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uo to

40 H=z

The regulator in switched off condition with closed

covers 1s submerged in a bath ©of water for 1 hour. mmmOMm
submerging ensure that regulators temperature is 10-150%~,
more than that of the water. Depth of Submerging from

the surface of the water to 'point(upper) of regulator

should not be less than 50-55 cm. |
There shall not ke ‘zny water appnearing inside the regulator

The cover of the reculator is ovened and the regulator

is regidily fastened without shock absorbers to the plat-

form of the vibration table.

Test is carried. out in the folleowing three Dlangs -

1. Horizontally-with base mozd€mmam

2. Vertical-conneciors . SH1 and SH2 to the richt

3. Vertical-connectors SH1 and SH2 upwards , - .
by smooth change cf frequency in the folleowing ranges;

-

Sub-range Amplitude value Displacement mm w
in Hs ..WOOU- : 3 . e .

5 to 10 Hz'  0.05-0.> _ . 0.5%0.8 o |
10 to 22 HZ 0.30-1.00": . 2.5-0.8 |
20.t0 23 Hz  1,00-2.00 e 0.5-G.8 ° W
25 wo 40 :z 3

-

z 2.00 . 0 |
made. oy cne of the methods either oy

i . m

|

3
acceleration or by displacement C

o i

During the time of pEssing throucgh the’ range, hmmqunm of
design elements’(cemponents) and assembly units i3 checkad.
‘There shall bs no rssocnance or Amdlitude of oscillstion of
any componant/asserbhly unit, shculd not excezd twice the
arplititde o0f its fas:e aing point . v

and. . - ;
there shall nct be anv mechanical damage noticed during
visval insvaction, . -
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Kesp the regulstor in switched off condition wiily covers

=st for
mdSHm Hmﬂoama in a himidity chamwer in ﬂ:m following condition: ﬂ
sistance : N ,
(1) BH:......93 to 9% e s _ |
iXy TemP......20 to 25-Oc . . H
AHPPVUchdpos..‘. 'S days
Afterwards. psonmwmm the RH to mm and temp to 36%¢ for
3.5 josnm..
Remove the Hm@dwmﬁon and OOUmcoﬁ n:m mowwozwso tests not -
later than 2 to 3 minutes :
T (i) Repest the IR test as per test sl. No.AZL . . |
. . The IR value shall not be less ddmd 1 Megzohms !
(ii) Repeat the test A2(b) - - : :
(iii)Repeat the test A2(c)” . .
(iv) Repeat the test A2(d) .
(v) Check the £0was© capability of regulator by
" switching on for 5 minutes as per the mcde of
testing for the guaranteed operation life at the-
speed of generztor 6500+4200. rom and load 200410 vSUm
i.e. check whether voltage regulzator is givng ,
,.xm.m to 28.5V at €5 oo+moo rom and load 200+10 Amps
(vi) visually examine for absence of corrosion and record
' ﬂum affected varts if any . ,
(vii)cChzck the varaish. has not @1UWmQ 0off and the
: .?2int is not-peeled off. Record the result, W
" Then keep the Hm@sHJdOH in normal climatic m
condition with covers removed for 24 hours (Recovery of
24 hours) 'and check the regulator for following parameters:-
(i) Repeat IR test, as. pex, A4, It shall not be less than
20 M ohws
"{ii)Repeat electxic demU@ﬁJ test(i.e.High voltage ﬁmmrv
as per S1.No.A5. Record ths result ,
(iii) visually examine whether there is any deeling of
, © varnish/pzint _nowﬁksnm and traces of corrosion m
. on parts. : |
Record the results. - N
v
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Test for
cold .
resistance

Test £for
Heat re-
sistance
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Xeep the reguk tor in switched off condition in
cold chamber. Bring the temperature to =50+3 °C.
Yeep the regulator in this condition for ¢ hours.
After this switch on NmﬁwmmdwwﬁOh and conduct test
3t aA2(b) for 3 minutes,at 65004200 rpm and load
200+1CA. o , .
Remove the regulator from, the chamber carryout the,
following tests in not HWWWAWSmS 2-3 minutes:

(i} Repeat the test at test mH.Zo.wNAUV
(11} Repeat the test at T S1.No.A2(c)
(iii) Repeat the test zt test S1l.No.a2(q)

Keep the -temp condition .0f the heat chamber at qowwon
Place the regulator in the chamber for 16 hours at this
conditicn while doing so, the generator, the batteries
arnd load are to be cconected to the regulator as ‘paeir
the connections shown in circuit diagram VR 4.

