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1. SCOPE

1.1 Scope. This standard covers the arrangement of storage
batteries and the arrangement of conneotions to storage batteries, in &
manner that will reduce the stray magnetic field, produced by the current,
through the batteries and their associated connections to & minimum.

1.2 Applicetion. The general requirements of this standard (see

section 4) are applicable to the arrangement of all types of storage

batteries, where a minimum stray magnetic field is desired. The detailed
requirements of this standerd (see section 5) are applicable to the
arrangement of 6-volt DOD-B-15072 storage batteries aboard minesweepers ar
submarine lead-acid storage batteries covered by DOD-B-24200 and
DOD-B-24541. Requirements specified herein are normally applied during
ship construction, overhaul, ship alteration or ship repair. Requirements
which are within the ship's capability may be applied by ship's force, &8s

needed.

1.3 Clessification. The three-cell, 6-volt bsttery tray arrange-
ments covered by this standard shall be of the following types:

Type I - When looking down on the top of the tray, with the cell
oriented in the verticel direction, and the top cell
terminals being negative-positive from left to right,
the external negetive battery connection shell be made
at the top of the trey and the externel positive
bettery connection at the bottom of the tray as shown
on figure 1.

Type II - When looking down on the top of the trasy, with the
cells oriented in the vertical direction, and the tor
cell terminals being negative-positive from left to
right, the external positive battery connection shsll

be made at the top of the tray and the externsl

negative battery connection at the bottom of the trey
as shown on figure 1,
2. REFERENCED DOCUMENTS

Not applicable,.
3. DEFINITIONS

o 3 Batterv storage. A storage battery may consist of one cell,

n - a1l al
u&a.c;., vl ac:&ca—pcl aiied.

2.2 Bettery circuit. & bsttery circuit consists of the battery
cells or trays comprising the storage battery, the cells' or trays'
intercell connectors, and the bus bars or cables connecting the cells or
trays together up to the point where the bus bars or cables are terminated
for connection to an external cirouit,

-
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age battery cell is »a unit

tor
plates, separators, cell cover, and
single jar, or one compartment of a

.2 Call. mtorace b
3.3 vell, """E‘ D
an

electrolyte. properly ashem
monobloc case,

ay. e cu closed

single nlane. or alternatively. making an
which are in the same plane or in parallel planes and 80 close together
that to a first approximation they can be considered to be physically
coincident in spsce. More complicated current loops can be resolved into &
combination eof single current loops.

3.5 Dipole. A dipole consists of 2 north magnetic pole and & south
magnetic pole, separated by s very small distance. The axis of the dipole
is along the line between the south and north magnetic poles, with the
positive direction being in the direction internally from the south pole tc
the north pole.

3.6 Intercell connectors, storage batterv. Intercell connectors are
the electrical conductors which connect one cell to snother cell in series,
perallel, or series-parallel circuit connection.

3.7 Meggnetic moment of & current loop or dipole. The magnetic
moment of & current loop is equal to the product of the area enclosed by
each turn times the number of turns times the current. The magnetic maﬁeﬁf
of a dipole shall be equal to the pole strength of the poles times the
distance between the poles.

3.8 Parsllel compensation. Parellel compensstion is two current
loops, connected in parallel, cerrying the same current and having the same
size, shape and number of turns and in the same plane with mirror image
sSymmetry &5 Shown on figure 2. :

3.9 Series compensation, Series compensation is achlieved when two
current loops, connected together in series, have the same size, shepe and
number of turns and are in the same plane with mirror image symmetry as
shown on figure 2.

3.10 Stray magnetic field. A stray magnetic field is the change in
the magnetic field outside of & battery, which is caused by changing the
current, in the electric circuit containing the battery, from zero to a
value different from zero, when all other conditions remain the same.

n
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3.11 Submarine battery cell notation [(¥ x n) « r]. The number of
cells in a row and in a current loop of a submarine battery shall be
indicated by the following notation. where "n" is an integer and *r" is 0,

i, 2, or 3,

Basic notation for total number of cells in a row: [(4 x n) + rj
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For r = 1, there ere [ (4 x n) + 1] cells in &8 row and three
current loops containing n, (2 x n), and (n + 1) cells,
respectively, in a row.

