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| NCH- POUND

M L- S- 16036K( SH)
AMENDMVENT 3

26 August 1999
SUPERSEDI NG
AVENDMENT 2

4 May 1993

M LI TARY SPECI FI CATI ON
SW TCHCGEAR, POWER, NAVAL SHI PBOARD

This amendnent fornms a part of ML-S-16036K(SH), dated
4 August 1988, and is approved for use by the Naval Sea
Systens Conmand, Departnent of the Navy, and is
avai l able for use by all Departnents and Agenci es of

t he Departnent of Defense.

PAGE 2

* 2.1.1: After “ML-L-3661/65 — Lanphol der, Lights, Indicator
(Housing), Style LH98”, Add: “ML-C 11796 — Corrosion Preventive
Compound, Petrol atum Hot Application.”

Page 4

* 2.1.1: After “ML-R 24563 — Relay, Alternating Current,
Power Sensing”, Add: “ML-N 25027/1A — Nut, Self-1ocking, Heavy
Hex, (Non-netallic Insert) 250 and 450 F, UNJC- 3B, % through 2-
1/2 Inch Nom nal D aneters, N ckel-Copper Alloy.”

* 2.1.1: Delete “ML-T-55156 — Term nal s, Lugs; Splices,
Conduct or; Screw Type, Ceneral Specifications for.”

PAGE 6

* 2.2: Delete “B 317 — Standard Specification for A um num
Al |l oy Extruded Bar, Rod, Tube, Pipe, and Structural Shapes for
El ectrical Purposes (Bus Conductor). (DoD adopted)”

PAGE 27
* 3.4.4.1: Delete “riser” and insert “back-connected.”
PAGE 31
* 3.5.8: Delete the first sentence and substitute:
AMSC N A FSC 6110

DI STRI BUTI ON STATEMENT A:  Approved for public rel ease;
distribution is unlimted.
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“Each unit shall be internally subdivided by barriers of
ei ther sheet netal, nonconductive material, or a conbination of
both to form separate conpartnents for the circuit breakers to
isolate themfromthe bus work and cabl e connections and
el i m nate gaps between conpartnents. There shall be no gap
bet ween the barrier and top enclosure of the switchboard. The
gap between the barrier and the horizontal plane at the bottom of
the switchboard shall not exceed 3/8 inch. Gaps on any
swi tchboard barrier sections not covered above shall not exceed
1/16 inch. |If necessary, barriers may overlap. The ACB
stationary conponent is acceptable as a rear barrier in an ACB
conpartnent.”

* 3.6.2: Delete the last part of the second sentence: "the
val ues shall....conponent stud." and substitute:

"and bus to conponent stud connections on circuit breaker
bases which have a frame size greater than 100 anperes, val ues
shal | neet the applicable creepage and cl earance di stances in
table I. See 3.10.19 for 100 anpere circuit breaker connection
requirenents.”

PACGE 34

* 3.7.1: Line 17, after "...renovabl e encl osing panels." Add:

"Renovabl e sheets and panels on the front and rear shall be
provided with lifting handles. Al renovabl e sheets and panels
shall be provided with a m nimumof two alignnent pins.”

PAGE 35
* 8.6.2: First sentence, delete “riser” and insert *“back-
connected.”

PAGE 36
* 3.10.1: Del ete and substitute:

“3.10.1 Bus connections. Bus connections shall be made with
solid copper. See 3.10.19 for 100 anpere circuit breaker
connection requirenments.”

PAGE 37

* 3.10.4: Delete inits entirety.
3.10.5: Delete the | ast sentence and add:

