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Docket No. 50-364

APPLICANT: Alabama Power Company

FACILITY: Joseph M. Farley Nuclear Plant, Unit 2

SUBJECT: SUMMARY OF OCTOBER 30, 1980 MEETING REGARDING REVIEW 0F
OPERATING LICENSE APPLICATION

The purpose of the meeting was to hear and discuss the means by which power
cables in containment electrical presentation are protected from over
current. The presentation was in response to a Request No. 040.15. trans-
mitted by letter dated September 10, 1980. Enclosure 1 is a list of atten-
dees. Enclosure 2 is the draft response to Request No. 040.15 that was
discussed in the meeting.

,

Staff said the draft response was well-prepared and acceptable for review. .
Applicant plans to submit this response the week of November 10, 1980, with <

minor modifications as discussed in the meeting.
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Lester L. Kintner, Project Manager
Licensing Branch No. 2
Division of Licensing

Enclosures:
As stated

cc: See next page
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Mr. F. L. Clayton, Jr. , Senior Vice
President

Alabama Power Company
Post Office Box 2641
Birmingham, Alabama 35291

cc: Mr. W. O. Whitt
Executive Vice President
Alabana Power Company
Post Office Box 2641
Birmingham, Alabama 35291

Mr. Ruble A. Thomas
Vice President
Southern Company Services, Inc.
Post Office Box 2625
Birmingham, Alabama 35202

i Mr. George F. Trowbridge
Shaw, Pittman, Potts and Trowbridge
1800 M Street, N. W.
Washington, D. C. 20036

Mr. W. Bradford
NRC Resident Inspector
P. O. Box 1814
Dothan, Alabama 36302-
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ENCLOSURE 1

0CTOBER 30, 1980 MEETING
ALABAMA POWER COMPANY - NRC

! OVERCURRENT PROTECTION

R. Fitzpatrick Power Systems Branch, DSI, NRC<

0. Chopra Power Systems Branch, DSI, NRC,

L. Kintner Licensing Branch No. 2, 00L, NRC

H. Bell Bechtel

J. Love Bechtel

R. George Alabama Power Company

0. Kingsley Alabama Power Company
,

K. McCracken Alabama Power Company

T. Milton Southern Company Services
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Enclosure 2

PROTECTION ANALYSIS FOR
RESPONSE TO NRC STAFF POSITION 040.15

CONTAINMENT PENETRATION OVERCURRENT PROTECTION
J. M. FARLEY NUCLEAR PLANT UNIT 2

.

3

1. The following categories of electrics.1 circuits penetrate the containment:

A. Medium voltage power for Reactor Coolant Pump Motors: 39,
."

4.16 KV

B. Low voltage power: 3 9, 600V, 480V and 208V

C. Low voltage control power: 120V AC, 125V DC

D. Lighting circuits: 480/277V AC

E. Instrunentation circuits using electronic power supplies

F. Instrumentation cirecits which generate their own signal (e.g.,
thermocouples)

2. Categories 1E and 1F above will not be discussed further because they
are inherently self-limiting and of such low power to be of no concern.

3. For Category 1A, the power supply circuits to the Reactor Coolant Pump
Motors, Table 1 and Figure 1 depict the primary and backup overcurrent
protection devices provided by the existing plant design. As shown in
Figure 1, adequate time-current coordination exists between the motor
feeder breaker overcurrent protection and the bus supply breaker over-
current protection to provide primary and backup overload and short
circuit protection for the containment penetration conductors.

In regard to NRC Staff Position 040.15B, the G. E. switchgear and the
associated overcurrent relays are suitable for the service environment -

in the plant area where they are installed. However, the switchgear is
non-Class IE and no scismic qualification data was obtained for this
equipment. Other plants have utilized similar type switchgear in
Class IE application,

In regard to NRC Staff Position 040.15E, the external control power used
for tripping both the primary and backup breakers is currently provided
from the same 125V DC section of the 250V DC Turbine Building Battery.
A modification will be made to provide 125V DC control power to the
primary and backup breakers from different 125V DC sections of the
Turbine Building Battery. The 125V DC control powe r cables for the
backup breakers will be installed in conduit and be physically separated
from the 125V DC control power cables for the primary breakers.

1,
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4. Category 1B consists of low voltage power supply circuits to equipment
loads inside the containment which are powered from 600V AC load
centers, 600V AC motor control centers, 208V AC motor control centers,
600V AC distribution panels, and the 480V AC, 3 9 supplies to the H2^

recombiners. Each of these sub-categories will be discussed. separately~

below. ;-

A. 600V AC Load Centers: Table 2 provides a tabulation of the loads
inside the containment which are powered from 600V AC load centers.
As shown on Figure 2, the existing load feeder breakers which pro-,'-

vide the primary overcurrent protection provide both short circuit
and overload protection for the containment penetration conductors.
However, the existing bus supply breakers are magnetic trip only
breakers and as shown on Figure 2 do not provide thermal overload
protection. Therefore, a modification will be made to provide
MSCP fuses in series with each phase of the power cables for the
loads in Table 2.4 The MSCP fuses will be located between the load
center feeder breakers and the containment penetration conductors
as shown on the single line on Figure 2. The MSCP fuses will pro-

vide adequate backup overload and short circuit protection for
the containment penetration conductors as shown on Figure 2.

. .

B. 600V AC Motor Control Centers: Table 3 provides a tabulation of
the loads inside the containment which are powered from 600V AC
Motor Control Centers (MCC's). As shown in Table 3, three sizes of
containment penetration conductors are used for these loads (#4/0
AWG, #6 AWG and #2 AWG) .

Figure 3 shows the time-current coordination curves for the existing
overcurrent protection devices associated with the #4/0 AWG pene-
tration conductors. As shown in Figure 3, adequate time-current
coordination exists between the 600V MCC breaker feeding the load
and the 600V load center breaker which supplies the MCC to provide

i

}
primary and backup overload and short circuit protection for the
44/0 containment penetration conductors.'

Figure 4 shows the time-current coordination curves for the existing
overcurrent protection devices associated with the #6 AWG contain-,

| ment penetration conductors. As shown on Figure 4, the existing
600V MCC breakers and 0/L relays provide primary overcurrent protec-
tion for both short citcuit and overload protection of the containment
penetration conductors. However, the existing 600V load center
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breakers which' supply the 600V MCC's do not provide adequate
backup overcurrent protection. Therefore, a modification will be
made to provide MSCP fuses in series with each phase of the power
cables for the loads in Table 3 M ich use #6 AWG penettation con-
ductors. The NSCP fuses will be located between the 600V MCC's and
the containment penetration conductors as shown on the' single line
on Figure 4'. The MSCP fuses will provide adequate backup overload
and short circuit protection for the #6 AWG penetration conductors
as shown on Figure 4-

Figure 5 shows the time-current coordination curves for the existing
overcurrent protection devices associated with the #2 AWG contain-
ment penetration conductors. As shown on Figure 5, the existing
600V MCC breakers and 0/L relays provide adequate primary over-
current protection for both short circuit and overload protection
of the penetration conductors. However, the existing 600V load
center breakers which supply the 600V HCC's do not provide adequate
backup overcurrent protection. Therefore, a modification will be
made to previde MSCP fuses in series with each phase of the power
cables for the loads in Table 3 which use #2 AWG penetration conduc-

The MSCP fuses will be located between the 600V MCC's and the
|

tors.
containment penetration conductors as shown on the single line on;

Figure 5. The MSCP fuses will provide adequate backup overload and
short circuit protection for the #2 AWG containment penetration
conductors as shown on Figure 5.

.. . . . .

C. 208V Motor Control Centers: Table 4 provides a tabulation of the
loads inside the containment which are powered from 208V MCC's. As

showa on Figure 6, adequate primary and backup overload and short
circuit protection is provided for the penetration conductors by -

the existing 208V MCC breakers / overload relays, and the 600V MCC
breakers which supply the 208V MCC's.

. .
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D. 600V AC Distribution Panels: Table 5 provides a tabulation of the
pressurizer heater groups inside the containment which are powered
from the 600V AC distribution panels. As shown on Figure 7,
adequate primary and backup overload and short circuit. protection
is provided for the penetration conductors by the distribution
panel breakers and the 600V load center breakers which"iupply power ,

|
.

to the distribution panels.

1.

. |

|
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E. 480V, 3 9 Supplies to H2 Recombiners: Table 6 provides a tabulation
of the primary and backup overcurrent protection which exists for
the containment penetration conductors associated with the H2
Recombiner power supplies. As shown on Figure 8, adequate primary
and backup overcurrent protection is provided for short circuit and
overload protection of the penetration conductors.

5. Category IC consists of low voltage control power supply circuits to
120V AC and 125V DC devices located inside the containment which originate
from 120V AC or 125V DC distribution panels or control power cabinets
located outside the containment. Subcategories of Category IC consist
of power supplies to 125V DC and 120V AC solenoid valves, power supplies
to the Control Rod Drive Mechanism (CRDM) and power supplies to the Rod
Position Indication (RPI) system. Each of these subcategories will be
discussed separately below.

A. 125V DC and 120V AC Solenoid Power Supplies: Table 7 provides a
list of the solenoid valves inside the containment which are powered
from 125V DC and 120V AC distribution panels. Figure 9 shows the
time-current coordination curves for the existing 3 Ampere fuses
which providei primary overcurrent protection for the penetration
conductors, and for the existing 30 Ampere breakers which provide
backup overcurrent protection. As shown on Figure 9, adequate
primary and backap short circuit and overload protection for the
containment penetration conductors is provided by the existing
fuses and breakers.

1
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B. CRDM Power Supply: Table 8 provides a tabulation of the CRon
stationary gripper and lift control power cables which penetrate
the containment. Each of these cables have adequate primary short
circuit and overload protection provided by fuses located in the
Rod Control Power Cabinets as shown on Figures 10 and 11. In

addition, these cables are de-energized on a SIAS signal which will
eliminate the possibility of a cable fault damaging the penetration
conductors subsequent to a LOCA.

C. Rod Position Indication (RPI) Distribution Panels: Table 9 and
Figure 11A show the existing primary and backup overcurrent protec-
tion devices for the RPI power supply penetration conductors. As
shown on Figure 11A, adequate primary and backup short circuit and
overload protection is provided for the containment penecration
conductors.

5
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Category 1D consists of 480/277V AC lighting circuits inside the contain-6.
ment as shown on Table 10 which are powered from 600V AC to 480/277V AC
lighting transformers located outside the containment. Figures 12 and
13 show the time-current coordination curves for the existing overcurrent
protection provided on these circuits. .

As shown on Figure 12, adequate primary short circuit and overload protec- .

tion is provided for the containment penetration conductors by the
existing 600V AC load center feeder breaker. However, as the 600V AC
load center supply breaker is a magnetic trip only breaker, no backup
overload protection is provided by the 600V load c.anter supply breaker.
A modification will be made to add MSCP fuses between the 225 KVAAs shown on Figure 12,lighting transformer and the penetration conductors.
the MSCP fuses will provide adequate short and overload backup protection
for the penetration conductors.

,

|

As shown on Figure 13, adequate primary and backup overload and short
circuit protection is provided for the containment penetration conductors
by the existing 600V AC MCC breaker and the 600V AC load center feeder
breaker which supply power to the 75 KVA lighting transformer.

NRC Staff Position 040.15B - All primary and backup overcurrent protection7. devices discussed in Items 1 thru 6 above are suitable for operation in
All MSCPthe plant area service environments where they are installed. '

fuse cabinets which will be added to provide backup protection for both
non-Class IE and Class IE circuits as discussed in Items 1 thru 6 above
will be qualified to IEEE 323-74 and IEEE 344-75.

,

4

6

- -. .- . . - - - - _ - _ _ _ _ _ - - _ _ _ _



(
.

,, ,

> CALCULATION SHEETNpt CALC. NO. REV.NO.
.

O @ DATE CHECKED DATE

f.* ORIGINATOR

mo;ECr d . M . FxW GerW f M M e 2 ao. No. ~7&*)"7-Ao

@/PON M " sacEr No-sus;ECT

; i

T h s \_ E f. - 4, /4 kV MEDWM VouTME
2

3

4160 V AC PR.\ MAR'T SACK- uP fol@ATl0N*

pro (6citON PRoffic.ficSJ CABLE 5if,6
5 S ERV i C E. mg
* DA04 D Act

i

8eac4er Coolant .2. A D I AC 66 K T. A c 6'4B iooo McM 600oHP
7

NIII TD 4#
Pump 2A (Ag. A,1G) g ga

m mso ss
-

,

Reacdor Coolant gg DB03 D BO I
e I Ac.G(, k T. AC. 5"6 6 1000 McM (,000l#10

Pump G.5 ( 2 416) pgry i g ig g, 4,9"

ag io > Tn G.9
13 DCO3 bc o4 ,

Recher (colonk 2C. OTAcosk I AC G36 gooo McM &ccc WPid

f Pa m g a.c (Am4.is) 7'cMii' Wi2no4s
*me to ;1b 6.6

i.

17

7he, enejo34J egn/ g. Qws tka, g \e ( d e, o(; %)is

aa xum$ % Wa.kert time. WrwuS. ca.p%6 -
q Se p u tfrn b ew celois-aWa

re-mi

n

23

24

25

28

27

.

3 .

..
M s

e e

' .."

( ?

n

34

36

38
GFD.2708 S/M (ED491

,.

. . .



;

.....! I I s sIIns! : . ..... -

.=
. ..... . ....,...c a . . , , r .. _, ., ,

-

- , . _, , - - . m . . . .
I I

*3 * 3 1 i *i

1 e i T I I

.",;1
i

wwr c om .au r - rw~; moi a rws mmo,n . a ,.

. . , y .w w , , . - i .- , . , . , u , o .ee: m ..;.

rz4 1 e r a s ,-sits v 'W. . . . ., ..,

m,r - - re-steky-a,rw-ir.* -su, _
4 .. ,, _ , , ;, 3 ,i

..- msee
--

- - _s -- -% _

.c-- e C - { 9

,

. 3.. ~p
, ,, =

, Q i ) - j -~, ' '

y 4 - + t r % # 3.1--trt. . av q ,g - # # .

r 'Dk. og 'IDN1 [ F # =l --'_-.-t- ''4'. I f M ii N ".= . .- 9 ='- I d 4+ 4 'I4 J~ - '
--

r.

t----
ri r' ; .

..e._ _%
j., ,

.-_ - . _ , # _._
y .

Wt= i
_

, ^ Eb L= doo3 E3)noj 1| ''

> ._4 a_._=
- : p 1.:;_r_.1,;- .

y . ,
. . __. y .__4

y . , . . .,. . m_ > .. u 4 p
,

1

u ,-g . _a g >w . ,: - _4 a_+_s r _tt - .
. . 1 -m

m g , ,
-

e

B m_ , _

. . , . '-

i d 1 'I - U' i _

.in .
~M _' %_

- ,
. ,,

- I + i
- _m . , ,

-.
_

r, .x
~

. I 9
~ _[ 4*j d}-[ U - ~d "

I J.
,

- -11.. :
- z.cf! Hi 3

' 3[ ,

Tr4 }1= ..
;

=; - 25-7.. r. h | $],, : .._

seI

! i = = _'p _ . . _j | j _, - Y, I: |
3" , p

se ,

;,,, ,, \- ,

, ,, ___ _3 , _ ,, ,, , _ =.
, , E .

; g
bin 'I . . XE_ ~l L; I, ,

.

mh_' * 1

.
-s

-

r-- -
- -

. er - G r -. - -
,,

.; 3
- +$ _ ( = m am.en , == A ==; =-i =i; -

-
. =es m .:_, . . # ' (

.J t&:: qi, i. -- g ;= = = = = = =

ve em !- _.
_g_- g A,| p ;;M - = -f, -- - , , * m_. i ==-+ .

J t ; ; : ==t c . .O.y ;_ g a=M L.s
. .g, .. wse , -

- %r i :! m :
A g.-_.

": _. @b .1= . ,- 3 W 4= .:Q-M ' '

7 ! - - -
.

: . i: :
-"'

_

n -

) m. m
. ::q a:::;;;;;;m' a p :''

1,

-~J.T -{1 % 8:.1.A.* kt*1_3 $ * i ! _ _ _ _.. .__i_, ~EM@ g-= 4,

W' 4w e y ;'*. &~ - m1': . _ --
. -

.

.

-
-=.

''
'
,v-e; . .

.

El 'i Q'
~

3 I# -
",* g :!.

, - . . . . .
- #- 7 r .

,
. IE * i .

O r'.
q- # Mpigg g hggggM beif' @ bt,.f,

i =

g. .

i j i i, d j- F, !.
! t 1 --

- 7- - W --= = ..-_m_-oi.. ,=. .r> .
a. m m m m - - . . .

m.m . + r _m ; g.

u, s - = - m + y4,tm o -, m ,.

i n r, z y .u 4 m e + n> raa mus= e ,.+t F tu, e i
- --t: t > w , mte n== w ,s - . : -

,
.

i! -ej ---
!

i 1_:: d_=D.- b . _r_a._ W :-4-6_:_ + - , +
'z_ . . .=f L4 - ~

. -1 -r -t o,g J _
--,' - _.

o., =._,M
E i ';J"n t . L T !. z_7.E -r-m. Z J_ _ . _..

-t ,u

9.T. E6v - . .-E *
- ' c=* s _

. s . -+ . >i in_a- -

g_ n, .g.>

. _ _ -- :
A' n. . g t p tu.su

.

.

.'' M .a , p -. T. ' N,1, . 4. . __ , .

~
~; - - .

4.,
- - , .[ .. _

, ,

. . _

1 J_ _ , . . . ..o.. . , .. g_
$ :64 j ; _su (, e p * j ! , ,

. . ,ap . . .

. .,
,

. is _.-3A c - . *.. . ..
r

.
; m r

- e. 2 'i ' ,rs.M i ie n: .c i : i ,i-- ,.._
- - . . ,+ ,'

. .
,

. .
. . , , &

. .

.- ,- , , . . . _ _ # .t w . ~ =

j
.

3
, .. 4 .,

h 5 , -f#$ i~ '- =r 4~d~ 9. ,

N 4t' : " -- + - I '' r^ ^M ' lI l-
' l -NTI -' '--

_hf : _
i

1, . _ ' '
r : 1"- ' _ r. - .

-

*E A N,f 1 : | , - -3 '

. ima T,
- . m,c u ~ = .

,

m .= m. - 4 _ mnii . < r ,-

2
- y = .= y . + n , m w

.

~ u_y - em#, ns -
, , ,' i .g ,m ,

-. :. . 4=cci..- _ . _: g % _=4 3 %_.,

._T + _. j ! _=e _

_,
, ; 4

a- . +_-a | , . * ~~=-T %~~h[N 4- - H.

TNN .i -d,

: - - f'' T i $ --U~i I-N ,: =

f I } '-- ' I "'' r ^. N ' ' I ' ''
--- q- g' - t 4 .2 1 4a ea.

f {p-t-, .. j
,

c. =r p._ '- ge - :'- --=-' . _( - R$M V3|p:.
- ad .

:.-*-
_

. ._. d 2 J. , __;.M"' . . ._4 . [
,

- t r i, ; -- ,
- *

-

_ . . ,4_a' ,|
<j_

. .

,

== _ q *.--t 1. ,r *I

.__4 1 l .. t, . .y' ; t. _~ ! '

- . _ .. _
_ ,. 4. _ . . n, _~_q 4 . ..- _ .L . ., , i. ,. ,3 ; _ ._.

,

.i ..

,
-- .

w.c. . ._ t. . , .

. e
1, . , , . , ::

. __4 y _- 1 <m . . .,

.,
- < ,1 , . - . , .. . ,

, , , .-. , ,

, , ,,.
>: mw= em , , -. ,

.. x
,. a u y w . ~.w = , . ,, 4, >

,,

.# . m,,

_- - -i r . _._. - p-: _ ,;: act-- r.:.:s g . .

.
, ..,- _ m [ -

m. .

, ,. M~
|

j: , E . | 7' s. L :: .

j t te-i = 9 g { =--= F C j n;.,,
, _.

. ,,
t 8 e a

: . , ,

= , m - m - . m , - ._ . , - . - . .. .x -
>e'r,

.

f
'

.f e -d W
' 'Er vt.da, _.

1i- f , o ,I~f. f .

n -w i
- ~ % - ;,

4 ,,tI 3

-
r - ; g =_ P p _ i =- :y 3 f .c ,

|r J j_
.

jp - _J'I
n N _7 gydp,.u .: s , = ,

,; tj -{ ,,n,A
; i. 4 m f =p ._gs'

, gy p :_t .-g .
,

, -- t i f . =-i g -2:a g: i -4 -- - 2-p g
_-.

;j j}~1Gej :-a E.

I.,-L-
.

.J . 2- .w - o-m- -"a -,

" -
- :r- -. _ g; ; -___n

.

mi i... 1 -_
Jgg,m m y , . .. 1 ;w .,

- 1. i u a i h,
. ,. . n a - , , .; ,

+ -r a- O p!
,

.
.4 a q w i p > . _; m 2 --; ; t-g1 - , _ ,,

r

, ..,,,, . . . . . . . . . . . . ..., , , , ,,,,,, 3 g g gggggy1

CURADfTIN AMPERES ggoo

. . # MO O MM. kC. ... . TIME.Ct.'RRENT CHARACT".Jt.15 TIC CURVES
r,, p o s w m .y o u s u r e <r u rg e ._.;.4. n y .1. r. ,t,,s u

BA9'S rOR D AT A Sundards - .
. Dased .. . ----**-

p.A.3sesinas sa 25C sedn as emmel need- Velte se ett. Tears made at. Dens
- - . .

2. Curves see pleeied te .. . . . . .Tese peines s .- benad be

U0 #*
W ; ....c.cu...., e. .s. a. 3 7c...

u
....e .

..r..,.....

I
1

- - - - - - . _ _ _ _ _ _



~' ,

9' -

O%nc do2 y$a'
'

ig;

.b
. :

.

*
.

sb$jhh 3*3 o ,> |;; $g ;.
;

i
<

Lhfg0 {O * , *r

jmu4d
..

- " 9iNQ ' '' p ,b g* 3s".Q
'
'

,

4" e,',

, S " "''

R
, E "T

%N, ~ d5t

IMN
, c *

"*b
, *r

E *dc
?

ot

)t
, L *'rA
, b

M
r

* e
s * e

Y
r e PP Pg P P H R WPo Pe O w "

e
H Ho HC Ht 6 f 6 o 5 9 6 o 6c S 5o t. 2 f 4 o 2 o 22e t,

1 l 1 \ 1 g 11 5 I

~ lc ,

% g
m d'g

g o 80 O o OY 7 /o /o ! /0 #
H , 7 4

# # * * g ** * 4fji
6c #g

6 6 * .g.g e g- g- 5 6D Ec g s. g*E M~f g g p "x FN *r 'x '[, ,Y' uds- -
p, <x , 'x

5

a u
F x gx p /e "a

e6 'P E p6 =, reO EE v - -
P [g 9 e g E -

N %f ~ P 's- - -

p p p, rP rp cP cP f ,

gy cy c. Y ey sY 6Y c. T 5y ey3 e epO r wres T 3Tc
R F' A ul gs g u g 'g T Mf 'g T Me sy g

SP ~0 ',8 ' -

A A A A A A g AA AA A A AA A A A

#m
mc5 m s. o 4o 4o 0 6 0 5 o 5 * ^4 oo o ,S o $,0 7- c 7 o0o u t c 2 5 0 7M eisS 8 st g r s 3 2 8l - '.