For r = 2, there agre [ (4 x n) + 2] cells in & row and three
current loops containing n, {(2 x n) + 1], and (n + 1) cells,
respectively, in a row.

For r = 3, there are [ (4 x n) + 3] cells in & row and three
current loops containing (n + 1), [(2 x n) + 1], and (n + 1)
celis, respectively, in a row,

.12 Tray, storaue battervy. A stor

rag attery tray consists of one
or more cells asaembled in &8 common container or & monobloc case.

»
"
[ ]
U

§, GENERAL REQUIREMENTS

4.1 Battery trav errengement and connections., Battery trays
comprising a storage battery shell be physically arranged and inter-
connected in & manner that will result in a battery circuit whiech will
create 2 minimum stray magnetic field.,

4,2 Simplicity of battery circuit arrangement. The battery circuit
arrangement that will produce a2 minimum stray magnetic field shall be

------ oo daonY a o moa,m r namedhla

acocomplished in &as simple &8 manne 88 posSsivie.

k,3 Arrangement of battery circuit for minimunm mggneticfmoment and
minimum magnetic moment separstion. Magnetic moments of egqual and opposite
current i1oops or dipoles created by the battery circuit shall be &s small
as possible. The distance between these current loops or dipoles shall be
as small as possible.

|>-‘~
"

o
(o [ =]

L.,L Arrangement of bztterv circuit f minimun net megnetic moment.
a3
ai [

or
The resultant or net magnetic moment of 1 curr loops or dipoles
created by the battery circuit shell be a5 close to zero as possible,

L,4,1 Utilization of series and parallel compensation in the
arrangement of battery circuit. Series compensation shall be utilized inm
the arrangement of the battery circuit im order to achieve & minimus netl
magnetic moment. Parallel compensation shall be utilized in the battery
aircuit in order to achieve a minimum net magnetic moment only when
precautions have been taken to minimize the effects of unequal ocurrent

division.



o

Downloaded fr ww.everyg)ec.com
- & VYV s g

rom hitps;/iw
August 1981

W t

4.5 Positioning of battery oconnecting bus bars. Except for cross-
over points, the centerlines of the bus bars connected to the battery shall
be in the same horizontal plane as the centerlines of the intercell con-

nectors. &t crossover points, the bus bar or cabies shall depart from thir
[ PP only as mteml o= Lo ool o mmmssd da monm Poea ‘---1‘ abdan AaTanranna
pLﬁHC l y 48 muei as 41D HQBUEQ. LU PIUVIUT JTTUUN LU LUDULGQUIVH Vaval auvee
4.6 Selection of connecting bus bars. Bus bars shall be used for
onnecting battery trays tog ther, in order to facilitate the fabrication
and maintenance of equal ares current loops.
§,7 Externel battery circuit connections. External battery circuit
connections shell be made so as to minimize the creation of stray magnetic

4,8 External bettery circuit arrangements. External battery circuit
arrangements shall be such as to minimize the creation of stray magnetic
flelds.

§,9 Battery arrangement warning plates. Battery arrangement warning
nlatae elall aehar $hae mhovadanl armmanagamant A and AnrmnambdiAane ¢a +tha
pPiBVT O ol d 4 QIIVRw viicT }JUJD.LDGJ. ail il uubcmcuv Vi (- YRS VViHlIT L vaAaVvVLIw v wiiv
bettery trays., The plates shall be instaslled as close ss practicable to

the applicable battery. Tabi; i lists the type of bettery arrangement and
the NAVSEA number of the applicable warning plates., The figures of this
stendard correspond to the bettery arrangement shown on the warning plates.