"Casualty power term nal shall be enclosure type simlar to
t hat depicted by nethod 2D32 in accordance with DOD STD 2003
(EPISM). Cable connecting the casualty power circuit breaker and
the casualty power term nal shall be type AWG 2 in accordance
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with ML-W16878/32."
PAGE 37/ 38
* TABLE |I1: Delete and substitute:
“TABLE I'l. Anpere rating of rectangular bus bars placed on edge.
Cr oss- Copper bus, Copper bus,
Nunber Si ze of Secti onal Silver Silver
O bars Bar s Ar ea Surface, AC Sur f ace,
Par al | el (i nches) (square anper e DC anpere
i nches) Rating, 60 Hz |Rating
1 172 x 178 0. 063 140 140
5/8 x 178 . 078 175 175
3/4 x 178 . 094 210 210
1 x 178 . 125 285 285
1-1/2 x 178 . 188 425 425
2 x 178 . 250 555 555
374 x 3716 . 140 265 265
1 x 3716 . 188 355 355
1-1/2 x 3716 . 278 550 550
2 x 3716 . 375 700 710
3[4 X Ya . 188 295 295
1 X Ya . 250 410 410
1-1/2 X Ya . 375 600 600
2 X Ya . 500 780 800
2-172 x Y . 625 1,000 1, 050
3 X Ya . 750 1, 140 1,185
4 X Ya 1. 000 1,425 1,490
5 X Ya 1.250 1,760 1, 850
6 X Ya 1.500 2,100 2,190
2 (17 4-
i nch
apart) 1 X Ya 0. 500 650 650
1-1/2 X Va . 750 950 950
2 X Ya 1. 000 1, 350 1,370
3 X Ya 1.500 1,825 2,000
4 X Ya 2.000 2,280 2,530
5 X Ya 2.500 2,740 3,100
6 X Ya 3. 000 3,140 3,630
3 (1/4-
i nch
apart) 3 X Ya 2. 250 2,200 2,620
4 X Ya 3. 000 2,660 3,110
5 X Ya 3. 750 3,200 3,830
6 X Ya 4.500 3,600 4,560
4 (17%-
i nch
apart) 3 X Ya 3. 000 2,650 3,130
4 X Ya 4. 000 3,020 3,870
5 X Ya 5. 000 3,450 4,750
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TABLE I1. Anpere rating of rectangul ar bus bars placed on edge.

- Conti nued

Cr oss- Copper bus, Copper bus,
Nunber Si ze of Secti onal Silver Silver
O bars Bar s Ar ea Sur f ace, Sur f ace,
Par al | el (i nches) (square AC anpere DC anpere
i nches) Rat i ng, Rat i ng
60 Hz
4 (2
pairs/
phase
3/ 4-
i nch
bet ween
pairs) 6 X Ya 6. 000 4,000  |-------
4 (2
pairs/
phase
2-1/ 2
i nches
bet ween
pairs 5 X Ya 5. 000 4,200 | -------
v, 6 000 0 | - ___ | eemeamm -
6 X Ya 6. 000 5. 000
8 X Ya 8. 000 6,400 |- ------
PAGE 39

* 3.10.9: Delete the first sentence and substitute:

“Flat bends for 1/8 inch bus bar shall have an inside radius
1.5 tinmes the thickness of the bus bar, and the ends of the bus
bars shall be neatly finished. Flat bends for bus bar greater
than 1/8 inch shall have an inside radius of not |ess than the
t hi ckness of the bus bar, and the ends of the bus bars shall be
neatly finished.”

* 3.10.9: Delete the | ast sentence.

PAGE 40

hi ck

* 3.10.10.2: Delete (a) and substitute: "(a) Apply at
h ML-C 11796

filmof corrosion preventive paste in accordance wt
to both the hardware and the joint (see 6.2.1)."

* 3.10.10.2: Delete (d).

* 3.10.12: Second sentence, after "lubricated", insert "(see
3.10.10.2)". Delete the first table inits entirety and
substi tute:
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“Tor que (foot-pounds)

Bol t di aneter CRES and zinc plated Silicon bronze/ copper

(1 nches) st eel
M ni mum Maxi mum M ni num Maxi mum
1/ 4 2 3
5/ 16 6 7
3/8 14 16 10 11
1/2 30 33 21 23
5/8 50 55 35 39”

In the second table, add the follow ng entry:
Tor que (foot-pounds)

Copper stud Steel cap
Sl ze screw si ze M ni num Maxi num
“5/16 - 24  a----- 5 6"
PAGE 41
* 3.10.12.1: After the |last sentence, Add: "Plastic insert

sel f-1ocking nuts used as fasteners shall be in accordance with
M L-N-25027/1 and rated for 450 F. Plastic insert self-Iocking
fasteners shall be torqued to 100 percent of 3.10.12 val ues, plus
the prevailing torque that is neasured when the nut is turned on
the bolt in its unloaded state."

* 3.10. 15: Del ete and substitute:

“3.10.15 Bus bar insulation. Wen specified (see 6.2.1),
bus bars shall be insulated wth ML-E-22118 materials or other
approved electrical insulating nmaterials or conpounds to inprove
creepage distances. Joints, except for those requiring
di sassenbly in order to install the sw tchboard aboard ship,
shall be insulated at the switchboard manufacturer's facility. A
hard copy of installation instructions shall be provided by the
swi t chboard manufacturer and installation instructions shal
include a list of joints that are required to be insulated during
installation, with procedures for insulating sane, so that al
current-carrying parts will be insul ated upon conpletion of final
shi pboard assenbly."