8o 2lI
6 fh si t

i.
t t t i i i1 tU O i i l l 1I

=. i. s. r. b t. hd bd $' ,t
i. s

'd =.
1 >: e * -,

uLT u
I - i

b b. b s b . b. e
- ti t

* *r* b. E
L r.uU C - L f t fi Lr t <i. L r L5 L t L f

1 E 0
T f n 0 0 0 0 o 0 O O o" 0 6 5 5 6 S 9 I S s 8

M"hm
o 2 '

R l t i

[o [0 / f /1 ' i 1

N kl k g' /gi /a #
gW P 0 0 8'8 8 8 8 BW N

R C R
.O A # (C 4 O s 4 8 3 6

M o 1 1 1V 0 ol

M B 6 D E E E
1W b -

t. n AR o E E E E E EW P '' L

a,y
4 ) )g ).)R 4 bM8 ' .

f.3
j0 r t

tr o t, 9 r ed a t H t 4 t e e mn r ( n( t m n t .,lE2 ir(
e (a.

t v.eg 4e (El e . eb o e Eo eA e (0o C. nL o e(
c P m2 n 'n .

$, u,e2
V a 8 r J C A nA mB)

r

u
r r

D R r n n .n n 2 n2 o2 'n
r

ioe_s r ir a r ir M br
n

ia e e a e ar ra ,,E k n

kM
e efi tl b n l e t

+c c
lc la tY S ar n no Ra n o no nlCb ( c. ,.nh

l

n
CF oo oo o oo ooooe cC Cc C S8 R c cCc
I E 6 g ^ 48 I '1'

|ag, _
i

3 .



, .

1

!cu m eTiN A m REs
...! s a e n asisi I I I I I !!! --

'

. .... . . . . . . . . . . n ,.

. , . .
- ~I- f

"* ,-
- -

5 i , ---n: 1
1 M t FAEN-IIPs G7 6

i , _. y i , , ,

r ' [ j s 9 ' :. s i , 'i - 3 4 '* ,

|im2 j T. d e1 1 ___j 3 4 'I }
~

. s .

+ Q u : . =.. ; .. l g.j e ,j-- k [t - Q i-t : -( - j { s --_=r ( c - { . * i 8 i6
H:

] , , , _ _ .
. --_ i _, s 1 . . -

| ^ g g 7 .

1

- - - -

.J'
i , j- .J (

I !11 ~l--' + 1-I w ,,

i - -+ } _ a 1 1
~ -y V1 .7~ l,

, * ' ) *

.F y [ ,'
- - ' \ h j -- f J t : s- 1 1 i

' ' *f| _
'

j { p -~ - - ,- .U F p j - a +- N - V3 1 : -7 '' Q 4 gmi did M _ij1' ~-t-{ '"j
.

i s" +

_ u n==mm4 + m =,=s _.;W y e % we. : 1 I -% - . - :

-
1 - "'T-

~~ j ___ . 1

b., .
_ ,

' _ if j j -14 4 ,
-' l -- : - ,,,,,; {

I ii 4<' }
,

;,,g|- - g s

!- i. T b 2 .N l l.~|' g. | i-[-
= i

- | | - . , ,-{ 'j| 21. }:
- ; . ,r .

,~
; , ,,

'l

U1 I i4 '"" i i e

46- t * .\ \- t_i LrmL ML,AT THAW, "" f ' F.f r - t . )-'

a

] | 1 ] p _ g- - --- ' i - , 1-; } --- ~ i _4 . ,T i A i 4 g a - 3, am, f to m ,: i ."
j Y - k e j { -.= r- . , - -p J"" 7 " ~ '-, | 4 ) - i ;,

| | , y _ _.. _ .._p. - , j 4 ..y . __ j . j . . ".a

80

~j 4,. - c;; i .i- Med _i I iii
-

" , **'' ' ' ,

* I i( .Ot- < .j ,,, e, ,.i
- ,

! 3 + e _h ! } {- : 3 -T
.j ,

, 1 , . . - _ - - \A - F ==\ s 1
-- ..

a

{ 1- ,,d 'I ) d . - f -<~ , I i 1 i-- -i te- - * Ii,y1 _- y - i
2 - ) ~~p--- -+e j- -* 't

j j' '._j g . _!_'

