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SUBJECT: Generic 300 start tests for Electro-Motive Division of General
ifotors (EMD) Model EMD-645E4 diesels.

ORJECTIVE: To demonstrate restartin9 reliability and load pickup
capability, IEEE Standard 387-1972 and 387-1977.

TESTS: All tests were conducted on Tandem Diesel arrangements of the
following conbinations:

,

a Tanden 16-645E4 - 900 RPM. Exhibit 1
b Tandem 16-645E4 with a 12-645E4 - 900 RPfi. Exhibit 2

*c Tanden 20-645E4 - 750 RPM. Exhibit 3

RESULTS: This is to certify that the data presented are copies of actual
test results.
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*Please note that item (c) is test data portaining to the Beloit
generator unit and the auxillary systens for the 645E4 engine model.
The auxillary systems are identical for all engines of that model
irrespective of the number of cylinders (i.e.16 or 20).
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SUBJECT: Generic 300 start tests for Electro-Motive Division of General
hJtors (EMD) Model EMD-645E4 diesels.

OBJECTIVE: lo demonstrate rest.irting reliability and load pickup
capability, IEEE Standard 387-1972 and 387-1977.

TESTS: All tests were conducted on Tandem Diesel arrangements of the
following combinations:

a Tardem 16-645E4 - 900 RPM. Exhibit 1
b Tandem 16-645E4 with a 12-645E4 - 900 RPM. Exhibit 2
c) Tandem 20-645E4 - 750 RPM. Exhibit 3

DISCUSSION: Proportional load division between diesels of the tandem
arrangement is accomplished by means of the Woodward 2301 governing
system and the Woodward governor actuator EGB 10 or 13P mounted on each
engine.

The starting system components on the diesels for (a) and (c) above are
EMD standard. The components on (b) except for the starting motors
were to the ASME Section !!! Class 3 Code but the system function and
arrangement was the same as for (a) and (c). The components used
including the air start motors are the same size for all units.

- Figure 1 shows a typical EMD16-645E4 tandem arrangement. Figure 2^
'

shows a typical EMD 20-645E4 arrangement.,

Figure 3 shows a typical EMD 645-E4 engine mounted starting system.

The starting logic and controls for tests (a), (b) and (c) were
essentially the same with no significar.t differences.

The startirig phase is actually in two parts:

(a) Start signal, start logic and cranking.
(b) The acceleration due to available engine torque when the engine

fires.

Part (a) is essentially the same for all units tested and for which
there are recorded 900 valid tests.

Part (b) is the acceleration to rated speed as a result of engine
torque vs. system inertia. For all the tests, the acceleration was
within the specified time limit of 10 seconds.

The generator inertia for the GEAPD llPCS differs from the inertia of
the tests in this discussion. However, site tests conducted by GEAPD
on the liPCS unit have verified the acceleration within the specified
limits.

g A minimum of 50% resistive load was applied to the diesel-generator for
each of the tests (a), (b) and (c) to demonstrate the load acceptance
capability of the units being tested.
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The test conducted for (a) was done with 300 cold starts and no hotm-

starts. This test was done prior to the 10% " hot start" requirement.

However, test (b) and (c) were conducted with 90% cold starts and 10%
hot starts.

It is noted that there is no significant difference of the start and
acceleration time between " hot" and cold starts.

() Cold starts are those made from standby conditions wherein the
engine jacket and lube oil systems are kept warm by externally
supplied means as is duplicated in operating plant conditions.

() Hot starts are those made from conditions where the engine jacket,
lube oil system, and engine case with internal components are at
normal operating temperatures the result of thermal gain from a
previous run.

Remarks about Excerpts of Data

Strip Chart records of every 50th start show the following variables
against time.

() Acceleration, RPM
( ') () Power Leading, KW
'~

() Current Loadir.g, AMPS
() Frequency, HZ
() Potential, VOLTS

Fig. 4 shows how the charts may be read.

General Remarks about Exhibits

Each start consisted of:

a) Starting signal

b) Acceleration to rated speed within 10.0 seconds from issuance of
starting signal,

c) The sudden application of at least 50% resistive load at the 10.0
second point.

d) The load level (50% minimum) was maintained until the jacket
water, lube oil, and cylinder head temperatures stabilized.
Stability for a variable is judged to be reached when the plot
flattens beyond the knee in the conventional sense, lhis takes
approximately 25 minutes from the start signal.
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TANDEM DIESEL-GENERATOR

. QUALIFICATION TEST.
300 CONSECUTIVE COLD STARTS

,

The tandem diesel-generator assembly includes:
;

1) EMD 16-645E4 Diesel R.H.
2 EMD 16-645E4 Diesel L.H.

,.

3 Electric Products Generator rated:

Continuous - 4400KW . 8PF;

2000 Hour - 4750KW .8PF
i Hour - 5000KW .8PF

6900 Volt, 3 Phase, 60 Cycle,

(900 RPM)

4) Electric Products Static Excitation
5) Governor System - Woodward 2310 Control

EGB10/13P Actuator
. 'O'

Each tandem assembly will be subjected to a 72
' hour load test at 4750KW, 0.8PF prior to con-
ducting the 300 cold start qualification test.

,
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DII*INIO.%' OF MORRISON-KNUDSEN COMPANY INC.

'r

n P. O. BOX 1928 ROCKY MOUNT, N. C. 27801. TELEPHONE (919) 977 2720
'%)

.

PREST AR,T LOG SHEET

Unit # [k [S Test il 8D Date APR 1 a 1975

A OC B QC

Ambient Te mperature ----------- EN----
Barometer Reading-------------- EN-
H u mid i t y - - - - - - - - - - - - - - - - - - - - - - - - - dI-
Hot L e g L. O. Te m p. - - -- - -- -- - -- -- - - -- - - /N7 /2 b
Hot L eg. J. W . T e m p. - - - - - --- - --- - - - - - - - /0 / / 0 3-
DC Supply Voltage- - -------------- l N--
A uto-St a rt Pos ition - - ---- - - - - -- -- - - 0 3- -- /

Pressure in Air Tanks----------- N $I--
/ @.Lube Oil Stand-by Pre s s -----------------

O
Pressure in Air Tanks [b

immediately after
start

Remarks - Test Technicianf g
vsnoC0_ &

r-
Witness

[fOV'

_

I

. _ .

_ _ . . ._ _-
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POWER 8so-2

QSYSTEMSDIVINIO.V OFMORRISON.KNUDSEN COMPANY INC.
( -

,r x

~Lh
.

START LOG SiiEET

untry A t# go TEST- to oAreAPR 1 4 1975
_.

Interval Time A.C. Volt A.C. Amp Freq. KW

ff] A B | C A 13 C

1 nin. f:3 La f9pu (qoo 89o0 $@ f40 j@ 60 23.3
5 min. 5: 5 8' 6960 6700 6 700 080 990 ffD 60 3533
10 min. fp ,' O] hYOO f900 hT00 hhO kO h{f0 bO 3]33
15 min. $,' gg $O0 h00 h980 hh hQO hhO hh ~})0

g Success Void Failure

Q

6._.[K M 4TESr 1Eciis1C1An

PSD QC h.
<

WITNESS

REMARKS

|

rO

,

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



P FFER 850-3

QSYSTEMSDI D 'INIO.1' 0F MORRISON- KNUDSEN COMPANY INC.
f

-

START LOG SHEET

APR 141975
'

jgg_ g .,. gc
-A/B Test # -DateUnit _ - - -

Interval Time Exhaust Intake
Back Press. Suction L.O. Press. F.O. iress.
Inches H,n Inchoc H60

A B A B A B A B

_- 5|G T '

2 min. .$|55 $sh ( 2. S* bD f$- (h /Z. 56
4 min. (|$7 ks R () fh $$ @(o 89 $2_. $6
8 min. D'.0f h.h $.Z <[, & $R {{ Q(, ,jy $6
15 min. d '. O 7 sh 3, 3 $8 [,7 79 41 5'd_

i

TEST TECilNICIAN hg

PSDQC].
'
,

REMARKS V

WITNE

:

i
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IO
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f hffS 850-3

4QSYSTEMSDI 9 ' INION OF MORRISON-KNUDSEN COMPAN Y INC.
r
O

START LOG SHEET
.

#F d B-F /## -Date APR 15197CUnit -A/B Test # V ;

Interval Time Exhaust Intake
Back Press. Suction L.O. Press. F.O. Press.
Inches Hon Inchec H,r )

A B A B A B A B

2/.3/ '
- -

2 min. 2.| .* d 5 $. 7) YY {.h 8.b Yh 5 ?Y $2.
4 min. S|'b5 Y. 8 Y.Y (.h Se h $h $2. Yf {2
8 min. 2| *b $ Y.Y 0. Y h. Y $.Y hL hh k [L
15 min. S | '' Vh N.Y Sh 55 $* h S0 $$ Yf 52.

eO .
;MTEST TECHNICIAN

'

d_~mesAmm P e oc

WITNESS h

rO

|
_ _ - _ _ _. - - . - -
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POWER e5o-2

& SYSTEMS
' DI9'IN10.1' OF MORRISON-KNUDSEN COMPANY INC.

(~

-

START LOG SHEET

inuu A # R# TEST, /00 naTe APR 151975
Interval Tine A.C. Volt A.C. Amp Freq. KW

Q /7 3 / A B C A h Il C

1 min. Of*. M 80 k88 fdd [[O [Y8 [[M [O NO
5 min. f { ,' 16 6 96 o 6960 STso G80 090 We de IEE.1
10 min. // .* 4// [k8d [9dS [f#O [[O f Y# [[O [O 88M
15 min. h|.'Nb hSOO bf00 hY30 $$5 h90 hf0 $$ 35 0

"" ""*" "" " " " " ''O
~

TEST TECIINICIAN [, , y
< -

PSD QC Qw
A

WITNESS Mh

REMARKS

,

cO

__ .. . - -
l
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K]VER *s -

%g|tSYSTEMS.

DIYINION OF MORRISON-KNUDSEN COMPANY INC.

C ~'
/ )' P. O. BOX 1928 ROCKY MOUNT, N. C. 27801 TELEPHONE (919) 977-2720
's,

.

PREST ART LOG SIIEET

Unit # A l/ R p. Test !/ /C $ Date APR 1 5 1975

A OC U O'C

Ambient Te mperatu re ------------ I 1---
Barometer Reading-------------- bNI-
Ilu mid ity - - - - - - - - - - - - - - - - - - - - - - - - 17- - /)T
H ot L eg L. O. T e m p. - - --- -- - - - - - -- - - -- -- / 4

feJ,

/
Hot Leg. J. W. Te mp. ------------ S 1--

------

DC Supply Voltage-------- -------- /
A uto-St a rt Pos ition- - -- --- - -- -- -- - M--
Lube Oil Stand -by Pre s s -------------- --- /4 IN
Pressure in Air Tanks---------- AI3----

fQ.

Pressure in Air Tanks [
immediately after
start

Test Techniciar(.3 4Remarks -
,

a
PSD QC . Em

J
Witness CLh

.

| m

!fC

t \

I |
'

__ _ _ _ - _ _ - - -
1
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PCWER 8so-'

RSYSTEMS.

DIVINION OFMORRISDN-KNUDSEN CO.MPANY INC.

/~ P. O. BOX 1928 ROCKY MOUNT, N. C. 27801 TELEPHONE (919) 977-2720
(

.

PRESTART LOG SHEET

Unit #Aff M Test # /[O Dakop471976io A

A OC B QC

Ambient Te mpe ratu re -------------- N--
Barometer Reading--------------- M O- "

H u m id ity - - - - - - - - - - - - - - - - - - - - - - - - - dO- -
Hot L e g L. O. T e m p. -- --- --- - - - - - - - -- - - /37 /3i
Hot L e g. J. W . T e m p. - - - - - -- -- -- -- - -- - - - //A //8/
DC S upply Volt age - - ----------- --- lM--
A uto-Sta rt Pos ition- ------- ------- M S'
Lube Oil St and -by P re s s - ---- - ---- -- -- - -- / Jl /I
Pressure in Air Tanks------------ SM-

Pressure in Air Tanks /76
immediately after

start

Remarks - Test T.echnicianh . u.), h

| PSD QC hjf (Zj

Witne ss ,

I
I,

l

LO

|
-- ._.

