifferent value is displayed, then reconnect the CRLMinterface
cable to the input MY and repeat steps 6, 7, 8 and 9. |If this does
not remedy the problem then clean the ORLMinterface cabl e and the
i nput MY connections, and repeat steps 4 through 9.

CAUTI AN Make sure that the keys are correctly aligned to the mating
keyways before mating MYJs to ML-G 28876 optical fiber cables.
I'ncorrect keyway alignment will result in danmage to the connect or

pi ns.

Connect the appropriate end of the FOCT |ink under test to the input
M.

For FOCT links under test termnated with MB3522 or COIS ST
connectors, an ST to ST adapter is required to connect the input MY
to the FOCT link under test. For FOCT |inks under test term nated
with OCOTS SC or other QOIS fiber optic connectors, a hybrid adapter is
required to connect the input MY to the FOCT Iink under test.
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Step 11 -

NOTE:

SC connect or

ORLM
interface
cabl e

M L- STD- 2042- 6B( SH)

CAUTI QN Make sure that the keys are correctly aligned to the
mati ng keyways before mati ng MYJs to ML-GC 28876 optical fiber
cables. Incorrect keyway alignment will result in damage to the
connect or pins.

Sel ect the applicable output MY fromtable 6L1-11, and connect
the output MY to the other end of the FOCT |ink under test as
shown in figure 6L1-2.

For optical fiber cable assenblies under test termnated with MB3522
or QOIS ST connectors, an ST to ST adapter is required to connect the
output MY to the optical fiber cable assenbly under test. For
optical fiber cable assenblies under test terminated with QOIS SC or
ot her QOIS fiber optic connectors, a hybrid adapter is required to
connect the output MQJ to the optical fiber cable assenbly under test.

Hybri d adapt er

ST connector

~\

— | nput

ORLM

SC/ APC
connect or

FCCT 1ink

under test
ST connect or \

6 mm mandr el

\— Qut put MY

FI QURE 6L1-2. ORLM cabl e topol ogy end-to-end neasurenent setup (typical).

Step 12 -

NOTE:

Step 13 -
Step 14 -

NOTE:

Step 15 -

Wap the output MQ (or the appropriate single fiber cable of the
output MY) around a 6 nm (0.25 in) mandrel .

The output MY (or the appropriate single fiber cable of the output
MY) shoul d be wapped around the mandrel until a stable value is
indicated on the CRLM di splay. Ten mandrel waps are usual ly
sufficient to obtain a stabl e val ue.

Record the val ue di spl ayed by the CRLM

Unw ap the output MY fromthe nmandrel .

Do not unwap the MY fromthe mandrel until the return | oss val ue has
been recorded.

Repeat the test for each fiber in the FOCT |ink under test.
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NOTE:

Step 16 -
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If the FOCT link under test is termnated with single fiber connectors
on the input side, disconnect the input MY fromthe FOCT |ink under
test. Repeat steps 9 through 15 for the other fibers in the FOCT |ink
under test.

If the FOCT link under test is termnated with nulti-fiber connectors
on the input side, disconnect the FOCT |ink under test and the CRLM
interface cable fromthe input MY. Repeat steps 5 through 15 for the
other fibers in the FOCT |ink under test.

Proceed to 3. 3.

3.3 Cable topology end-to-end return | oss.

Step 1 -

NOTE:

Step 2 -

Step 3 -

Verify the measured return loss is less than the value identified in
instal |l ation drawi ngs.

The FOCT link is considered acceptable if the neasured return loss is
greater than or equal to the specified FOCT link return loss. |If the
neasured return | oss is acceptable, proceed to step 3 below If the
nmeasured return loss is less than the specified FOCT link return | oss,
proceed to step 2 bel ow.

Di sconnect and clean all the connections and retest. |f the measured
FOCT link return loss is still unacceptable, re-polish the FOCT |ink
termnations or replace the defective components and retest.

If the ends of the FOCT |ink are not going to be imrediately connected

to their mating connectors, install protective caps over the FOCT |ink
connect ors.
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