b i '. k ~ _ f 1-' ,5_._
a .1 w
l ! I'I

3 N' -T--
-' N '

a. . . .=
li f f z2.~E ~I' ~ 'Y E

~~~

_ - _ ' - r.-

n ub.. ..= g*, l p _-. ,___ r .
_

_. -
..

y= _

:i. _ .y v=. n . L ::.' /,
.__ __ um - - 2a -L. L :

c- - .

~ j~ +~ . '

' ii~
_ __

N d IC~
7- ,1 ! 4-. .

+ 4 '
.

. .y

4 u w r- m.ac -
4 ,,

i .

u, -- 7
- i - .g i , , i i

,, .-
-

- - - -. ' 'T ,c '

* 8 1
E I i

.

| .\* i V -
- t . i ;9g 8 i t 9 ? - * i 1.

, . - _- @T- '_ 'l ! ! ! ! -Er- w .i 2 i
r, ni--s g- s 44 g 9 ) 16-.: -i. g . ; 2 ,s a

'.s,I
I':

_ :.

g __ , a 2
-

' _ -_
. I j . j j. . -i- 1 ' --* i f i y i[ -

o 4 i i 5 mE 9
- 4__ 3 ,

p
v a -- _ t- : - ,sr4 1 Mmin- _m are - .r MCp"@' o - - 1-

4 : 4 :
a t n's > >

i\ l . 2% .a *
. -W.

r** -
. i .- .t ! .. t ! -

h Ag.g ' - H 4 t rim -i . | - .j,,g _l 1 2 .1-_a_. ..j

._i..:- .a! qu -: | 41.i m.: =.1-- ur_ )4 }- -" .e
s cr{ 4 3 a:- . war

* n._.. _ /- i - ? . j . . _ _iz n. _ : l :1 ' ' T 5 ''. -. l e L E ;*"%f Y 'iNJ MW& r/W, - ]' 6_

C :- : .9 Qp [14.g 4 Q ;.". f j. (A ggg
_ - zw+mun' 9= - j - . g . L- ct. . i -J i . i.2 Eaf 4;-h p -

4 ( 5
pcm. n a.7.-.. .. a g. =_ :t.4..y. n..-__ m_ g__ W_,._ _.m%

--+E {-
-a i _ . JM~'7og m _,

50 ~i
i

:ntu-+Mt'
- -a: r W .::-T> y.

h7h @.: r.

'

f# __| t 1__! t f 1 ! -- _Q d (Dn , - }.p
-

j. . ' - - r- -
4_.,. g

E iA' 4 % I I 0'
1 M '.,'YT-

'
' L --. I m ; a en 5- 1gJg

_w 'j # 3NY ww t* .- s. . .,.
- i . 4-

_

. . - - .

1 i ,i e a i :. .

1 + ), .i!- ; - -- l - - 11- ! -t-' - .1 gr 3 , - --- g,, 1-;.; t t 4 t i4 7- j.
,s j\, t i . % .a ' 1:.,

-

1
- 1 | j ..@[ - @ l .IrlvJ [j !;_ H | 2- --p 'y' 6-}' I " J-- r-.

4

, . . ~

. , -r , , (. - ,
i - 1 f f 3 1 '

* 1
. 4 \3 I I

~p !i ?f .t- f. L: * . 1 . 4

,, = 5 3,'
\7 i . 9

I . .i 6 ' J- - r 3,eagW past e yggg

l\ . .
; f. '.f o m , ,. i _ . - 2

6 i 6+ :s= ..

; q, =r. .spu mt**6F An .u(4'" G . P
i .4 _ . r m m_+' ,- - - ,

s . ,
: =

'
.

p_h j
. .m_ .

g;
._ _ _ i

_. '.i 6-=j \ -

A __- ,M j fs j --F - [ ' W p .j g u =~ 3 .,;. ; 7 3

i . . _ t_ w-6 M~$ __$=4;Edf_e/ MrTMNN, N.d EyA [ j,,
. . n ~, -1 .

.

,

= ; .. ~ua. _
n,, , . , e w , , "

c -4 _L i _r z8
i 1- -. 1 - 1 .

s tv < i-n- 1 / ,"
. # m v;HP a rn ' .

m . . i . 2_. ri. .z_4 -J - u.3 i g ,,
.

-s - - 7 ; j, i
m

i.<- - T P t = * ' 4 . j gh
- 8. W d g 5 ' "

,

', .2 1 ]6 . j 1,t -!-- - - - ' M -- -

_.. ' ,.
I' - i

iLA,
M..i ui 1- .'' i .

.t .m ._ .

-
_ n , 3" m. , . . ,. .

.d I
, .

=; i.i , e : .a . u,- 2 - 41 1
- , +-t- 2 i 1 4 i =a'i . 3 p. i r

. . ,
:

i- .

/ 4 : j . .a_ _ . .t ! 4 1 |p M '')
'

_
i :r.-

',cp - '' -i .j _ g}|---i --'-1.- T- t ) | .'d{'] ](3 ' '

9
- {j. .,r =3 gggpp

MNIM* . } TE i hb _ : |' . l f-E--f s-2.di . . l1 }, _1 h- - , , a f } n

EF mij=M !yM iJ n"="
CAmemoMadH -"m

- rc a m ;: i-
4 e & .u e -- %

b d' d-* h;_
_ _s pE

4 1 j7M_.t .:_ .h | j :m
~

...J 15 M !!
,

'

T_.Q
>

.,
__ _ -

i -

-

. ...... . . . . . . . . . . . . ....., , , , i nning g g g gggggy ,

CURRENT IN AMPE.RES y 2
-

|
l

..tN.. PEM. cab 4...... T1ut.ctnUE.NT CHARACTIJuSTIC Ct|R\T.S
-

r.,300.V L C.. 3M . t. A e . M _h i M. h r- L a i. - -

Desed ..

RN FOR DATA Stande,de

1. Temeen.de u vehn u a p.t.5e mme a 2sc .d 6 I s.ed Ne . . . . .._.. . . .

D.ae . . _. . . . .
2. Car ene ,4.eeedto Tema posses se - sh==id be ..

fWE 2.- 488 V AC M G&t

I K E m. . .. ...,, .u . . .

...,
. . . . . , , , .

m. .



_ _ _ _ _ _ _ _ _ _ _ _ - . _ - _ _

'|e mr -

_
. .

W W W HH .8 W W 5 W W 2 U M 'f 8 ssO 3 & .s a: 3 . .. . . , .o u - ,,

T A B L.__ c 3 r,oo v a c <wcc;-

4 -y4
PRIMAR.'T PROTBCTrop ExiMinc PROP %'rb

e Ack- v P E,hcK-U P 5 >
PPofGCi|0A VRo<ecfl0N '

* f,.v v A c. 76" INef. 600 V AC. Fr[jggi, fg ggy gg '

$Mc.c. 82 Mffi%t.oAb C.T A sige [ 3 -

fu
MCf '. g.segeador Cavih *G 5 HP gFA-F7 Aoio Sio None. 4pq , p,n gg, g, - n

" " I
bM- b F A-I(, AooS to None W 44 .g3 Wr

-

Cool Fan MoV fyre S -

) C1
'

FA-IS Ao2.9 105 Norte [ &6 7.s 9.P P ># N '## c
Airmixing Fan ab Type 5 g Q

# *
FA-JF Ao25 tog Woce ~MSCI~fi' ac 7.g ne %

;# # i

Er Minim fan ac. fgre, s
f,

ffpf.rge,f, 7
4g 7,3 ,, pFB-I3 Aoss 10 5 None

M

fs r e ."s."
bCTd IN WCA 46 76HP 2FB-f4 ADA5 105 90'1e

.

yagg
Mr him ran 2^

! .! ! 5FS-fi Ao2 G' 210 Wo ir #CI I"j' 4& 16 HP
'"

o P

eli. fan Mir. AA Tirt ,5
'"'W o*6 ' *2" raba"*A

cTMT Eleva.4er No,$ FB-A4A 6036 480- Nonc dG WHP Pv skert part A It %.-5'' s ,a

Caedtv\\6f TOO Re es ela per APco .

Fc.-P3 Aoss 106 Mor e. I f# % M/s J*

ne u.F- as w s, ne ,
, ,

c M Lome FC14 A025 los }4064. DCI'If S (, 78/I 5E
5

Rectro. Fan AS Tyrt S He

"*iNe*ff '" " d' ''+W** vc-It sotG de' pone se e. g 84+ T700 remaA gg,Space- mea 484s,',

', FC.- J4 A026 | d6 Neite N
.Q". 46 io HP

_ - - -



___________ _ ._ __ _

.

i n ,
- -

-

rc c: s .. ... ..

MW ruo =8 uueu uxe ue8 sses s

T A b t.'E. 3 |j[3
'

5 {! 1.

- -

PRIMARY PPOf6Cfl0N [AIk'. [A
*

P T.Y-
oRofsc i i fro (EcfioM

Psu st'. f''' doov Ac7" .rost r oo v A c. .oAb F.E MAR Ko

M CC- $ gf0H6 to Ab efR gpt d YSERVic E *
,

MScP" Ssc #
stcP Brg Oil Fd-NS Ao29 ttG None. 40 to WP s(get. s'
LtW FurhP

" P,Ne'[o# ''" M6 ''4 o-N*-N Pc-J3 A015 Atto VOM - termek
,p G is ge y-

Surface Nr4 "'I Y d '" N t 1-4 3.mi4

Fc-MS Atoo 63 o pone rewurk gr4 soy
- f.ec APco

M r. ,

Sar(ace E h st $ c
hiscr race 46 gg gpCid Pre- Acca&S Ft-M LD50 33 0 Q0ke ,5,

p,n y, %

" *pa'r AP60.Y " # ''" M'd' ' ' 4t- O###RcP m r. W Fc-N4 Bo15 ",co' $m4 reewark a (, s 44 -g
dealets Ac.

(,I, I /gjQ44 /o so
Fc-# L B 100 ,'o'7,' Qone.t .6 *

See 'l F not ce9ered ik mod, i-4 5 j h 5$ ,., , 4

ap 74, Arco g g g M ._ -E*"N bN FC-J6R Boio 4*0 ~ Vone renerk d6
Altn Pmy tec4f- 7ac7

Sn- pone. su ,, ,j, n,t. rego,m, na i.4
ur EdH Free. pc. 33i, 3 ,,y 700 remark e per Afc0 9
IAh oc k M tf

,g,r["p4Y,f.5IM'.'fc .38See408' po,ie ,, 9 zo'O * 'd, FC-M4L Bo30 gp per Arco'700 g, , , ,, g

b FC-Hf.). 6030 poet *Q g (, IG n t Nyred in rnede *i-4 f $,,, jC.Fes#2rn_me
#~ gp 7.,c gpco g""

%
2 Ma m p b r drane 7eo

Ic".h}'' 4 y d0030 NDH6
m

yQ f0' yo , , ,] n
8cc' tox "'* P"# 'h hu l-4j W Pwt Dr*th ec- c9n go40 *- pop,
remarh

g (, - pgy Apco
e

_
Pomp PeuPt - 700

_ ____ _ . _ _ _ _ _ _ _ _ _ _ - _ _ _ ___ __ _ _ _ _ _ _



- -- . - . . - - . ._. ._ _ _ _ _ _

. .

t )
(. . *

CALCULATION SHEETji..
CALC. NO. MEV.NO.k

[8 ORIGINATOR DATE CHECKED DATE

,.,,o,.Crl. M,v e hu b u A s PL*4 bt41 7sT7-aom. No.

3y&P=4w& W - . EEr Noou.,EC1

si + 1: 11'

s . S t- - i ;;c |

54,m. -g.r4

4 11 . s b
*E
a-

.

1-2 Lo 53 i'D {m
|

-

s (s |
'A,

]mu
3 < o( <g>

1q<! f(i ir.g TS
,

Es ^*
-

a
'n.

| "g 9% st Ya & 9k at b li & D B R ;

qe12 g oe o o a 3 a o o o 4

fy + + , + w + n + + :n.n , .,

14 % A

( cc - s v. s g. W. J o :
.g.s 3. s a.o mw ' .* g a l'e e %39 3 i 1 .*-

h *- 5 ' 't 8 b"'f ti t. t. L' hh h.t.1J es)
" *= o a

j Rh *s ir jrii .s s15 sf C. J- gy2*"

.

,

(f) hS >d
I *

4%j
'' <

* a o e o . . o q
W 82 C< s

g!g
@s @s

d d -2 2 :2. a. d 3 jE, s8 $7j $
g g g2a v < c-

4'' g 'g
s. un uw

$ U$ ob W m O g 5 0

g li ait e s a m E E $l '1n3E 11 !!* G 'o tM

u

I lha
"

e a W e # W .m 9 et a 8 a

; w : 2 2 3 : 2 s 2 2 3 a :,,

,,

#1 a' g
, 1 >d $ e <a s a < -= a

a e e e > y 4 a ?. < v
E El i I & I d d & C & E 8- T=

]. it 1 *3 t f. L: i'' o .o .=e o;( w 3 a _o xa

*h yk $. d. ja
>

d.

a{ fg g"aN 9p 6 g g" ,

u,gle 3e Si'E@
'E5 a- t I S b '4 c
*= f. . '2 m ,= .

F 1f EE 5Ey 1 '5 'Ej a.c!a.e as h
" * g< .

fi ea el lJ ts 'c
n

's ma=
GPD-2706 8/76 (EDet)

_

_ - -- -,- -- ~- - - - - , , - - - - , . - - - - - - - - , , - -



_ _ _ _ _ _ _ _ _ _ _ _ ____ _ - .

, .mR'

-

## 2 L e 8 maez N 2 e eeeaa a -ra a: 3 . , ,,,,,,,

gg,s .

TABLE 3 =x!qke

z_.
D .

N'"$d $'PRNRi PRotht.(ton $5[.'j ?pYb ~

990futvu
*

GERMcEi. .W A''-E[i
pggiw.f,' Goo V AC. Fun L.oAb REMA,gw

$stfA LoAbCEufs y
ctMt pome * USE 14),.

$4 (,FG * H S Aon6 gog none. , c
9aste. . fan a c. # A qp t'MSCP' F uSE 9,9

- -
RRR Pump FG-61 Aoog gg pot , , ' (' yOyng 999 mer ge

4
. SCP'Fus6 ,gg MMc(mf AtA Fu -H2 Aoog pg 4 ,, j "

ccohng hnMay TYP6 S W . o*

j Q
Fu- R'6 Aoot 11. None.

N Fysp p g, F %
,ig

CfMf Air- ,$ UCoolnig fan MOV [4 g
RcPinoin b W N SCf Fusc . g (, OFu-H4 Aoo 3 to g,q &" aDick W y N* p MN scr purt ,33c'iM'I To Atrnos Fu-J4 Aoo3 to No,, ,

9 |m:
2

gg,g4pg T9ff, s, pp 8 aj ; gg,
,rnstf~ ruse i,o ..rqPre %utnjer to

Fu K4 Aoog 42 pon, ,

z

'I Pl 5 FP96|iejbk NOV M

Fu-% Aoot go pong, W Ffe Q 7,efMT coal 4Y ,7

# 4 h,

D$ck MO\/ a'

h6CP Fee ,g '[hb AcbT Air Fil-l_4 Aoos gg gone
64*?*Y[rmcfmf # h

l 53
.

Fu-L.5 Ao03 12- None .N50I'.If g (, ~hfPost AcbT Alb "r ^

%qlevfrwcfmf 'fs" '
~

W stP* fvce ,7,3m ace s.a u w < Fu-f4 Aoog pg g g,,j E54 urn N },, ,'fMff'6' er
,g

f') ~ W- AC'r'3 16 pjgng [95f , , 7,n Post Acbf Mc -

! bp(4Y Etlutn mo')



------------ _ ..

m ,. .

I A ,

'

sara e 8eae sxaee8 aaas se a: a ... ... ~-
' si_.

TABLE. 3
. RRD>

-

-

$_f r
. _.

NND .
,

- PRMRT PRotttfioN [M[.Ijf Md[4nrdso6ou g

pme p

E [f's
iW 600 V Ac. Fun LeAb RE M A,gg

NDY A'(- fSERMCE. -
tifiiX. LoAbca(sti M ec. *

e , -ys

y9,;e-
,

n ,g gj ~< ~ se m ,
m q,m,- - v

,,3 g
.MSct''Pe f6 %

, *caem u ,

F u-V4 Aoo 3 g,g pone
.

"
ron d..e.r, nov Tyre *5- C4'

<

2
.MS 'f' 4"# .ss '""cimi k& Cooler PIA'10 2 A00 '6 lb powe- * C, o

9 Qgre 3- "-
,

| Disch mov
.MitP * y gq

Peackr Cavih Fu-W4 Acog gg y,ne ,

ds b;|u W w A vtg T** 5 av g
.

htSCP"ttse g,4 # Cna sw
F u ~iG Aogo 4g }4cg4 Q ZS *f

k cl- 1. vtv.lI

,mser' ega c,i,g, ,g,, y,, ..m . ,s, ZAcca.mu loder
,

Fu-EE 8050 Gf @g 3rco g;3gg
= g4 o g

4.A b(stL yti/. cw.g % g,, p "s*O
Fu-2'S goso a s- (b.

.msy'j:a , , , ,
ACCU.rdu.|q h g ~

,", "
| tc. biscA. vu/.

$FV'M3 A00'S tt porte ,D'I.f'7 ,G
Pod ACbT AiF .g g

Of' # g|
Qer Febra IWOV ag.g '

FV-H4 A00'b 14. py,, 'Msef pde g nPest Atbf Air #MT Rj.'

5.mt ev (=m cfMfi ~
s-

Po$t ACbf As'r f'I* 06 #00'b |L Qou. *NGCf'W'g # 'g

f'f "
f %9(n(some(mf .7h5'f " f" g '-il P.>t tocA orms FV-74 Aco3 12. O mut-
] Vit Mov ,, bI# 3 "I

Insk. Asr Lme V 'n A006 A9 |Jote.
'MSCf"fy .# y as

'TMP3 % w
E_ D is c k. M O V l

|
_ - - - _ _ _ - _ _ _ _ _ _ _ -



. .

OO
CALCULATION SHEET

v

3p cac. =o. nEv. wo.-
Sh .

O DATE CHECKED DArE"
I '

UGlN ATOM .

,.o,cr 1 M.Trw(ec Dudur PL*J N.+ 4 > m.~o. 7I517 - b"
_

(o of4 .suener %~thM M - suEEr ~o

t /'

=
. j tn

.*g, <

4 $s

Y bA
Fs

tu y'
d' .

T3*
ea.

$, e. t V.i $t <q a*g it 'Y t 9t h et e,r'

n -u --

,,

o o e o o o o o ala

m $so
o

+ * 4 * 4 + 1 * .* $ $g* .u

i.

'

M 3'

s l|I I*N ,DddP. lii pp ))
..

f.
"

I.li .

A m,.

E?" $$ f ? ! ! .E f. 9 -) g 9e'

g{1
o= o o o .c

*- a 3 2 2 2 2 2 2 m o. 2 2- 3
ga'

; woo.,a[0n

$ d 3 3 C V % 4 % d d 4
f $ }_g

"
a a e e w % - -

- - -g2

*
2 i V S e T 9 's i" " I 5 * O o o

M M O O Q Q Q O N 4 4-

* < 4, 4. ~% 4' 44 * *)
27 e

{7 d d.g u g g c 9 go c4 gas

5 >3 v B ? ? o ? ? ? 9 t -

E 3.3 E E E E 1 E I E 1 E i -
,

'

=
I r"

: w a q $g 4s 3
s "> _=ho ,}m a ,.

..
2.

: E

(- us w 30 ,}> E>. .'e 3 2> o
4{ dg.o _s_ g; g; 2 2 c3> w s-u o5 .,g w 4. 2 4.1
un

. j -5 gj j go9 *36 ,2 e
.s .e 4 j:;3. 4 > 3 ws tsa q -

A d. j|i T w1 1 4 Ee''' oy E . ., E3 J 325 W

= ; 5e tie t6 z <e 2 ,1 3 32 E.5.t W
| GFD.2706 3D6 (ED49)

_ _ _ _ _ _ _ _ _ _ __



.

.

I
. ..! I I I I IIIII I I I IIIII.cuur.m m Aurras - e-

. ,... , . . . . . . . . . . . .
- [ )

J
~

,
.

._ , , , , , "

t &#d be7_ dye. _= mr __
;,

-
.

.d J l . I N _a

I
_

, . . . _

e iI 1'i II1 -! .t , _ , , ,
I ii . e ,

t U r 'E."'' '- ~ r j _- +4 s : i : - -t H ,J( ' g .
.

.,,,m.,- . 1, , . .u1 . . _a,- ,"

_j j ; i i_ = _; _2 ..np. .i- J M' , ]- -J7 .4 -
a , ,

* a.
, . .

- m - m i i . . ,,. . . . . ,

I I ~ I

pb ;o ~ ,i ,. -i l ,!. - n ,,,
'

# ' '

- W s''q w g y"I
# ' ' '

-

-% y.I#'I -us .
-

w , ' .

m , . .. . . . -
, '1 ' ;

n1 H=:-==*-~
-':y . . ,1 ;

. w^ ;. ' '. = =1 = 2.m -

w. woe, n) bk ... c.
. . 1 -

. .. .

4r, i,,, =
m. . . . ri.

d. =-.
,

: :t s e.:
,=:-r 1 -!.<. s! !=. d -] k W, _ __a ;.=s; _

i4,,,_w_
-

==s= - - r..=: ve c.p:- i.

d t-._1.t 3_a,(__ q- d t i. mt=

.d ,c r
-

- -,,

. - 9mawouse m s.A = j M p : ;q,,2r =_= 1=, at'=A= p pm.m. r o.zoa,> Mc r At % _- v , u
c m og=- 1 , , ,.

- m_ 1- x ,i
,a - .,

.
.

, , ,
~, . e, , ,, ,. _4

v - - , , , u ._ y-) i i _ ,g,,,

,.,ti 1 u _
, > , I . ! ,

'_ ~~ 'l M- - l' h,,gu,, 1il;- L- j m - ,1 ,y! ) 4 |t- u ,- , ,- ,

** -r
! & 4 -.-f g - (jii : -H .- -- -*

Q,
a

'(. 3,
.

r r-q.: ..,c t
-i a --- *

Q%
'

i , j'
- -- j [ i\

'
t

.

-

.2,. .,
. 1-n .

i i . u - _. p - - ) . j -s ; ., ,2m

m, . - m, - 1,a a
_ _ ._ ,a

-

i-r . _ - ~.i si'ni 2-i
i. om ,

- v-_
i- ,i; . ,, '-i.'6. .

ia _ r m. - < m i *
.

C - - -
4- /y. - O b- - Me =+% - - - - H - W-v. y,_ usuq.. pr ---- - '-

,, -i i

i 5 -Y"'Y M f 5 f- - ' - - ! =rh -' I 2 i, . v_ _ . .

j. - s
. j . y._. st:#:i 3 a.. y,, ;--4 . _ . - , . .r '

_\=42i sq E_ ._ ;I=--m-. ,. r=- <

- - i{ ==m_:

.- - -- =g - - mmA7- %~ v- - m
. L gg r y- 9 +n:2 =

=t--
,

_ . . _

_i,c,Qw_;n ,pg| :.t=
- e -

=4:L= '
'n a_

_

; - s_A46 %_4 Qi'Mg 1 j 7 .Tw ~~- =
.

=n m_::- -

hign-- | j _^ty*.@,gs,_@,w _ . a M (. ,
l-W4 Q+ ~

r... 4- ' )
M . Lie | h.4 , , Q 4_n :-
4 " ' H'

' "- -

h .mm,m r ,

, ,> _ .. ..
,4

- m _ . r .

._

,
.

II
--- 7~ .I ; I _] 7 ;4 -p" -t~- i_ v n i 1 .

fa fY A 8 *- i =" 5 f-
-,--t I- * - 4 -f 1 i f yp, m,

,
.

.. ,, . -

M l R' u:* -0L ~ *1 f -d

o( 'I
1 x , o i ; .

su ' nc u i7 i, .

e4 .-o'

4

g'' '._J
} : ,._c4 q =mt y t r t-t ; - - it-~ v8wfM ~fd M= \ \ - t / - --di .-t (-- - " 8- f- *'i1-1 !- >

; 4" O' E'

W-j ~ ~,$. tf M ', '. - g
'

_ , ' _ _.m (
-

m ,

4.l,s _ , # i
, m m e_ I .,

.1u . v , - -,

:p n + -

,; - ' :- # L - P Rm 41 ---- 3 4 tr* W g
.t

. ~ + 1
-

i, ,

,,. <

g i.__t- .y- * i t-. - IH i= :*-m-f Hj- g m.c m,w y,

, , . ~a .; p ...f m.y 3

' -
. w" t 3 M We#c.{4oor7*CWder I

_

.%- s..
- 1;iJ $JQ * ' j:MEdf_p E.~: y"

. . . -
_. d _ . ;.~inH;-

- . A M. -

j.h,, - - e a.
,-,,

_.p..:.:..
- , 4

--D,E,g,qr use -,------+-t9~~^ M ,._- . a _- n r-r- v ,, t -
y

-

3. e ,
i .

. .-_ .y4 .-. %-4__. - , . _ _ .

.3'
_H 44 r_. g F. g .-.,r . .

,,7
1. 4

. . . 1 _ __ _c ' s: ; .

,,s _c 2
.

1 I q ]

= e .u .~ _ .' 't
: T WH- -

1i
.

, .o
-, ''I

] ) ' _~4 . P*
J |22 ". I g .

1. i_ J .

, j ,s'- 1 1 iI

. g ;;; q _c.g 44 + 'Ii' . . . 4 f.a

.. m , - a{ .. } 9, y, ._,
'

d _. _ -g
, . .

,
.

, , a, _ m,At _, g_o -- ' s .} - 7 J -- -

-f

o , .. . m. ,
. e z m , . m . t

s , , ., ,
- .

a ir . . a.m mw ,,
s e~ e

s. - - - - . ,,p | t 4 - n ; [ ._ i.. _E ., - - f; .t h .g ggy . ,g , c. t
_

, - i i -

, . io i m m
-

-- (, , gg jg e \
in q+ -+ -_ & J a s-

9 '\ > !

=
.

I F __ M i i r -

. 4 (cirij]: .d=_:-_x_tv.
_.

A..q..! g a g f.585000 .. _2- r ! 1 t ==
.,- 4

Q- { : j =g =g d .

4 ii_ .

- _
_ U. r= . -_

. = .u. t-M,4__ L .=_._.
_ _

7 -+
.

--i ., ,, 4, _ __ ,. .4-
.w-_

G[ j r--- j ] . t .4 i 4.

~ ' ' i| - ~. CL .h 4_.44 -

~!=P- y w }. -- ,: ;y
,

-

,,.,,
, a- a ,,

rr\wetw n , .
, .-. , , ,,- .

r, o ,.
x i _ _ , . - i

, - , , o ,m % g _ .. ;;
,, 1 m

, _,
.

4, s u - ! ,,,
m, -

,,
m 2- - ~ .

- y
,t

.

, g g .
.

_ y - w ._ ; p. _ ., ; _ m , , , ,;,
;;g 4 Q 'e, *

_) - -
-- y f _. . q - .- ,$ g.j,, i;

iw . . .

~a- ,

. m --t ,
=

, & j i i . _ .. . . ' i -- -t- f- .i. . .r;--,, .- . , .
.

. , , . _.
,-, .

, -., m , _s .,u u. , .
.. 1 1 ,,- _. t . 1 , n _ y, _ .

y- -11,. ._m_m ,# .

_
,. ,.._ -

q _ u ;,, - _.
- I' f d '- .:-7 } i-kk f 'j. ' '.

M' N~ :=

gamen ad. ;
-

-
- s -- 3 n;

'
- f: "-

r
-_ _

. U. .=i+dfE 4, t 2 i
-

g et s 1 . . -
_ _

- ___. , ., _ , _ .. , ___.pg_ GEM 4 - ~ sz_.- j s
|

. _.

, , g,; 4

~_
_ _.

,.;I _:.,. ,=

!._.*
* MS O't- f t_$-_-* 7 ?28 { ,'} _ ,. .

-

| ._ ~__'1: 1.1 , . ..,.

p*
__ _,!23 .

.
.

;L . , ._
x . w i,

- f , , ,y ,,, ..- .~r gt :
p:= m ;-rw .m m 2 t.m ,

ch-t t - , , , ,, ,=r
,, r # ___ r_._ % m_
. ..... . . . . . . . . . . . . ....n a a s niaasg i i i 1i1111-_w

cumarm m inars %
,,

J

. . ... . . 8 .
- TIME CURRD(T OLARACTEF.1511C CURVES 3

Pues IJuhm a- . . . . . _ .
. . . . .

- - - . _ - -

i

Fee.PWU .dM' Ih0M 1

Duned __ No. ._ . . _
-

'

natst FOGL DATA Samedmeds pJ 5seen.s na 2SC web me malneedVeks se es Dnie .. _ .- -- . . . .
-. |

1. Tame anade sa Tess pommes se . _ abeeld be |

2. Cueven are passed se

h**

= c.i e.evess.erev .meevne eve.a.s. .sa. s. .?N 5: .

SGw'*%g a tette Se



.

..a a a e a 1:al I I I IIlli!
CURAENT IN AMPUtIS

. . ,,,, . . . . . . . . . . n .
,- - .- , - - - _e; _. 7,g_,,

m om ncw --g:;__:. . - a, . . .
,

.

-
. . r ; - .x,_ 8"i ..

.

, ,
.

"- - ~ . .--b.'4 . -t P jj . _- 2-7 m - - 1.,a, a n j
*** g, . _,, , t -4 f. 4 +

L -- - |
"

>

- . c: a . n, , . . i" i. - - ._ ..\- .. ~. , ,,

. . , ,, , r,
' ~. * _ . w _.12 4 ' ~Thaji- . - et - -i j : -v j -' g~ . i 'l j{; it - wi-1 - I4 .T. . -4 -- ! .. -t u T9,

- - 3X
\

P-= t - - 1: n _g_-1co m._no/ m ar.4 o a w-k - -i . . ; - : i , - .

ti. !=- c 1;1/ 1c : gou4p 4.fm.r.sMV / 1 ; J::=gt ! 1.i ; 4 4 i , _,ms A.j .-

,_.
"'- ,

-2 i;TTr r prom zuve ra. imus _u=p . , , { 3 ; i .m.-- :q r v9 g3 4rewhety osea j'g;
-

r .- i , g - - ; _1_; _; .3 i
: -, -, a : !'" '

_ _ _ 4. a. e - ii., - . > . -
LM :/ H'

-

j- cr5KLOADjhEKTER CAuge."147hANUh . .. ,
_

: ! F '311Ic___4 .j ; -~; 'i '4'

'_~TM__a.l
. _ . _ , .

~

,.
' in

, ,, , au - -- , - , , - _ , _ _ s s .
.. . ~

,e,, , m - . ,1 . mm 2---
,

' , , - _.. ft' - I \/ \ * *
t i/ 'ka f4? _ *- ar !

a 3 , , __ ~ . . , ' . 1. x _ . . .
-

-i# f- |t{t -f.
-

{ j
%,- ., _. o,- .

. .1 , . # ,..~
4 . t -4..

, 4\ . } - :a, 3 --- ad . - ~ ji
- - -

- 1. r, jf( 1 . _
m . ., ,

_ i . . . m .

_.

r 1 g . T 4 We 1 L ,--" .._J e 11. -l -'g YA' +i I 4 ~ ' ' -'' ' , '
- % g a,c ,;n e,_ w a TL -a ,e . e- v1 .,* l4,x ng T w _s,

u a=9 -,. .m wgoc y
,, _

i ..
- + :i- -

2g6,

'!k ,, - -,1 i 1 '. I - .* -Yk/ tl. 414 s r'C l I i e,

n' f )
-[ h

n=t:N W YF =P * rM9= ; !i-"

,A := ._

a=
TFi

,,
., ,_ .

:x _- .L- i- t4 t a
.

z ., I.,
.

-

==\. - Wmm,a , , a_ -.-i &.mh. . _ _. _ . __ ._

g - r--v ;r; 22- i. ..

q' 1 ;edv tm mR._btr _ m _ p \ _"._ j (. 1 \\ - ;_ i_._d t_ i_ . M,.;1 1!
--

i i=
W _.f, .'

" [ :
. . , , ---

. , -- , m. . _

_ m > , . ,_ , .,
.,> . r .-v s .

. 1 . . ,, , ____ -

s,. ..
i

, __ . -- , i a .g Jg i [ t . vg 7-
- (- 1i

* !!
1 -/ 'S ' ! 3 ' '-i 1 't- t' ' M - - - \4L + - AAQ){(A'T TMg i

1 y1 p . A fi.x s ac ia > ' i i i i,, :f*
. /'

w M-s.--- ri, -pf . --t .1 r -ty ; W i., =- m- , , iter. . .
,_,,"_3

l ', -

, _ . . . g
_ i .- - X m. J im ; .. - . . . .

. 1 - r -i+ wra i t i sre. m)_ ..=i* Ji (ii , .. _ s . t 1. i da m. f -- i . . tt Bh '-
=' ,