L G- 300 e Deadbédbamsy mnmmansamand wwamndne mnladbas
dRAMLL - . po vve(} ar uuﬁcwcuv wal ik EJ..VCD.
Battery type NAVSEA No. Figure No.
i08-volt battery connection arresngement 250-660-T7-1 8
2h-volt battery connection arrangement 250-660-77-2 5L & ©B
12-volt bsttery connection arrangement 250-660-77-3 4
30-volt battery connection arrangement 250-660-77-4 6
36-volt battery connection srrangement 250-660-77-5 7
24-volt two row battery connection
arrangement 250-660-77-6 5C
2h.volt 'two banks in parallel battery
connection arrasngement 250-660-77=17 5E
2l-volt double deck battery connection
arrangement 250-660-T77-8 5D
§. DETAILED REQUIREMENTS
[ 4 1 Proforrand midmaswvannar obamacs hatéboary armananmand Tha nwma_
o s i IR -2 S - N G A — & usau:uwvcgvl S VvUj OE.C va v ucT]l v cxluu;cmcuv. AT }ll v -
ferred minesweeper storage bsgttery arrangement sheil consist of arn even
number of battery trays, consisting of one-half type I trays and one-half

type II trays, arranged and connected such that several small current loops
are created with half of the loops having an equal but opposite field from
the other half, thus resulting in a minimum total stray magnetic ‘field.

Preferred minesweeper snorage battery arrangements for nacner1es shall
nanadwd A 2 .1 [ 4 I 4 amd 10 £ wald4 bnava fana E q blhammnisaed E 4 £
ViiiaADVY VI & Ny Je V 0' alu 10 U=VUL LV viagye \8Tgo jol'l VIHIVURI Je 12V /oo
Deéviations from these arrangements shall conform with the general require-
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- e a L eV d bodld oo e a = Ld mn mmmmamaeam mambd fbian bomave annnanbad 4dn
Deloel O=VUiL DELLETIY COUINNECLION UITHRIERONMTHY \LWU Vioge LUIiliusve s
nawrvallal)d A A_unle¢t hatbtany aannantdian asrvancgamant nnnaisntine of tun travs
GiGiiTaje. 8 USVUav CaEVLVSTy CUNNCSTLVATN afidanuipPmvinwy PVawve=Sesg ~- F55 ¥ S¢°
connected in parsllel shall be in accordance with figure 3.

5.1.2 12-volt battery connection arrangement (two trays). A 12-volt
battery connection arrangement consisting of two trays shall be in accord-
ance with figure 4,

-~ a = L T N S UG W S Uy & (FPanmladoeht buanve) A

el > £4=VOJll DEUULETrY CONNEeCLIONn arrankRemeilyv (10Ul /eigiiy _viage/« »n
BN _wvAalt hRotbbory Anmmanbinn armannamant aanes etdine aAf Ffanr {or .1Hht3 travse
& T VNS W vnvvcl; WWUHNMEWw WwvAWVU Bl;ﬂllb‘;lu‘uv GV AW AW VAL - a - W w=a N W - e v had -—v -
shsll be 4in s=ccordance with one of the arresngements shown on figure 5.

5.17.4 30-volt battery connection arrangement (five trays). &

30-volt battery connection arrangement consisting of five trays shall be in
accordance with one of the arrangements shown on figure 6.

- a - AL ML N A A oo oscr o o o o o A d o e em oam o am e e a - l acd we & oommoral a1 L ernl b

De leD 20=VOlL DELLErY CONNECLION dI'TaNRCWECINL \S1A VIGFgo/je & JVTVUVLL
hatbtany Annnantian armannamant annal ostine A€ oiy ¢troeve shall he in acecord-
CaUvLvery CTANSTLITT ST aligaoiliTiiv SOG4 vaiip Vi Caa vivwjge sewmas &5 == c T
ance with figure 7.

5.1.6 108-volt battery connection arrangement (18 trays). A )
108-volt battery connection arrangement shall be in accordance witin one 01

the arrangements shown on figure 8.

ery circuit connections. External

o

5.2 Bug bar to cshle exrternsl bat
battery circuit cable connections to the bus bar intercell connectors shall
be made at the bus bar termination points shown on figures 3 through 8, in

accordance with the method shown on figure 9.

5.2 Bettery starting circuit cable arrangement. The starting motor
and mamtamadd lende Fomm the drmboranll honttamy annnontinn hnue hare gshall bhe
[-ETR-] OV ATIHIVILY C AN - A= g 4§ NN LA YR+ AMNVTLI WCL4 4 vavwvei g WAV v v Ve W o W AR w weewm - - -~
in mccordance with figure 10, Cable connections to the starting solenoid
and motor shall be in mccordance with figure 10.