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



.

POWER 8so- 2

. QSYSTEMSDIVINIOS' OFMORRISON KNUDSEN COMPANY INC.

IO
,

START LOG SHEET

UNIT #Nh 3h TEST #! DATE APR 1 7 1975
Interval Time A.C. Volt A.C. Amp Freq. KW

A B C A B C

1 min. .T.' O f {p4de _ 64pb &4de &$O $&Q_ _ jff_ hO & 33
5 min. $,* @f* (9900 &$$O &QGD jfD QL yfD 60 3X}}
10 min. 5:10 6900 49eo 4940 AfD A$o AfD && 3355_
15 min. $ |f & Q00 &V00 &$00 A$0 $$O ,)$0 h0 $$35

Success Vo i(1 Failure

,

TEST TECl!NICIAN M . /2 ) b s J

PSD QC dd h
WITNESS

| REMARKS

|

LO

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



POWEIt 83o-3

* SYSTEMS
' DI9'INIO.V OFMORillSON.KNUDSEN COMPANY INC.
'

m

START LOG SHEEI
.

' '
Unit -A/B Test # -Date

Interval Time Exhaust Intake
| Back Press. Suction L.O. Press. F.O. Press.

Inchos Hoo Incho< H ,t >

5 too a a ^ a ^ B ^ B
.

2 min. 5: 02- 4,3 s,o 5,4 5,4 9 2- 9 Z- 4/ 5 2__
a min. S'04- +4 6, z 54 5, 7 86 87 4} 5%
a min. S',OB 44 5, $ 5,1- 5, 7 8I A6 d.l 5%
is nin. E?15 4, 5 5,5 F,4 5,7 76 82 4l SL

. TEST TECHNICI ANM. /A) .

REMARKS PSD QC [/ /N/)

WITNESS

. _. . __ _ _ _ - _ _ _ _ - _ - -
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PSYSTEMS
surINIeX OFMORMSON-KNUDSEN COMPANY INC.

O'~N
P. O. BOX 1928 . ROCKY MOUNT, N. C. 27801 TELEPHONE (919) 977-2720

.

PREST ART LOG SHEET

Unit # A J g3 Test Il j o O Date APR 2 6 1975

A OC U QC

Ambient T e mpe ratu re ------------- 7- --
Ba rometer Re ading---------------- 2G12-
H u mi d i ty - - - - - - - - - - - - - - - - - - - - - - - - - 3 7- -
Hot Le g L. O. T e m p. -- -- - - - - - - - - -- - --- - - /Ob /0
Hot L eg. J. W . Te m p. - - - - - -- - - -- - - - - - - - - /0/ I#b
DC S upply V olt age- - ---------------- /8-9-
A uto -St a rt Pos ition - - ---- - - -- -- ---- - - 6- pA
Lube Oil Stand-by Press --------- - ------ E#
Pres sure in Air Tanks----------- -- d8A -

Pressure in Air Tanks 2 03-
immediately after
start

Remarks - Test T.echnician f . g/.g

l'8 U G C & L'
Witness

e

!

FO



'

POWER 85o-2

. gsrsmus
DI9'INCON OFMORRISDN-KNUDSEN COMPANY INC.

Qfjm
L) -

.

START LOG SHEET

UNI u A 3 n_3 TESw n oc nATAPR 2 6 1975

lFreq.Interval Time A.C. Volt A.C. Amp KW

7:u3 A a | C A B C-

1 min. 3 :4u $900 $900 8960 $70 $f0 970 60 333 3
5 min. 3,Wif b900 bT00 8 700 970 $@D ;170 80 3333
to min. 3.'53 8960 b900 6900 $ 70 0-f0 970 (p 0 3313
15 min. 3 .' S Y bNO bT0 0 bV00 bYO $$O $YO bO .T353

(d Success Void Failure
v

TEST TECilNICIAN [ _-

PSD QC b ,/

WITNESS

REMARKS

, __

e

|
1

!

-- - _. . _ _ - - _ _ . _ _ . _ _ _ _ _ _ _ - _ _ .
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PCWER 8so-a

RSYSTEMS2910 ' INION OFMORRISON.KN!)DSEN COMPANY INC.

O
START LOG SHEET

'

APR 261975
Unit A7 d3 o0-A/B Test # -Date

Interval Time Exhaust Intake
Back Press. Suction L.O. Precs. F.O. Press.
Inches H,n Inches Hon

A B A B A B A B

- 3 *. is. 3
'

2 min. ] * g g~ $~ f f, .1. f, f )6i /pf -y 1 j1

4 nin. 3*y7 f g,j _f 1 f ff 9 og /06 . , , ~) 2

8 min. J'3-1 g- (, . 2. S' 1 C# g# c) 2. '12 72.

15 min. Jts-7 ft /, , 3 3- g: r g4 gg 12. 7V

{ TEST TECHNICIAN .a

RE31 ARKS PSD QC M
WITNESS

!

!

(O :!

1
1

- _

. - _ . .__ _ - _ _ _ . _ _ -_ _ _. .. _ _ _ . .-
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POWER 8so-t-

QSYSTEMS.

( ) DIVINIOV OFMORRISON.KNUDSEN COMPANY INC.
v

P. O. BOX 1928. ROCKY MOUNT, N. C. 27801 TELEPHONE (919) 977-2720OV
.

PRESTART LOG SHEET

Unit #A3 33 Test # 25d Date APR 2 8 1975.

A OC B QC

b- -
Ambient Te mperatu re ------------ dTS-
B a romet e r Re ading--- -- ---- -- - -- - N- -H u mid i t y - - - - - - - - - - - - - - - - - - - - - - - - - -
H ot L e g L. O. T e m p. - - --- ---- - - - -- - - -- - /E7 / 3(p
Hot L eg. J. W . T e m p. -- -- ----- ----- -- - - /#2 // /
DC -S upply Volt age - - - ------------- 4 2 M -
A uto-Sta rt Position- ------- ------- h Og -
Lube Oil Stand-by Pre s s ----------------- 20 2. Z

O ereeeerein air remke------------ > * -
O

Pressure in Air Tanks b
immediately after
start

Re ma rks - Test T.echnicianM. h

PSD QC h. gu
, . -

Witness

O
\,/

O

. -- . .. ..



.. -. . -- - - - - - -

'

POWER 8so-2

QSYSTEMS 10 DIVINIO.V OFMORRISON-KNUDSEN COMPANY INC.
%)

OV -

.

START LOG S11EET

uNITu/3 33 TESTu aso nurrAP R 2 8 1975

Interval Time A.C. Volt A.C. Amp Freq. KW

A B C A 11 C

1 min. 6,'37 4 90o 69ee & Goo D]o .2 2C_. Jy_p___ &c 3333_
S min. 4 // 64eo fogon (oggo 220 J20 jyo (p0 AttA
10 min. L:s/G 6400 44oo fo9eo 2 70 J2o 270 (so 3333
15 min. 'fs:SJ (o9eo 444o 4900 270 280 270 40 3555

Success Void Failure

O

TEST TECIINICIAN %. h
7

PSD QC fj7 m

WITNESS

REMARKS

I
,

1

|

O
O

_ __ . - _ _
- -- - _ . - .



'

'PCWER 8s0-3

0. QSYSTEMSDIVINIO.Y OFMORRISON-KNUDSEN COMPANY INC.
'4

m
k-) START LOG SHEET

Unit ~b -A/B Test # -Date

Interval Time Exhaust Intake
Back Press. Suction L.O. Press. F.O. Press.
Inches H,0 Inches H,0

A B A B A B A B

_

fo;3 6 - - - -
- -

2 min. (p .' 3 j ho [ $,/ $sh fh /f 70 50
4 nin. (n: 60 Q h o1, ,$~ / $,h (7 fff ?0 [h
8 nin. (c '.hk $ h,1 Sp } ( (g -Q fZ 70 fd

(,3 / $ [o,R S, / (~ h N d [[15 min.

TEST TECilNICIAN M h
O gSooc e g n 'aEsARxS

/
WITNESS

-

0 1
O l

:
l

l

- -. - - . _ . - . - _ . . -- . - . . - _ _ _ - - _ _ . _ _ _ __ _ _ __.
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POWI!R *so-

RSYSTEMSDIVINIO.Y OFMORRISON-KNUDSEN COMPANY INC.

P. O. BOX 1928 ROCKY MOUNT, N. C. 27801 TELEPHONE (919) 977-2720

'

,

PREST ART LOG SHEET

! Test il IJaleAPR 1 2 1975Unit #

A OC B OC

A mbient Te mperature --------------- h N
Barometer Reading----------------- I Os CO
H u mid i ty - - - - - - - - - - - - - - - - - -- - - - - - - - 6 0
Hot Le g L. O. T e m p, - - --- - - - - -- - -- - --- - - /37 /33
Hot L eg. J. W . T e m p. - - - - - -- - - --- - - - - - - - // / //o
D C S up ply Volt a ge- - - --- ------- --- -- / %3
A ut o -St a rt Pos ition- - ----- - ---- -- -- - - -- --

IN /dLube Oil Stand-bv P re s s -----------------

Pressure in Air Tanks--------------- DU
'

i

Pressure in Air Tanks /95
immediately after

start

Remarks - Test T.echnician h7.Ld. 0%
V

VSn QC $W/_'$h(n&_y

Witness

- -. __ .- . _ - . _ _-



.

POWER 8sa-2

,-- Q' SYSTEMSDIVINIO.V OFMORRISON KNUDSEN COMPANY INC.
;

,

!'

START LOG SilEET

DATE kp*!32-i SIUNIT # TEST # I
. . - -

Interval Time A.C. Volt A.C. Amp Freq. KW

| C A 11 fCA B

1 min. J. qt 4900 640c (Ac e A86 190_____ jfL fo A 3_3_3_,$__

5 min. J. qq (s900 4Q00 (Aioc 3sto 290 280 60 22R3
10 min. /:S6 fo9eo 6900 6900 A80 A90 D20 60 3333
15 min. J.*gr 6gcc 44eo 69to .160 590 ASO le O R33T

Success Void Failurexs (
,

TEST TECIINICIAN G4 (M . [h
PSD QC hl *h fufk_
WITNESS

REMARKS
,

_

O

l

|

_ _.



. .

1*OWER eso-3

QSYSTEMSDI 9'INIO.V OF MORRISON.KNUDSEN COMPANY INC.

START LOG SHEET

,

APR 121975Unit -A/B Test # -Date

Interval Time Exhaust Intake
Back Press. Suction L.O. Press. F.O. Press.
Inches if,n Inchec tho

A B A B A B A B

f ,' 4 0 -

2 min. / ! d 2_ 4, 3 f, o g, S 5,7 9o 9 2. 43 52-
a min. )'ec 4, 3 s , 2- 5, 4 - 5, 7 As en d3 So
a min. I!dA 4 , cl 5; 3 S4 5,4 80 88 43 5 2.i

ts min. J;ss 4. S r, 4 5, 4 5,b 7g Ad. 4.3 52-

b'' TEST TECilNICI AM/. R/. CNuD

REMARKS PSD QC h wh
WITNESS

.

I

- - - . - _-



7._

POWER SYS. asemesammunes..T.E.MSen

'

The power unit consists of two (2) EMD diesel engines, a
.

IC-645E4, driving one (1) Electric Products generator
coupled with EMD tandem couplings, forming a diesel-
generator assembly.

1. Electric Products

Generator Output Capability 0 0.8 Power Facton
Continuous: 3676 KW
2000 Hours: 3970 KW
i Hour: 4212 KW

Generator Rating:
Continuous: 3676 KW, 4595 KVA,

4160 Volts, 3 Phase, 60 Hertz, 900 RPM, 0.81

Power Factor;

2. Electric Products Static Excitation

3. Governor System - Woodward 2310 Control EGB10/13P Actuators

>

O.