, , . r J 1, -f 8 " l -H = i , E--
it.

lC M ;Il '32 a - m :H '. '. -*. !4 - i . ,..
-

/ 1-7=lf-P ' =.-M: =

=n-\.h Mv
= rt

:--l - T-i 1 . .
u,' m5 >

_4 .: .g:-Z. . . . . 4/ t -1- 4--4 -4 rt:---r - J _ +--4 1- 49 4 ' f, i3 '4
--.

U - 3$4 t --f - 4
.

I '..I l dry, .
i 1.

.;J R_ ::_= :2.V' pM _-.

/u.w, . . , p--f 1 - rd.. .-tt- m---n
<:. .

:
,

i :- c -+M-
i 4 4 _c

.p
I. i . , ;== oow-nota, m ,

. _y =
/ H 'LA,w n M W C
3,,

i gooy vc.c. . .-., m .c. 1b -

3n.s ., ,
~~

I
-

.: -r vm, wm, - t . .

--
- I 1 .

s - r ,
__

:
. t ' ' i I 1: 2 - 3- " Y Eh1 ,3E LAY FK.IIE-UP g. _ _ _
1

3 r. 4 ,. . , s _ .,,

@( - ..
. ,= 1 ,-. ,,. r .

t a, .'. .
.

._ - .
., ,

1 - f f, i t 1-5 d. - \ ' "1 1 Iid =4 7
.L ( - -- T - t -4 -Pi 11 -A i+'=''l'* ;

t i
,7 . , i, 4

- ,

a - 4 m ;, - i ,, -
i .i. o. 4, u 11 , -. c

o 2
.

.,. ,
4,,x > .

._ , m _; , , .
-

. .
, .!c - / wp -, .

". w m gThAI__ _
__ m : N MLt M ' ''-3 A i4 I i 1 3 ' '-- -' / I [ .m 3,.= '_ _ . . '

i

a ys _a . m . a .=; ..a am' y .. .,,
!r :d - y J :.r + a.: c wri +

.I g "G.,. y,y 8 - :: =.E - r/ iyT 3 -- ,2

- .
.q a.a. \m,,,_..y.

. . . .,

a..._,n,,sg,.. _ =. 3 .

,|h
', 4, c , ,

..

._w
.

G'- ' d~-G-dee' D r.1.,,,? ,/ ,, & / /.,f-1,j '- ~, j
l,'.}'.,.

'. .,

T- ..- . . . . .
.d..~; . ._f i[4. .:,1. .I.$ ';S. N |-~

.bu:
m, ..__a .

.
.

,
_ -,, .

9 vc ,1 y, , .u , n . ,. m ., e
'

. _ , ;j;.- .
. , ., ,m.m n. .. - , ,

.

p-*- .nrw +4 : , i = ._-4 g
- _. . , _ og

p - .
.

, ..
-

-

. i
i 46 4 . i .- -. . 23 .. - ._ ,f-

.

.. ,_ ~,, ,Je ._ . - . ~ _ . ._.
~

.
, - - .,.. ,1.

.

. .. , 2 *
-

'

c_ C . hi;- : ;-{ - 3 e a .f - e i

o. - , , ,_3 r . .. .m _
, ,_ 1 m . i- s |.}H W -F ed 4

,f" jg __ t .' 6 1 11. 'r - - 3 l .-4 - -. .us a m, .,
1 i-~ .-m _ .

g,, m - *- yEg:- p :q _i1 :i:g h 2:i:'

J-
- 4.= -J= . .f.

, ,

-

ej n ,,

=g , . _==a-- r-p. J+ n. r --

W . + "3 -4 * 1. _m._-..,*_. '
>4 - .- t: - -n - *am _ m 9 ear.m asia. .r.. -.- -

- ., .

_ m

5 |
- 4 , --

-- E -tM-W
-e

- .. f
6.._.1,-i ' g q. , ..4:^ -

F 1. n.'.- P __ N F, : 1 E, -F, f, . _ .. . , a ..j, , . 7 i 7 ,s tj f ,+
_ l,t;.2

. ..... . . . . . . . . . . . . . . . . , a , i esing, g g y g ggggy,

CUIUtLNT EM AMPutESjd 40

. . .. . 9 CP ..AM. - TIME CURRENT CHARACTUt15 TIC CtJR\T.S $
*

F .gW1 PRE .ACMM .T'.M._MGTOP- r ta.h. i- . . _ . .

J A1'S F0h D47 A 5tanda de.- Dened

' 1. Te*,ened,e'.. .. Vehe a.m an ed.Seurams as 25C wah se ansanaJ lead No.

Dew-. . . _ . . . - .

2 C seea r ~,eer . . _ . . Tuep u ._ eh id b.
.

, ... - f M K 4 * 600 VM MC
r.

-

a.e-a.n.e .a.u. .s e. n. .- o . .

..n......,

l



6 9 9869 9 3 4 4 4 9 8 9 le SE N 40 94 40 19 0095 I E II 5 5', e a a e. ., ._
'f**

---- ,

6. .

y
_

y_ ,
.

del- AM 4r t C. ht. LJ F '*
7 ,

- -

' LI164G.
_'.

.s - i i29
-

j] * I
7 2 a ao su ,** - -w s g - .. , ,

a 4 , .i I 4 .r

r . ! _ ~j '. ] , j U"=W F
"'.U-

gg
* e -4.) .L.. M . 1,

y tes==-
. [ p. _ __ . ,_c . itop

. .9
-

_
-- _- - -- J osa~_e :, u w' .

,, ,
->

634
r , 1 i, ,-

d: ,
.

:n,

[p m. . _ p ,
4

- ;-
"' ., , ; ; ,c . .+ +..m--- --

* -I- : i . . - |
.

.Jri" ,i ! ,_.

\ , , ,

3 ~- 1 O M = i. T k ; j, .q cpf *)1 "ggggg ~ f
, . . ~ . .

8 ' e.-| .4 -. - j

t:=3t-=. .-- s i4.}4; _.r#M.., ; j( ~

r
-} T j :

-

, . | . +, , pu . _ . _ -u..... 3 a.
== . _ . _ .

.

,,,y,. _-..__p._. r. 1 4 _ m ,c.s + \.A T, ,- 7 = ===_-> -~.

. !< 4

w.ve/c:_n , |&=wn u,w, ,'/4 Emir 4fs HOutsE pM. 9ty--. g - :;
.

g yp~ - *
',.. -+_ :. .-_L. . e ; i,

. ,,_._4
- ,> 5.;==.w .-_ 7

.
,

' - , _ _ _ ]
1 m '*n- * '

T-M.J.,_%e. A N
'.

. >

[ - , , i ,x -

i.

3 n- n , - 4. .

__; .
,

. ' .*: 1 .: :,

; i ._.._ ., ; ;.|- -g f--i -] m- Im #iy g- 1 - =w m-,,
, , ,, .n .

u"
w - .. " ~~

se , ,, 9 ._ ~ 1-'1 3 q
3

T
T _1 Y ll a

-# . - l i- 'l ! t 1- .
.

'-i ,,'g3 .

i_ _ _ _ _ t .1 *f f 1
' ' 'I^' 4 I':i -

i- i:i\ /. \ '] - - 'i _Pii __ m 6

Ah- P L4LAhMLnMs~ n d - 'ti 'i ,
4 i-

}j -\ / = V * -, i
. t i ! 11

a
,

y y.g a g g gyu. -4-W --- 29
'+

m g -. gg . =~T,cov uutTR . n-

la
-- i H 4 r I w:NWW/ Met *ar +-NQ4M= r-e 14 u m =a.i , , N.y

---
-

_ m . . ._p_4_,s_, , .,L_..:._]+.!
-oe-

. .

3. .s,42 a__

.q:=} . _av. g.-.- ,. w7. i,.p m t..c .__4.. A, ...r,.
p -. ; - - p_.. _ , . _ - _ m, , 4_r -_ . e

, ,

. e m'1,
. .

- - .. ,m. _ , . _ . .

+ ,= . w m , ,. ,- .,m m ,
, 1 s ,~ -au, .. +, v >m, +r._, 4 .i .

NI's -
.

i -, a sa . .s-.

' 1 'T Pt "-d i ~'- Y 3 t'' ' * f - 4 b i 4 -' * -= *- .', ''.. '

. 'k L - t 1,
1

i i 4 i d' !~ -3 . 4 P i - t . H -- f -= l :-,

, i .W_ )h y (- g{3 ='*Q:u-t ,-Q m , sr
g, **L J i g . s 4 . -| ,

i mr a. 2 r' . % t':ad : d4 .
n .e4 ,ii i a- . m

",,6- 9qg' ,_1 i-, , 4
-e i ii- 9 ,- 4 iC im .. w

t - il / 't, ---tT J. rt!- Di. 4 .=t + ' '
' t ir T' - 5 ===s--iqLI.D. , i i_; _g _i 1 6 ,

: . f EU m . ,

t31j gr,
-

; .

e
._

-F 2%f a 41 j ; C -- ^ --I L 1 - 1. . ~
. n ==-li =* -ta L.f ,.

4=> s I t "i m . -H- - tC ii i. - Ii it
=_

it / f li ' '-'-4 3 ; --~j -+ ; M4 2+--E z. - ,

;_ _. , \y ..

- - :m g g,gg, Iii el - li ! ~i i, : b _d-th=- 't U

p . \, L_-
= _ , _ _

um - - ; _ . , . ,

- - 4..
.- .. _

- .m..
-. .__.,- > - n -. . ..

- _-m, . ,. . o._ __ _.. i.g~t;
, : y :i.

- : , ir- w
n. a. i .

,u wg _ . y,.y .__.

a. ,; i .e w._ ,.=_eav = ,4,
- i _. . , .

i,
,. .

_. ,. - e- .

]- g. {- - .g g
.. . _ . _ _ _

-

,
, i. < i < .t_ ..Gb n m 1 Jap % pet.LegamgQ_5 pfpa[f8'~~~~

-, -

_

j .i ,i - i--iw i,q. .p i-a,,,,,, ,2 '

9m.or c or.,
14. a A *,- v % .N>S -3.

&,' - - _- _ ~ ,; m ~ i_. r ,.a
.. g. . . . _ - .

r m % . ,,. . , u_ w e . c,

:_ . _ . ru m m. y

-r.jq c:
., .n-, g4 -( p-% .

- , ' -

1 . . g u _+- e *,j % _m - - . .
_

s e .c__ , s. : 9 t-- --g=-
- -e.t -}. v-ty --F -4 r-

3. t / ;1
"w-' '-' u, |- 4 - - - - =,

} = ,. ./. -i. > . . ~L, \ =.. . _ , .. ..
. . , . ,a . w. -=_ A _4..'-- m _m = .

n
...|,.

.

y_* i - : _ t- _p ;- M :.m; fn _3, :
- ._ w; . ~.N. _ _j ; _;_t . _i.w;1

. _ . . .

... .. = c - ~ s - g,_'
. . .

|
. ..

:.~ g .
->.1

.;17i. ., - i: ;;
P'~

| ! q;t;_.a _ p r, ;p* fy . -j. ____. .. +[4r. ..i, .1 i - ,' *
,

> -~p. . r. -

.

E Jt -V m .
F b- .R

i
_

n,,
, ,

, , ,

. .
. ,m ., n .

1..
,, . _

i en - i f<
-r .- s a -. A *u a .u t 1 ,,_' p' ' hs:aM 4d at tw i a a.i i j ,,-

- c
- i,,,.-i -

-4.- i 60 . _- .Y , ,

__1.- t 3,, -. /t _ L- _- =m 4
_, c . w o o-

,, . ._ __1_ _ , .-4 , ,u,-+ a . t c. w , 1 x. , , . _ , _ , ,"_,
. /. a ,.m m. . . . , ,

. , ,

~=
. . - .< . . _ ,_ . . _. . . 2 ,

,

, m

4
o, = u , = - - - a e r. m. .

l''"~~
! ,& y . , hi g- - .,,

. . , "._7 ,j"- - ir ._ 4 . _r- g ;

g.n, r a ! u= :n a - ? ==-t e -e n. m t n ri
, , > > .,

" i|||=} ijM. _tbe4gi. A QF) 71
~ l P "_ 3-2 Gd - 7[; - U ~ -f h):-=j L i

m , ,' ,, m i _ _ _ . . _

_-a. . . n. .
. ;j .~g. __.__ _ 4_._-

_ , . . .,y
.

.

,_ _ _ _ . . , i... . , . _ , ,
%,n

.

- .
.

g..-, , . ,. n.1 ., ~

. ...m .
.

< l -; .. . : ;i__m . .

.

; 1_; )l l . _ _ _ _ ; _.v. . i P-. - --w ;

E ;F]MW_

J.g. . , . . p.a q. = .
y ; g ;q.,.4 g _ 4j. , y e 4_j , .

%,- - -_l . i, . i, , , , . jR j. . a.
_

= . .i , , , , . ,
.

i p. , -,

. ...... . . . . . . . . . . . ..! s a e aarssi g i i iIIIII
_ _ . ,

,,

Cunum n,. mnus n e

.
- Tike.CURENT CHARACTERISTIC CURVE.5 T.

--
%f. AN

For FtWP-MWI .WATWK. WMAMk.AXfMW1'I_. Fe IJaha.
_ . . . . .

la

SA515 FOR DATA $tandards. ..... Deted _
!*e.p.1.5sarnas as 25C wuh me immallead .- Veks a.s as

1. Tears made et
- Tees ps nas e ,unenees sheeld be

. . - Dae. . . . . -

2 Come poets d es --

F IM C - 4 00 #<- MC
h =C cnamactan. etic .s.e. .s. a. s. 7

= wi .cuensere
. .

me .ere t a .. se
.

.

.
.



a

FM CALCULATION SHEET
' CALC. NO. REV.NO.

+

.- DATE CHECKEO DATE
'

JRIGIN ATOR

M- NJOS NO.
PROJECT

[ !- _' -

SMEET NO
SUSJECT

1

2

3 -

a<

4s

S. a
d'

8 D

2=

I
% 4 mi'a

,, v a

h '12 ,

=
$n

e o
h g# 4 *u -

14 N *-

( , o2 e e| 34 & :$ 5''

2n. cn

ta

al

Ih<s$ tJ
ul 31,.

J $s isi $si
"

$ fel i''

1!i 'M1- ,

.( E V4 % T=

s _1 - -. ,

Q d O Oa

f |, - a 3.
o m so

=

3an
.,.

kM ' 'L* gm

$ 0 i i
-

g

g >R1 s
=

x -

,

; e a -
2,

E'( g #e ge
"

y I Ed |
* d 3 dg :

$ f h3" '

GFD 270s 806 (ED49)

._ __



. . . .m s f I f a t rail i I I i!!!!!cunn m m w ~tnu. .

=
___ ;T.. ..... , . . . . . . . . . o . -

''4 uT ; , ,, _ c=,
,

A- i.. .

+ . _ ' . .K- .
, .

A w,owecwan '

'

1 b4 W inric - mtw suco =4
._ .. ?, , ~

.

ic !

"L :. .(.
- . .

..y p mm, ,;- >

_ 2 . 7 ''
.

? >ij + , '- y t ' ; |.4
[ ~ __.

' j Q .3 - I' 'i ",,,

,,_ _ g ..e . 1 r= + %ra n e m- w, - , , ^ - e m <,,

:ZceAE e@/sitMJ-- M J 1- I I' l ;- i

I ; a.:'*

q --i,t y_# a,.oa.e ogt. % s w . w p tp:_ y m u,i, - ,

.. i-Nt *, N.. ~.uu. m. ...m T, ,_, j;,,, .z.

.ri -}-[.
_ ___w d. .. ,,

! +jr.%,
_r n ,

t
.

._. w, pe %.>.w~fgv --w--t . a. m,- . :
- .

Im. cao ,

.!
- - - -

,,.; _ E.'_- 1
.

-

-.. . .n m m-sA ,,g
- ,- c n 2

--- -W -cm -

> - . .
t- -

. ., . n1 4-
_ ~. 1

,w~i s , , 4 j4 )i ;3 3 ,
p = y nir ! 3 j .jg,3~T * ,

-\ ,

n. ,x.. - . .

r, ,

f.. m i,, , , - =.#_m , , . ,,

, , _ - . 1, 2.
o. 1 .

., , ,_ ,

_ , .y. _,, - _
I

i .[ 4fd. Nib. ' - Ii .

i
* 1- a 1 1 ( 2 i _ . . ''.

lL _.a-Pl I f a
'51 1li* di d '

* .I'g ,

' ! -
.dj ,L* m! TIN* ! H .i *'.

. t) mY % Vw . < >1 m --+r > > .

3- -1 J := .4 h . s%- }} .'9 j - : . .4 2. 'A ($. i i .;r stn;-| -. i _24. | 4 ij -|'.) - ,-

,e
- = g

2,ij =-H =h -i UM==- - JJ i;

- . - -
- -

%---
-

'

.;,;,-O Y.L ' . - _f
'. '

_ ecr . *- -n u .
1 L li

,

s v w- r:-
---

8<e= .

.it- - i c. - : ' , 1.-j ,> %-4 1
-

,.--soav v y. -

1 r\-9 p..
~ -', 9 t-4 ,

- _a 2
-

.

,, 4..- .}1 1_i ! m .

- 's : 1 1 a,i ~

{ ,
r 6 [ , .p. g

,
-' 1 V vsI '' .

''i'.#TL -s. i 4 a i'--t-- ~* -4 - - . + + - -4- - - + - , r , ! ,1 J 'tt
*''

1 i4i31 .
Lr I -- ] -Il -'- i i l 3 a- F -- i ; i,. i-il _l #i .%, = t - t-g r, ' . .

! .

M M" ' .7i T. ..
1 * V- RI , -,

3 , ,

|{f,'.. i n. ns vwm m - r m : _ .f 5. .

ctdA m. m, ,,.m,_. - m .

u m v m ... ..x . ~, 1 _ . .
_

.., ._,
. 1 L._. m . m -

g , _. . .. .
h1 [h --j--|

- h. 4 , - ,
.

? s [ {
(r - '; ,h ): 5:

' i,3

A.J iij - .,y .q .M - a
,m m .w e . .

c i f i .+ x.n, =

gQ \--! ~ +; mm : ~Wn. J-m i,i g
. --2-.IeiJ g 6 4TVi g f_ m '

E~ -p i C~_.'t -t - . . - t. - ' :J' -i. d "I
.:

2 C.MdrJC ---'L--.m ,

J j -. J. -u tdup'Q i-id\ - 4 - + --h'=l'I- - Aiw

:ma i U 7 -t > 11-H!1s--4

ri idow AEc 1 iTy d i '/q/'r f-Ey 41
u_ n .._ u a.

'

--

s -A /; Tv - \ -

,

*
~

-1' /? p l-- K 4: 4Ip ' Fap8GTEAdmJ qI'L - [.

hMM
_ Lf 1 I ~ -i_ E i", _ __.

- .
i en .

_.a, m, - ii
i1 ;

,,,,,,

1 m, .4 3 . , 4. m,,,, u, r . w. s-
. _ . .. .. s

4 i 2 2 c. ..,a ._ .g , ~,
.

. ,,.

,, ., , : r y c eneru ir m.
.

,
._ - - ,,1, n , _i --

, e n,y m. ,, - - . - i. (
-4 .

E._i I. ,1 % ai i.. ,i1: I _: J ,

i-,.: ,, t - 71
-

i i i .- __ q j i iOg. 7 - .= 1-. ( ! ,

-ic ! , ' , -
+ ,.D _.c .

;

,

4i.
'

,

1;.;t;
.

P"p f f : A-k= = - - -m
. , i i q ,e i

' ,

.; i _q=_= -gg,. , w+ i,____ m..q_.a.,,n.j . , ,mi r_r .- s;.o , -,. g. I- . .
_..,

4 ! ;;e
.=,. ._; i . J J4 ' j g. t r --* L_.

y-; {___n_ 2. _--
_.. _p.

1
--t-s '''#C c ' i - 2,,Q - -' t - . t n r : 4 m.. .r -m_:___m.4,.

q.. ' 7m j,
, 1- 1 .t*1T - ' .l..: - \ ,4 .

-,
_z

. :1
- i ,-*:r ,. . . _ _ ,__ .

. ' --R '

: u 7; _ . _ _ . _

, .
,

_._

7.--.--p.
. ,

. a _. ;. -

._, , ,

1') #.. i

.
-

, .
,

. =
f g j :d I.,Q g _ _ _ _ _ . . , , ,

} j
.;

, ,
, ., , ,,

n. .,. - . ,, , a , . . - _.,, .a , x . , ,
. - 4,- ,1,,

. . . i

] / _L ii [% _| ;---
,,

-

?! i s .

f 3 _ .# _1 3 ,, m # ; . , ,

,
,

y. ._;
,, . ; , 2 _

= m

.' mwar. ; -j w m _

: ; gg - % ,,
.

,

"
.i. m __, , .u - ._ _ y z q ,. _,;_ :,, n .

!. >|
,

.
! 2 m.

! y= n = - q .

f i .; v =-5 _u.
.

'

n. ,_ ar ,.M a m. . . .___._-_:t 7-- 7M - -j
,.

-I i f ,, M --=
A. --E 2 - ...-

i - ! ^. f i ,

~ '

=- - 9 -~
;=--J f j, = _ = , :_q -gr =yi .

G" W l F S M. _ k 6; > /: "i; == E5W . 4 :-EFE- sti 1![TfiT9 A q -[ g ; -

- r_ g - =

''

7 _ 4v ., ~-+,tq,p: m .:&. 4;'jpa
-

_ s c.c w v.u2.,.:;i;n. a
.e

.y ,,=mowm m
, . ,... . . . . . . . . . . . . . ....., , , , ,,,,,, g g g g ggggg-,,

cunun m anau m
t

u-c6 g g g, TIMF.-CURRENT; CHARACTERISTIC CUR \T.$
. . . . . . . . . . . . . . . . .

Fe, ..R48E C M M .N1.h M T M . f***...e. Fase Unk to "''
- - . . - . - - - - -.

BASIS FOR DATA Standards - Dated .
- - - -N o.

1. Tee,e enade ei. Veks n.a as p.t. 5sarnes as 2SC wwh as inmat leed ._
Drs .

2. Curen a,e ple ted to -Test passes se . ehenad be

j~l W C 6 - 20Fif AC M CC 'I
s,

. n. a. . .M.
v. .ee....e
c-.. m ...te .

........e..

|

|



- __ _ _ ___ _ - _ _____ -______ __ _

_ _ . . ... .... ._ . _ . . ... . . _ .
. .

i
c.

$ CALCULATION SHEET
CA LC. NO. R EV. NO.Sh .

OR INATOR DATE CHECKED DATE
h.

*M' 44 IM. M NJOB NO. 1W~W
PROJECT

/ #[ /~PSMD \C & L * SMEET NO_susJECT

1

2

3
* [ && [[~ h - Q0 hl blSM8&A PAM

.4

S

smt mo,
s pgigy

6 Ac.K 11 P
MEfdlod PRofEC.ft097

s Gooy Ac,. Goo v A c. F64ET,
toAb WE.MA%SEPN\CE

PRB% Wit 1%t. LoAb cG . m m,Sis u*
" 8"D" ' 5^iI 69.s kyio pre %uRim. Hft. (78^/J'S 'b no^ $1 a r.a,eoup gA ,

11 is.M.Sov N*TbotD imf.s 750*l6aol 5bittoo A g,

f il ' M70 / LD OA*

13 fpM So Wt,TSOli se41.s 150 160e A c D * 1000 ^ P14)C.
.

y

fylE$$4R($ ${9 Utf Ff $ON 7 .EM04 (,43kW
6eour se,. 78 A / M' J Lb - 500 A 4 /2 /CkJ$4

( far.e sov Nf45bo6 wd.s1Got W A *b+l(,0oA he<3 i

Pg650Rt26L HTV. w.64 th4 EMos 63.S N/cg
scoup a o 7a A/ "A Lb . elo ^ + '2.is

Sgtm Box WL16007 mf. m -nco A 4D 31400 A MMC -17

is PIte%ditf7L wf1L enf. 64We5 WoM*"O (A.3 W
(, p.oitP 2G 7oA/"4 Lb = 3')o A & 2- /M

is fyr,u p ptrypo j gt,,,p.ncoA sb - 14.0o A vvwx. |o

ao

21

22

23

| 2s
, )

26

27

2s
*

29 , . .

so ..

.

m

=

34

36

'' I ,

. . . . . . . . . . . . .



I.

a m.nT w a n m n i i a nin! I I I I IIII ..
.

.r a
-

--f
.

,e ' ' "

. .... , , . . . . . . . ,
,

i i V 1 -i
- - LI.M f2 _DV L M FIM-U P ';' 'm.._

,,
gjg ,.

, , ,
<mf

i - . ,,, e , c , e ,, '
't- -

'J
1~ l 1 .2 t -m

(i i: e I g 4 - . i
'" '

:

1 | j - - .- ]e .4 - .m '
4

: 3 s - ,4 i }t. - { / ( ._m f
' ""

r ,. _ ,
_

".". [ i . 4

ii ! ses
i *

i w -i * i
$s h yf & . _- .

!i

T r i i s i- +- e +i
,t_ 4 + i , i + - 4~~l A '

- i. - ' a
' i

I..I ~ i-_

i i TK ~- m :
.

.

~1rrnNF.a_ . I1 | t h$r ~~ 1 i .

}_i: "i $U@ p g~.
- -9)+ 4 r+[j bMEri=b M _J .bil N + CMP 4 [ } .) 1*.

I I r % c ] --I , +v-
= -

2- {
;1 7 =vi 2. . ; l, 4' I 15_4/31,2,Ela

l i. p. --+=~=Em. +H j [ p.- -m E:-P+J '|
< l, I p

- r-,
<

! I i : ={ : -
.

-

.- ;.; _f ._ . ; * I. . ;
,

4
- - -

.L'; . .e e. .

"
t

.

' " 1 '.1, _ b I a1 .I
i-

. , -

"I 4 . l-'
j- 2-- 1 .I . - , ' I I I- --" 6 '

H M 91 "_ . ' i P %.
- -G - ~

> M_ - . +.. .
||--" { 7k .i. 'l . ,L.1M!

**
i- _L

-. I. ie: ,
, 1

- i . .>i
_ k.

. 9._
--

----4-- - ;.
T

.

$>. . 1A
, -

,1.

I t ' '
.. ... .o_i i

** [ . , . . , -a1& i <
6 i - ,

,
,

j,.t', . -!-*i,. , j : .

i..i . e 9 . - - y 1 ' fg i , ; \ \ t *ij---- M M h g,y g Q Q ty g $ - -j
|

'{
iI . * i

t

-,. j . | _.1 1. | ' u f._ Tf | ;{ Asi. ,i'i~,9 ,

(_ } _
- k--y d p% gg Gyagpg 4 - ,. ._ ,

,

_ f j | j ., ; | ._. i _,J- ** t-nt 1' '
_ ,1 ,i t{g jg- . ; /r t . ,

f I '.
- ';t; i *- -a k f\ _

b{~V('ll -F--I
- J. , . ,

, i i } rMH.2 i 1 , _ ,

1 i P - t --"i .
i e

7
!

I- IIIs+: - y /j 1
~ ~. : j i |! :r_3_e - p

} .- d_.- ,y[;l Q. _

( %_.---j - -
~~ ~ -

_

c| . I ,l d j IT~35.~-1.
j 4 j j::: p

. -j-;. .3; ,

|- -[. _ - Ij -[.6- MLQj
hh ~M NN'kM

~

-M .d d e) ' . ' }
,-

_i

s
- i im - -; i

_p.+.4 i ; ._. i . g.e _4

I' _ .
hU-'? -Nt-

- p (_. . . i ~.i. 'jNIif ! |
9 M

- . , . _ .. 4h IQ ; _ ; 3, [ 1 !d j[. 9 a -4 t4 i

_ _ g__ .
l I- % . Ut 400 $,| f

,

: i ! 1
,

3 ,,s = r 2 .I
^

-m ' !t m- * us 1m a es i i 1
, e iie 8a..= i I ',

I 11 i e
lt

- 4,.

j :' ' ,i i 4 i d _ui * *I q ,Y jJ1:
+'I J{ Ph ' +1.oga hu e W T " * t ,,,

i ,I= ' }, y* ir

V %4 J 1j ,,; Q ! 3,1 d -)
4 -- ai c1 r 1is

-
- - 4- E . g 11;,

.I ;K -

e 9 i& }{ -54 . .# ) y . | I s r .~__ _- ' M |A'f >/ ajll a ..
'1 - 8M* t+++--

ar ,- v;+4 *- - - j,I
,

te9- y2
' -

8 9 s
i 1*

J :s g
__',.7

4 +
+ t n_1 - 1 -- t

m - . .. 1 tA i 1 _

T+ t -1 11 '
1

F ......- il - I td'> 1 _'s46 - i i --

i . X -- i 3 j - f'
|

f ff .
-+

k, ]I Jl'l ' M7 -4 !: I= .

=@. _..p a J b| r %
_

g4 gm g 7-g; q p_E 3 49
_

t1 3gg g 4 j j _.
h

1 i 6 _ i . }-J i
j45_$ 4-Eir-4 4.) j; p . M MP, _-h _4 M ,, .[ 4 ; .jg a

.. e y. 3 4 14.g gg;gh 2j j 7, 9 J ;g t: s 4- :
u j 44 i- -

. $ J_ !] i
a, .

ME%N% N Q_jf
y

1} j/( .4y . ( _.a . p , , .. - 3

=m- n - q-a - .

..!
.

r---

g+q a;_ _ --._. . . f_-s. ,.__

m=y==:t m_q 'e{ [$0V shC.
_.

.g -ae ,

' ',i =i=-q .

6_ _ _ 1. r ., .t
.FINGIIL ANh LI f W I ',

+ -1
-=j } '| h__ __ . .. a__ q,b

,'-
+ . . .. . 1 . .i

-. ;-+ ", ! -L- -.

; ||''' r_ ' - - -) ;-j} ,. -- ,. - - M v -4 _ . g. ,7 -i' Q ''l 3 MagET ] [ I; .
.
. 4 ,q - ) -- .-

i., . -
( ; FAJWL aIIAdAKIE g. s

i .gm , a >
* ' s e #i r- T ,

'.. i i 'i i ' *f - I 4 if.- I-i ! :
,..a. \ 3 .

- ,
,

6
t

~ C ;-- ! 1 C,,dR(egg cd[ K a4 ; 3,
6 *

i t : 11=
;:-p t I. ..-;qe

yb t i j a -t ; p g_ho -Q !ij 33 4 , _r .
. < r

j q. ;i <e i

- * i i' ,

-- s+3 .-_ i |1g -+ | j ; - :_r q . -i.

a t . ! i m- 4- , _m,y-=~

<m I. .,J
a mV', ,t

-, . ,
i 4, p: j-

. _ -t- Aw

1,r . m, ,_ , , _, ,,1:3 -

_Li .

'I si1- 2
o . =_ m; , ,PT -

n .
,, ooI i i ~ , '

.. .i,; m .~.c (' .j; ;g ! j,[g. : r-f'~ '' ' ' V '-' ', .
_

e r - , , g' .

4 ; .. , 1

- "A - n i h ! t=ei fi~ 3- - :/ r ii in Net #am M +1+ HiH,,1 [ jj g ;v_ . 'rin -L'

.[. } jj g r u
, .

_ _.) [__ -, :

-

q.yq . ,u q, _.: 1 . .
.-

.. > y ,,t.. ,:c=_

.

|; - = . 2w_
.

ji P M*iC;j p-l *! ' | ' -.- 4- . . . . . | J ! '..;q. m. -:- = . _ .m "_ WI, , .=:_; a _n-- ,,
. .

,--
4- *- , _ -

, ,. 2 j ~ "'!'] !- , _,.I, r.- '-
1

-
p. _4 . L' . _ _ . + -, _ - - - " .

,

_ I ' ;]] CQ L- ,

' _ >g

g,_I j j 4, . .
. t-q _.

+ .,. , , , - - -u, ,,_ -w . m n-% 1,, - . ,,.ij .gg ,i , _,
y. ,

,3%
- .j _g % e 1 , u ,,y. a___.~.,_- ., m,.. .. =

{ . - f. : .q . j .. }.; } d j { gg .v ; , * j )a,1iy }3
+ = m m . ,n , m_, _ s; - . , -

,= = . n'' y 4w
. .. m +[ |m e

. ,- # .

-f2
- j j .- ; i M;_.r, .. g - , ,

.
, , ,,

,, ,, ,I& --46 i i . ..j 1 + i s i ,

inc.
- . m . r -

_

% + mm ,,,.,,,u,,,- -

. m a im _- em -r-

; --, _ ~ '
.

' -- m -2 o_ ,e m , -

. m ... ,

-j' r--1 3 1 -- I ;i
-

C,,
g . ~ e wi :_u

4 .1 /4 ( -i==__ E #_ ~ }: --

} j i'- ~ ,

- -MMTER % 4, e=F. 5- 4 W VEM_i r_i-1 .h : j a i L A n
= r mm =-# i,

,, M beg _ u .,;c m. ? Iw~

4__phg* -! - ,.g:_3 bi m --tl h w ls .-
.

.

N:

E _ wy&,W . ;_.2,_ g.g_jp:-gy n. ..__g. t ,,

,
--- __n . . . r- . g- p -

_r-tn ,4 :
..

- - --___ s :

w=,M, _ ;.__
,

_ -

_

p
,, , . . . . . . . . . . . .o, , , , ,,,,,g g y y gggggg== = .

.

._

. . . . . c;=amt m Awud.s no
S

. .._... ...... . .? $)*' .mtE. CURRENT CHARACTWmc CURVE

r .kooNJC.1'BanumM nseTWA..D'Efe' Af*fMr m >-
- . . .

.

- - .
-

Daaed _ No. .
( SA315 FOR DATA Sandseds - >1.,seneums as 25C mah me immel 8 d -- - - - . - - .

Veins n.s es Date.-'

I l. Te=re made es ' ~ shamid beTesa pe. mis se -'

2. Canesen / - "es_ DisT. PAamJ11 W RE 7 - 40vg
. o. n..K E ,.,,e .anam

,,.m.

e.



e

g

- g
cc

EEkk b k
8 N ,co x ,

4 '. . s
NW

* =
th_

0
5 e u.. i . ~*.

- a
.

G h ,,

m w d9 4% u.

o -s % %g
b Ge

$ eE ,euw
S-{E>
b.tt

u

O(i%g
v
u o o

'C RO O 5'

gh w w oc
.,

f ., -
. ,_

O .s.44 O O ,, y

6 to Tt. e S 4 7
\ S M '' &

, ' , ,g%4
6.- 24E b e,U~
o vww ~

'*
t _J 55

>. t c0: *,

3 % <t c,y I

> E $I
-

ei

8 a if= ,,r w
0,

D 6eg

.

W L
g

5 3 *
.

.a ~m G
.

Q 'C.. '
N EQa

2 k p

A' k b
u. o

.
cw

** k I
.

w. w
I |

133rsns
-- j p/ oN 1uss

103rowdoN gor

WO1VNIDlWO
31VO 03M33s3 31VO

,

)
|

'ON *A3W 'ON'31v3

: 133HS N011V1031V3. Yd' '

|

. .
.

_ _ _ _ _ . . _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ . _



. .

cunaLNT IN AMPULU
. e nn..! I I I I I fIII I I I I(Ild

. . . . , , . ..,... n .
,, ,.

.

, , _ ,.
. au. -

- ,o , - _, - , , < , ,

.u- -

. ,,. t n . , .

, , , , . m ., . 2
. :. _e- _.

-- .. . ,.. r .
m ,. '.', ,

i p _ wp _m, eas e wr 1' -

o e 'r -- ., ,

- , , ,
-

,
.-

-

,

fl _6
- "

, ._
1 i

.

| ,i,.y,. _*-
.

-

_ = . _ _. } - _.{.( i6, 6
__, , . -

, .ur o .i, _ , . .

.[ 3-
~ w :.} z

'i
,

,

9 ,
r i

-

q g, *,

m, '
;, ,

,p;3 _
_

zt 9.
_ _ _ . - __% _qy .t ; ;;i _i

, ,
.j

. _ _ _ _ .

f-~'--- j g .. _ + 3.-
-,

,t. g g___ ._2,_. pj g ;s 3 ,.. *-
a 4 4 i

L= r_,gI=.-= . .k :: L +" ,,,,,,; w* = a..i. . u w a. t - - . .

*
. a ..

_ = r !'i .

nt rq;~ q._ _ . _
,

.j ;.j p-t. j
-

.- .g,#t.
.

i , : i _ M ;2b w.
1.

.i. .
;

i( a_r_. : . 2i i : - i : t' ...

, , ., x .
,

,.. .;w-- ..- 2 ,. m .; .i imei , , _.. - -- - .

i i !m v v i- , __.-, .

;- t?!
'

i i ; _ ._ le / ) .: .hi16 A --
,_ _ . _ _ _ _ _ . _ _ ,. ,

. - . , .ji

3 |g --m _ i, ." - - . i _;., s. . - - . -3r ( - ,
__ $ ,-

u. - n : _
. , r t

.

.. 1 . _ . .rm ,,

,, t _ .

_ . .i a .
_ "'

,

_ , _ ', | - --- _ ."F-- --- - '%g&M Y/ 1: _ W- a ;
: nw: espe + =ra , . r + vs = + t . m - . = -e # 6 m

i i-M - +2 \= = l- C d W - -- '..

' W ht.h =4 . , .i

, i p . g j.m - TQn - =EE\ d . . -L. g _stmgime, =
.; ,

,

--
,

m -t ;,c,v eeo
, ,

- - g _ .-: . 4 p__ _. -y . _ <

c:d. J J ms ou..i 1 : _1 _.4 ;4-
'

* ' i' s
_ _ ;-.x ,-swv v - .-, .nu -- ,

- - - - -
, . , , a ; . , , ,a r n . .

k \ 'I \ . _ . .t I ** I R3 l ~l3' ~ ~

(5)j$ [--
-8'

- 1 i/. R : - \ \ T 1~" ~'

{
'-

- i e,;> a. 4- iv i n -- N\/ ii
' : I

'

- :
r"

-- -

i . _ _ . _ .

e : W ;? W~-% _ __.... A'
, , ,

g - - -- -
-

' ' ~ ~ ~ " , , i : o # # 4 1 .n . ,is is 2
i\ ,_,,.f_ d3, ,

. - - - _ _ '/' i .. _- !w ,
i ! | f f I- N-N "i- d d- /iI EF: -M }IN J af ' -unT$4Db) 'h{*

,

_ _ . _ _, i
! 3P Fa ',7~ s 2i ; j j' . W- : - r i- b =? *.

'
_ -- .P -w

! | | \ ihr#., ALL#wA d k!F3
E i ! h fl _5-- - - | j -- [ __ N ENI.' -' ' "''

f
, i i MM T >CJ4L M f T Cet#af- - - - -(,atnr st u , ! . ii

. M.T...i.-f . l' .3.1 i | ! _-I { . . !. . f.. . ! . A'-' -
-

g. _ - , . _ -
. . - . ._ .

.-A- ._ f . - . ..' .

-t -4 4 6 ! I i ts--+- -- j,. r _; ',, ,.
v., . . . > . :s ,

; 4
.

- i c .s .. ,
m, __ u._ _ i ,_ _i . ,

. - . .uut <%,_
6 ')

'~ - - m Lu \ , , _ , , ,
'

., . 7 \?e. -
-

' ' *i : - . i ! . . _ . . .
-

,,p, ;,_,_ } i ( ,| 4 i .=-t==
, f g,, gm N - . ' *,f. -

16 'i i
4. ; ! t ,gs--.

- - - " ~'
i . _ , 1 -

_
i

.
r ..k- ,

, , , , ~-
I i '

,, _
. 6 i , =- ~t. .] t- J -EF :m- j_ t i ! .; 15* ,

*

' ' ' MM
_

. . . . . _ _ _ II '
- I L

! 1I !/- -: I . \ ' T R t.E w $4.00 . _ _ . . ..

i|', |l /;I 1 A' 9 * # d ** ** . . _ _

._
faicem S t _0er_8,_'. -Ii,'' =.

.

..; ii , . t
m. , .- '

. \
. m,i 4 , , :-- ,ens t. i .

| .__. ,_
,

'
~ | ! ,: . _.

~

. '|- .: ' __.. l' _..1 _

,
-- ._

' '

f / ___ _ _ . . .

. .,

t' ''

I s i /
8 . 2 r T .# I

. . _ - -,
.

M.L .

'

2[( [ ~ ~ ~^ * ~ 147'3NB1 E#tl ", " . " ' . - i-, i -f + 4. 1 -t-=_- - "h a"' - . J. .\
\'1 i iii ' ! - i '-O-- t-' .k 1. -

- p WO -

2- . i:-" t i ' ,
" , [_ _ (-I ! e,

,
-

,/ . ._ ) -d6 4 ' at _c --{ . : 4 --- -t

tt - -- - - _ . _.
, _ .

,

, . . . . .,

''~~-'"~~j~~~.~

' ~ ~ _ ~ ' * ' ; . q . _,__g - _ , _ . .--4- -i j }q w_.4 2 .g i j i
#,

l .u ---a- -4 . . _ r . . -M . i .. . .-

3
i

M ___ . , escompam- t =1= =i- w 2 m m . - e , , : i . ,, i
3*" '. ~

/ -1- 9 i i
teC11ETL - - + = , - et, .

, .
_i , . _ . -

,
'i } k. |. ._ ,_ w_ _ _T .-T"_.

* _. -
-___ . - . . _ ~_--.-...{ ..t,

- , _ _.

. . . .
. .

5 ? I; I
_ N i . .

.
,

- - - - - - - - -
. _., .. . . ._. - - -+-; ;. , , , ,ti i' , - - -

. i . 1 -.
-e--&-gj

-/ --! / ' - ' > ' .t4t

,_ . _ _ , _ _ _ , _ , . . i i, ,

j _

--
- 7 4, .; _

-'/ / I i ,,| ; 4 I '
-t -

,
,

., ..... , , . . . . . . . . . . ....g , , , ,33,,, g g g gggggy
CURRENT IN AMPERIS E 10 ,

'
'I WMdn (,t,.Md

..

4. 4[.p A(A6
, ..b h@N189# . ...h..b N...b.. . . TIME. CURRENT CHARACTERISTIC CL'RVES. . . . Fe.e Lank in ..'*

. . . . . . Deted' t' Aff 5 FOr D c a 2:an.
fTem -W. . . . . . . . Volte u at. A Startes an ESC wuh no ansnellead. W.

I *

Co 1, : <y . ...... .._T e p. mis me wanetmas sheeld be .. ._. .. D.:. . 2

| 'I ; i
,

|

Fi G n.E SY - 4 8e v, If Q k u ,6.ne, S., rp I.'es:- .
c-



-

4 .

|
'

<.

CALCULATION SHEETpH CA LC. NO. REV.NO.'

OR INATOR DATE CHECKED DATE

7E B NO.' '
PROJECT

SHEET NO [ /gr- 7ASUSJECT
,

'
.,

3
* "T* h % \ G 1 - 1200L A~J 12ovAc Sole sid.s

4

s PRtIV) ART *$'."uhg
;

. now<a naa
pgafj p'o s v .t c,' SFR.y G FUSE

e DtiTR PML gigg (g-

PEER 9:02. Eal;q Pat 'rc. osA) btSTE.Pu,2A8

VLv (445 A') o A 3 Ames '[^ '"5 N .
70+ I '2.

y ,to
~

PR22 Pun.7.elie( F6i(Tc-AsA) 04T2.Pu.:b"
si

yta(444ty n 8 ^"f' '8 A #",'" + l'1 lo
32 ,,

1 c4down Linc.Tsd, PBS (Tc ow) D &r .9v. 2A
2 412- 35is

VLV- (454) 3 Aup3 t{Ai4; ,

lA4tienon Line Tsc{, F 86(Tc-06A) DiaTE PNdA /t is * I2 36
VLV (460 3Amys 's,'," '""

i.

Rue Cool tn Tank *ss(Tc oss) > &.Put un IN 35
Pump Disch vt.V 3 @ '8 ^ h'*to et
bc,(celtroTMk. Fsc,(Tc 05A) Desir N 4A.18

M 35
20 t/tnf Ifel VtV 3 A * p s l' @ ,ic
2i R M W % Rc.f F S3 (Tc.op) pd pol a4 Y 35

6fA&Pt@ Fsi\ $ #wfs [S} '[,f| 22

9828 241.TrM 6 P64(Tc Xb) bitt.PWL ab23 " *1 Sf
Rm+11.wl . VLV 3 Amp [

'

24

P8tg Ed TnMo Dm F5s(Tc-2s5) Dih. Pnl 2D2s

l 4aWP5 DM %K 3 Amps $'jff N 12 3fi

2e

f tu,v, & y Fs',ctc4,o um. N on27

25 wv(aise 36t5 'QtN" *11 3I
|

2' Rc5 PRH Aud ?BS(fc 870 buit. Pat 2b |co vtv(ad 3% tcq" #4 x>

=a .!

ves;s ts%n 1,et Fmenn .wr.re. :n''

15 A CM 194- IIl 3.7
;

32 VtV (fisu 3Aweg cu + tr-

F.MW o P.t,f FB2(fc-r73) Ostr.N. a3'

8" *I I
M $ NL(t1MA) 3 Angs Qigx

cncit-reoww[a
= w.v3 % nce

'3 AT) 'S$ Nb%d7plvil(7tlaF5)35
. . .

-*__-_ _ __ --



.

-

.

Cp
L CALCULATION SHEET.-

CA LC. NO. REv.NO.

Y DATE CHECKED DATE

f MiGINATOR

1.h FMM Nwde PlaWIr- M 4 2. 758|'7 - to;o. uo.'

rROnct

9 b N kf- SHEET NO. 7 --

sued CT

1

A' TA 6LL~ 7'

3
- _

O

* *T *
s p g.s inAR.-1'

pestec(sou oca

12sybc P84f
S1;RN\C.E MM c.a stE t.cah REMAR%7'

DISTR. ?a g,geg ( g)
e

Accuts. fig SuffLY F62 (7(.08A) Dtst PNL 2An ica cKrexR. 12 353 AMpb+ VEN T ISOL, C KT Wl3to

AccuM. Nz SUPPLY FBG(TC 09A) OtsT. PHL. ZA,,
''# ' 'S CNGNT IGOL. 3 AMPS cgTa 13,,

ACCuto. LIME fB'l(TC-08A) DrST PNL. 2A
,1

TFtr tSol. 3 pynp3 ISA 5"?$ II' E
cT,,

( ACCutA. LINE FB6(TC-06A) OST PHL 2A
" '' 3TEST ISOL. 3 AMPS ''c^ rib 5R,,

11 A CCU/4 f It i FE3 (TC-08A) Otsr. FNL 2A
/2 35

itNC trol. 3 gigp3 tCgcgr Qki,,

w A cc ute FILL. IB7(TC-OgA) Ct:7 FNL A
ITA C KR i ** 3r

LlHE ISC L. 3 Apfg ._

,o

3' ACCU M. t NJ EC . FB5(TC-09A) 'Dist. PNL 2A
11 TCST* UNE (Soc. 3 /WPS f EST I2 3 E'

ps ATUtd.INJLC fB9(TCD@A)(DIST. PML2ACA CKY $4 |2 35 |

TEST UNE ISQL, 3 AMPS cKTJt13u

AccotA N, SUFttY FB2(TC-298) Orsr PHL 10?s
I C C

+ VENT ISOL. 3At4f$ fTu
ACCUIA. La N E FB4(TC-296) tt:7. fgi zc

21
TEST ISOL . 3 py4pg cf

KR j2 3[it

a

29 ACCUM. F(LL. F53 (TC-298) OLST. All ZD fZ 33
so LINE ISOL. 3 ArtPS ' c^ $r Y R

Mr014. INJECT. FB5(TC-296) Dis r P Nt. 2 D-

8 12. 35
> TEST LINE ISoc. 3 AMP 5 '#^'fgf( (y

n RCP GEAL LEAK F88(r(-0C A) Onr, pyg, 2p
I2 35 |

C'Ff iSoc. 3 NAPS tigr,BIRso

as W *."PE C SV'S FBI (TC-298) O'Sr PNL 2D
ISA CKT M i2 ??

crMT PORGE 3 AMPS CKT V 8m iso c. c..., --, . m a m

_ _ .



.

.. . .... . .
..

UO
CALCULATION SHEET

-
t

CALC. NO. REV.NO.
-

O DATk CHECKED DATE

RIGINATOR *N
* b EM Mb 1 JOS NO.

,

PROJECT 3 CI ~7
SHEET NOMSUSJECT

'
.. .

TA RLE 7' x
_

_

3

4

P R.)(V W Rf1' sect-PPs

M.sdec60u w 904e

Nb LoAb R.EMAdLW"
'

S E RN/\C.E MM
DtSTR.. N!'' 6 Weir (W)a T"U E ME M'''

t VST. PNL 2Ae L E TOO'a)N Ot iFtCL F89(TC OCA) ISA CKr BAR I2 35 s y- A [ff.|Nf,(| ?
i Scl. VLV 3 pyp3 TH.G va t vi 901M

NBAFP Otsr PM. 2C S V'S MuST Offt
,,

2 ' O CA ~ ^ 3OF CKT aks 12 35 S V- A TO O F C .*. THE
3 AMPS cr349 yptyg, Sq A

''

WG ASC DIST PNL 2A nn prowtonir

~Z.506DPSA ISA CKTB61.
/z 3F SV-E cpurge suo13

e0 WEN FCEDs.
3AM rKT # 23'''

.( , RCP S E A L t EA K F82(TC oCA) DtST. PNL 2A

OfF (Sol.. 3 AtAp~c 15A C G Okt. I2 35
CYT w I 7'*

sr RCP SEAL LEAK FBt(TC-27B) DIST. PNL. 20
ISA CKY 8KS /2. 35~

OFF (SO L. [ 3 pptp3 cxr4tr,,

'e RCS ALTEtCHATE Tol(TC-06A) WT. PNL. 2 A
6A CU BM /2. 35citMGING t l'.'E 3 p p,IS CKT F1/S*

11 RCS NORMA L. F8t(TC-278) DIST PNL 2D
IS/ Cr7 G ut 12 3T

CHA RGitVG LINE 2 pp.qg Cera m11 -

RCPC. VESSE L f87(TC-258) DIST PHt. 2D
GA C 8W I2 35as

LCAlt Off ISX. 3 g4pS eyr 7,e

PRER REL. TNK FB2(TC-258) Citr PMt. 20

TO RM W SOPFt.'l 3 pt.qs IS^ CVT Bd. I2 352s

CfT R 7*
RCP SEALS w79. F36(TC-276) DIST PNI. ZD

ISA CKY BW /2 3,[11

BYPAGS ISOL 3 At/Fe CKr # /s-2,

2e EXCESS t LTDWN f65(rc-2.78) DIST. PNL 20 .[:TO Ver of fCDT 3AtG5 ISf K. Vf |:
m I

Tuv E A8E !w!O
lit 00WN OR:nCE f8C(TC-06A) DIST PHL 2 At 12 35 S V- A , , " 5jES

I S O C. . 3 AMP 3 '5^g?Ej( ,,,

N GA t*P DIST INL LC Seru n 1 Mu'''
1605A=^ 3% CKT EkB |2 ?! SV- A oft,y rs orgs13

\
'* 3 PMPS C K Y tt Q rg y,nvt.5+A

Hns AE1*ntbPWT
N6AGC CES T P N L 2A

2&os 'D-A ITA CKT Bxt /2 35~ S V- 8 QWTUL AWVa
FM e4 Mrei

" 3 M M P,5 CKT' # 23 . . _ . . . _ . . .



_

^-
-

;_, _
. _ _ _ _ .. _

O|

O.
CALCULATION SHEET;

CALC. seO. REV.NO.'

-

*

O U-- DATE CHECKED DATE

) ORIGINATOR N
'b E S ". N 4Af kb 41 JOS NO.

PROJECT ~

SUSJECT n SP4EET NO. M #[
,

__ i ." _.8

b T ACLE 7I
*
3 t*

_

4
4

NT N''
s ppenAR.T!

Ptsdec604 oc; o

lE V b C.- NT
5 . MRW| 7 MNYN YM " - g, g

,
THERE AFE TWO

e LETDOWN ORIflCE F%(TC-CCA) DIST. PNL 2A
IA f 2. 35 SV-A yQg|f

t ,S O L. 3 pyp3 ,6Kfg THl3 VAL YE. <,o

NBAFP PtST PHl. LC BOTH S V'S MUST
~~ 180CW 30A OT 8xR ~ 12 ~ 35 SV-A oPEN To CPcN| ss

'' 3 AMPS ckra 9 7r,g vptve,sy.g
i

NGAsC. OLST PML 2A HAS RERRVM NT \

':
- - - - 1s'oco-A esA exr era iz 3s sv-8 coNrnot. ANOss

power FEEDC.
3 A M PS CKr k 23

0 s ACCUM. TECT FB((TCMA) OtST PNt. 2A

: CTNE' 'tSOL VLV: ^3 'Agp3 GA OCT M /2 35
se egy g f3

,

n P.CP C0 M P. FB vCTC-388) MGY PHL SD
^ CkT * I 2- 3T

'c00 L - 3 AMPS ''CKT E 11,,a

to EtCESS LCTDvVN FBl(TC 09n) DIST. PNI. 2A
| * 12 35 ;

H)c Co0L OtSC. 3 AMPS CGkR
;

m
FAN CIST tWL 2E21 SG2A

BLO WDd wN WL2ME-8) **^ cKraEn g2 3g
3 AMP 3 CKYMSn

n .T Q 2 8 FAM Desi put i.E
#2 3#

Cx sYR
#" ^

m sLowoowA/ 3MS.

FAL- MT PNL 26
]

m SG2c -- (14LERQk& 30 A CeCT BKQ '* 5
St.0 W C0WN 3 AMP $ Cxras

,

^ m
FAC OST PNL 16n SG 2A

RbWMwN 2%*) 30GQBRt
i2 3C

gm
FA6 pisr PNL ZE

i-i.5528
3 fp*g#m 9OAfKT MiL 3$

~= * dhTOWwWN ~m (

SQ2 C Fhe OST PNL LE
##* IE- 35l= m 85)W[X)wN 3 d.v CKT63V

m CYCS LETDWN * FAD 96T. PNL tt:
; ttNE ' ' @B M & SOA NT M | 2., 3g

= s .::.= cxr er
:

u CK.S LETuowH FD leT PML 28
t.INE U 2 M A- @A CKY BKR | 2, 35

3 AMPS cgr)E_rm

__ _ ________ - _ _ - - _ __ _. . . --



. . _ - . - _-. _. - _ _ . _

~ -~--

m-_ ,
_ .. .

OO
-CALCULATION SHEET

cAtc.wo. nev. wo.
.-

O DATE CMGCKED DArE
WtIGINATOR,1.w mw be-e pt.a ww + 2. m7- =' ..

sun.cr 9db Mk mee rT m o _ f

' . . . _ . . . .
,

Tk OLE 7' =~~ ~~

;

*
_ . . . . - 8't6T NGpg.sp m a.y

ndereu Ma

=

7 ' 12&V bc. PnWrf
e Distit.. T9L [ef

SG2A FC MT. PHL 28e
BLOWDOWH -(NBl122A-A) 30A CKYsyn |z 3g

* 3 ArtPs cKTw5
SG28 F8 OtST. PNLzg

(N0&INi*b SOA CKI h*R ~~t2. ' ~ ~ 35s, ' - - - - -

8 LO WLETWN^ 3 AMPS cKrsS,,

SG2C FA D S7 *'s. Z e'

(#8(222AA) 30A CCracR 11 35u
gewgy 3 A;~CS CKrN S,*

( .* SG2A
IN8L2702A-A)OttT. ML k

FK
30A crTa I 2. E

T5 LOWDOWN-- 3 AMPS CKT W rw

SG28 F3 OtST. FWL zen M W A) m M &KR p2; 35
8t.DWOOWN 3 AMPS CK7 9 5,,

Sqzc FM oest. PNL 28

8~L b W D O W N -- (NBL'002kk So A cxT &A 12 35n

* 1 AMPS Ctr# T
FAK ast.Put21SG2A2'

[NSLEMB*B)kM CKI BKR (2 35
a Bt.oWMWH 3AMos cKrp r

FA,7 MSr. PWL 1La SG2B
~

(NSL2ML8'R)ach CKYGKR I2 35'8LOWOOWN ., sus cere r
G$2C FAM DLSr PML 22a

WH 12 3[
80iW%WN NMW "" r W fCt2 A"'S*
PtWss trM. FAs posC PNL.ZEn ;"|*E 4MPLER'" (MOL2M-8) SOA CKY M i2 jf

* '* 3 4tPS CKY at S
m Pp||Gss. UQ. PAR DIST pHL EE

(et2R..ef;8) SOM Ckt BMt ~12 35 :wnce snMKECm 3 exr*5.,a

AccuMut.ATOR :f/32cc - msr. ML.ac
20 Art /2 3f

{ , - 3 A $f Pt. f R - - gf
a SG2A F/StMA OST. PNL 3C

' BLOWWM { f CRYg 'f2 38
m

a s42A r/wMg wsr. part ac .

OSOlnN9Fl~CARSIGR~ [Nf55Y 300C"IE*#
II

m
. . - . . . _

3 ANPS CKr W C e:.n.,w n n e m

_ . , _ _ . - . - - . - . _ _ - _ . _ - _ _ __,..__. -- - -_ _



-

... .. - . - - --

..

OO
T CALCULATION SHEET

CALC.NO. RE V. NO.
+

DATE CHECKED DATE
OmaGINATOR bO

*D.

b*b EM N 48f bd U1 JOS NO.
PROJECT 7SHEET NO
SUSJECT

1
_

*
~ T A AL E 7

=
_

.-

4
|O't6T M r.

s pppu,gy
MWec60u o*

12EV bC P846 MRW7

Dt M' R. Y N L.s

* S G '2 B F/3I90A [($r fNI. z(
2M CR 6% (2 35

MFSS2 0AA3 Atc )8tDWON SANTLER f ct<T E C,*

si SG28 WiBo orsi; puc ac

Mr SAMPtLR- yr .A) 20A
BtR I2 35

,,

is SG2C F/3/9/A Asr FNC 2c
t 3A Ctr SVR I2 35

BtDWDtl SAb ftER (HF5S2C07A A)m rc :e n..

(: SG 2C F/3t8f5 VST PNL 2c

GibWOM SAMPLER (urse2.c?Af '2M Ckr ers i2 55-a

se g sury (g7 g g

n ACCuM. TAUK 2A F/31G2 DIST. (N:. 2C
2M. CFT En |g ,g'

SArnfLER (MFSS287A A'3AWs CKTnt,,

se AccuM TAMK 28 f/5tC3 otsr PNL x
S/MPLER (NF$$2607Af 20P CKf8 ~ /2 3[

'* 3AMif CKYW6
21 ActvM T/!:K 3C F/st s y pr$r. eta. tC

SAMPL ER (NTS$2CO7bA}2M CKT Gi C |2 35
3 AtAFS crT WGa

n REAC. CDOCANT F/3IOI M T PHt.2 F

HOT L T G (NFS 4) 2CA CXT SkR 12 35
u 3 egr # to

= ptAc. ccetwr F/acz orsr eut 2r
HOT L EG (MFSS2602tB) 2M Ctr BM i2 3 ~5'

=

* 3 AMP 5 CKTat D
n CTMr SUMP' FA CIST FNI. 2D

~~DtS C K. [H462SO4C 15*A ckT En 12 35~
.

, 3 At/PS c97 y ig

a C7Mr c00CER FA MST PNL 2G

DRAW G (HQS2509d) DA CkT SKR |2 35
3 AtAPS ' Ckr w 12so ,

s CTMT COCCER FO Dtn Mt 2G .

( ,' CRAtNs rasg25cyo; rA cxtsyt 12 3r ,

1 mrs c c a t2
n - ' M T (CC :.ER 'TC OsTPm.2G

ORA rNG (d6825@p)' 30A C3tT BVR |2 3r
, 3 AMPS Crt M rg

as CTMT CDot.ER FB Oltr. En!!. 2fr
DP! INS (MG62%YGd 3m ccr egg i2 ? S~

se 3 AMrs ctT w 12 ... .__. ..__ .. ..
_



_ __ _ _ _ _ __ _

. . . . . .- .. _ .. .. . _ ..

OO
CALCULATION SHEETt

CALC.NO. REV.NO.-

,

bM DATE CHECKED DATE

, WilGINATOR 7~ N
'b E MA Mb 1 JDS NO.

PROJECT 7ISHEET NO,,
SUSJECT |

t .

7 -

'
- T A6LE ?

._

4
M6T NGppp%R.9s

pggfec(@b oc
e

12sv bc, PnEr MRW7

DtWR. YNI.s

F 06T. PNL 2C

Gyrg/3103gy-p)
e PR2R LtQuiD

2.0^ M 12 3[
SAMPLER,a

PRtR t.tQUtD F/3tcy QST PNL 2C

~3?A~MFt ER ~ (MF!5L'7AA 20^ ekt en
i2 55ts

,, 3 /1?!' [KY9 Ca

P CA C. tic T L f 6 Ff3765 9tsr INL 2C

S/iMf|E C (NisS2607k$*20A Ctr BVC I ?5ss

3 mrs crrgg

C -.. KCAC Cf VITV .' M AC DLST PM

Cooti!16 (NGBZCO,yg) go,2{7 ggg i2 35 120 V f ( i V,

c
3P.. CVrg 2,,

sr REAC, Cp viry FF Ac usr rin.
C00LtMG (6/6Zy#) 2? a 12. 35 (20V AC SV

,,

19

20

21

22

23

3e

25

35

27
f--

3
_

3 .

.. .. ._.

.

e'
.

3
.

36

as
. . . . . . . . . . - . . .

O



.

;. .

1
.

cum minA m ns
.....n I a e a rirr! I I I II!!!! .. . .. . , , . , . . . . . . . . =

.
.

- ~ ~ " * * * -.. .- - ,,... _-- i. /1 i ? I
_ f-'y , .

.

8 a ,i iai< 4-- > -N r .t i ii 1. - -; < ,,i i , ,

';'
. | } .t4 ---_q- i . |] ;1; i-- 4 L: e . f .

i -

_=._ _ , i.).4 t .: ; ir
_ . W _- = r-44 __ _--4 a.g y

.

;.,
_

i-

" ; j , t r.
- . . - '

, ~4 .jg
"

%. 3

f-- -
, #

1-J _ - 15- #M - a
- 'I h.4 11 ! .. _

8. , ''

; }i
.- -i a.z. y, ,d .j i

-] -
_ : =. -- .-r -{4 ! | 18 - . i

y y [- _
- w - r

. ~
,

;35 E -- 2 -
* ' t " - i ~1 .- ( ?.

' b f . :
.

(
,

g-- gg - .j- 1(- - (L ;-Qir . %:4Qp - -- = r- ,
_

~ ~ ~ ~

j 2 **

f- ]- ;t .'
""" . ; ,4 . m 4 ;* .

k:.
-7

. . . .:=. \ '14 3 g __ .- Wr-m u r %tt
-

'
e,. 2 i t - +- , _

+ ~4 i J
_

m a g y]gY, .j j {'' -~-.f{ ! 1- 1 .

n_

' , ! ! ! -- t_ .,)p . | | i,
i -

g_ t = ,. .p_ . p] p d a!- e
5m ._! , , 1 --

6. I , ,a . e.
- i I 1 ~ ~ '.I3** * - 1 i rm1A

*1 i8
[ I ] .! nm1

E 'T ' t * - I 4 4
** '

1'| 6 4i
-

.,..: . 4 4,, ,
i

; - ,
_ . _4-., - [ A 1 ,i_.7 *

s

=-- | , - 7 '] ]: . - - pr _.ir; - .' 4
'

i e e i"
: ; | - --: ,

'i

* '~
'

G20, Q[-~
'

i ,,
_y _- - _ . .

ia .

_, ,
g f _. }: 5 J, ' _ _ _ . ~i7-:icjs( {i, t'- .nd

:Tm 12. .h- iI ) e '
kl -~N: '"-~~'N'~i~ ? ~4 Ii~'l I. 3/g._ g . ' . -"?

4 g y __. g' ;_4 gp _. j ;jj,. } i i i
a

e

f- i
,. : _ _g,

i . ."
.c- - ! ._md;r;3.f---r-*I-y .3 . , ,

d_ I1;___~ .___
1 q ,t.-o!\ -- ___a j- ; j _- . 1 -

i . .
'. -

_

g . i

*M-EE.rj y: f= H d * i ; i
1

' 1!l .?
*

;
$

,

; -~ L.+ .-, - 6 $, ; j b_ t, - .
. ,

7,
,

< 1

, i 1 i,i i . <-r. 1 m i ii.4 i"
'' : i ! 1 / 1 1 , I e

.
'~

*~~~ k,e e _ . . .i e . . , ,

*$

.
,

{ V 1 -1 ''4-. ! ,g'~' s P. i : i 4 .

7 - -- ., _

I s iT! 1+ 1-
' 1A n 11 i i +

. _ _ _ . 5'
.,

1
< -

i :1 m

h*~
~

- /
' V \' % . ' ' + . . . . . _

,k-

..

-| 6i @.f % gj 8, {- 44' . , , ,.

v. l. :m[ , [ !4 . J.r,. .3.

- !
.y. j ! ..E A jy | ,. u-} r e i}e }}}, a_.e .-7

! .E
! IMPEuS&MCIN i "$S \'! I!!' $.

.-
s

E II ' '

. . . .
.

I
_ __ ..

i'1FObkN
_ _

i J .-

~ ~ -

i . - - - - i *

,
i

_
i u e' + ,_ w a 7mm ,

i

i i -- E i - \ /. % - --- - ;'
;i- _ ,. %

11 i t - + - - -+- + , i- . : i s : 5.at *gu wwwipMiow i,
, ' - - - . .m - wm.t r . '

. ge)
. . ,

i g w' eadr. : 1 . 4. _ .J - -| 1i - N o f --T !!i GA RE. e

-L. I f i . M i 1 .
!

I '

t i 1 i i 1I .'~l-

. :n- * -1 4 9i e ~! N 4 -_ ' k ' I 5dM JB f IJWsW RLE ~N ' i i E 1 " 71 ,
i

t 1 i / \__ 1 4-
i 4 - i i / A J#dU"$3(i's77" C W A 6

, _ }_^"~ ~-
~ ~ ~ " ~

I 1' ,i

/ ;\
~~~~};4 \. H __t.- 4 . -{ 4 2.-- i