3ring the speed of generator to ¢150+100 rpm and
adiast the load rhecstzt such that the load. cusrent . -
is 27304 _5#. Carcyout this test for 4 hours., - .

after cariying out the above test, check the regulator
for < hours for the fullowing perameters e : .
i) Frecus; Of oscillation of ~enerator voltate(test Az(o)
ii)Check for wveltage of disconnecting circuit océraticn
o (test ma(a) 7 . . -
11i)IR tes*t as zer ¢l.S4 IR shall not be l2ss than.
5 MILIHAt conditicn) :
Motes All the above checkings ars to be carcied oub
while the regulator is still in the hot chamber
after 4 hours )



Test for - Keep the regulator in switched off condition in
_resistan- “© " . a cold chamb:r at

- - LTy
ce against S
, due to w2
he#ar frost

ecfetts

temp ©£-.20+5°C for 2 hrs,

tor from the chamber and keep it
in normal climatic conditior for sometime. o
' the test as ber test S1.No.A2(b) at a speed
d load 200+5 Amps for 4 hrs, -0
course of mext 3 hrs at ewery 30-60.mInutes

Take out the regula
carryout

4150 rpm +100 rom an

During the

P

performarce  ds per cl.a2(b)

~= " 1intervals check for the
a2(c) and wmﬁmw.

for 28 days as per.

Test for B - Phnis test shall be carried out

effect: . . 7 test'R B 5 0F CVRDE specn.

of sea
fog

{salt
corrosion) -

? CVRDE/DSL/8007-1981,+
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nwpk Test for
Yo1,2.9 checking
¢ 3.16 resistance

agzinst cy-
clic changes

of temp
ciiy/ Vibration .
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WO oS cold chamber at meOOL Keep the

Maintain the te
10 ain non werking condition a+ this texp

regulator RH.
for 4 hrs, -
Suddently transfer “he voltage Hmmdwmﬂwh to a hog
chamber whose temp is maintained at 65°¢ ang keep ag
this texp for 4 hrs,
Note: Transfer time shall not exceed 2-3 minsfas per gu)
The above constitute one cycle

Taxxycut thre

e 7
Femove the voltage Fegulator from the chamber and Xgsp &
co Ry 5

£ in
normal climatic ndition foxr ¢ hrs. After this carry exd
the following checks: )
i) Test as per srl No.A2(b)
i} Test as per Sl.Nc.a2(c)
iiijTest as per S51.Ho0.22(4) . -
Carryout wvisusz2 e¥amination. Vibration resistance t2s5é ag

carried out in vertical or wOHﬂwonﬁmw vidbration #ondition
alterngtively ipn three mutually @mHﬁmnmwnchHymoanwowﬂ P
the freq rauge Shown in table belows e S
wy‘mqnﬂu:hﬁmwum.S&wb base downwar<: :
Pl Vesss--i wve:18CTOrs SH1 and 3HZ to the r
H 3

¢} Veri. 1 ¢canesctors SH1 and SH2 vpwar

T
.@#-.ﬁ

e

=D 13

Ty U~ e 2.

MAreviin a3t shall pe conductia: wistis .ne connecting cwbl s
mounLting™. "ok mjnnx4mUm0HUmﬂm : . P

1
Th2 reguizisr -aije undergeing ‘the yine
amamh.vwwhwwmmb with the genérator spe

EN
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L = Wlw I : | o
chHmSQm Hz Afmolituds value h : O :
’ Accn.(g) hﬁmﬁ acement (nm) w
: ) From §0 to 20 .. .. .. ...  150-2.0 2.0 . |
Above 20 to 30 . 2.0-4.0 1.2 ! _
Above 30 to 40_ . 4.0 - | :
Above 40 to 50 . 4D~60 0.6 | m
Above 50 to 60 : . S s
Above 60 to 80 T
Above §0 to 100 . 6g Corresponds to
.- Above 100 to 120 «m . acceleration

Note ¢ Checking is done by one of the Bmﬁvomm. by
mromwmhdeoD or displacement

Testing is carried ocﬂ at a smooth change of freguency to
the upper one ar vice-versa. The HmmcwwﬁOH while sdmm1m0wdm
‘this test should be checked as under: ‘
(3) . Repeat the test at S1.a2(Db)
(1d) Repeat the test at S1 a2(c) .There shall not
. . Dbe anv blowing of fusePR 1 =

Duration of pagsging each sub-range snhould. be sufficient
for the checking om the parameters, but not less taan
2 mirutes. . - . -
st the samole is removed from the
3.ng parametars are checked 3 _

test bench and "th= follow
(i)  Repeat the test at S1 A2(b)
i3) ; Pepeat the test at S1 a2(c) _ .
{iii) Repes® the test at S1 a2{é) i !