!

!

|
|
2

i
i

!
:

f

!'
i

.

!

|

EXHIBIT 2

i

r

J

- _ - _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ . _ _ _ . _ _ _ . _ _ . _ _ _ _ . . _ _ _ . _ . . _ _ _ _ _ . _
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0 nQ
.

n = u. . 9
s,

f.n<

(m .

IWO #6020 '

UNIT #6020-3 ENGINE SERIAL # A. 7 9 G / /a7g B. ~77 G I 1429 DATE: f/ f'/ 7d
'

. RUNNING DATA LOG ,

EXH.BACK INTAKE AIR FUEL OIL ,

-
- PRESS. SUCTION PRESS. LUBE OIL JACKET WATER EXHAUST TEMP. I

INTER- TIME INCH OF PRESS. INCH PI-63A/B TEMP. DIFF. WITHIN |
*

22.o*Jik f
REMARKS200VAL EO OF H O PRESS. TEMP.

Ndo2 F dd
b PI-31A/B TI-35A/B TI-45A/B

*

! A B A B A B A B A B A B 6 T'; 6

Q CHECK /YlSex'

li:co 4*C T (.3 T, 9 u9 fa '1 %- 'f7 52'c Sl *c S3 'c 34'C'' c
INDICATE 6 TX,"

11:rc u,9 5^ f1 c, 9 4- 9 Fo 47 94 92 c rc'c 7/'c yst'c <-
f gygyrge. -rtmp.*

II:ry M r F, z W9 uo Tb ?o 9b 9C *c Sa'C 7t 'c 75 't. f,N,'.,. '" W'' '
'

NOTE: Take readings i= mediately after applying load and 5 minutes after. If the temperiiture did not reach minimu=
cperating temperature specified on Page 83, continue operation of unit under load and take readings at 5 minutes
intervals or after the minimum operating temperature re'quirement is met.

Y PRE-START DATA:
-

,

APPROVED"""5

1. Lube 011 Into Engine (TI-36A/B): (A) y/ *C (B) f4 g *C
2. Lube 011 Out of Engine (TI-35A/B): (A) forc (B) rf 'C y y,

3. Jacket Water Into Engine (TI-44A/B): (A) 43*c (B) y/ * C *

.
4. Jacket Water Out of Engine (TI-45A/B): (A) 4 5 'c_ (B) 32 * L

POWER SYSTEMS DIV. M.-K,
5. Amstent air er-

PRESSURES ., ,. y3 , p g , 3 .,;

6. Lube Oil (PI-34A/B): (Ale -3 6s- 01 m T 4. -
1 7. Starting Air Pressure: PI-7 0 A s t, <- PI-71A '/4 7 PI-70B /4r PI-71B //. 2,

, , ,

.. _

*
_

SUCCESS VOID FAILURE ~,

:v -
.

.

TEST TECHNICIAN: E _ J,,,.! PSD QC: k 8[ M WITNESS:
~

-
- ,. ,

.
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IWO #6320
UNIT 66020-3 FNGINE SERIAL # A. 79C1 1078 B. 79G1 1029 DATE: p///Sd '

'

RUNNING DATA LOG-
.,

EXH.BACK INTAKE AIR FUEL OIL.

- PRESS. SUCTION PRESS. LUBE OIL JACKET WATER EXHAUST TEMP.
-

INTER- TIME INCH OF PRESS. INCH PI-63A/B (PSIG)* ( C)* TEMP. DIFF. WITHIN
VAL HO OF H O

2 2 (psic), PRESS. TEMP.
MIN.6 PI-31A/B TI-35A/B TI-(45 A/B

220 g ah. * REMARKSC)*
4..J

A |B i A I B i A | B i A | B l A | B l A B i A* { B*

| b'f7 ! 4.9 | 4,4 | 4.2! f, f I,t/ /J. t 95 45 | D C2 | f4 4f |
'

|5 Irrt I 4., s ! 4,el 4.1 l r.1 I 419< I To l~/orl 75 I v4 I 72 7+ IM M_
$ |3| T4 4, $ | [ $,5 El- 4!L 4 9 f f. W $N $0 in | lY

| I i | I I i l /IflI
NOTE: Take readings immediately after applying load and 5 minutes after. If the temperhture did not reach minimum
aperating temperature specified on Page 83, continue operation of unit under load and take readings at 5 minutes
"ntervals or af ter the minimum operating temperature requirement is met.

PRE-START DATA:

TEMPERA'"URES

APPROVED
<**"]o

4. Lube Oil Into Engine (TI-36A/B): (A) 82 (B) 4/7 ( C) *
-

2. Lube 011 Out of Engine (TI-35A/B): . (A) 33 (B) 93 ( C) * 1 *
(f.JacketWaterIntoEngine(TI-44A/B): (A) Jo (B) SE2 ( C) * ***

4 Jacket Water Out of Engine (TI-45A/B): (A) .r2. (B) 50 ( C) * POWER $YST*wS Di'i M,-K,!. Ambient Air Ile ( F)*3

PRESSURES , ., ,. ,, , 4 p gm
p. Lube 011 (PI-34A/B): P5I (A)u . 3 3 - CB).s - 36
7. Starting Air Pressure:f8PI-70A /f 7 ', PI-71X /fr~, PI-70B /87 , PI-71B /87

- n-

-.

SUCCESS | VOID FAILURE

| V |
~

$

EST TECHNICIAN: k PSDQC:[[ [6 f6 WITNESS:
'

/ 'l ' 'f. '/

- _ - _ - - _ _-
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) START SHEET
*

!.* $ * START # 10 /
IWO #6020 / [ |

[ UNIT /i6020-3 ENGINE SERIAL # A. 79C1 1078 B. 79G1 1029 DATE: [/ )/N '

iv ( /
~

i RUNNING DATA LOG -

.w

'$ j EXH.BACK INTAKE AIR FUEL OIL '
|

PRESS. SUCTION PRESS. LUBE OIL JACKET l'ATER EXHAUST TEMP.
INTER- TIME INCH OF PRESS. INCH PI-63A/B (PSIG)* ( C)* TEMP. DIFF. WITHIN ,

|VAL HO OF H O (pgic), 7RES S . TEMP. ( C)* 220 J ah. * REMARKS i2 2
MIN.* PI-31A/B TI-35A/B TI-45A/B 4..J i.

I A. B A .I B | A IB A I B l A I B
'

A_ l B | A* B*i

.'[O k2 [. $h W2| 3 d ! [[ I f[ | h. I N k
5 17:/fl//#.WJ 14,(IS,7 IV) W9 99 /B/$417d | 7 d I~7 Y l?/f/fP84fil

1|3 17:tr WA ld& Va/LC7 W? WP IPh 97 iPS \ Po \ 9 <f W |2Mfii?)46)
i f I I f I I i i i l I VM
NOTE: Take readings immediately after applying load and 5 minutes after. If the temperature did not reach minimum
operating temperature specified on Page 83, continue operation of unit under load and take readings at 5 minutes

} intervals or after the minimum operating temperature requirement is met.

I PRE-START DATA:

TEMPERATURES

1. Lube Oil Into Engine (TI-36A/B): (A) [ (B) 7) ( C) *
2. Lube Oil Out of Engine (TI-35A/B): _ (A) (oO (B) 77 ( C) * f ~b.db -

'

3. Jacket Water Into Engine (TI-44A/B): (A) fel (B) 7C ( C) * i

eb,(B)_ } u- ( C) * g8 $yh{h|h4. Jacket Water Out of Engine (TI-45A/B): (A) /2 *

. .

5. Ambient Air ( F)*
PRESSURES -

<'3. ,. n ,
'

'

6. Lube Oil (PI-34A/B): 8l ( A)c.7/J- w. (Bls
7. Starting Air Pressure:E/PI-70A f f/i , PI-71A Tfl.g PI-70S $4F PI-71B /9//-, , ,,

*
--

=
=

| SUCCESS | VOID
FAILURE

'
.

r
?.

PSD QC: do- I. [[[*.4, f/7[@C
TEST T.ECHNICIAN: [h ,_ 4 WITNESS:
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| UNIT (16020-3 ENGINE SERIAL # A. 79C1 1078 B. 7901 1029 DATE: f. ' [d
,

f /a

RUNNING DATA LOG*
-, ,

E EXH.BACK INTAKE AIR FUEL OIL !
.

" *
PRESS. SUCTION PRESS. LUBE OIL JACKET UATI'R EXHAUST TEMP. !

INTER- TIME INCH OF- PRESS. INCH PI-63A/B (PSIG)* ( C)* TEMP. ~)IFF WITHIN
VAL HO OF H O

2 2 (PSIC)* PRESS. TEMP. ( C)* C gah, * REMARKSMIN.* PI-31A/B TI-35A/B TI-45A/B 4.a
A iB _| A I B l A |B A B I A ! B l A I B A* I B* I

D.]O | $ .h$$ / 3 W[ k $ 3 /pb {p Wh W 30 WW(s' 7:3rW.9 4.9 \LE| L t W7 WP \90 |nd 29 ' ,1 | ~7 4 I n Lt % 46 %
,

3 171W !//,P i f |[fi t / @ 7 ! M9 | Pt 9 F i ft ' Pd | 7( l ~7 ( IMIM!
; l- ! ! I i i | I ! I I fiX
| NOTE: Take readings immediately after applying load and 5 minutes after. If the tenperature did not reach minimum

-

i operating temperature specified on Page 83, continue operation of unit under load and take readings at 5 minutes
intervals or after the minimum operating temperature requirement is met.

|
PRE-START DATA:

TEMPERA'"URES

1. Lube Oil Into Engine (TI-36A/B): (A) N (B) [b ( C) *
'

ENSR'hi.ulgBATEria u2. Lube 011 Out of Engine (TI-35A/B): , (A) fd (B) W ( C) *3. Jacket Water Into Engine (TI-44A/B): (A) If d- (B) 'l 6 ( C) *4. Jacket Water Out of Engine (TI-45A/B): (A) 4p (B) ~Jo
( C) * ~ POWER SYSTEMS DIV. M.-K.5. Ambient Air ~20 '( F)*

PRESSURES
, ., ,. o a W.u m

*

6. Lube Oil (PI-34A/B): $l (A)ss3/./ w. (B)s J /. .
'

i

7. Starting Air Pressure:MPI-70A l 'E PI-7~1 A l'7 jf PI'-70B l 7 9' PI-71B /7#
, , ,

,,
.R

f
! -

| | SUCCESS | VOID | FAILURE i
I | 7 I

. [e. N PSD QC: #!fo*TEST TECHNICIAN: WITNESS:,m
5$
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START CO'

DATE: MUNIT 6 -3 ENGINE SERIAL # A. B'. ''

-
i.. .

. . . .

RUNNING DATA LOG I','

.. ,

.- e EXH.BACK INTAKE AIR FUEL OIL .

'

PRESS. SUCTION PRESS. LUBE OIL JACKET WATER EXHAUST TEMP..
. . , . .

INTER- TIME: * INCH OF PRESS. INCH PI-63A/B
'

,

TEMP. DIFF. WITHIN
AL HO OFHO TRESS. TEMP.

2 2 ,

,200 C REMARKS*
,.

PI-31A/B TI-35A/B * TI-45A/B,

B A B _ A B '?A B A B A B A '

/.' M Q 5 DI A M 4'(, 9+ 9d 91 ?d nY M~ 3%%
f 1/ .'35 8 O 4. t/ 4 W4& V+ 9C 9D: 96 7E ~7 4 ' 1%D445

>--

, .
.

, , 'p- -
.

