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[| NCH- POUND |

M L- S- 16036K( SH)
AVENDVENT 2

4 May 1993
SUPERSEDI NG
AVENDVENT 1

29 March 1989

M LI TARY SPECI FI CATI ON
SW TCHGEAR, PONER, NAVAL SH PBOARD

This amendnent forns a part of ML-S-16036K(SH), dated 4 August 1988,
and is approved for use by the Naval Sea Systens Conmand, Department of
the Navy, and is available for use by all Departments and Agencies of
the Departnent of Defense.

PAGE 33

Add as new paragraph 3.6.2.2:

“3.6.2.2 Insulation resistance. The insulation resistance shall be not |ess
than the requirements of the particular equipnent specification or 10 megohns at
25°C, when the particular equipment specification is silent.”

PAGE 37
* 3.10.5: Del ete the |ast sentence and add:

“Casual ty power terminal shall be enclosure type sinilar to that depicted by
method 2D32 in accordance with DOD- STD-2003 (EPISM. Cable connecting the

casualty power circuit breaker and the casualty power termnal shall be type AWG 2
in accordance with ML-W216878/32."

PACE 46

¥ 3.14: After the last sentence, add “Fuses, fusehol ders and fuseclips shall
be silver plated in accordance with ML-F-15160 and m L-F-21346."
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PAGE 55
Table 1V: Del ete and substitute:

“TABLE | V. First article and quality confornng inspection.

First Quality Requi r enent | nspection
| nspection article conformance e | paragraph par agr aph
CGeneral exami nation X X 3.4 4.6.3.1
Mai ntainability X 3.23 4.6.3.2
Vi bration X 3.5.10 4.6.3.3
Shock X 375.14 4.6.3.4
Dielectric strength X 3.25 4.6.3.5
Wat er spray X 3.17. 4 4.6.3.6.1
Anbi ent tenperature X 3.26 4.6.3.6.2
and heat and 4.6.3.7
El ectromagnetic X 3.24 4.6.3.8
comparability
I nsul ation resistance X X 3.6.2.2 4.6.3.10

PAGE 59

4.6.3.4, lines 1 through 7: Delete the first three sentences: “Equi prent
required by . . . . . ..that unit.” and substitute:

“The switchboards, with all equipnent installed, shall pass high-inpact
testing. Equi pment which has not been individually qualified to high-inmpact shock
may be used in the switchboard. However, the conplete swtchboard shall pass

hi gh-inpact shock testing, regardless of whether the installed equipment was
i ndividually shock qualified.”

PACGE 62
Add as new paragraph 4.6. 3. 10:
“4.6.3.10 lnsulation resistance The insulation resistance shall be
q easured. It shall be not less than the requirements of the particular equipment
specification or 10 nmegohnms at 25°C, whichever is applicable.”

PAGE 77/ 78

Figure 7, table “A": Delete and substitute the following table “A":
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Fol | owi ng appendi x B, insert the follow ng index:

“1 NDEX

Accessibility

Arrangenent
Casual ty power
Equi prrent

Baffl es, spray
Bolts and bolting
Busbars
Connection bars
Mount i ng
Bus bars
Al um num
Bol ting
Bolting hol es
Bolts and nuts
Capacity
Connecti ons
Contact pressure
Copper
For i ng
I dentification
Phase
Vol t age
I nsul ation
Past e
Preparation of joints
Silver surfacing
Si zes
Supports
Bus tie units
AC, centralized machinery control system
AC with EPCP
AC wi thout EPCP
DC
Bus tie and shore power units
AC, centralized nachinery control system
AC with EPCP
AC wi thout EPCP
DC
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| NDEX
PARAGRAPH PAGE
Cable (control and instrunent)
Connections, external control 3.11. 4 43
Connector, cable end 3.11.2 43
Forming and securing cable groups 3.11.3 43
Types 3.11.1 42
Cabl e (power)
Connections between buses 3.10.17 42
Connect or sizes 3.10.3 36
Connector types 3.10.16 42
Entering switchboards 3.11.1 42
For circuit breakers 3.10.8 39
Sizes for casualty power 3.10.5 37
Cadni um 3.3.1.2 7
Casual ty power equi pnent 3.8.6 35
Arrangenents 3.8.6.1 35
Cabl e connector sizes 3.10.5 37
Circuit breaker ratings 3.8.6.3 35
Mounting of 3.8.6.2 35
Riser in ac emergency generator switchboard 3.4.2.1 25
Riser in ac generator swtchboard 3.4.1.1 9
Riser in distribution section 3.4.4.1 27
Circuit breakers 3.12 45
Cabl e connectors 3.10.16 42
Cabling for 3.10.8 39
Casual ty power 3.8.6.3 35
Manual s
Mounti ng 3.12 45
ACB 3.12.2 45
AQB 3.12.1 45
3.12.1 45
Panel s, bl ank 3.4.1.7.1 23
Classification 1.2 1
Compartnmentation 3.5.8 31
Connections
Bet ween buses 3.10.17 42
Cabl e, external control 3.11. 4 43
Vol tage regul ator 3.11.10 44
Construction 3.4,3.5 8, 28
Baffl es, spray 3.5.9.1 31
Channel, foundation 3.5.6 30
Speci al sections 3.5.6.2 30
Standardi zed units 3.5.6.1 30
Compartnmentation 3.5.8 31
Di nensi ons 3.5.2 29
Franework fabrications
Assenbl y 3.5.5 30
Qusset plates 3.5.4 29
Standardi zed and special units 3.5.3.1 2
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| NDEX
PARAGRAPH
Locki ng devi ces 3.5.12
Material s 3.5.11
Mechani cal assenblies 3.5.5
Parts and conponents 3.5.16
Shock 3.5.14
Si de sheets 3.5.7
Sol dering 3.5.15
Swi t chgear sections 3.5.1
Speci al 3.5.1.2
St andar di zed 3.5.1.1
Ventil ation 3.5.9
Vi bration 3.5.10
Vel di ng 3.5.13
Data requirements 6.2.2
Di agr ans
Bus bar mounting Fig. 16
Bus connections bolting Fig. 15
Bus transfer, three-way ABT-A3 Fig. 5
Cable marking and detail of connections Fig. 17
Control, one-line Fig. 1
Corner construction, bottom Fig. 10
EPCP, desk type Fig. 4
Emer gency power, one-line Fig. 6
Gound |ight schenes Fig. 19
Quard rail vertical, nmounting Fig. 23
Quard rail rear, nmounting Fig. 24
Qusset plates Fig. 11
H nge assenbly, panel Fig. 14
Latch bolt for hinged and renovabl e panel Fig. 21
Latch bolt, hinged panel, secure panel Fig. 22
Pl ans, standardi zed switchboard Fig. 8
Shore power Fig. 2
Synchroni zi ng connections Fig. 18
Spraytight construction Fig. 12
Thunbscrews, anchor devices Fig. 13
Units, standardized switchgear Fig. 7
Vol tage protective devices for CTS Fig. 20
Definitions 6.5
Defects, classification 4,5.2
Derating, conponents 3.3.3
Dielectric
Strength 3.25
Test 4.6.3.5
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| NDEX

Di nensi ons
Bolts
Bol t hol es
Bus bar bolts
Bus bar bolt holes
Foundati on
Framework assenbly
Cusset plates
Swi t chgear
Standardi zed section
G oups
Di sconnecting devices
Distribution units
ACB
ACB, AQB
AQB
DC, AQB
Docunent ati on
Gover nment
Speci fications and standards
QG her Covernnment publications
QG her publications
Order of precedence
Dr awi ngs

El ectromagnetic interference (EM)
Test
Energency generator control
Circuit breaker type bus transfer section
Contactor type bus transfer section
Emer gency power switchgear
Encl osures, switchboard
Rear
Top
Sprayti ght
Equi prrent
Securing of
Test
Exami nation and test

First article

Foundat i ons
Channel s
Standardi zed units
Speci al sections
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PARAGRAPH PAGE

Fr amewor k

Assenbl y 3.5%5 30

Fabrication 3.5.3 29

Mat erial s 3.5.11 31

Vi bration 3.5.10 31

Vel di ng 3.5.13 32
Fuses 3.14 46

Mount i ng 3.14.2 46
Fusehol der s

Dead front 3.14.2.1 46

Cip type 3.14.2.2 46
Fusi ng of transforners 3.14.1 46
CGenerator control unit

AC, centralized machinery control system 3.4.1.1.1 9

AC with EPCP 3.4.1.1 8

AC wi thout EPCP 3.4.1.2 13

AC energency 3.4.2.1 24

AC energency and contactor bus transfer section 3.4.2.2 26

AC energency and circuit breaker bus transfer 3.4.2.1 24

DC 3.4.5.1 27
G ound

Li ghts

Test
G ounding, transforner
G oup, ship service power switchgear 3.4.1 8
G oupi ng of bus bars 3.10.7 38
CGuard rails 3.18 50
CGusset plates 3.5.4 29
Heat test
Heater, space 3.11.6 44
H ngi ng, panel 3.7.2 34
Identification and information plates and marking 3.20 51
| ndi cat or