5.4 Submarine storage battery arrangement. In order to achieve =&
- = ry Y - Py - Py P - A —_— L _ T % | S -
small magnetic field, the submarine storage bettery arrangement BShall Deé 1i
accordance with the specific requirement of 5.%.1 through 5.4.9.

The order of decreasing preference for the total number of submarine
storage battery cells shall be an integral multiple of 32, 16, 8 or 4. A
total number of cells that is an odd integral multiple of 2 is undesirable
from the strey magnetic field standpoint, &and shall require special
arrangement considerations.

s.4.1 Preferred number of cells for & submerine storage batterv.

8. 4.2 Preferred tnta) number of rows of ocelle for & submarine

s " & - GE L 4o

storage betterv. The preferred total number of rows of cells for &
submarine storage battery, in order of decreasing preference, shsll be &
multiple of 8, 4 or 2. An odd number of rows shall not be used.

5.4.3 Preferred grouping of rows of celis for & submaring storage
hatbrarme Tha nraCaread arnainintne far Ffthea rwAaws n; anslla far a sRuhmarine
vcvvvnlo FN TR~} yl G AWl i UV al Vll.lblla 4N LT A 3 W - a W W de e W - w e > e esw erws T wew w
storage battery shall be, in order of decreasing preference, groups of 8 o
4 adjscent rows of equal length.

5

TeU JUTIVILT LUNIUIIIUIID . 1110 IV Yl UMM Y 1 8 s vowy J) = v mm i mm -
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5.4.4 Preferred [n, (2 x n), n] total number of cells in a row for a
submarine storage battery. The preferred total number of cells in a row
for a submarine storage battery shall be (& x n), where n is an integer.
Connections between intra-row cells shall be made with the crossovers showr

on figure 11, to form three distinct current loops of reversing polarity o.
n, (2 x n) and n cells long, respectively.

5.4,5 Nonpreferred [(4 x n) « 1] total number of cells in a row for
8 submarine storage battery., For rows consisting of @ total number of
cells equal to [ (4 x n) + 1], where n is any integer, connections between
intra~-row cells shall be made with crossovers, in accordance with
figure 12A, to form three current loops comprised of n, (2 x n) and (n + 1)
cells. Four adjacent rows of cells with [(4 x n) + 1] cells in each row
shall be required for a minimum net magnetic moment,

5.4,6 Nonpreferred [(4 x n) +« 2] total number of cells in & row for
& submarine storage battery. For rows consisting of a total number of
cells equal to [(4 x n) « 2], where n is any integer, connections between
intrarow cells shall be made with orossovers, in acoordance with figure
12B, to form three current loops comprised of n, [(2 x n) + 1] and (n + 1)
cells, Two adjacent rows of cells with [(#4 x n) + 2] cells in each row
shall be required for & minimum net magnetic moment.

5.4.7 Nonpreferred [(4L x n) +« 37 totsl number of cells in & row for
a submarine storage battery. For rows consisting of & totel number of
cells equal to { (4 'x n) « 3], where n is any integer, connections between
intra-row cells shall be made with crossovers, in mccordance with figure
12C, to form three current loops comprised of (n + 1), [(2 x n) + 1] and
(n « 1) cells. Four adjacent rows of cells with [(§¥ x n) + 3] cells in
each row shall be required for &€ minimum net magnetic moment.

5.5.8 Inter-row cell connections for a submarine storage battery.
The connections from row to row for & submarine storage battery shall be
made a8 close as possible, to minimize the size of current loops which they
form, and shall be made in such a way as to achieve the current loops with
the polarities, as shown on figure 11 or 12, as applicable,.

5.4.9 Avoidance of magnetic material in or between current loops
produced by the batteryv circuit in submarine storage batteries. A
submarine storage battery circuit shall be arranged to prevent formation of
current loops which completely enclose magnetic material., Magnetic
material between current loops, produced by the battery circuit, shall be
avoided.