NOTE: Take readings immediately after applying load and 5 minutes after. If the temperhture did not reach minimum
operating temperature specified on Page 83, continue operation of unit under load and take readings at 5 minutes
; intervals or a'f ter the minimum operating temperature requirement is met. ,

p . .,
PRE-START DATA: . , , .

g.
.

f.
' *

i:t E'

TEMPERATURES'

"1.' Lube Oil Into Engine (TI-36A/B): (A) b (B) 8O
'

2. ' Lube Oil Out of Engine (TI-35A/B): (A) f6 (B) frC p] [ { j gg
3. Jacket Water Into Engine (TI-44A/B): (A) f7 1 (B) 74 r p

urm|i ng yg g4. Jacket Water Out of Engine (TI-45A/B): (A) 7L
9A(- )

p gj[ pB '7 /u
VD C . a v. Hr. *ntp bLn;5. Ambient Air

.

' PRESSURES ''

(B). k
.

~6. ~ Lube Oil (PI-34A/B): (A)..[.W.
.

''
4s. -

7. Starting Air Pressure: PI-70A /96 ~ PI-71X /96 PI-70B /fd PI-71B /fd, , , ,
,

~; ' - b
'

j ',
-;.

,
, ,

.
, ,3

.. . -
. . , .,

SUCCESS VOID FAILURE ,

' ='

x
;;f. . .
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'R' START OG SilEET 'N ~

L'^ '
agm p .

. -

IWO ( J 020
/ ['f UNIT #6020-3 ENGINE SERIAL # A. 79C1 1078 B. 79C1 1029 DATE: 8 / /4 /

n

f f
RUNNING DATA LOG

-

.

} EXH.BACK INTAKE AIR FUEL OIL.

' -

PRESS. SUCTION PRESS. LUBE OIL JACKET WATER EXHAUST TEMP.
.

INTER- TIME INCH OF. PRES S . INCH PI-63A/B (PSIG)* (o )* ~C TEMP. DIFF. WITHINVAL HO OF H O
2 2 (p3Ic), 7RES S . TEMP- ( C)* 220 g ah. * REMARKSMIN.* PI-31A/B TI-35A/B TI-45A/B A.aA 4B i A B A B A I B ! A B l A | B A* | B* !/*ro\dr.4.T T L(, d 7 42 \ 9 3. ion io er o's g a. 19ffoIEMLl/ trf! Y l 5 4.f I 2. 4 I d7 //P 90 l/as l W l 2 o 79I72- 12E"zGLosJi

I /

!i3 i s : rP! r 15 id !l.// W7 |1/P I P 7 I # 1 9 317 9 I 7 </ ~7 d I2PJ} nl29% G|L F i i i i i I i fMi NOTE: Take readings immediately after applying load and 5 minutes after. If the temperature did not reach mininu-

operating temperature specified on Page 83, continue operation of unit under load and take readings at 5 minutes
intervals or af ter the minimum operating temperature requirement is met.

'
i

PRE-START DATA:

TEMPERA"'URES

1. Lube 011 Into Engine (TI-36A/B): (A) N" (B) d ( C) * g; 2. Lube 011 Out of Engine (TI-35A/B): , (A) (, O (B) W
(C)*h,IQ. 3. Jacket Water Into Engine (TI-44A/B): (A) 4- 0 (B)_ 9 f( ( C) *} 4 Jacket Water Out of Engine (TI-45A/B): (A) Lf-0 (B) To ( C) * 5~!" b*

! 5. Amuent itt o c') *
~ l'W!Ei1 SYSTEMS DIV* M*-K*PRESSURES

-

.* 4 o 4 .a m

El(.A)
..) h s.A (B1, s y6. Lube Oil (PI-34A/B): $l / - *

; 7. Starting Air Pressure: PI-70A l'9f/ PI-71A }9 f ~ , PI-70B/ 7 9' PI-71Bl9[,
,

-.

:-

} SUCCESS | VOID FAILURE

j V I | :-

TEST TECHNICIAN: / p PSD QC:MCh/ C- /B- PC WITNESS:- - sv

i

_ _ _ _ _ _ _ _ _ _ _ _ _



h[ START LOG SHEET l*
.

o START # O-

esIWO 06 (UNIT 6v M ENGINE SERIAL # A. 79C1 1078 B. 7 1 1029 DATE: [ //', Pd
,

/ '

RUNNING DATA LOG
*

, .

! EXH.BACK INTAKE AIR FUEL OIL.

*

PRESS. SUCTION PRESS. LUBE OIL JACKET WATER EXHAUST TEMP.
.

INTER- TIME INCH OF PRESS. INCH PI-63A/B (PSIG)* ( C)* TEMP. DIFF. WITHIN! VAL HO OF H O
2 2 (PSIG) * PRESS. TEMP. ( C) * 220 J ah. * REMARKSMIN.* PI-31A/B TI-35A/B TI-45A/B 4.3A iB i A I B I A IB | A l B l A | B | A | B | A* I B*

,

f !I'. / 01 5 .| b d .h! [7. M M I | V [ I @ b h [ d 8 h | f 6 ~31- | 1,

1 !s:is'i f irs.M & lof w 97 \nrHro ,x1,+ ,4 L29feas%
3 I5.'I7 ! fl'5d 6d ! /, !e/l M4IW !$fIPdI$9 | 7d 7Y 1396| M !

!
I i I i i ! i l I ! I/l/i

NOTE: Take readings immediately after applying load and 5 minutes after. If the temperature did not reach minimum-

operating temperature specified on Page 83, continue operation of unit under load and take readings at 5 minutes
intervals or after the minimum operating temperature requirement is met.

PRE-START DATA:

k' PROVED
TEMPERATURES ' ~

1. Lube 011 Into Engine (TI-36A/B): (A) 6~I (B) 4'3 - ( C) *
2. Luhe 011 Out of Engine (TI-35A/B): , (A) /, C (B) sm./ ( C) * t

'' h^ kf[ $/P)/h3. Jacket Water Into Engine (TI-44A/B): (A) // *1-. (B) g t/ ( C) *
.

4 Jacket Water Out of Engine (TI-45A/B): (A) #L (B) 38 ( C) - POWER SYSTEMS D!V. M*-K*5. Ambient Air 7 1- '( F)*
PRESSURES -

' '

6. Lube Oil (PI-34A/B): $l
6I(A) ..

(Bls -
PI-70A / 9 A', PI-7YA 7 ? E', PI- 7,0B__ / 9 A , PI-71B [h L

-

7. Starting Air Pressure:
~

-

,

:.

I SUCCESS, jVOID | FAILURE {

| r I I -

.

TEST TECHNICIAN: a,2 PSD QC: M/T, 2/ 3 - // ,P(~? WITNESS:
/Y -.

.

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _
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pWER SYSgS
.

The. power unit is a tandem package comprising of two (2)
EMD 20-645E4 diesel engines driving one (1) Beloit
generator. The power unit is shipped as three following
sub-units:

1) Engine 'A' with accessory rack and base
2 Engine 'B' with accessory rack and base
3 Generator with base

Continuous: 6100 BHP, 4400 KW
2000 HR/YR: 6600 BHP i

i HR/YR: 6750 BHP

0.8 P.F., 6600 Volts, 3 Phase, 50 Hertz, 750 RPM

4) Beloit Static Excitation System
5) Governor System - Woodward EGB 10/13P with a 1301

Control System.
;

O

.

O EXHIBIT 3
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PRESTART L._O_G__ SHEET _

.
'

Uni t #_4 e o / - / Test # _/ __, Date #,j ,_.a s-7 t.

A QC B RC,

Ambient Temperature--------------- M 2-
Md4Barometer Reading---------------- 8 9 I'---Humidity-------------------------

Hot Leg L.0. Temp.----------------------- //V // L
Hot Leg. J. W. Temp.--------------------- 7d Jp
DC Su ppl y Vol tage----------------- 4 b S'--
Auto-Start Position---------------- d-----.

Lube Oil Stand-by Press------------------ 2Y 29
Pressure in Air Tanks------------ Z M --

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

Pressure in Air Tanks
,_

pop, , _ ,,
innediately af ter
start

.. - . . . . . . - - - .

.

,

Remarks - Test Technician M f
~iN5TEChr.D~

; PSP QCf[ r:L_ _ _- - -er
_ _ _

- - - - . .g g _
f f

, .... .. .

|
,

,

f ' *
' 'i.

,
,

!['2,' M & c 9m n - - rc....
i

Lv.t \ l L:. /o-2 9 7srt
.-

Power S3 st ms laivision of P.lorrimn Kn. Co.
.- . - . . . . - - . .

. [ '7 -

'

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



850-2

In addition, the following readings will be taken per Start Log(- Sheet 850-2.
7
%s

START LOG SilEET

Uni t# 4 oo / - / Tests f Date. / o e-y > L.

Interval Time . A.C. Volt ____._, ,.,A.C ,Aip__,_. Freq. KW.y
/OSo A B C A B C

_1 min.
lo:St && oo 66oo 66oo zgeg z&c,7ss' So .Sooo5 min.
/055 (akeo &&oo 640o- z&s: un thS Ko 3eeo

||. '0 0 .4000 &&oo 4600 _.265. 5 9~ % O... Sb. Zwo

_// ' oC (eSos (abe__.4&oo_. .{6F e6s M 'n> B oco

Success Void Failure
f

._. __...... . . . _ . . .

'(3..

v
. . . - . - - _ - - . . . - . .

TEST TI: Clift!CIAf1 M_M
I

IN3PZCTT.D 'l'b0 OC AM- __ I BY 3

Uitness ,| $_ & f_thys.ust
REMARKS

' " ' " "
CERTIFIED rQ' "E :-T'_T'-
_ . . . . . . . . ... _

BY >G.s;..: #._

DATE 'o-a *- w
Power Sptems Divishn of Morrison . Kn. Co.

O -o2-

t
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Lo-3

f.9 Also recnrd readings per Stiirl Log Sheet 850-3.

_ (, ) START LUG SHEET,

Unit d p o / > -A/B Te s t (_ /, _ _ __ _.., _ . . - Da te zo qy-7 L

. . _ . . . - _ . . - . . = -. .. . ... ... . . . . .

Interval Time Exhaust Intake
Back Press. Suction I.0. Press. F.O. Press.
Inches li 0 Inches li 0g g

A

A B A B A 11 A B

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

'

/o Co_. . . . _ . . - . . . . . . . . . . - . _

2 min. n cn. . .JA L,3. A . 3. _.:.f.A . . 7.4 ___pg (2-... .F f.

a min. , o c-4 R s g_ _ k .2- 5. 6 . _7.? ___ _ ?,g_ ; 41 . 3$r
8 min. >o C~r _x7 +.3__ _a qt. J2__ f_y__ y.1 __3 g.Q
15 min. // o f'_ _3__.~). y.3.r-6.I- - - - - - - - + - - f2 6) +1 .3 8r.

. - - - - - - - - - - - - - -- ---

I
._......e..-.. .. ... ..... .-.... . _ .....

1E5T TLCittilCI Atl h_M_.
REf4 ARKS I"1 QC_fd S w__ m IhCFrQT.D

av

UlTilESS,../| | (hy_(hbbx. us 7
-

CERTIFIED CooRECT ,S,% ii . . . n. . . . . . .

BY & ... .. ....
,

1.
DATE- ^ -e 9._ ._2 e
Po'.;ce Systems Dhision of !!crriron . Kn. Co.

- - - - -- -- --
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Unit #j o o /-- J Test #Jno Date # //-s 7 4 *

.

A QC_ B QC

Ambient Temperature----------------- M S
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Humi d i ty--------------------- .-----Jh 7E
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Hot Leg. J. W. Temp.--------------------- TI /d8
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3,8

Pressu re in Ai r Tanks------- --- ---- 15D
.
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.
- - -

.

.
.
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Remarks - Test Technician g

PSD QC %R _ _
Witnessh//lif L d dJ(C

I
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i

CERTIFIED CORRECT
"

_-

~''
BY -

DATE - [[7b .

,,i . x a
,
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.
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-.i7-

, .
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850-2.
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In addition, the following readings will be taken per Start Log
Sheet 850-2.