Li ghts 3.16 48

Phase sequence, shore power 3.9.1 36

Heater, space 3.11.6 44
I nspection

G assification 4.2 54

Condi ti ons 4.3 54

First article 4.4 55

Packagi ng 4.7 62

Quality conformance 4.5 55

Responsibility for 4.1 54
Instruments, electrical nmeasuring 3.15.1 47
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| NDEX

[ nsul ati on
Di st ances
Materi a
Resi st ance

Li ghts
| ndi cat or
G ound detector
M m c bus
Power
Load center
Distribution section
Load shedding
Locki ng devices
Assenblies, nechanical
Connections, electrica
Thr ead

Manual s

Maintainability

Mar Ki ng
Identification and information plates
Swi t chboard buses
Ter ni nal
Wre

Material s
Government  furnished
Recover ed

Mechani cal assenblies

Meters

Mercury

Monitor, reverse power

Mount i ng
ACB circuit breakers
AQB and NQB circuit breakers
Casual ty power equi pnent
Equi prrent
Fuses
Securing of equi pnent

Nonst andard swit chgear
Ordering data

Packagi ng
Pai nting

10
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Panel s
Bl ank, circuit breaker
Control, electric plant
Desk type
400 Hz for frequency changer systens
Submari ne
Surface ship
Verti cal
Fast eni ng
H nged and renovabl e encl osi ng
H ngi ng
Structure
Paral | el i ng
Phase
I dentification of buses
Sequence indicator, shore power
Rot ati on
Pl ates
I dentification
I nformation
Polarity
Preservation
Provi si oni ng

Qualification under referenced specifications
Quality assurance provisions

Regul ators, voltage
Rel ays
Repair parts

On board
Reports, test
Resi stors
Rheost at s

Safety
Acci dental contact
Scope
Sel ection of parts and conponents
Shi ps service power switchgear group
AC
DC
Shock
Ext ension of tests
Mechani ca
Test

11

PARAGRAPH
3.4.1.5
3.4.1.7.1
3.4.1.5.1
3.4.1.5.6
3.4.1.5.5
3.4.1.5. 4
3.4.1.5.2
3.17.3
‘3.7

3.7.2
3.7.1
3.4.1.1.1
3.20.13
3.9.1
3.8.5

3. 20
3.20
3.8.4

5.1

6.4

6.7

4.

3.8.7
3.15.4
6.4

6.4
4.6.4
3.15.6
3.15.6
3.2.1
3.2.2

1.1
3.5.16
3.4.1
3.4.5
4.6.3.4.3
3.5.14
4.6.3.4
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Shore power, bus tie units
AC, centralized machinery control system
AC with EPCP
AC wi t hout EPCP
DC
Si de sheets
Sol dering
Spraytight enclosures (submarine application)
Sub-contracted material and parts
Swi t ches
Circuit breaker control, shore power
Ref erence selector, shore power
Transfer
Swi t chgear
G oup
Section
St andar di zed section
St andar di zed unit
Synchr oni zi ng

Tenperature
Ambi ent
| ndi cat or
Test

Term na
Bl ocks
Boar ds
Cabl e |ugs

Tests
Condi ti ons
Dielectric strength
El ectromagnetic interference
Equi prrent
Exam nati on
First article
Heat
[ nsul ati on resistance
Maintainability
Shock
Short circuit
Vi bration
Wat er spray

12
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| NDEX
PARAGRAPH PAGE
Tool s 3.21 53
Transforners
Cont r ol 3.11.8 44
Instrument (potential and current) 3.15.3.1 47
Fusi ng 3.14.1 46
G oundi ng 3.15.3.2 48
Power 3.15.5 48
Ventil ation 3.5.9 31
Vi bration 3.5.10 31
Test 4.6.3.3 58
Vol t age, control 3.11.13 44
\\él di ng 3.5.13 32
Wring
Control and instrument circuits 3.11.1 42
Form ng and securing 3.11.3 43
Wor kmanshi p 3.28 54"

NOTE :  The nargins of this amendment are marked with asterisks to indicate where
changes (additions, nodifications, corrections, deletions) fromthe previous
issue were made. This was done as a convenience only and the Governnent assunes
no liability whatsoever for any inaccuracies ‘in these notations. Bidders and
contractors are cautioned to evaluate the requirements of this document based on
the entire content irrespective of the marginal notations and relationship to the
| ast previous issue.

Preparing activity:
Navy - SH
(Project 6110-N367)
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