PAGE 42

* 3.10.16: Delete the first three sentences and substitute:

"Cable lug terminals installed on all cables entering or
within the switchboard shall be crinp type CLC or CLCG in
accordance with ML-T-16366. Prior to assenbly and crinping, a
light coating of corrosion preventive paste in accordance with
M L-C- 11796 shall be applied to the conductor and the interior of
the termnal lug barrel (see 6.2.1)."
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* 3.10.18: Delete the first two sentences and substitute:
"Cabl es shall enter the switchboard fromeither the top or

bottom Cables entering through the top dripshield shall not
conprom se the watertight integrity of the dripshield.”

* Add the foll ow ng paragraphs:

“3.10.19 Special requirenents for 100 anpere frame circuit
br eaker base connecti ons.

3.10.19.1 Insul ation distances. Bus to conponent stud
connections on 100 anpere frane circuit breaker bases shall neet
t he creepage and cl earance di stances of ML-E-917 within 4 inches
of the bus/conponent stud connection. The creepage and cl earance
val ues of table | shall be used at greater than 4 inches fromthe
bus/ conponent stud connecti on.

3.10. 19. 2 Bus connections. The ends of bus bar connections
to the studs of 100 anpere circuit breakers shall be trimed to a
radius equal to one half the width of the bus bar.

3.10.19.3 Holes in bus bars. Al 1/8 X 3/4 inch bus work
that connects to 100 anpere circuit breaker bases shall be
manuf actured with 13/32 inch holes.”

* 3.11.1: After the second sentence, insert: "Control cable
for low |l evel signals for electronic devices and | oad sharing
shal |l be shielded type."

PAGE 45
* 3.12.1: Delete the second sentence.
PAGE 46
* 3.14: After the last sentence, Add: "Fuses, fusehol ders and

fuseclips shall be silver plated in accordance with M L-F-15160
and M L-F-21346. Fusehol ders shall be dead front type with bl own
fuse indicator.”

PAGE 52
* Add the foll ow ng paragraph:

“3.20.7.1 Application requirenents for circuit breakers with
electronic trip elenents. In addition to the information
specified in 3.20.7; Tabel plates for circuit breakers with
electronic trip elenents shall contain the short tine pickup
setting in anperes, the short tine delay range in seconds, the
short tinme delay band setting, the instantaneous pickup setting
in anperes, and, where applicable, the long time pickup setting
in anperes and the long tine delay in seconds.”
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PAGE 55

Table I V: Del ete and substitute:

"TABLE IV. First article and guality conform ng inspection.
First Quality Requi renment | I nspection
| nspecti on article |conformance | paragraph par agr aph
General exam nation X X 3.4 4.6.3.1
Mai ntai nability X --- 3.23 4.6.3.2
Vi bration X --- 3.5.10 4.6.3.3
Shock X --- 3.5.14 4.6.3. 4
D electric strength X X 3.25 4.6.3.5
WAt er spr ay X --- 3.17. 4 4.6.3.6.1
Anbi ent tenperature L 3 26 4.6.3.6.2
and heat X ' 4.6.3.7
El ectromagnetic
I nsul ation
resi st ance 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 pnent required by....... that unit." and
substi tute:

"The swi tchboards, with all equipnent installed, shall pass

hi gh-i npact testing.

However,
testing,

Equi prent whi ch has not been individually
qualified to high-inpact shock nmay be used in the sw tchboard.

the conplete sw tchboard shal
regardl ess of whether the installed equi pment was

i ndi vidual ly shock qualified."

* 6.2.1: Add:
joints.”

Figure 7,table "A":

PAGE 64

“(nn) corrosion preventive paste for

PAGES 77/ 78

Del ete and substitute:

pass hi gh-inpact shock

har dwar e and
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PAGE 102

| NDEX

Accessibility
Arrangenent

Baf f
Bol t

* Bus

Casual ty power
Equi prent

| es, spray
s and bolting
Busbar s
Connection bars
Mount i ng
bar s
Bol ting
Bol ti ng hol es
Bolts and nuts
Capacity
Connecti ons
Cont act pressure
Copper
For m ng
| dentification
Phase
Vol t age
I nsul ati on
Past e
Preparation of joints
Silver surfacing
Si zes
Supports

Bus tie units

Bus tie and shore power
AC, centralized machinery contro

AC, centralized machinery contro

AC wi th EPCP
AC wi t hout EPCP
DC

AC wi th EPCP
AC wi t hout EPCP
DC

units

10

system

system

PARAGRAPH

Insert the foll ow ng index:

3.8.8

3.8.6.1
3.8.3

3.5.9.1

3.10. 11
Tabl e 11
3.8.2

WWWW WWWW WWWWWWWW WWwWwwWwwwww

.11

. 10.