!
.

=

START LOG SHEET

Unit # L os t-1 Test #. Jon Da te 11 - 1 11.

Interval Time A.C. Volt A.C. Amp Freq. AW
I S 2o A B C A B C

1 min.
IN 21 L LOO lLbo LkOD 2 ~10 %7p_,1,22. To '5000

1517 (,,lo o Lt00 4400 _ ATO 2.ns 2.7[_ To 3 60*
10 min.

jfgo (, Lou (Lgo ffa0 1 ro 1,o p.g r fa .g o oa
15 min.

'1T 3}' b600 (doo 00b .2 To _ A 1 6_ Z 1 f_ fb Saab

Success Void Failure

,

TEST TECHNICIAN g

PSD QC Wevs _.

|[ik 'f/?N ) yJ7cHitness

REMARKS '

CERTIFIED CORRECT
-

BY MN -

.DATE "-"-*
.

Power Systems Division of Morrison . Kn. Co.
--

.
1

i (3 l

| O |_ g., _

._ _ :
*

.

--w. . 4 - . . . . +.a *
., , _ . .
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Also record readings per Start Log Sheet 850-3.
'
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. Unit 4co/-/ -A/B Test." fed _ - Date // .:2 > (,
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Back Press. Suction I.0. Press. F.0. Press.
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2 2
.

A B d 8 A B A B

/5~n

2 min. /C11 .r.a.A- ~ 9. / ' f. 9 f.2 9 '/- 74 90 JA
4 min. /f 2.tJ- 3. q s,L., J - $~9 _ c 1__ 9o fa yo 3C
8 min. JG~;2 f 3. f st ,1 3f g,x ._ff' f_Q th2 y,

, 15 min. /S~3f_3.Y y.4f4 f, [_ . . "?y _ b*o . f_**? 6_
.

.

TEST TECHNICIAN M
REMARKS PSD QC & _

' - ,

I WITNESS _(! N /;j g t( g 77
CERTIFIED CORRECT

'

BY _ #F= = -
-

-

DATE _
"-o * -

g..., sr.w., mu- .c u.nn
. u,. c

.

@ 9

-53-
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850-1 i.
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PRESTART LOG SilEET .

Un i t #p o o / - ! Test # / 6~~D Date # / / -4 > d --

A QC B QC_

Ambient Temperature--------------- ItV *E-
. Ba rome te r Read i ng----------------- 213): -

Hu m i d i cy - ----- - -- --- _ - - - - -- --- ---- 51 %
Ho t Le 9 L . 0. Temp . -------------------- ,-- / 9 t. /94

,'

Hot Leg. J. W. Temp.--------------------- fy& / 9 '3
DC Supply Vol tage---------------- J.lo U.Ac--

Auto-3 tart Posi tion---------------- Z
Lube Oil Stand-by Press------------------ '3 # 30
Pressure in Air Tanks--------------- M P-

-
__

Pressure in Air Tanks P/ o -
irmiediately after
start

.__

. :
-

e ads -
. Test Technician h
PS,D QC___ g / 2___

,

-- ke UrbegsAL_ Ult.4 0.m.

CORREE
CERT @- # '~

. . . .

. .-

7"F 7
(DATE 3"'"*'CVaa "-

l-
'

ow1'oW8, ,p,w **

.w = , ,

s

.

mq N

.

p

t

.

N
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850-2 ...

In addition, 'the following readings wi.ll be taken per Start Log
Sheet 850-2.

.

. .

START LOG SHEET -

Un i t#_f 4 L-L. Testillfo Date fj-q - 7 t.1

.

Interval Time A.C. Volt A.C. Amp Freq. KW
_gs A B C A B C

1 min.
,

5 min.
~

4 boo 4 400 Lion Ma go 21o_ 50 3 coo/ 4~~b I

Ifo f b400 f,.fgp 4400 2La 2.6a 2}_D. _ __fo 2 9 7b
,

_ _ - .10 min.

. Ic l.a- . 6600 &G.o.t.k b.o. c 94 0A7A % o . 5 o . .. .301.6...........15 min.
_ lfN $b00 0000 i40b 2 40 2 70 210 Jj~c 3000

-

.

'Slic~ces s 61d- Fai1ure
~

,
'

A /s

-__

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

TEST TECilNICIANAM
. , ~ . _

- PSD QC p_
/u d 9WHness 0 N D / % g |L () J Tc

REMARKS

CERTir ED CORRECT
'

'
'

BY- , E E m =.-

DATE _u- 4 - 72
ro.., s,me, um a norri.on .ma. ca.

_

.

# -

-02-
.

,

.
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Also record readings per Start Log Sheet 850-3.

START LOG SHEET-
.-

Unitc o_o /-t -A/B Test R / s o .___-Date//y._.>_L..Y_
'

.
.

a

Interval Time Exhaust Intake
Back Press. Suction I.0. Press. F.0. Prbss.
Inches H O Inches H O2 2

__. _

A B A B A. B A B
.

/S~oo

2 min. / fox 3.<}- Al .o s9 .5~./_ 21 .?1 40 _3 f
'

c . e
.

4 min. A.co4 .5 4 4./ S'1 S~/ ~) 7 . ~~) & At-) 3.(,

8 min. j_,S o f_ 3. y2 [7 S~/ _D . ~2 ( 4La ~ff_.
15 mi_n. /f/[ __ tf ____ f_, 2_: 57. 4 /__ .7&_ '7. S-- , op 38,

. . . , . ~ ..

TEST TECHNICIAN M _
REMARKS

PSD QC f % E g_ u __,,,

'

Pt t u ..t u-
,_

dHNESS('. M D/ h d ei ) /t

i CE9TE.\GS--v- RRECT
.

.

rJO ~ ~ ~ ^ ^
.

,
.

3y._ # - C'
-

.

I
.

' ,

g ..
D Al.. A f y' '~ .7. o.

.

c. s Kn. co.
'-

i. _ , a rue e1,,,uon
-i

.-
-

.

-53--

,

* 1
.

.

_ _ _ . _ . _ _ _ _ . . . _ . _ . _ . _ _ _ . . _ _ _ _ _ _ . - _ - _ _ . _
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850-1

PRESTART LOG SHEET

.,

Unit # Coo r- z Test # Zoo Date # / c - 4 - 74
~

}
9

A' QC B QC ,

Ambi ent Tempera ture---------------- W- S'F .---

Barometer Reading----------------- M -7- '-

Hum i d i ty-------------------------- E8/A !I
Hot leg L.0. Temp.----------------------- i z7 /z 3

.
.;

Hot Leg. J. W. Temp.--------------------- $9 y (,, -

OC Supply Voltage------------------- 'Jo- ,

Au to-S t a r t Po s i ti o n ------------------ <--
Lube 011' S tand-by Press------------------ 90 4.

-

Pres sure in Ai r Tanks-------------- E 49-

,

Pressure in Air Tanks / 9[
ininediately after
start '

.

Remarks - Test Technician h a
v

PSD QC ,h - _

Witness
i

' '

CERTIFIED CORRECT
'

. . - -

)___ ) -
^ -

' ~ '
-

BY

#52'
DATE . ", m'i.% .c w= - * c' a-

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

_ . .

-1 "-

4

4



h
_ _ _ . . . . . _

,

.

850-2

In addition, .the following readings will be taken per. Start Log
Sheet 850-2.

1

START LOG SHEET

Unit #400/-c. Test # 200 Date /a-t - r G -

Interval Time A.C. Volt A.C. Aing Freq. KW
.

673F A 8 C A B C
1 min.

0739 LGoo &tos 6 Coo zGS E6S t&S* S'a Eeos s5 niin.
;

0743 66ea &&as 6&os 245 LGS ~ Edr So Ean '
10 min.

.

15 min.
-. 0148 &&oo 6600 640s 7.LC' Z47 C&S~ 50 Soce

'

,

j9753 h&oo si,so &&oo 262 zGs c.6c S'o Baeo
I

i
i

Success VoTd- FriYure '

.

,

,
. TEST TECHNICIAN q |

PSD QC g ~_ - .
,

Witness |
|

REMARKS '

.

CERTiflED CORRECT

BY TE- ~ l
,

;

OATE-...g2n n t i
'

power Systems IMetsinn of IIntrison . Kn. Co. .

.. . . . . - -.

|
P

-52-
. ,

e

| - - . - - . . . - - . .-. .. . . . . . . , - .
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850-3
,

|*

L
-

Also record readings per Stirt Log Sheet 850-3. '

, STAR 1 i. G SHEET

Unit 4 a o/ :2 -A/B Test # voo - Date .A.e w -7 2. i

i

Interval Time Exhaust Intake
Back Press. Suction I.0. Press. F.0. Press. h

*

Inches H O Inches H O i2 2

t
*

6

:

A B A B A B A B

i

~~73 9 5

2 min. ~?'+ o ?.[ Y. 3 %9 +.9 JDo 90 40 +/ |

4 min. '? '-) ;1. 1.f 4. 3 Sh9 Yf 90 f t' 39 $)
'

'8 min. ~7 +6 .3. f Y 3- Y ef S .T f *) 83 27 $0
,

15 min. ~7 5 3 3.6 4. '2 - 98 t.47 F.:2 To _?# 90,

i

. .

I
l

.

TEST TECHNICIAN w p

REMARKS PSD QC WP .

.

WITNESS

CERTIFIED CORRECT-

by 7aEs _
i

OATE . /_2. y , y 4 !
:

# wer Cypterits DITlaloft of hortl40ft . IB. CO.C
.

_-

,

-53-

t

|

!
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CERTIRED CORRECT i

EDGBYEf!&'
BY- W

Xk31YSTEMSuu.vio'
DATE- /.2-#-x

.

Power Systems Division of Errisee . Km. Co.
. . . - . . .

.

START LOG SIIEET

TEMPERATURE RECORDING SIIEET / OF f'
i

UNIT # /dC/ .? A/B TEST # .200 DATE: M N 74 ,

'

TIME FROM START * MINUTES

013 C YLINDER llEAD #14 "11" ENGINE. . . . .. O!3 01 1 f.7 F
013 CYLIND ER IIEAD #14 "A" ENGINE.. . . . . OI2 01I4.0 F
011 CYLINDER IIEAD #11 "B" ENGINE. . . . . 011 0 | 1 1.4 F
010 CYLINDER IIEAD #11 "A" ENGINE. .. . . . ql0 011.19 F
000 CYLINDER IIEAD # G "B" ' EN GIN E. . . . . . 009 01 I l.7 F
008 CYLINDER IIEAD #G "A" ENGINE. . . . . . 004 0II7.3 F

007 CYLINDER IIEAD #3 "B" ENGINE. . . . . . (10 7 'l 1 I 0.0 r
006 CYLINDER !!EAD #3 "A" ENGIN E. . . . . . (10r, o 1 1 /g r

005 JACKET WATER TEMP "B" ENGINE. . . q05 0111.9 F

h.s 004 JACKET WATElt TEMP. "A" ENGINE. . . 004 01 | %4 FN 0 03 LUBE OIL TEMP, "B" ENGIN E. . . . . . . . . 003 01255 P
0 02 LU BE OIL TEM P. "A" ENGINE. . . . . . . . . 00? O I 2.o.2 r
001 TOTAL EXIIAUST "B" ENGIN E. . . . . . . . . 001 0 5 5 L9 F

.