8 1i ./ d i~ ~~M W hM j. i 4| M 4- .-t ) i j .r 5j W -- . _t,

,

,

,, j _-~" -_*- * .;
,

| , y.- - . .

._. . . _ ' _ .. _

),' .| . _ ~ ~ A' _.,. |-; -7

I'F f[ '' j I 7| 2 .

-'
: I'

-

'

!|ii: _..
~Z ~l" . , ,

*

II: . i I i i J_ T. . _... ~ .
' - - - - - - - -

-' ' ~*

-

z, . .---- * wa . ,,m - ,
- - #- - - . _, m _ .

.# _c .,, , -
,, , , w .

,i - 9

-,

, 9 , g,,_=; .q , , - . ,g1_: % r. _4g , g j: _
,

se , , ; i
4 gg -15HL . _ - - -.-;-,___ II :

' _ i i i .w.= , ,,
,

'

' 4' dC: k i ~ 8 ' I- --
- 't 1 -

1-- C~~; 4 !__

m$$Ah - '
_ _ _

, _ , ,
r 2

a' t 7- - r i
- a 7x

-

..,,-1

..

- . - . -.. __:
, e i 29 __

, *~~

I e
_ _.. 4~~' ~~7~ ~ ~ i j - _ _ - f_ . . , I?- i:.q, - a ;

-,f ; e i
|

" ! :--if: . wil( --2't :n _r = -.

. _ ~ ~ . -i /. : | , ,,
T i

| , . -._ i, _ 4__51. _ .Q C.E.'e' ; i i i.e
'

1 5 --- ? - - -p-V,: '- ; j-. -'-
. _2

--

.; -

1 . t . ,
.. '* /,t , ' ~-

|
,_! , b.-" ! l .. . . _ ... 4 . _ _ -- T'

k: *!* CI 7 ! bl ii
i

| f._ .d. .] M~.f 4.-- -. y- y 7 y ,- al
jp|.! .

.

t e esa r a e s 4 7 e e te te se es es se fe es se g E I I I IIII[ [ ] ![[lilj |

CURAT.NT IN AMPE.RT$
,

|(
Butsfwaw 3 *me. Fug. T'rft saw

. . . . . . . . _ . . . . . . . . .* I4. AWdi.i.TIME.CURRE.NT CHARACTI.RISTIC CURVES

r., .1% V b C- 1 I *.C V AC .3Ct EWID VMWS. r nu m -. |'

|
E A!!! FOR D %TA Standere .. Desed

JL Ten m i.. .. Velas m.e as p.1. Seamns a 25C with me inmallead.. N3

l E Cu~e are e!- i . Tess ,mmes _ h id be Dee. .._

1 w
flHG 'l MMfMk Me &s'

w,. .,.v..
.. .

1

_ _



1 '

E 0 E C EO x.

6 O R
/ 3 R SK At A R SI

4. S'
K A K *

S o 0_
t S6 0_ 2

i A WA E A t
s6 x.

S A. r U u r o n
. Ss

aT Tr f
O o u f ru n'

$ _ . M pu P M PM
MW uw MW MF

W -'

Q. A A AA A A A
H M H A

t a0 S OS OtI

U oS 3 S S GI t

E E E aI

S ES EG Ef
t A HA ES aR f A At l lH Tii H T c C T$il

T C C a
-

; - : il I

a~

D )x ' 5
7 f (A 5 ) f s e1 1 .C y 0.

L( 2 1 x
n

ri f (tE ) f 2 n>flev 6 ' 1

tCstS aVc
| .' !

c
| ' ,:

a s
[.
[

e a
[

e

s
~

_

eN E E
O s S

_ YJ u U r
T f F

_ R C | r

_ E P V P eA 3

MT M M
A eo AI

Rf 0
PP O 5 :

I
,

A B c A 8 C e.

P F P P P P0 ) r 0 O v v =

$ @u0 ' oR e o o o -P R RG G G G G G
._ --

_. ?.
_i *_R T_G ? (

' F ? r
E .

L
I

' *
. Ac _T

t S -
V 23 4I Z31 . 3 9

.

i 2 3 Y t
2 vI 23 v al 2 I_ #MM WW a,aW##pR _ t 9 W WM9MRW#/M ft

I1'
_E A M

' at

S o |g 4 O 7 r

R
'

-
c (

3y* Ub
Nkm {o( , % @

@E
.

6* '.

_| @y" "I< E|i

Yh In0

>yE" EoG53us4u .-- -
i .l

_

.

,

'

' .



a
I.

SC
!

' K
l

cc :

' er
i L6

'O j
i , oc
..

5 !
u

. =
i.

-z ,

- .. _. - ._. ,

o^ e,i
7 -. M E

av ~: ,,

tz

M

4. 5 2 ,~' ar >
Le

c5m~
_. _ _ _ - . - .

61

si

LL

sL

l..%2 m *

C_.
3 ..

, .

v t,_ n m, CLaR
z- ct-

-o '

tt e
' ,,

. - . . - . - . - - - - - .

. g

} s. s
Mo M s% S',q

9I QI ao W o
u '

5 s* N >.a Gs
U o1 z *-

>
m _sm _y, ,_~,- .

R *t Ir. It 13. R, R. 2 E 4 *% R ,
g

y
gN %

4 A u,
i

-

a
u

= ~s, y r,.ry r w w> - x y a v3c" 'n"'

103rOWd'ON SOr
j

WO1VNIOlWO
31VO 03x33H3 31VO

>

1# g'ON'A3W 'ON'37V3

133HS N011V1031V3

-

.



....t a a e i s nitt I i i i f ill!cumm in AMetus

. . . . . , , , . . . . . . n . . .
==r ,

, i >. _ = -, 1 _ r, . -,

-~hi. u- a - a 1

- 4='- , , .

, .

<
. J -~ janu T ru urni_"p +.

i ! , . .
s a -- - 4 - i ! - ..,,,,m

'.-
, , i i i ,! i, ,

m 4. . , ,.i. .--_h a"' ', i i 4, ,,.

I - , ,i - i, .-
- i, .

, m. o. a !. >r- , .c ae ,
. v, ~ ~ ~ ~ *

|
f t -! \ \' ? t i i i

ij .-y-b . 5 l e
' f' '

.

-J-) # . i 'id ' ~
_ =

'I
I

-(.
j - ~7 ili _ .j} J,, |i e 6

'"
e i T | ._. Jr - -c _ *

8" i ) . - t - . .- 4 .. n , i i;is .
,

+ -t i - 0-i=_ + _- e;g bt j I ,;. g.j_ l ,

i: { ,-f j-- H 4 j 2- 9 y
; =t _=_ =n_:f , _ .=:=p iii p r m p ge.g pg-,,

--

8"
t, i . _ , _ . p=., ,

j |__NN NOM
-t ; |I

-
1 . . . _-

; k, t ({h
'

;I -
"

._ 2- 1 4 j. ._ -
. _ _._ _

L _., L |- - .. L. .,

;i - . . . '.

: su ~~~k.
=_ 1 .

i gg ii *-
'=

s 1 ,
-- i

r 9.#
, ,

i

4 i . i , -i vu, --."
r. -

.. 1 a- 4 a. - o._-, _ m ;ug,

I
"

i .,W , ;

ii 1 -- - I _ - t. - 4- +e. _:g_=;- i 4 - 4_ . p _ _e _._. c." ,-: "- .,._7 - 5-

n=- ~ m - i .i- i-
-

1
~ . i uA . __

"
.i_ , ! .

~

J _ n- -
'

-1 I11
.,1

.7 . - 1 - * 7
!- - a.

_ _ _ ~ ~ ' '.- ,
"

6 ! ii , ,.
e i. : } .--- g{4- j_ _ . g ' -- 2 :| ---_ i - t . - { Q t ,T

'

"
. | , I j| <s, 4., a q~ g g'

!1 6- I _L-- _ _ - L 4 - A _ . _H --L- j - , - ,

4 y ,s.~j;[ g,oo
,|t; . - - i 8- --- | - 3-A 7 p =)-; p. -

' p_= =r: = =L.-) - :
-,s

ij -p,j p, ;- : -y y., -Q,-Q u @ f o 94C..p.,i.*--- - - - +-
-

.

.

-
4. I g a 4s . _.

.

--.
4, ',, y

; _.

j . l !, L._%
_ --+- _t. : _j ,M6 i-

I
- @ _ g vLA M ,.- '..i:_- _ r _h__

' '
. . . _

- ! -. g o$,- . ij- l, g _ . . . . .j9 i. .. i4 ._44, _ _ _
,

i IT\ [
i

F- - O I T a
< > 4 _a i ,i m ,

.i s-- m . .i . i- .
i

, _ _ _ _ '

br ~- * I
.

6 ,.) i 3 | t \ \\ _
.

' ,

\M.'l ' 1
'

\ ,,, _ _ . _ , g
, , ' I iL--- I . * ,

i a 6
,,i- ) i-, -t 6 *,,t. _A. .29, i j =A - g __,, ,

g ,L . > e . i _ i- t i i1 _i ,~
-

i e 1 : I i-
8 -1 -_ i R I C , , ~~ ~ ~~~

,,,pf* '' . i

5 , p_1.p. ! -.7
i ii r i !.i 1 1 i i tt .

g mW ~ ' y
_

em;gg.ic- a f--
.

g Y ._e m- si m
, m. - ,

,

8
_. i.i y_-4 = __J - . w _ 7,i ,, Ug , ..

' 1 i h ,E-W= - -i - 'ba s % swesaf i 4 - '.Iy, i i| t i ''
/ \ M- - 2' ~ - -

l
. i. . . l ! ! !:U

-- .4 I 3 A i m wa qrs i
' :

I i =r' c'~_ _ ' '
5: ?I -- ~

. '
. , =

= Imn.I 4 ti .{. a nc.bh'ha +=r
_

t c - - - =p r_; _ h ."-
~}1ir . . .n 1 l :

: , wr-:

_} ,} { { ! _ _- : .- buieJ m{e.C 1 -lh l'.__4. -
j- .

..,
-

g -c1
-

~.

-

,1 s , m r ',.# 1_, . _
a

1,
- + i i r -.

> - ,.;
. . ,

r- -

r 1 , s4 s

--k -s
'

I
~ I |uwvfN, , b1. - n o _.. m

t ,;
.