.11
.14

.12

it o anl A ol ol o
NAERE NhWRE

1

NN

PAGE

35
35
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| NDEX

PARAGRAPH PAGE
Cabl e (control and instrunent)

Connections, external control 3.11. 4 43
Connect or, cable end 3.11.2 43
Form ng and securing cable groups 3.11.3 43
Types 3.11.1 42
Cabl e (power)
Connecti ons between buses 3.10. 17 42
Connect or si zes 3.10.3 36
Connector types 3.10. 16 42
Entering sw tchboards 3.11.1 42
For circuit breakers 3.10.8 39
Sizes for casualty power 3.10.5 37
Cadm um 3.3.1.2 7
Casual ty power equi prment 3.8.6 35
Arrangenment s 3.8.6.1 35
Cabl e connector sizes 3.10.5 37
Circuit breaker ratings 3.8.6.3 35
Mount i ng of 3.8.6.2 35
Ri ser in ac energency generator switchboard 3.4.2.1 25
Ri ser in ac generator sw tchboard 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
Mount i ng 3.12 45
ACB 3.12.2 45
AQB 3.12.1 45
NQB 3.12.1 45
Panel s, bl ank 3.4.1.7.1 23
Cl assification 1.2 1
Conpartnentati on 3.5.8 31
Connecti ons
Bet ween buses 3.10. 17 42
Cabl e, external control 3.11. 4 43
Vol t age regul at or 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
St andar di zed units 3.5.6.1 30
Conpartnentati on 3.5.8 31
Di mensi ons 3.5.2 29
Framewor k fabrications
Assenbl y 3.5.5 30
Gusset pl ates 3.5. 4 29
St andar di zed and special units 3.5.3.1 29

11



Locki ng dev
Materi al s
Mechani ca
Parts and c
Shock

Si de sheets
Sol deri ng
Swi t chgear
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i ces

assenbl i es
onponent s

sections

Speci al
St andar di zed

Ventil ation
Vi bration
Wl di ng

| NDEX

Dat a requi
Di agr ans

renents

Bus bar

nmount i ng

Bus connections bolting
t hree-way ABT- A3
Cabl e marking and detai l

Bus transfer,

Control, one-line

Corner construction, bott
EPCP, desk type

Emer gency power, one-line
Gound |ight schenes
Guard rail vertical, noun
GQuard rail rear, nounting

Gusset pl ates

H nge assenbl

Latch bolt for

Latch bolt,
Pl ans,

Shor e power

y, panel

Synchroni zi ng connecti ons
Sprayti ght construction

Thunbscr ews,
Units,

anchor devic

Definitions

Def ect s,
Der at i ng,
Dielectric

conmponent s

cl assification

Strength
Test

12

of connecti ons

om

ting

hi nged and renovabl e panel
hi nged panel
st andardi zed sw t chboard

secure panel

es

standar di zed sw t chgear
Vol t age protective devices for

CTs

PARAGRAPH
3.5.12
3.5.11
3.5.5
3.5.16
3. 5.
3.5.7
3.5.15
3.5.1
3.5.1.2
3.5.1.1
3.5.9
3.5.10
3.5.13
6.2.2
Fig. 16
Fig. 15
Fig. 5
Fig. 17
Fig. 1,3
Fig. 10
Fig. 4
Fig. 6
Fig. 19
Fig. 23
Fig. 24
Fig. 11
Fig. 14
Fig. 21
Fig. 22
Fig. 8,9
Fig. 2
Fig. 18
Fig. 12
Fig. 13
Fig. 7
Fig. 20
6.5
4.5.2
3.3.3
3.25
4.6.3.5

PAGE

79/ 80,

81/ 82
70-72
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| NDEX
PARAGRAPH PAGE
Di mensi ons
Bolts 3.5.6.2 30
Bolt hol es 3.5.6.2 30
Bus bar bolts 3.10.10.1 39
Bus bar bolt hol es 3.10.10.1 39
Foundat i on 3.5.6 30
Framewor k assenbly 3.5.5 30
Gusset pl ates 3.5.4 29
Swi t chgear
St andar di zed section 3.5.1.1 28
G oups 3.5.2 29
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NOTE: The margins of this amendnent are marked with asterisks to

i ndi cate where changes (additions, nodifications,
del etions) fromthe previous issue were made.

conveni ence only and the Government assunes no liability
Bi dders and

what soever for any inaccuracies in these notations. _
contractors are cautioned to evaluate the requirenments of this

_corrections,
Thi s was done as a

docunent based on the entire content irrespective of the marginal
notations and rel ationship to the | ast previous issue.
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