If unsuitabilit 4.mmw of the dwhxdnﬁmhm Om the regulitor |
on each of these m@rmJ(Hmm as well as on resonance frequen-
"cies of shock mmuomUOrJos is detected, additional Xeeping - - )
for i5 minutes {s carried out angd-this period is :counted . _
- : during the <w retion HmmHMﬁmwnm test.
_ H
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Inmpact re-

sistance
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In the presence of resonance vibrations of the Hn@cwerH A
on the shock absocrbers, acceleration(amplitude) of. vibrztion
on the stands platform in the range from 0.7 to 1.4 of
resonance freguencies is allowed to be decr regsed by two

. timez by oo?dnHHJm with table srown above.

Impaqgt Hmmwmrwsow is carried out on the imrmsct stand.

The regulator shell be fastened on the stz2nd on shock
absorbers and is connected to the generator and storage
batteries. . |

The test is carried out in a 'switched on' condition of
HmorunWOHAmUamn of retation of the armature of gsnerator
is 4500-5000 rpm) in three mateally perpendiculer
positions of regulator as given below :

lly-with base downwards
~connsctor SH 1 and SH 2 to +Jm right
-cennector SH 1 and SH 2 facing Ufmﬁam.

(z) HSorizon:
(b) vVertica
on Vertica

Under the mmmmmn of impacts as per the ndrms of the
following table given below for the period of time !
necessary for checking the Darameters as voer, the test | _
at - wmﬁz and a2(c). . . o
Remove the re egulz£or from the test s tznd axd test for | !
the following parameters : . S : | m

’e
'

am
(i} Repeat. the test at

. S1 a2({n)’
(i3) —Go— Sl a2(c) |
(iidi) ~co— S1 ia2(4a)

-
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Table
Zocno (g) ,Duration of Min.No.of impacts Mew.No.O0Z |
the pulse in each plane impacts ’
{milli s=conds) . # per EMUG..an
I 15 From 10 to 15 20 1 80 L
Check .nﬁnc.... : .
(i) The voltage regulator is Zfree from amjr@mc
ﬂwwvﬂwm fuse PR1 has not Udoxd out "
(iii)fhe voltage Hmncwuﬁon is satisfactory in test A2(Db),
: ‘xr{c) ard A2(a). :
Record the results.
OH@\ Vibration OmHH%ocw the 4szww inspection. <H01mddos mnhmboﬁy cmm# Pm '
1.2.9 strength . carrlied out in a switched ON condition of the 1m3:wwﬁ0k.
35 RS . One sample of the reculator with shock absorbers in UOthomnmw
or vertical <HUHmnwos mwﬁmhdrdwdmww in the three mutdally
perpendicular directions is mounted on the vibration BmOUHSJWm
asnxxXuncer ¢ . . : I , : ,
1,” Horimontazlly - with base downwards = .
2. Vertically - with connectors 383 1 and SH 2 tc the right
3. Vertically- with connecter . =~ . . SH 1 &nd
Sy’ 2 wmwards . L |
The :amols is subjected to the test in zach positidn py. the
method fixed frequency as per the morms given below:-
- Fix.d ireguency Amolitude Total curation
o acca(g) . Displzcement (™ Reay
. ( mm) m
10 Yol - 2.0 3.0, | w
FR . _ . . 20 i 2.0 1.0 8.0 w ;
' = *30 ) s 3.0 0.8 - - - ~ 683 W m

» O gt TSR P —
_ ) ——, T i —T : ) -
PO s o, o ~TS z . T o - # e
T Kook ity 4. - ,
2 y %

—— T N e - e -l.l\lurn.tl!\rau..r , : !