, i
4 ,

-

, i
, 4 , ,- #, o. - , . , ,m ,: --i.. . , . ,

* , , . I i i 6

l' ,e i

.
.i . 3 i I . 1 # _ _

..
' f

^'
_ I3 | - 'i - - il -- j ii*j!!I|II i .31

i t ( , .
_ .___.,.]. Ii - i . i

e

'
+ z . _ _ . /.. . _ _ _, gA w {gugsasa" "I -

' ' '. I
-H -I3 .--- .. ,

p=. M. * _h.
' - -

L h4 _ '1
i t . i s .

l y 1:_ ,t.h i,| 1 .t
- r plcr-uF -

,

,

{1i!}gL_:. g;}g!
-yi 4 |. i : .=

-

i

g- m=i m: .mxuo,T '' ,c .

p _. , ; ,.

} ' - . .|
. ,

/|.; ;- .

1; 4
.

,., . . l ,, 1, - -
.,

I
. . .i i,,

_i
. 1 ii , ,,;; v .

'

t ' r, i ri ,r i
;

*
.

i 2 / (-= f 1 t ,

i _--- ~:_~ 14 , 4; - . _ ,I i IJW J- . KJNEM ! I ~ - %: * r'' 11' ' '

| _ p_ . :u ] } ( ]A q 4 - ; - %-#
| |''f. - ._ 4 ; i I. =.

i A,

i I' Cik t 1 i i i - ---
- -i' ,

- t . .i - . i i
-

./
'

' I .
f _ ,_se I i t

8 l / _,__4J. '
.f ,f

-- f.
g,

-

'

f -

ii y _.
-

. .m o-, i . , .

7'i ii 1
- i , i f. .

i ;+.- .emx,
i i jji- i/

U =M- - - : p-= r-, : - -t _. ),,

_| ; .i .'6': , - -i

1 II*f , I Ii #1 9 5- i
_ .- -E. _ 'l {; i !'. /'

;

I. . | ; - i 1 ,-i. - t. a. : i _ _ " __.T-- t.=__=_=._==_E.H.; . ; -| t i. 4 /
--

w
.93

-
-

- -" i
'

1

.
_

-
. y

, [- si, .

. i . | . . -
i - n . m - -"'

d[ j ... -};:-M' :;: g| . _ _ . &c2 _ _ ,-<

-~ - - I --'z 'rt ,[4 -- / ,r 1
i

4 ..ra.. : . ..,ein n . we n..: g g 'g g ggggg g g g gygggg,,
. . ....i

CURRENT IN AMrEJt.ES
:

%dRdON CMk # 2, Audia TIME. CURRENT CHARACTERISTIC Ct;RVES I

r .CWIN'. gob..Ow[ me<wME M rms.
BAlts FOR DATA Standards. Dmd

-
-

i
n Vehe m.s as >3,Saartme sa 25C mih me amanallead. .._.. Na

1. Tew. made a

2. Curves m p4.eted w ._ . _ T. peanu e eenanmen should be. . . . . . . . Date g

1

. ., m,....c..~.. .e. . u. n. .
FIG ,gE to -CRDM LIFT

. 2 ..

.........1..



I. -
.

1
,

I

|

I
*

,

evmm A ruu . . . . .

.s e I e !rtil! I ' i -

--
. . . . . . . ..

,, ._ - . _ _. _

- _ .--
.

<. 1
,

. .. y . ~ -- _ - y. -._.
, 1

-

_.

-

- --

_. - . - , , ,. .: < > ...
-

-

i , , , .

,- .

, . . , ,..- ; .. -- ,. n n m.
_.

; i ._ -1 -;
..

; '( i '
----'

-- ; ; H- ,,
-

~
, - , .i 1. -n e i. , 4 m.. ... i=- , -

. _ . . . __,.-9 1.u,i.;b. ~ m. --i i e 4, = . .- w . . c m ,,

..
f*hy fft".%% R --._

.
- -

g I . S *,. 2' | '' ''
1

.
--- ; , ,.

,

;

jh[ 1-5-N|N1 -!'j-D . *i
' i

1

n, g _.

- - ..
' . . . . . . - - ;, _ ,

n, r.* , .

.X. Y~X
_ _ _

. .

-L,-- -- j ii. I"'
. IL ;

., .] ] ._ _

* ,

7. . =1.,- i i N.A.
_ _ _va-

- . _ _ .4, i.s i m - ,
a a 3 ,. , 3 ., w

e - ,
.1 .., . .r . ..>

.- _,+i-. .sa ..._. _ .

.a . _, . m
_ _ .

8 6 4 - A l'lkA - - MN _*t* ntad . ..-

i9- L ' "XMO_ ., , , , ' ,' ' T. -t ! * 'i i..

.i
4 < g .R..s.c.-__ _ ,, i i ;i: . .. __ a _u __

" - . -10 i- 1- et\ @\\ - --

"
!a v iii

. . ...

_
r _,.. . _

. - s. u -- . MN
. . . . w8

. . . . . _ _ , _i M..e cs s te , 2 -
' ,._..: :;:;| . I

_ s_
- v 1

' ,

-wne to
#1 ___ ,. - , r__

v ., ..

__ ,-
-

: , - . __ --
. _ _ _ ..i

r w i m __ _ . ..
*1 1 1, 'l g _,r3...-

I i', _.

;1,
.@ t ! r

, ,i son ,;i ., % ., i. -a .

/ H4#4tT*Cre(nerf*E.I'~- j1 ,

,.m - - *

. . - cv ut vc = , .-.tu; , ,
- .n :, ,

: -- , , , , . ,
-

, . , , _ __., . . . _ . . . ~ , _ _ . , ,,s f ._ _ _ _

i 4 i .. u -- .- - . .-
. + =_ x ,,,3

.,

,
gg i j 1-. L t.____.. -p _n - _\ j i

I
: ~

rg & ww i t i . ;; -: .) 3 . : g ' p ~ ~y.
. -n_- ,-_--- -;

, q' ,,4 ----
1_r

.

4 .- -x, .'
_ __ . . jm

t u - - - . . . . .

;- -4 5 - ;
~ ^-

i (
-

. , ,_,

.,4 .64.. g A
i-

,
- .4 ._r- . .. .

, , ,-
,

-

, 1,

. - - .
- m_ : , .. .

., s _,

bf4! NE ,
r-- i

- ' '

\_.'

'. .
. m _ <

-- : -
,

, .. _.
-

. ,

'

. -I ._4
-

/
.

1YmM.
L. ' i i : i i . - - i t - a.6 A

.

_ _ . ' i 'i : 1

::,
.

4 |.II2* C .. .' 3
'

a M ei k & $, $, 4 - V. *, - -- 7^
.l.j j' l~

''I
' ' '

g g
!4 * ' .- t e.

, . . . 1 , ,
___,_

_ -L _ . .. . , . . < . _ _ _

3, ,;;; (.___- 1 s. . . _ ,

fw- , ; ,,u,
*

|-1-r
,

~~

ti ; i

. 1 , , , , , , , ,- -

w, . sm 3 , f -- 7 - ,^ - ;xt , . , r, ~c- ,

j f /' e" ~ 6(y ,mm" i i, f _

1,. f :f /-. _; ,; ;- _ 4 !._ '

-I i ' Nt- .-1
' = ._ cl i1|' - /,_ . j}g.,,, .

-i

-

/p-i 1|!! j g 1 g ,.i ...;;r i t ~=3- - ;- - - "

1 . ... . . . . . . . . . . ...., a : -,,is, g g g g giggg--

.
Ct'RRENT I!I AA8Pt.RT.3

D*4f0LMi#8 N., p (ge A W l'* T!nst-CURRENT CHARACTUl1$71C CL'R\T.S
r , (btJT11 tdt.,. ROD , ]>md, WhWV) Fame Lanha le

.
easis FOR DATA Semedeede . .. Dened . . .

I
?- ede et . . . . . . ... Vehs e.e ee. . p.4.5ensens se 25C e.sh meie.aelseed ... .. he.

C.- * '-ced to ...T.e pe. man a _ ehe=Jd be . . . . . . . ae
w

.g;n: *tess- FIG uRE tu-cssm s T. Tin * 7 G r. n'e r
..,

_ _ _ _ _ _ _ . _ . _ - - _ . _ _ _ _ _ _ _ _ _ _ - . _ _ . _ - -



_ _ _ _

# '## " SEMMRV FROTET|oN
; '

'

SE RVIC E PROTECTI@i

' yj per o . c qc |
[S"'tJ 2.cII N2 ct 209 V Ince

l.006 - N L % -N g||7*0 |
-- -

g r- --- g
L

t a narmt. rod R>S. 40 AMP 70ANP 70 flIAF 2 % ZOBV MCC'S ||OLNG ORN t-

% i N D. PNL 2A BKR Bk'R 6V R HBRL7 ARE RCDUNDANT'

% FEEDS FOR N2 CilLOOB-N.

DIGirAL FCC- (OS. yoAMP h AMP 70 AMP 2. A MECHt1NICAL INTECLOCli \
.

'

IND. PN L. 28 SKR BVR E!:R sS PROVIDED ON THE

' >- 9 @ o ? 70 AMP MAIN BREAKERS

$$4|nI IN N 2 Cittoo8-N.
o ago

U3

Z
O
% N u

e
'

L
~,

o st ,R b
.

ao <a m 4
4 K
o 2 3 o q

E b k .
c a
2 u

8 'g-> a
u s =.y -c

.

L~x
|
~ s

b

(mN.s%nJ 5 n -

Si ! E ! _

- " "******9 : c c e e ee R ;; a n ;, n R nR R R r, n a M=R

f.
.

4qg;{4-

.



1

I

I

.

e

C". ort.vt m Awuu ...
..I 3 g gg ;y j g

se ..._.. L y8_'g _-

. _ _ _ . _ . _ .
* ~ . ~ . --, y . " .

. _ . _ _ _ _ . _ _ . ,.

. ._ - .
_-

--- f -_-..:._-.,,;, ,

m
;4 ,i, ni ,

- - . - - . - -

-, - i4;i ,,

1-
--

-

' - -++ r . . . _ . . , . .,,3 r., 4 ;ph ~+ r -- r f r * -

' T' .

'
i !' . .f Jf a .i

__ _ egAW %ee
'

~'

| !! H }-" = 41 -- l d- F r 'TVP5tes p -1 i4-
--n

8 - - * - - ..,-f.
- mn~ - ., .

I ,-
. -J

._ m I ' .-4
. .. _

.

d. . .,
.--q - - - , '

*.
.

V h. i. t' '. '. - j
.

. .d. f:- h, !j ;-- _ _:~-#-

_ . _ .
_ ._.._. ._. +-

: ___ - _ . ... .,, . , _ ,,
., ;,.,. - -

,

'i~ .---.- - - [ y-- Q ,-
__ _..

.

. . . _
.m n iv . . i . .. ...

i ' 1

..

,

. _ _ . | |1 pgg j; _ ______.._ _ . .
, ,,

! i
-

.F( El i
2

i 1 lA U -- ji r (-
*

i ._{--- >1 - 3; j

|I f fi _

'

! _ _ . - _ _
- ---,..

_ _ ~ .

.

'I! -+-!
I

_-
! I, I

.
.

' __ - _ . .

! l |{ l | i j i r.1Ii , , j -W ! I
__',',,g,, I ..

.

g- - . . _ . . _ . ,
' --~_C_.Z T __ _r i i y t_a s-

, .__, .,

T tr i t i . 1 . ..

l''
' 7@ MC .\ / \ \D- !1 I \'

~ ~ ~ ~ ' -
i ,i , \ -ey \ \'\ g \1 ii

j '. ~ - --. a- - * w. ; H *i A L , Mt j " *- :T' u.. . M - . . i2

I,___ Mw N -i--NN-M '! \i
---

. .'
___i,wA i

.

f -- -
.

3.I_ '
A - * - --------[

,

N ~ [ d-h1.C '-4 N O
_

..a. i ! - - M. /\f i
ii' i il - , . \'/. W 4.._ _.$LE4.Lauw A..' '-t-

}J 1fI$,.i ,

' . "t). ~ ~ : i - . : \L . 5 gy g y. (gg w gy- ( y g g"_| Y
. . 1 ,._ a.. iv

~.7 _,._ N~ k SYN YLE- E ,b r a aard \' -- '

X A Y. t : ~ W ridwaMar 1- ,

\ /1\ l - VenAm \e__ __

,_ f _N i '.u 'y ,G - E:. Y- WM4 . ,
, _ _ . --4

. _--- ,, ' n .m i - 1-,_

1
i VMF T ..

f - .1 f :

*
..

-

i ' - -4 M J \'

M_g TZ . miti if . .
,-

. _ _ __
,

' ; i -fE ,\ . ! i;i.\
-

j ] \,
. _ . . _ .

{f !
*' '

'
.

--- -
.,- ,, ii 1

--

- ii1 -

! :u -

% . i 1
'

i ii e :. s e r i 1, ___.

_ _ . _ . 3 z _--n m umm -' ' i ~. l r L 1r . 1 i \ _ ,
'

.

' ' . -I / m ,w - - \"_,

'' ' I _

| g / ~ g . 3 g _ _ _ _ .,......_ __
>-- - -.

'

'

- -- :: ;: :p @ M | V 7"*.g ,"- ---s - -.--,, mL o.nw e :' -, - .

,/ V.iz- (F- .p -}r: 3 ]m. c,o wfit, -'i --4.- -i

.!! -i - - .i T@ g vi i i .". ' '

. _ . . .

4' ! W t . . ,
. . q _E. _.-.

t .. - ,-
i:
.

,

,

. . . . , . . . . .....g , , , , ,,,,, , g y y g gg;y
CURRENT iM AwtM3 it to,

i
| Pt'WefEATIO ha CABL6 tb 7. MAMs. . . _ . . ...Ttntt CLRRENT CMAAACTUt15 TIC CLR%ts !
i -

RPI. . . .
,a , . . . _ . _

j ,.,
9 Ot1 F0a 04f 4 3 4.,4. . . . . _ . .. Deasd . . . . . .

. . ~ . . - .. . $ u . . .s. ac ai 4 *.

e . . .m ...T-.. n.. e..|: ,

- w :n: ~m run on pe1

.

M



._

NGhTC prrtFt-| W.Rcx r B,,KR r.~ *. .'~ b iEmv Ac p,, rj :*!r/NG I4 Acx Jr cap.c,SEC ut e L- c ,,g (,g (tNSx r; PE er s. < 1 s 3H :?c | [n .0)s
~~

iI
I

*

$_ UGtutMG PAttEL 2$ E BO& BCO/3CC L.D.=3c0 ''MSCP' FUSE 'l/0 30

$3 isr.:.Nbj 7 Yt Y Y ;

7
i

D / 7 )j )i f% ;

2R v
,

,

s
', s/'r 2P i Eri3 V f : y v ,

,

i :rges!
Wd O Z W

BACK UP {6s
EttSr/NW#I Qj PRIMARY pnT. ecatr.Z" S ERVic E"

E |EIa g;& %59 semm ??Eb*^|y RE!"^RK9
4m%t ANO

5 5
1 Ll6HTIMG PANEL 2Q Ico AMP EAOC GCO/Vcc l.0 = 90 'l/o 30b E tic-Gaxb %* * Wm TYPE

-

4o
$ ffE3-B @*

a

< ~

u h
2
-4

I

bs .

W
.a
4
T
h |ABLE 10

. s
- - .

\2 aa
5E a

- ~~ <**~== e : 1 e s: se annnsn nnnna ennann''

-
..

e

___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _



.

....f I I r I a rt:I I I [tgridIN AMPE.RIS

, , . . ..... . . ,..-

,1,
- .

-

.. . . -

_ _ - . .
, . _ _ . ,

.
1

.

'<._ ., ,
t... , , , . , %_ _

..

. McF-ar i ''
. ..

.

~; _2 a a :- ' ;,! m 't'f .v.-- --
i , ,

f. g _-u_..a v ,u -. 2 _
;, , e -.= w. , > s ii *.- ,e

, ,- , i -- y' m-

.. . - - _
, < >y _ _ . . .. , . ,o ,,_

; ,.- _g_
.- a , . t 1 -m ,. 1- i i <iii 1

.|..W> ' . '

i u , . %u i i > ii.:+ +-
s .....

, , , , _ .
.jq - 1-. L'~ T- -

.

,.
, __ ,A..=== , *'

,
^

i | - --__:t --- _... - j ..
. --q_ ; +=_ =_.w. - - m; i ; I. i.1 g |-F - - - - - . } =

. m
- ,2 ;_

:
,i|
..

,.
. _

, m . 3.
--- -- =_r ,, , . - .-. - ;. ; .= :- u_. n4

+
.

i
.

.

. ; t _ i ,; | '| - ._ 4
- - , - . .~ - ., . . . , ,

, j4 -

{
.-- ,_..t>, . -- q - - ..,* --

t. ._pi e ._ -
.

. _ . .. .

i , i-.-
- - -

m,. . . _ ,
- c, _ _ _ .

v
.. . _

y i i
I i- -6. i , u- .. h % iA . . i

kIktI i 'l - ~~ I ' 'I6
) e . , j ..c.-- ,s . r* 1 6;

i i t ie 1, i ; -g .._ _ _, my 3 i Wr -- =p-s.- _,
' ' -a - -

g. ~_ ._ ,
a - - ' r =L _ _

i j
.. r c, , i s

._-
,

.. t ..t 1 -o -s
.. i

__

-- r--. , , r s =- m .,. m k aw= m .J r iti i

'.
, , ,

- -

, ._, y1 .w_k i i i*': i

_ _ _ , _ _ - ;, :. tt7 N -M-1 ;=-T~=4\ I i l I =3 1
*''r - *-- , i ; _q,

.]g --- ]-gggp i :=--b-g ; p {i;. : .j.
_

.- ---
;.,

+.
-dy;! -l ~i_'1si'[11' C -

.. .

. ,- ,. . ,

h, , . ._. y, .t.r_y
'

j
' ' 8

_ i,
a.,3- -.-4-+-4 - Ai

,

E -- 'LI, T 'l M 'l I
i, - I.t.i

j
3 s i i s _ .

,1
-

,s s i i x.. - . . . - ; ,

- i 1 \
.. . _ . .1 ,.

!\ x:------ - - -

,

-

. . 6L V A,1 ,'- . . . J. 1
.. _ _ _ . . . ,.

i __,:'-,- wv , ,,. ::
Z ~. . ____. ' t. U, ;i. . .: - _ . . 11 J rnev ,-._

_ . - _ _ " _ ..;w., .
,

1. m 1 <T,m.;; . .-_ 4,i ; i .=e m-, i 2g s ,n . , 4 , , r.. . . - - - - , ,, ,

k_ pf- ;g R . =- .'-' | h -5~' -.k \l!
~ 'I

- - - - - 4, ; 'i i .; : _4. _. = 3 1_:,_= q A .i ;i'i cAg4_4. . . i+
- -

,
_ t , _i.:

, i \ gy *c A LLo.ap M 1u r*'scr
i ; t =i.- l= .[::I _ y_=At:.\ m.ag_-= > - - n sv .-pt .. . .. ..

i .: _ _; . . .m. .__ ... % tytttwr0 ''"" Y . .

.

-- M ,) ,j~) _ _ _ _ .. _ . . _ _ .. _ , . .-.. -.
,
C,, , ,-f"lg e -- {cq v e ,

- :..
,!

,
,

. _._ . _ _ .
, , ) } .} }

.c.
-

,, , - 1 i. , ..

. . , _
,

a , , ,

a ,
- i s> . _ _ _ . . _ .

i 6 x _ _ . . .
-

~:i, , ,
.. .,

g ' ges *i *: A.,,i + '- ,1 'i, ,
. 9 L' - - - - *

.._ i
* I i \ _ _ _ _ .iI -; i - / 1,

'- S ap(Et.m . ;,,

n,s s n Ms-. . _ . _ .. .., ,,. ' - Isse-ti r .;, 6-gy _ _ _ ., , -
. ii . i-- -

k _._ _ . . . . _.| .icaadwsamt d 'M"- - -

ii i ...

I hur i -2 1* 1 .

--- -- . i .,

-

..; . ; ! i w v3ce W i i i-
. .

!
g. . } _.: I . i .J --

.- - - -

w w an,. . ,V9 :i i - i ,
i ._ .

.- .

_.y
~' ~ g ga/..r

'n } L . -~.5. 1 ~1 . ,! ' - * I'| ,
_ .

. _ . -

y usu w ty*,,i ; :. ;; ._._. "
: ! .

i
..s v . .., , si i . .-,

-

n2.--- ,, , . i 4

. .e ,4 -
_ . t, m = i x. nu; ,, , ,,:..

-"'g ggg . . t . i- -- - --4 7 % b 'I i '0- -

. .. ... -

, ,.-sq:- . . -- t _! r/* I'NL ___

,.

- - -- id - , , :-
m , , , _ . _ _, , .

II ' l N if ' > *1 _.i I ._ i, , , i .
. . - - . -

j'
>.. ,1 ,s . i i .t

.
, .. , ,

,; g q_ a.p. 3 :p -H- ..M . 4 : f' . \ ! if . / t ?

.

- -- - + - - * - ' * u

ur.aing. ..PA ' i, - _ . , . .
.. s _ -a .: _.

-

if f 'i ( / / i' i
. e'---- . i

-

,

ij - ,, /t 1)e; / 'i
, .

.

;i|| ; _. ;- nr n - .i
,

* e ! j { j j :=t ;-+_-.E=- T ~1 ,= = M _ ; h/(; ! [" - - ~ ~
i

g 4 _ . .,
_ . . . ,_ . . _ . . .J . . . f '

i- ~ . . -

* i ;' .,,

_._ . _ .__ -- . .. p q': .i . _ . ._ _. . _ _+ .+ .

i- ,

, , ; ; ; jj-j ,
.

, ,,, , . . ...... n u . w n..: ! I I IIE11! [ [ l!!!!C".
| CURRE.NT IN AMPERES 110

I * d M IW N, A,h TIME. CURRENT CHARACTERISTIC CCRVE5 ,

I

|
h,, yea r m. rms. . . . r% i. -

| B Alik FOR D ATA baadaras - Dated i
4. T,. . m ue e' Volts *.e si p.f. Sirstms at 25C mth me uutiallead .. % I

C,,.,,..,....... T . - M 6. o=. Ij:
FIGun II.a- .

"*=
J

+



. .

....f f I I IIItt! I I I f lfliycvRawr m Aurvu
.

. . ..., , , . . . . . . . , . n .

'::: - m p q g - y ;,,
- ' -,'

, ,

1-- - i i .. -; i _

& r, 3
'

' jl j j. - ,. { . t p. ~ 1 }_ ? 'e 6

k',|' i i.,' .-i i + =im . n w .u ,.m. ne, . .,s .j
=

4 ,s e m

,,i
~

, - - - - + - - -
- %& y&p _ , _ ,

~'' Q f Jj* ' T

1, 1 so T .2 i i
1 .,- .i.-

3. 3 ~
i -

-

m , __-
g : . .< ;_ 71

, ,

.j i i
_

t .-- -

,g
--- ' > ,

a
~ d''- -f" I - I I. _ 9 ~ -'*:P 8 h ~ i W: } ~~ I-~ b 'N I I f It ''! I I 'i .