000 TOTAL EXIIAUST "A" ENGIN E. . . . . . . . . 07 39 20 000 055''.5 r

013 CYLINDER llEAD #14 "B" ENGINE. .. . . OI3 0 I I ?. I "

013 CYLINDER IIEAD #14 "A" ENGIN E. . . . . OI2 01119 r

011 CYLINDER IIEA D #11 "B" ENGIN E. . . . . OII O 1 1 I.7 F
010 CYLINDER IIEAD #11 "A" ENGIN E. . . . . 010 0 I i 16 C

000 CYLINDER IIEAD #6 "B" ENGIN E. . . . . .009 0 1 I l.1 F-

008 CYLINDER IIEAD #6 "A" ENGINE. . . . . 004 9I17.? -F
007 CYLINDER IIEAD #3 "B" ENGINE. . . . . 007 01 I l.0 F
0 00 - C YLINDEll !!EA D #3 "A" ENGINE. . . . . 006 0 1 i A. I r
005 J ACKET WATElt TEMP. "11't ENGINE. . 005 008''.2 F

'001 JACKET WATEli TEM P. "A" ENGINE. , 004 0 0 4 0.r, r
003 LUD E OIL TEMP. "B" ENGINE. . . . . . . . 003 012to F003 LUBE OIL TEMP. "A" ENGIN E. . . . . . . . 002 01271 C
001 TOTAL I? XIIA UST "B" ENGIN E. . . . . . . . 001 0 i S 1.9 F000 TOTAL EXIIAUST "A" ENGIN E. . . . . . . .,

nn 37 ;7 000 0 i R A3 C('_7 * TIME FROM START -\ ,!
,

.l'

.

. _ _ . . . . _ . - . _ . _ - . _ . - . - - _ . _ _ . _ . - _ _ _ _ _.. _ _ ___J
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START LOG SIIEET

TEMPEttATURE ItECORDING SilEST cl OF #
t

UNIT #4&J/-a A/B TEST #_ #oo DATE: A2-9-7/
-

.*

TIME FitOM START MIN UTES .

0 13 C YLIND ER !!EA D #14 "B" ENGINE. . . . . . 013 0 l' I 47 r '

013 C YLINDElt IIEAD #14 "A" ENGINE. . . . . . OI? O I 1 ".4 F
011 CYLIND ER IIEA D #11 "B" ENGIN E. . . . . . oil 0 | I N1 r
010 CYLINDER IIEAD #1'1 "A'" ENGINE. . . . . . ') 10 0 1 I "." F

000 CYLINDER IIE D #G "B"'ENGIN E. . . . . . no0 011%0 C
'

.

008 CYLINDER IIEAD #G "A" ENGINE. . . . . . 009 0 1 2 1.1 r
007 CYLINDER IIEAD #3 "B" ENGINE. . . . . . 007 011%5 r
0 00 CYLINDER IIEAO #3 "A" ENGIN E. . . . . . g g (, 9 g ; o,7 e
005 JACKET WATER TEMP.* "B" ENGINE. . .h g95 q ; 4 g,9 p
0 04 JACKET WATER TEMP. "A" ENGINE. . . 9o4 g ; 4 gI e
0 03 LITBE OIL TEMP. "B" ENGIN E. . . . . . . . . 993 g ; 4 .go . r-

'
003 L UB E OIL TEM P. "A" ENGINE. . . . . . . . . '

t) e o n | 4 y, e
001 TOTAL EXIIAUST "B" ENGIN E. . . . . . . . .. 041 0 f. 0 '. I r
000 TOTAL EXRA UST "A'' ENGIN E. . . . . . . . . o7 41 19 000 ~ 0 6 I (.? F

__

013 CYLIND ER IIEAD #14 "B" ENGINE. . . . .. OI3 01 i V F

013 CYLINDER l!EAD #14 "A" ENGIN E. . . . . 012 01I%7 F
011 CYLINDER IIEAD #11 "B" ENGINE. . . .. OII O I I 2*5 #

010 CYLINDEIt IIEAD #11 "A" ENGINE. . . . . 010 0 I I .%3 F
000 CYLINDER IIEAD #G "B" ENGIN E. . . . . OOO OIIM "

.003 CYLINDER IIEAD #G "A" ENGIN E. . . . . O n et 0 | | a.1 c
0 07 CYLINDER IIEAD #3 "B" ENGINE. . . . . OO7 0112.0 P

_

OOG CYLINDER !!EA D #3 "A" EN GIN E. . . . . 006 0 l I %4 F
005 JACKET WATE!I TEMP. "JP ENGINE. , 009 0I?M i

0 04 JACKET WATElt TEMR "A" ENGINE., 004 01321 F
0 03 LUB E OIL TEM P. "B" ENGIN E. . . . . . . . 003 0132.1 F
00:: LU BE OIL TEMP. "A" ENGIN E. . . . . . . . 002 013%1 F
001 TOTAL EXIIA UST "B" ENGIN E. . . . . . . . . 001 0 S A A.? F
000 TOTAL EXIIA UST "A" ENGINE. . . . . . . . . n? 40 2A ooo a 5g so r

,

.

w

.1

I

.

. . . _ _ _ . _ - - .
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i
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.

START LOG SI!EET '
.

TEMPERATURE RECORDING SilEET tv OF__ f
I

UNIT (I/W-A A/B TEST #, tao DATE:_ /d-(/ 'M.

'

TIME FROM START MINUTES
.

013 C YLINDER !!EAD #14 "B" ENGINE. . . . . 414 0 1 2 ". ., r '

012 C YLINDER IIEA D #14 "A" ENGINE. . . . . . 112 0120.3 r
011 CYLINDER IIEAD #11 "B" ENGINE. . . .. . OII O 12 ry, r
010 CYLINDER IIEAD #11 "A" ENGINE. .. ..: 0IO O | 2 0.1 C
000 CYLINDER IIEAD 6G "B"'ENGIN E. . . . . O O '1 0 | 2 r,4 r i003 CYLINDER IIEAD #G "A" ENGINE. . . . . 0 ') 0 01 31.4 F007 CYLINDER IIEAD #3 "B" ENGINE. . . . . Oq7 q l ,7 r 4 r000 CYLINDER !!EAD #3 "A" ENGIN E. . . . . no6 o i p o.7 r ?005 JACKET WATER TEMP "B" ENGINE. . o o e, 01 6 q, t c
001 JACKET WATER TEMP. "A" ENGINE.. Ori4 o | 6 4,o r

' 003 LUBE OIL TEMP. "B" ENGIN E. . . . . . . . OoT q l 5 c,3 r
002 LUDE OIL TEM P, "A" ENGIN E. . . . . . . . no? ql6'u e

|001 TOTAL EXIIAUST "B" ENGIN E. . . . . . . . ..

qoi q r,3 7,i r
000 TOTAL EXIIA UST "A" ENGIN E. . . . . . . . 07 43 2 ri gn9 o g, 3 n,7 e

013 CYLINDER IIEAD #14 "B" ENGINE. .. . . ' ' *

012 CYLINDER llEAD #14 "A" ENGIN E. . . . . '2 0I2''

011 CYLINDER IIEAD #11 "B'? ENGINE. .. . . n1I r j ,y e

010 CYLINDER liEAD #11 "A" ENGINE. . . . . "I" O I 2 ''an, r }
,

000 CYLINDER !!EAD #G "B" ENGINE. . . . . OO O I 2 "*
008 C YLINDER IIEAD #6 "A" ENGD E. . . . . O n '3 012**7 F
0 07 CYLINDER IIEAD #3 "B" ENGINE. . . . . 007 012'\6 f |000 CYLINDER alEAD #3 "A" ENGIN E. . . . . 006 0 I ,' '.7 C'

005 JACKET WATER TEMP. "B" ENGINE. . 009 0I9I4 "

0 01 JACKET WATER TEMP. "A" ENGINE.. 004 0 I '' "w 7 I
0 03 LUBE OIL TEM P. "D" ENGIN E. . . . . . . . OMi 014".6 r
002 L U D E OIL TEM P. "A " ENGIN E. . . . . . . . 0Il2 915%T F
001 TOTAL EXIIA UST "B" ENGIN E. . . . . . . . 001 062M F
000 TOTAL EXIIA UST "A" ENGIN E. . . . . . . . Il 7 42 2' OOO O (, ? D.6 I I

e

, ;

i .

,
,,

_
, --- .--- - - .
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START LOG SHEET
.

TEMPERATURE RECORDING SHEET & OF A"
t

UNIT #4"V1/-A A/B TEST # Mc DATE: A.2-t-X i

*

TBIE FROM START MINUTES
.

,

013 C YLINDER IIEAD //14 "B" ENGIN E. . . . . OI3 0164.5 r

012 CYLINDER HEAD #14 "A" ENGINE. ... . OI2 0161.5 F
011 C YLIND ER HEA D #11 "B" ENGIN E. . . . . O11 0160.0 F
010 CYLINDER !IEAD #11 "A" ENGINE. . . . . 010 016I.2 P
000 CYLINDER HEAD #G "B"' ENGINE. . . . . 009 0!6%y r- '

008 CYLINDER HEAD #G "A" ENGINE. . . . . 000 016 b6 r

007 CYLINDER HEAD #3 "B" ENGINE. . . . . O q '7 0 1 6 1.c r
00G CYLINDER IIEAD . #3 "A" ENGINE. . . . . On6 014 Ao r

'
O05' . JACKET WATER TEMP. - "B" ENGINE. . 'OO5 0 1 6 f. I C
004 JACKET WATER TEMP. "A" ENC 'NE., qq4 01 A M F'
0 03 LUBE OIL TEMP. "B" ENGINE. . . . . . . . Oo3 n ; q 4,c; e
002 LUBE OIL . TEMP "A" ENGINE. . . . . . . 002 019 5J c
001 TOTAL EXHAUST "B" ENGIN E. . . . . . . ..

001 065 V r
000 TOTAL EXHAUST "A" ENGIN E. . . . . . . 07 'i T ?7 000 06'37.2 -

013 CYLINDER IIEAD #14 "B" ENGINk.... . O I' 5 9165'I f
'

012 CYLINDER HEAD #14 "A" ENGINE. . .. OI2 0158.7 F
011 CYLINDER IIEA D #11. "B" ENGINE. . . . 011 0 1 'i G.7 c
010 CYLINDER HEAD $11 "A" ENGINE. . . . OI0 O I 5 0.7 P

000 CYLINDER HEAD #G "B" ENGIN E. . . . 009 0 1 5 0.3 . r -
008 CYLINDER HEAD ' M "A" ENGIN E. .. . 00" U 1 5 A.7 P
007 CYLINDER IIEAD #3 "B" ENGINE. . . . 007 01 5 f.5i C

0 06 CYLINDER IlEAD #3 - '"A" ENGRI E. . . . 096 o I 9 f.7 F
005 JACKET WATEli TEMP. . "B" ENGINE. O O 'I O I ^ %Q F

004 JACKET WATER TEMP. "A" ENGINE.. 004 0 1 6 A.0 F
0 03 ~ LUBE O1L ' TEMP. "B" ENGINE.'.. . . . . 003 0170.i e

'

002 LUBE OIL TEMP. - ' ENG1N E. . . . . . . d02 017o.o r
001 TOTAL EXEXUST "B" ENGIN E. . . . . . . 001 0642.0 F
000 . TOTAL EXHA UST "A" ENGINE. . . . . . . 07 40 2A 00c 0 6 4 6.4 r

'

.b r

,

; ~~ |
|

.
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P@5W M -

}W&[&[$$$ . D do o s- ,Do .v y - A/G g y-,EDfYINIGX $ 'A AC. 7- 8 a *7 $-74 K7L 7

.

- .
,

,

START LOG SHEET

TEMPERATURE RECORDING SIIEET ,f OF S
I

UNI'I' f [QC/-.2 A/B TEST #a oo DATIM7 - W T '

'

TIME FROM START MINUTES
.