2 3 4 L ) m
o= - -— - o - - - [d - —-— L ——— -— - - l-. = = e - .~ . Iusnule‘.'l\ - - -
40 . T
50 4.0 0.6 m 5
mo O.Al. - Bk = = = <
0 3. H, T - - s .
o 4.0 - sponds . 1,8 . @5 |
{ . to Accn. -
zuwm" The checking is Performed by one OH the methcas
vw acceleration or meUHromjde . . ;
.The total vibration test duration .is divided as under:
) 1/3 of the duration in the first POsition of the
. regula ﬁOHA:OHHNo:rmww< with oumm Qornawx@mvsmﬂoxm |
guaranteed oomﬁwww04 dmm#. . . m
: In second(r ;Qadm, one third of the m:ﬁm#w&d om.w;b1mw40u

test guarantzeg Soeration test gs Der test sl.No. C-17

is carrieg ‘out. The reculator .x7il11 be mounted in r:Hm.. -

Rericd verticalilsy With connectors SH 1 and sy » Tight 'side.
h

< |
ZOdm“.wdmw_ﬁbr Natural .freguency or o
.CCincides ; "ith the fixeq freguen
. JCiangsd with the 2im of noawmm ou
reqion-'of i

e shock 22sorbers
€Y+ should bhe ..
ﬂ LOm res Onance C

H\

Stop the teszt+ cenduct the fcllowing Performance chac ks: . !
: L 3) Fig: 21t the +ess %2(b) . .
PR . T s T . R
P I Tt P . A2(c) T ] i
e R a2(a) . " wmy w s - |
iv) Check for any amnvmbw_mw dzmages, H cre shali
not Um any Son:rawoww damages . :
7 - 1
mm {ov 7.(#. ¥.3 ! i o
- = - -
e L S VESISERTG 0 e anan . ,4.....{..2.:(..}....... e COIS R g, 2 & w8 . L ' Pvss

T o Ca & . .
N T o »er. [ .~
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Carrvount the visual inspection. There shall be no Uﬁanﬂmw
Qpammmm. The regulatar with shock absorbers ‘is mounted

_on the impact test stand. Set up the test Set. up for

There shall be no mechanical damage

conducting guarantee operation test &s per!Sl No.ci7. In
the middle of the guarzntee rmmﬁ conduct the wsdmnﬁ
strength test as ‘under :

Impact strength test shall be done alternatively in
three mutua2lly perpendicular positicns, as given bel

The equipment shall be subjected to the effect o Rire
in each position zs per the norms given below:

Accn Duraticon of the Total No.of No:.of imcacts
‘Pulse in mill imoacts per minuté
seconcs :
40g T 6 40060 upto 100
Total nurmber. of impacts is distributed equally for the
varicus positions of the regulator. -

After completdon of dTm dmmﬁ carryout the followi
performance checkse: ¢ 3
" (i) Repeat the test-at-S1 zo A2(b)
(ii) -do- - - -Sl.No.a2(c)
(iii) -do- s1 Zo.wmﬁmv

-

e Rezudtd

P S T

(i) Horizontally-with base downwards
(if) <m1ﬁwnmwwwlfwdw connectors SH 1 and SH 2 to rightside
AMMMV<mHﬁHanH<I£HﬁD connectors SH 1 and SE 2 upwares



Relduced
pressure
effect
test of
ambient
air upto
450 mm
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(3} Visual inspection: There shall be no mechanical

- damages . o
AUV Repeat the test as S1 No.A2(Db)
(c) ~do- . - a2(e)
()  .-do- . A3(a)
Keeo the regulator in a UHmmmswm chamber whose temperature m

is 25+10°C. The regulator 12 “.connected to the generator
and storage batteries. Pressure in the chamber- is redueced |
+o 460 mm of Hg and the regulator conditioned at this
pressure for 1 hcur. The generator's speed shall be- 4500
‘%o 5000 rpm and the generator is connected to & load of 25A. The
regulator shall be capable of working under this.presurey | ,
Record the result. Then increase the pressure. smoothly -to

normal pressure. i o ”

Tzke out the regulator from the nvmadmﬂ ahd carryout "

the following performance checks:-. .J-''° e ,

(i) Rppeat the test at S1.No.a2(p) = - . . . |

(1i) —dc- | - T U RA L s o |

(iii) -do- O 0 oaz(a) e CaWRge T

{iv) Carrycut visual inspecvion for physical . . ¢ u
*¢ deterior:tion 2f any. Record the result 5 - W
R 0 I P i . : o s o | _

. il I . - ,

. - T - I . n. ; Cw.... o "
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