Preparing activity:
Navy - SH
(Project 61U40-N550)
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TYPE 11  BATTERY TRAY ARRANGEMENT
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1. Type I and type II battery tray arrangements

three-cell, 6-volt battiery trays.
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L BUS BARS
CONNECTION POINT TO
EXTERNAL CABLES AND
PARALLELING SWITCH

SH 11931
FIGURE 3, 6-volt battery connection arrangement {two travs in
Eﬂ) Bb&GI- /.
RN/ e BUS BARS =
PANNASSENN ///////,/‘ CONNECTION POINT TO
\E 5 EXTERNAL CABLES AN
f BATTERY CIRCUIT
AREA £ = AREL B ‘5:\\}\\\\\\53 jﬁxy//,y/;i
\\ \N // /4?'\1 TERCTI L CONNECTOR
‘,\\\\\\\\\)% ,,///////,/& INTERCZLL LORNEL
SH 11932

FIGURE 4. 12-volt battery connection arrangement (two trays).
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A. ALTERNATING TYPE I AND TYPE II TRAYS

207l I ST 7

ARER be VAN INNIFZ

AREA C
““\
B. ALTERNATING TYPE IF AND TYPE I TRAYS

— V//,/f/ﬂ kgx\\t AREA A=
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FIGURE 5. 24-volt battery connection arrangements (four/eight
trays).
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__ CONNECTION POINT TO
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l il 1 Q I I l BATTERY CIRCUIT
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A. TYPE 1 AND TYPE 11 BATTERIES (PREFERRED ARRANGEMENT)

‘—l\[‘-“ ‘1 1 e+ *T— BUS BARS
CONNECTION
I o—r—/ \ ) I > x Le oo POINT TO
EXTERNAL
CABLES AND
BATTERY
CIRCUIT
B. TYPE I BATTERIES ONLY
NOTE: For use only in circuits
which draw small currents.
SH 11934

? - FIGURE 6. 30-volt battery oonneotidn arrangements (five trays).
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AREA A = AREA D AND AREA B = AREA C = 2 X AREA A = 2 X AREA D

SE 11935

FIGURE 7. 36-volt battery connection arrangement (six trays).
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FIGURE 8., 108-volt bettery connection arrangements (i8 trays).
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2. Bus Bars

4. Diagonally opposite conductors in 4-conductor cable.
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and 6. Diagonally opposite conductors in 4-conductor cable.

~.]

One to pass above anc one below bus bar 1 and be
connected to upper and lower side of bus bar 2.

Cabie Lugs
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FIGURE 10. Battery starting circuit ca
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A. 4 CELLS PER ROW (n = 1)
AREA LOOP 1 + AREA LOGP 3 = AREA LOOP 2
n Z X i n
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B. & CELLS PER ROW (n = 2)
AREA LOOP 1 + AREA LOGP 3 = AREA LOOP 2
SE 1193¢
FIGURE 1. pPreferred [n, (2 ¥ n), n] battery cell row arrangement
for e submarine storage battery.

16

wAACA L \wn? o



Downloaded from https://www.everyspec.com

DOD-STD-2134 (SH)
3 August 1981

n 2 xn n+1

\ y ]

N

E-1

&. [{4 x n) + r] CELLS PER ROW (n=1, r=1; 5 CELLS PER ROW)
ARER LOOP 1 = AREA LOOP 4
AREA LOOF 2 = AREA LOOP 3 = AREA LOOP 5 = ARER LOOP ©

n (2xmn)+1 {n+1)
— — i —"
1 2 \ 3
h h
L L\ . A -
_
B. [{(4 xn)+r} CELLS PERRO¥ (n =1, r =2; 6 CELLS PER ROW)
AREL LOOP 1 + AREA LOOF 2 = AREA LOOP ¢
n o+ (2 xn) +1 n+1
— e N7 *

1
/’
T —
<"
\
. —

—
"~y
>
)

! |
' l \; L AAJ\[
i i / £ f 6 i
l " \\\ :L z \\ Ir !
> , - -
| _J L
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SH 11940
FIGURE 12. Nonpreferred [(# X n) + r) battery cell row arrangements
for @ submariné storage hatterv.
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