*

j j[
' - -

' - y ;_ ~ 7 :_ }- L
-

1 l(
-- r 'E -';"'- !~} h - : n- ry_-{ [-{ k } l Ii ! l !

I i ~,

-
'

..
sa _;; . e i -- . ,_ : 4 ;, i,.' '

=hhh M -- _

"
- t _._ _ _ . i.

- .1 -g
r]

* '&.
_ , _ .. . . _ . .. . _ .',4, '~ ' l _] . (C'r' Y. '

.

'
|

'
[ E.hrgt._r-M4cd ! ' |i{ - : |! , J ~~~+'_-_j.: ,_

-

v_| [Il h_-t-; .y . i
,

=
. f __m

- ,%
.

i _. a _ _ , . , __ , , ,

m - o, .

, , , ,. >. ae 2 ,,

_. . m__-_ m, i, - i,

,- 1 .. ,,
m 1 n -e , - . .:

; , , c . - m
4

,
_ , 4 m m ., i ,- o .

'

M 'l ? - t' - 7
, . m 1 .-

~4 I 'I*' '+ - -
'

_ __- l '
j 7- T'"

a
. met. '4: .4g,.mA.'a h ,

1

m _y 3 aN ##w. 4 : i, ;
,

i ,_ p . p . u i_ ,.

. [.
i --l i i

*

H
^ U f [ H t-- - ML" , _,

- Ti 'i i- i
''" i '

'

i .. i i 1 _

4: . i - m 4- L i t_ e - u a . i 4- I e...'" i

--- :'= W 1- %i
'''' \ #=- * . - -i 1 3 '

- '

i. 6 .
- 'N' '9 ' l ,,,,3

. 7'i ,
4 4 'I !! ! l !

. l \, = = =" =-

i ! t W 1- ! -i
-

_=;E-gg -h.. y3 ( - '- J 4 '! ' 1 -j 2._rt e l8 '* v

j j j -{. -_ 4 - 4- 4 - .- -.---:
;M j.{ h ~ ~ -'jd -_ j-$ i 4 | 4 ~--' | _]',j! " p". j | | | | :{= 9,s.L_ j- :.*: :n _- -

|'l h ?.. Q 3 -splj.. K ,

y Q l ' ~% 7 3(!l ll!i n i
; _

i _ _ . . _ .

a. wm 4 , -, , , ,
, , . .

., s. 1 . sa . 1 .

.. , 1 . . , ,

. . . . . . v. m- xs. i s .___. . . ,

-i iE lh -4'#\. 4 \ ''
i

,- '4\! 1T F\ \ \ _
..,3.'i! . i i.t' '

g'b ~ i ; i
i i e i (g)( ._|Alps 4 -t e'

- M m \- _ _ . 2,' -M i -+ 4 & L Wr ---
-' '

.i.' i i ,,

[- a . . .__. . \ ; ._
. .m t ...r.,, i, . , -

i . . i . . ,
, . . wm s - 1,: e, u

- R i.\ ; ;- 1 m y I
r i i; ! , ;, y _- - ! j8 ' 2

t T biil L H L PWI M lW II,@
,

C I: Ii -! -i- 1. - - tt=-- t:E=t* +M : i k W ~

A+
- .=_=

-
_

e i
, a 1 i . p\ m w,,,ggE' ,. , , , J 1 _j g :. -= .- . . .-

J., a. . .I.=.__ . . . _ .-

4 ,;--m .. -

. ;.
- - - . .

.

:
-

.

d, i
l

.w .4 r c ,n m ,r 'i-
. ,

I i, t. . , . ,
. , _.

,,l......
,

.,

... _ _. ,,. ... ,. _.. . ,
- c .,4 a. ... _ , -, ,

., ;;
. , _m, . . __ i1 . ,

-- - ' ,.
,

,

; 1 . - .

. x . .

A _ '_). I I e .

_u
1 4 1 I r i.z_.,. I i 1 1 1 i it~ T '' .

m _ a - -- # 1 - , . . z o a_ ,
i , :_t .

* '' ' ' ' - \1,,4 '* 7 7, , , ~',
t } (M{ Tk'M i t i

m g-- - -*
. ,.- , , -- >, , , ''

|*ii. li |- * | i | i iii -- --~4 '

\-- - '
i 1

,. ,
,

s .

._ ,
. i,

*
i si , , .

-

- ty, j .1.+ -
-

T ' i.
. \'-~_ ~],. . .

i
> = , _

_ ,
,| } 1 1i .'

i) >. ; } ,
,

'4 i gt b5LA'i T1**, '

, -- ,i j D ~

l ' 8-{{2480 E ME A'*c -
I i m

l ! II~~~

_

s

1^ ',

, . !1 |: j f. n ,- m g f any -.t'i --..ww KV4 : g )_.. . _ . iI..,

-,

l ', '| : '| ! I j;..
- -l. li. 1} 'i l.9. _~ -!i_

' ' _r'

I '
. -f . _ _ . . - _ . .i

.
i

I ' l ' I I. 1 4 # 1_, , g, .
I i

'

I l I .l # J~~~.-~ --- .,..
T' d

gu. , ,

- P- FIElW19|ADEDIA. i ' F; .' b .H 4- i
. 1 i-.- .

,i ,7 "E , . "9
-

\= = - + - - -H -

-
- =-d-- A-n i I i 14 4 : - - i i

_ . . . . ' .4 it
,

. 4 . y 2 .e i,i; n
3

T 'l
'

I d 4,
'''E l I 3 I I E 1 '- a

,
3 e I 's ;

-
' ' .

j M-~------_ ," ' - - - i- |.' 1
. '

i 3 i ,,y.
,, i- !

.
I yde(11g | . --i- - . ,

| vunast,.,j1 b i 1----A=s =t= :.4c ps- i = -u - =3, de .p;;j,;
,,

i
~ ,

, + i- _- : : -
.. | !,

* '" .'
__. _ . i,_ .- _..~. ' , 1 , :-E._ ,t.._ _ .

__,.L. .
.

. . , . . . . . _ ,

}'j' ,p.y - - .1- i !;i,i i,j1 | . . __ .; -m.~. r ..

,|1 -p . _ { :; .p ,, ,,,,,3, , , i_L- L. ; - - _ . ,_
i . ,

...... . . . . . . . . n m .."""""E E I I I IIIII [ J tJ[!!y,,

cuaAENT IN AMPERES MO
i

r., ..M 8a N 8*....PM l3h"".. . . . . .
-WP Y..e Ar4AT3P TIME. CURRENT CHARACTERISTIC CUR \t3 |PIP M M N N

. . .
I

F ee h in .

Bast $ FOR DATA Standards Dwed ..

Teen endeat v.les a.c et. _

p.t. 5tunns a 25C witt. na in.: al load .. 9
,

p... _ g ;
.

z c- .re . Tn

FMun G- e .,, . . e =, as sas7F; . . .a e &CTE R'9 71 CCo sese o e s e

n r. **i. e s e n -e *

[

I
_ - - . - - - - -



- - _ _ - - - - ---- - - - - - - -

- - -
;

TOTAL PROTECTION 1

. I.T E s combination starters with Motor Short Circuo.' .v >.
- s.4,.3 ,*

-
-

,.

-( h, # *= -.9,. - - p.,
, 7 ,{ f;;g * '

- Protectors (MSCPs)* or High Fault Circuit Protectors
4

'.'!$ . . .- #1 7 : O (HFCPs)* proside more overturrent protection then ans -e. .a . . .

f. g .1 other des.ce available They bnns to the motor branch?

( f.{ ' .. ; . e.

i(g- ' , ',. #' circuit the first system engineere_d to proside totali '

...e.'1, L. ' . .( L, g .; 3. g' . ;-
.e

.
overcurrent protection MSCPs. used with fusible type- -

|
- . . -, ** r " , . Q (. ; y: combination starters. and HFGPs. used with circuit I, .s .. ,

o
{ ; , , _; . . n .. 7.- i breaker type combination starters, clear faults,

% y(%. . < ..t .t

.

' ."- up to 100 000 amperes;. . | g,-i ; ,

* MSCPs are used in place of fuses and are preciseh 1
.

.-
4 . 7 , - : . , - e. '. coordinated with the starter s heaters HFCPs are used

J. - 4.: ~ in conjunction with circuit breakers and are preciseh
. p(g;'j..].,2.,.; -

. ~

,g'*g - ,. .e
|-

coordinated with them and with the starter s heatersy .+ .. y, , ,

e '. The heaters and circuit breakers provide protectionY , .'- ) i. v.d ' .' ; ; -a
~ ' ;: 7

Ad . . . . _ : i ...;.,... $. 'l ', .? % .| against lower level overcurrents. The MSCPs and
i

HFCPs take oser where these other devices leas e offCombination starter with Motor Short Circuit Protectors

{s
. .

; +- ;) "' ~
and protect against the higher levels of current

'

..

The result is compicte. uninterrupted protectmn from y.
T. " "N. . .

, - i) ' - .* fullload motor current all the way up to 100 000 -

D
'. f . ,.

,
[f, amperes et 600 V AC This total protection means that'

-" 15 ..

.* the devices guard against all damage to heaters relavs }.- ,- - ..*
2

'' i? - .i #- %
' contacts and all other starter elements Es en if the os er- 1

:.

' '~ '

, ; f5, *p1/ - #- 4" % '.i current is caused by damage within the motor itsalf
' l.h5g MSCPs and HFCPs greatly limit the motor damase

.h ;:. . 1
. ~ "

. .. . y w. 3 ,. . MSCP combination starters are available in NEM A |
""

J. 3 ', c/f -

. # N,'.,'L -
. sizes 0 through 5 HFCP combination starters are as ail |

' 9:A ,' ~ .i 1 .; able in NEM A sizes o through 4 Both are UL listed and j' ., ..

. ).3, include patented circuitry to prevent a blown energs j
-. .

g>b " ( pg g .
;

'

1-

limiter from causing single phasing
|yg,. , .

1,,

. : 1':-* '., ffi y f. ,).
'.

, . -

.. 3 , f. '.[ ,'t * patent pending |-r.,, #
,

. ..:... q ...s.-

Combination starter with High Fault Circuit Protectors. i
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Quick CIrre;t I;t:rruptirn
*

MSCPs and HFCPs are special types cf en:rgy limiting
fuse like devices. Typical single and dual element fuses
are designed to protect against overloads as well as C

/q hort circuit 9 As a result, compromises must be made !d
,,

'
/

tis is not necessary. Their purpose is to protect against -' O ONE-TIME -$'nV the design of these devices. In MSCPs and H'' cps
M

short circuits only.This allowed I T E to design them ' O CLASS K-5
with extremely short fault clearing time. Di

E CLASS J ,.
High leve fault cleanng with an MSCP or HFCP is h

r E] MSCP orvirtually instantaneous. These devices limit let-through g
energy and peak let through current to a fractior, of the d", HFCP
let throughs experienced with Class i fuses selected
according to NEC article 430. PEAK

- LET-THROUGH LET-THROUGH
CURRENT l' T

(O
U Protection Where It Counts Most E!ements Work Together

Extending protection up to 100.000 amperes is important in MSCP combination starters, the devices are
with today's higher available fault currents. But just as coordinated so that the MSCP will be inoperative in
important, or even more so is the complete motor the overload relay's normal operating range. At less
branch circuit protection in the range from locked rotor than 13 times full load motor current, the MSCP
current up to 10.000. 20.000 or 30.000 amperes. begins to provide protection and continues it up to

This is where most motor branch circuit overcurrents 100.000 amperes at 600 V AC.
occur. This is where most damage is done.This is where In HFCP combination starters, the overload relay
MSCPs and HFCPs save the most dollars,in terms of protects the circuit in its normal range from fullload
both equipment repairs and extended downtime. motor current up to 13 times that value.The

instantaneous-trip breaker provides protection from
Coordination-The Kev just below that point up to the upper limit of its

Section 430-52 of the 1971 National Electrical Ccde heater-protecting capability. From this point up to

recognizes the MSCP and HFCP principle to give 100.000 amperes at 600 V AC, the HFCP provides

(7 mmplete protection to motor branch circuits when protection.

('^ ~''I ad in coordination with the other protection With both types of combination starters, each type

.ements in a combination starter. Coordination of an of protective device becomes active for the range
MSCP with the overload heaters, and coordination of where its advantages are maximum. At the same time

an HFCP with the instantaneous trip circuit breaker there is no gap in protection and no nuisance

is absolutmy essential. blowing or tripping.
This coordination is the heart of the " total protection"

system that 1-T-E has developed. Each size of MSCP
is designed specifically for operation with properly
coordinated heaters. The same is true for HFCPs and
the heaters and circuit breakers used with them.

This coordination is so important that all of the
combination starter elements-starter, heaters, switch
or circuit breaker and MSCP or HFCP-must be tested
together. Factory-prepared charts desigt. ate the proper
heaters, breakers and MSCPs or HFCPs to be used
together to obtain total protection for each application.

p) MSCPs are listed and identified not by current level that\
they are designed for but simply by a letter designationv

as a measure against improper applications. HFCPs
are designated by the current ratings of the circuit
breakers for which they are designed.

.

( |v

3

J
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i Asti-Sirgli Ph eing

| I T E's MSCPs and HFCPs have diferent types of g*

,'
isystems which prevent causing single phasing. When ,

i

one of these devices blows. it provides for very quick
cutoff of operating current in all three phases. "

* * *

An MSCP ias a TRICCERs which extends from its '

"

casing when it blows. This provides two advantages. it -

indicates wFich phase has sustained the fault. And.
*

more important. It operates an auxiliary contact which
opens all three phases by dropping out the starter. _

**

i This TRICCER feature is an I-T E exclusive.
| *4 2 J.9;

l E E I i'

**
) .

,
. .

. . . .

Each HFCP contains an indicator which protrudes to
I -

I
signal which one has blown. Single phasing from a
blown HFCP is prevented by a circuit within the blown ,5 5 limiter. This circuit trips the breaker when a fault 1

loccurs in any phase.g g
" "

. n-E - E -- rm

----- ---

e .

~ ~ ' TMSCPs contain TRICCERS which protrude and operate :-- = =
an auxiliary contact to open all three phases, preventing g,

O O Oa blown MSCP from causing single phasing. ' :

%rg'* -

,, is is

: :: ) ::

j |o o o

N"'
,ansce oeneano

A".EsYc'ontaet [4r 4
T1 T2 T3

"
HFCP Combination Starter Circuity a --

.

Can't Void Protection
MSCP holders are designed so that they will not accept'

j
standard fuses. Six different holder sizes are used for

,

| q
the six starter sizes. O through 5. Each specific holder is

i I

) ) designed for use with a certain size starter. it will accept
i d % 4

"C 7C C any of the various MSCP sizes intended fo- that starter.i

| - but not those for larger starter sizes.
And it will accept devices designed for smaller sizes.

j If a misapplication should be made, combining the,

i o o o

!argest size MSCP for a certain starter size with the" '8 '8

| lowest rated heater any starter damage that micht
| MSCP Combination Starter Circuit result during a short circuit is minimal.

HFCP holders, which will not accept fuses. have
When an HFCP blows, the circuit breaker is tripped rejection keys for each size circuit breaker. They are
through a circuit designed for this specific purpose. The designed so that only the correct size HFCP can be

'

HFCP limits let-through current immediately and the inserted. Rejection keys in the HFCPs prevent insertion
circuit breaker opens all three phases in less than of HFCPs larger or smaller than the proper ones
one cycle. for a given breaker.

4
.

- - - - - - - - - - - - - _ _ _ _ _ _ _ _



c
.

Wide Selection of
Combination Starters

i

' E MSCP and HFCP combination starters are built combination starters are available in NEMA sizes- i

ound the dependable Class A20 starter. All of the o through 4. in NEMA 1. 4.12. 7 and 9 enclosures. All of |
.nstallation and mamtenance advantages of this starter. these modern enclosures, except explosion-proof types.
proven by extensive experience, are retained. MSCP have flange mounted disconnect handles 1 hat maintam

' combination starters are available in NEMA sizes control of the switch or circuit breaker even when
0 through 5. In NEMA 1. 4 and 12 enclosures. HFCP the door is open.

i

! I T E STARTERS
SIMPLIFY

( INSTALLATION,

I

* '

The starter components in MSCP and HFCP combina-
~ ''

tion starters give the user the ultimate in design. ease
of maintenance and dependability for mi!! ions of
operations. Check these features for cutting installation,

f g g[4 j \ inspection and maintenance time and for broad
i j applicability.*

#W #p STRAIGHT THROUCH WIRING. No wiring errors |b
-'

M or wasted time. The LINE comes in at the top . . ther
g. c

k LOAD terminals are at the bottom.i

F CONNECTIONS ARE UP FRONT where you can
& easily see and reach them. Installation,inspectiori.
[ general maintenance and replacement take less time
g - and cost less money.

4 MOUNTING VERSATILITY is another advancedr' '

I-T E motor control feature. The starter can be installed,

In any position in the vertical plane. This means more.

g freedom, whatever your application needs. I T.E's
r horizontal magnet design obsoletes gravity dropout., .;
| AUXILIARY INTERLOCK provides one normally
2' open or normally closed contact or both (allindependent"

circuits). Up to three interlock blocks can be furnished
without increasing outline dimensions or adding special*
insulating barriers.

NO TOOLS REQUIRED to inspect contacts. The cover
cap snaps off to expose all contacts. A safety interlock

* feature prevents contacts from closing with cover.

) cap 06.
- * EASY CONTACT REPLACEMENT. You don't need7

L-
-

to disconnect a single wire or remove any accessory.

( (;
Movable contacts. held by spring-loaded clips, slip.

'
straight out. The stationary contacts are each held by

'#* one screw. All contacts are symmetrical on each starter
size and will fit in any position.

; COIL is encapsulated in hot molded insulating
i compound to eliminate moisture and mechanical failure.

Wired connections aren't necessary, owing to built-in
contacts. Forget broken coil leads and insulation wear.

PLUG.IN OVERLOAD RELAYS are a real boon to the,

man on the job. Fast installation. No wiring errors.The
third overload relay is furnished as standard with no
increase in starter dimensions.

IDENTICAL BASIC STRUCTURE. You needn t
contend with different problems in different starter

,

i A sizes. I T-E's total design approach makes starters

( g identical, sizes 0 5.

|
,

5
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. .

N

I T E TIME TESTED
DISCONNECT }
SWITCHES

* DOUBLE-BREAK ACTION . . . QUICK MAKE,

N. ,. -; . . . , ,; , Y . % p, ei ,,,., f %g. f ..g 9 ,J' QUICK BREAK
. . .. -- . ..

-

,
-

p2..,'4
t,.V

__

' ~- 3
' ,- .

\} ',c_ * FRONT MOUNTED COMPACT MSCP. HOLDERS
+ ,

.

' '

FOR EASIER MSCP INSTALLATION AND. ..
.

.

f5 REPLACEMENT..,e.< . ' ' .f-. .' g
* DIRECT-ACTION OPERATION FROM' 0, - d l- i , H . .y

*

~, a FLANGE MOUNTED HANDLE
[ (' g

-
'..

* HORSEPOWER RATED

, , . ,

-

- ,
'

.

2: . C *,
,

' :
..

* VISIBLE CONTACTS WITHOUT VISIBLE ARCS
'j '. i , ' f- . | .. . . . .

h :[ , . STRAIGHT-THROUCH WIRINC. TOP TO BOTTOM.:q f-- .N' ,
"
, ' j,- NO WIRE BENDING. NEATER ARRANCEMENTS.''

- E- '.

. . e;- ,.
'. =

9: J.. * SILVER PLATED CURRENT-CARRYING
. ;, f

.

.

PARTS THROUCHOUTi '-

.' - + . PROVISION FOR AUXILIARY INTERLOCKS TO

''

f,*[- e' |. 5
. .. ''

'

EXTEND RANCE OF CONTROLs '-
~ % . . . - .

.

.
.g .; .

, y f7 ...; , . ~, ..[ h . - * DEAD FRONT SAFETY WITH ISOLATED

.

: .*te..

n/. .%
.

, - f:M ; ' , a. Q3. . ~ CONTACTS AND SHIELDED CURRENT CARRYINGi
'

'

!.. . [ .; . , . j *' .
PARTS.. ..

MSCPs mount in holders on the disconnect switch with
visible contacts but not visible arcs. Window openings . ENCLOSED ARC CHAMBERS FOR MAXIMUM $
in the switch front show the double-break contacts SAFETY. LONGER CONTACT LIFE. W
when the switch is open, and a red "ON" flag when the LESS MAINTENANCE
switch is closed. Closing of contacts and arcing take
place safely inside are chambers. All exposed current-
carrying parts, including the MSCP holders, are dead
when the switch is open. Auxiliary electricalinterlocks
are available for switch mounting when an external
control source is brought into the starter enclosure,

s

.

3

6
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*

.

! . I=T E INSTANTANEOUS

( TRIP CIRCUIT,

'

3REAKERS -

;

! * INSTANTANEOUS TRIPPING UNDER SHORT
CIRCUIT CONDITIONS WITHOUT NUISANCE

|
-

, , p- ,

TRIPPING
1 <.y,. . . .

* REC ED TERMINALS FOR DEAD FRONT
,

i !

* DIRECT OVER. CENTER TOGGLE HANDLE GIV!5 |
f . "' . , QUICK MAKE QUICK BREAK OPERATION |i g

'

i . * STRAIGHT THROUGH WIRING. LINE ENTERS AT'

{ TOP. LOAD CONNECTS AT BOTTOM j
i

'

g!**6 i d * SILVER-PLATED CURRENT-CARRYING PARTS
THROUGHOUT FOR LONG LIFE. LOW WA'ITAGE'

- .

LOSS.(- p .p .
* PROVISION FOR AUXILIARY CONTACTS.#

I iI ~ | 'L:[-I NORMALLY OPEN OR CLOSED SHUNT TRIP OR
I

,

I UNDERVOLTAGE DEVICES

4 3 ( * CONVENIENT BREAKER TRIP ADIUSTMENT-
# THREE DIALS ON FRONT OF BREAKER

7 .
, . . . .

'
* TRIP FREE MECHANISM PREVENTS CONTACTS

O' " ^^
|

The ETI magnetic instantaneous trip circuit breaker yERC T

( can be adjusted to eliminate tripping from motor
rting currents. But it still prosides split-second

., eration (less than one cycle) when dangerous
overcurrents occur. HFCPs mount in holders below the
ETI breaker.They are installed easily from the front.
and attach to the load side of the breaker.

y

i

! (

|
,

.

4

.
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MSCP COMBINATION'

STARTERS 3
,

Ctess A42 Cornbination Starters--Reversin;,
Class Ada Consbination Starters--Non Reversing .e. -
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\HOW TO SELECT |

.

HEATERS AND MSCPs'
-~or total circuit protection. first select the correct heater for proper selection The heater tables will also show
iement Nameplate full load motor current is the most what MSCP to use MSCPs are desmnated by a letter

| important information for heater selection Size of corresponding to a heater size for each starter Three
starter and ambient conditions are also necessar) data MSCPs are required for each in combination starter

HEATER SELECTION TABLES
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