013 C YLINDER llEAD #14 "B" ENGINE. . . . . 01 ~3 01722 C
012 CYLIND ER I!EAD #14 "A" ENGINE. .. . . n12 0160.0 F
011 CYLINDER H D #11 "B" ENGINE. . . . . OII O 16 A. 3 F

,

010 CYLPIDER HuAD #11 'i " ENGINE. . . . . 010 016o.? FA
,009 CYLINDER HEAD #G "B"* ENGINE. .. . . 000 9 I 6 7.r, r

008 CYLINDER HEAD .#6 "A" ENGINE. . . . . 000 017 f.c r.

007 CYLINDER HEAD #3 "B" ENGINE. . . . .
~

qo7 9 | 6 o,4 c- .
00G CYLINDER HEAD #3 "A" ENGIN E. . . . . Oq6 o171,3 r005 JACKET WATER TEMP. "B" ENGINE. .

n09 0166.1 C
004 JACKET WATER TEMP. "A" ENGINE. . OO4 0169.9 rW 003 LUBE OIL TEMP. . "B" ENGINE. . . . . . . .

fOq3 g 1 q a.2 F'2 002 - LUBE OIL TEMP. "A" ENGINE. . . . . . . . 9.0 ? G 1 9 0.5 F'

001 TOTAL EXHAUST "B" ENGINE. . . . . . . ..

901 0 6 6 1.1 F 3
000 TOTAL EXHAUST "A" ENGIN E. . . . . . . . 9" 03 24 9n0 066r4 Cs

|

. |--

013 CYLINDER HEAD #14 "B" ENGINE. .. .. OI5 0160.4 C
012 CYLINDER HEAD f14 "A" ENGINE. . . . . OI2 016&4 e

,
011 CYLINDER HEAD #11 "B" ENGINE. .. . OI1 0 166.R r-

! 010 CYLINDER HEAD #11 "A" ENGINE. . .. OIO O16&S r
| 000 CYLINDER HEAD. #G "B" ENGINE. . . . OG9 0169.1 e
| 008 CYLINDER HEAD #G "A" ENGIN E. . . . 00R n l 5 0.4 F

~

007 CYLINDER HEAD. #3 "B" ENGINE. . . . OO7 01650 c f
0 06 CYLINDER HEAD #3 "A" ENGINE. . . . .006 916''.I r

~ '

005 JACKET WATER TEMP. "B". ENGINE. n05 o ] 6 r,3 r
004 JACKET WATER TEMP. "A" ENGINE. 004 0155.7' r j003 LUBE OIL TEMP. "B" ENGINE. . . . . . . 003 0197.9 .F002 . LUBE OIL TEMP. "A" ENGINE. . . . . . . 012 0 ) g o,o p001 TOTAL EXHAUST "B" ENGINE. . . . . . . 00l' O 6 6-1.7 F000 TOTAL-EXHA UST "A" ENGIN E. . . . .. . )7 5p ga 000 0 6 6 4.q. ' r

.
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, 850-1
9

PRESTART LOG SilEET

Unit # /,oa/ r Test # E so Da te 5 /.zi 7 c ', ___,

!

.

b QC_. B QC__
'

Ambient Temperature----------------.5/ 2-
Barometer Reading------------- '---- J# M
Humi d i ty---- - -- --- ---- - --- - - - - --- -- 6 0.h.
Hot-Leg L.0. Temp.-------'--------------- is8 /s 7

'

Hot ' Leg . J . W. Temp . --------------- de-
//,7- / G 4.-----

OC Sup ply Vol tage-------------------
Auto-Start Po si ti on----------------- k<--

Lube Oil Stand-by Press----------- ------ # N
Pres su re i n Ai r Ta n k s ---------------.2./ 6 -

Pressure in Air Tanks /$d
ilmiediately after
start 2- -

* .t -

" '
,

Remarks - Test Technician % g _

PSD QC,/My [
Witness

CERTIFIED CORRECT.. -

BY E C A ..

/I
! DATE /2:4-2A _ . _ .

Power Systems Dhieicn of Morrison - Kn. Co. --- - -

. . _

4

l

.

.

s

.

.

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



r
850-2 )

.

. .
,

.

O In addition, the.following readings will be taken per Start Log
Sheet 850-2.

START LOG SHEET

Unit #/ oo/ 4 Test # 2 60 Date/ 2. 4 - 76

Interval Time A.C. Volt A.C. Amp Freq. KW
ogg,r A B C A B' C

1 min.
0256 bloco &&o.a 6600__ 165 L6G &&C K0 Dooo;

5 min.
,

6300 6too. t.,(, o o Liso zc5 e cv zcS sh boo
10 min.-

03*5 Meo b&u &4.0o.. .??E LGS. CM. 50 39.c.o.15 min.
.

,o310 &&oo &&oo &&60 EGG' 467 L&C 50 3m

.~.

.j' Success Void Failurew

.

/

.TE.ST TECilNil:1 AfN g

PSD.QC [d.-
Witness

REMARKS
. -

CERTI5. LED C.ORRECT

BY NC--Zdf
DATE_,Z4.- b X ~

Power Systems Division of Morrison - Kn. Co.

!

-52-

~

.

e
g

1

<
,



e -

,

-

850-3

'.

I

1 Also record readings per Start Log- Sheet 850-3. I
'

STARI LOG SHEET

Unit d C M ' k -A/B Test # 2 56
'

- Date /I ' d. Y I
.

..... - ---.. (
Interyal ' Time Exhaust Intake

Back Press. Suct'i~on t.0. Press,- F.O. Press.
Inches H O Inches H O '

2 2
.

'

A B A B A B A B
.

02.* ST
~

2 min. O KS7 37 yig y,7 y,7 94 To 3Y yd
4 ,e '

4 min. O W57 3:$? ' 4,1 4, 7 y,7 V/ 76 3Y yd

8 min. 63'03 36 V2 47 9. ] 70 }9 Jf ftd_ '

15 min. 03,'fo 36 9' .2 - 4, 7 47 Vo 75; - Uf %

.

.

TEST .TECliflICI AN />t 6
. REMARKS

'

PSD QC //cg _ /
___ WITNESS'

_CE.@WlED CORRECT
BY KL-73 -.,f.

__

DATE- /2 dst '

.rchsny.'ow.u,eu.,,,n,,,.[
--

a

.

3:13 -
,

,

'

-



---___________ ______ ___ ___ ____

'*'OWER S S DIVISION,

'

CF MORR . -KNUDSEN COMPANY,INC. QUAL CONTROL

ENGINE TEST "A" IWO d M - 1 ENGINE SER.#7/d/-hW CUSIO1ER CUST.INSP. :

PSD INSPECIOR A'C d_ u,/[[ DATE /2 d '/4 UNIT g (B)(C)(D) 1-2-3-4
'

SHEET OF

TIME - EXHAUST TEMPERATURE CYLINDERS 1-20 EXHAUST TURBO IESTER INSP,
1 2i 3 4 5 1 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 IN

I

'a3M 250 72 5 76 0 74 5 750 73 0 72 7.w 7/o Virc 7p 755 pge py5 k5 7w 75e 13 79 72o (, 8J' Aen pcn

\ )/l 79 5 72 0 74o 7% 74s 725 7/5 7/S 7* (=W79 746 745 72 5 ?CO 72 3 7257/0 73 5745
' *

d 67D Red x93
i

,

;

I CERTI FIEDCORRECT
''

'
-
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.
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!

e
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!

-
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.. START LOG SHEET ' . . '
' u' ' ,' ' ' '

y;;
.

. . o u;,

s. TEMPERATURE RECORDING SHEET / OF 7 '

6; - ,

UNIT # $40b.2 A/B TEST # O - DATE: /d-d-7ds.h,'.y
'

.7 .g -.,
. .

.

, . m. . ;
,

MIN'UTESy TIME FROM START *

:

'." 013 C YLINDER HEAD #14 "B" ENGINE. . . . . . .' 013 0172.7 F.

'

[ '012-
~

CYLINDER HEAD #14 "A" ENGINE. . . . . . . ! OI2 0 1 6 ".3 F'
; 0111 CYLINDER HEAD #11 "B" ENGINE. . . . . . .] O11 0 1 6 9.1 , F,

-

' , ' 0'10 ~ CYLINDER HEAD #11 "A" ENGINE. .. .. . . [ 010 0 1 6 9..i F:
.i.'y 009 ?, ; . CYLINDER HEAD #G "B" ENGINE... . . . . . ; OO9 01 6 P.2 r
g[- 008. . CYLINDER HEAD #G "A" ENGINE. . . . . . . . IO9 0172.9 F'D- 007 CYLINDER HEAD #3 "B" ENGINE. . . . . . . | 0.07 01 7 I.k 3 F

i

' ,D} 006 CYLINDER HEAD #3 --yA" ENGINE. . . . . . . ) 006 0171.5 C
' ' . 005 JACKET WATER TEMPI "B" ENGINE. . . . I o a 5. 0 1 6.2.6 F

, 004 JACKET WATER TEMP.

"A" ENGINE. . . . f
004 0162.5 r

~ 0 03 LUBE OIL. TEMP. "B" ENGINE. . . . . . . . . . 003 0 i ft 7.6 P
002 LUBE OIL TEMP. "A". ENGINE. . . . . . . . . . ! .) 0 2 018P.1 r

'' 001. TOTAL EXHAUST "B" ENGINE. . . . . . . . . . 001 036-1.7- G'

;i 000 ' TOTAL EXHAUST "A" ENGINE. . . . . . . . . . - ' r 11 O)0 0357.6 F'
.<..s, * TIME FROM START

.

. *
. . . .

__

;;.. CERTIFIED CORRECT.

D
. .

LdY / C C
'R

,

,; '

'
. :DATE /.J - 6 X

~

. ti . !
y, Power Systems Divls;on of Morrison - Kn. Co..g-

,,, ,_, i - ... .. -'
-

. f

I
t

t

[. ! - .

.

,} " ". I

i,5 (
'' '

,)_

u , .

,

p.- , &

._ ~ .
.

'"',1 hs s -e-
't-- i

i



( .

. J .
, -

Q' , Y Y v

QSYSThiMS
~

,

< ' "-

DEV1NION '

' '

.

'_ ^
-

_ . ,_' :'
. t.. .

START LOG SHEET ' ~

u .

~ TEMPERATURE RECORDING SHEET _ c2 OF 9 -

~

s

' UNIT # [aOO/dA/B TEST # o29 DATE: /d-[r7[e
'

'a.
:p

^

<-. .
.

-)

TIME FROM START . MIN UTES -
-,.

013 C YLINDER HEAD #14 "B" ENGINE. . . . . . . OI3 0174.4 F
'

012 CYLINDER HEAD #14 "A" ENGINE. . . . . . . OI2 0171.3 F
011' CYLINDER HEAD #11 "B" ENGINE. . . . . . . OIi 0 1 7 1.0 ' F
010 CYLIND ER HEAD #11 "A" ENGINE. . . . . . . 1 1 0 . O I 7 1.8 F
009 CYLINDER HEAD #6 "B" ENGINE. . . . . . . 009 0l504 I.

008 CYLINDER HEAD #G "A" ENGINE. . . . . . . 0 0 '.T 0174.2 F
007 CYLINDER HEAD #3 - "B" ENGINE. . . . . . . 007 0172.1 F
006 CYLINDER HEAD - #3 "A" ENGINE. . . . . . . oa6 0 1 7 '.'.4 F
005 JACKET WATER TEMP.g "B" ENGINE. . . . nq3 o i 6 4.3 F

%. ~

004 JACKET WATER TEMP. "A" ENGINE. . . . o04 0164.2 F
- 003 L UBE OIL TEMP. "B" ENGINE. . . . . . . . . . 'O il 3 0 1 3 a.0 F

002 LUBE OIL TEMP. "A" ENGINE. . . . . . . . . . Oa2 01 G.5.7 F
001 TOTAL EXHAUS'T "B" ENGIN E. . . . . . . . . . 101 0549.6 F,

000 TOTAL EXHAUST "A" ENGINE. . . . . . . . . . 'l r7 40 000 J 3 4 ".5

.

'' ', 013 CYLINDER HEAD #14 "B" ENGINE. .. . . . . ' .J l 3 0179.9 I
012 CYLINDER HEAD #14 "A" ENGINE. . . . . . . 012 0 1 7 2.3 F'
011 ,' CYLINDER HEAD #11 "B" ENGINE. . . . . . . .) I 1 017?.2 F
010 CYLINDER HEAD #11 "A" ENGINE. . . . . . . i u10 0 1 7 d.7 F
009 ' CYLINDER HEAD #G "B" ENGIN E. . . . . . . - 000 0 1 7 n.F ~C

008 CYLINDER HEAD #6 "A" ENGINE. . . . . . . ua' O 1 7 ". ] F,

007 CYLINDER HEAD #3 "B" ENGINE. . . . . . . . oa7 0 1 7 ~'. ? F3

00G CYLINDER HEAD #3 "A" ENGINE. . . . . . [ oOA 1 1 '' n.1 F

'

'005 JACKET WATER TEMP.' "B" ENGINE. . . ''' : :) ; 1 1 6 A. '
0 04 - JACKET b ATER TEMR "A" ENGINE. . .

'

!14 0164.?
~.

0 03 LUBE OIL TEMP. "B" ENGINE. . . . . . . . . ; a03 0194.1 "

002 : LUBE OIL TEMP. "A" ENGINE. . . . . . . . . i

-) 0 2 0 I a 4.; F
001 TOTAL EXHA UST "B" ENGINE. . . .. . . . . . ' OOI O '3 3 2.1 r
000 TOTAL EXHAUST "A" ENGIN E. . . . . . . .. .g

, , , e. ., 3 a ;) . ; . , g r, , F\; )

k
.

T *

& '1 ,ir *
<,

: ''
> . * i;,;. -

.

, .
,

- - _ _ - _ _ _ _ _ _ _ _ _ _ __ . _ _ _ _ _ _ _ . _ -
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'
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S Y S T E !i W S
"

''q
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DIVINIO,V

;,' . .g -..
'

E
'

-.
,,

-. ,. .

. ,~ -

, . ..,

,
.

. .

.

'
, START LOG SHEET2, t ..,

- |- .

..a

. TEMPERATURE RECORDING SIIEET 3 OF 7' ''

-
s

|6. . . UNIT # [8O/d. A/B TEST f NO DATE: /)-d-7d
.

..

TIME FROM START MINUTES '

'

013 C YLINDER HEAD #14 "B" ENGINE. . . . . . . 013 017 CM "
012- C'YLIND ER HEAD #14 "A" ENGINE. . . . . ... Ol2 0170.1 F
011 CYLINDER HEAD #11 "B" ENGINE. . . . . . . O I 1 0 I 6 %3 I
010 ' CYLINDER HEAD #11' "A" ENGINE. . . . . . . J|0 0 1 7i,tG 'F .

'000 - CYLINDER HEAD #G "B" ENGIN E. . . . . . . 009 016P7 C
008 CYLINDER HEAD - #G "A" ENGINE. . . . . . . |-

00q 4.172.9 F-' 007 CYLINDER HEAD #3 "B" ENGINE. . . . . . . l OO7 0170.6 F* .

006 CYLINDER HEAD #3. "A" ENGINE. . . . . . . ' OO6 0171.5 I005 JACKET WATER TEMP.T "B" ENGINE. . . . '
,

OO3 016 f.4 I
004 JACKET WATER TEMP. "A" ENGINE. . . . gqi p 1.: rd r
0 03 LUBE OIL TEMP. "B" ENGINE. . . . . ... . . .

'' ga3 o 1 a 7,3 P'
002 LUBE OIL TEMP. "A" ENGIN E. . . . . . . . . . . OO2 0 iso? I
001 TOTAL EXHAUST "B" ENGINE. . . . . . . . . .,

a:)1 0 6 ri 0.1 C~" 000 TOTAL EXHAUST "A" ENGINE. . . . . . . . . . a" "o 40 0 0 0 1 0 6 5 0.2 I,

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

. i .( n
'' ^

013 CYLINDER HEAD #14 "B" ENGINE. . . . .. . 'I I 3 U l 7 3.4 I
* ' 012 CYLINDER HEAD #14 "A" ENGINE. . . . . . . OI2 U I 7 0.5 r"

011 CYLINDER HEAD #11 "B" ENGINE. . . . . . . 611 0 1 7 J. I F
010 CYLINDER HEAD #11 "A" ENGINE. . . . . . . O10 0171.1 F, j

~

000 CYLINDER HEAD #G . "B" ENGIN E. . . . . . 109 ' l ' ".1 I
*

j008 CYLINDER HEAD #G "A" ENGIN E. . . . . . . 108 0173.4 I
t'

007- CYLINDER HEAD #3 "B" ENGINE. . . . . . . "4/ 1 I / l. . '

006 CYLINDER HEAD #3 "A" ~ ENGINE. . . . . . dJ6 017 d ~

005 , JACKET WATER TEMP. "B" ENGINE. . . I d "' 0Ih ~ . ' "
004 JACKET WATER TEMR "A" ENGINE.. . ~ 'O ' I 4 010 M

~

003 LUBE OIL TEMP. "B" ENGINE. . . . . . . . . a03 0116.6 C-
002 LUBE OIL TEMP. ."A" ENGINE. .. . . . . . . i.' 0 2 ' O I 1 7.2 '-

:. 001 TOTAL EXHA UST "B'? ENGINE. . . . . . . . . . , O fI l- 0657.'5 r
,

000 TOTAL EXHAUST "A" ENGIN E. . . . . . . . . . ar c" 41 07u o654.7 C
'

)
e

4){ , *, , ,

..
.

.. ,

-

_ --



'

..

,.!
', ('

~ -
.

. .q ggyrgg '

. ,

gt. SYSTEMS '

,
. DIP' INION

.

-

, .-
.

*
,

- - _.-
. .c ,

,

'i .-.
,. -

<
-

. ,f START LOG SHEET-
--

.

, TEMPERATURE RECORDING SHEET h OF 7'

,

,

9 UNIT # [ Od/d A/B TEST # e2,I DATE d2-d Y b '
'

4

.- ,

s

TIME FROM START*

. -
MINUTES -

,
.

. 013 C YLINDER, HEAD #14 "B" ENGINE. . . . .. . o13 0173,8 r
012 CYLIND ER HEAD #14 "A" ENGINE. . . . . . . (11 2 (3170,6 F'

011- CYLINDER HEAD #11 "B" ENGINE. .. . . . . 011 017 M F
010 C YLINDER IIEAD #11 "A" ENGINE. . . . . . .

. 010 'O171.0 I'009 CYLINDER HEAD #6 "B" ENGIN E. . . . . . . . 009 0 1 6 9.e. F*
- 008 CYLINDER HEAD #G "A" ENGINE. . . . . . . g3g a j,7 3,7 p'007 CYLINDER HEAD . #3 "B" ENGINE. . . . . . . -g j 7 j,4 pgg7006 CYLINDER HEAD #3*- "A" ENGINE. . . . . . .

006 0172.4 F-005- JACKET WATER TEMP. "B" ENGINE. . . .
.

.

,)gj.016M I ~004 JACKET WATER TEMP. "A" ENGINE. . . .
-

~~~~ "004 016 M Fw 003 LUBE OIL TEMP. "B" ENGINE. . . . . . . . . . , OO3" k) '9 0.3 F
"

002 LUBE OIL TEMP
"A" ENGINE. . . . . . . . . . | C02 0 1 9 ('.", f-001, , TOTAL EXHAUST "B" ENGINE. . . . . . . . . . 001 0 6 6 4.7 F.,: 000 TOTAL EXHAUST "A" ENGINE. . . . . . . . . . , n 0 .9 41 U00 0661.9 F'v; .. -

'

\
,

.

' :.}
i -

r .

|h 013: CYLINDER HEAD #14 "B" ENGINE. .. . . . . ,13 O I 7 2.7 F
012 CYLINDER HEAD #14 "A" ENGINE. . . . . . . .O12 0160.') F
011 CYLINDER HEAD #11 "B" ENGINE. . . . . . . -) I 1 is 16 ?.4 F
010 CYLINDER HEAD #11 "A" ENGINE. . . . . . . oIo . ) 1 7 ') 4 0
009 CYLINDER HEAD #6 "B" ENGIN E. . . . . . . .,.)9 016 ; .e F

~

; 008 CYLINDER HEAD #6 "A" ENGINE. . . . . . . i ') i o I 7 .?. ~ C
| 007 CYLINDER HEAD #3 - ['B" ENGINE. . . . . . . a'7 ' 1 7 . '. 3 F

00G CYLINDER HEAD #3 "A" ENGINE. . . . . . ;) <i 6 a 1 71.1 '-
005 JACKET WATER TEMP. "B" ENGINE. . . .i.,'. a 1 6 '.1 1
004 JACKET WATER TEMP. "A" ENGINE. . .

.

j004 0 1 6 r., 7 r
003 LUB E OIL TEMP. "B" ENGINE. .{ . . . . . . 3.) 3 3 1 q 7,,- r !002 LUBE OIL TEMP. "A" ENGINE. . .- . . . . . . ,, g 3 g 1.:3 .),<- |

-

001 TOTAL EXHAUST "B" ENGINE. . . . . . . . . . U01 0 6 6 /*.D F000 TOTAL EXHA UST "A" ENGIN E. . . . . . . . . .
.

c 41 )uu o 6 9:',1 F
. n,

- .

'

?* . . -
,

,

*q.
.; ie

. - - - _ - -



3 .: e,u <

,

.m -w
a *

q;
. ..n 0 ; 1

- . m.t o
.

#e

k ;,, j.[[ MEN
- ' ,

'

$ $ ,' ," '
'

% T SYSTEJES
. , - '

' ,
?;,'

nsrzNirAv + a,*'L.
.

.

7 ,: f,
-

;3 , , ' '' '

: - . -t c,.gl
_

. ,-

-

--' , y. .. , ;

, 3 , ,. m S. , * . , ':. ; - .p,. n .. . . . - , , , . . .. -

,a,- .q.-
.., .u -

.

y, e.9, ., o " ,. g :
.

, . . .' ,a %. .x: q,
i,-

- '
. . .- .

,

'
''

'

f
^

m .J' - i ' START LOG SHEET
~

'[~
'

~
' ,:

,
-

. ,. ,. 7 .

n. ', .
-l

. TEMPERATURE RECORDING SHEET 8 OF 7 ~

.pii
.

'

/- ,

,:. : ..u..

UNIT # bdd/ .lA/B TEST.# c.N DATE: /AdMd
'', :7, . 6i y S -

,c - 'r,,

j .t t. ,,' m- ' ,

TIME FRGM START MINUTES -

'. - ,.c~, , 7 ',i
..

. .

013 C YLINDER HEAD #14 "B" ENGINE. . . .. . . OI3 0 1 7 5.4 .F2. ' ' 012 CYLINDER HEAD #14. "A" ENGINE. . . . . . . t 0 1 2. O l 7 2.0 ' F , .011'
. CYLINDER HEAD #11 - "B" ENGINE. . . . . . . i 0l1 0171.8 F

. . .

010 . C YLIND ER~ HEAD #11 "A" . ENGINE. . . ... . . OIO O 1 7 2.2 F.'t '009 CYLINDER HEAD #6
"B". ENGINE. . . . . . . ' | 009 0 1 7 0.7 Fi'; 008 CYLINDER HEAD- #G "A" ENGINE. . . . . . . '

O0R 0175.3' F' .007 CYLINDER HEAD #3 "B" ENGINE. . . . . . .
*

'.

007 0 1 7 2.7 F
,

006. ; CYLINDER HEAD . #3 "A" ENGINE. . . . . . . I,.

OO6 0173.9 I'' C '" 005 JACKET WATER TEMP. "B", ENGINE. . . . !,

009 01665 F004 JACKET WATER TEMP. "A" ENGINE. . . . '<

OO4 016&1 F003 LUBE OIL TEMP. "B" ENGINE. . . . . . . . . . i 0n3 01?1.4 F
i 0 02 LUBE OIL TEMP, - "A". ENGIN E. . . . . . . . . .

002 0191.9 f, ', .001 TOTAL EXHAUST "B" ENGINE. . . . . . . . . .
-

4001 0 6.7 4.4 .:F.f 0 00 .. TOTAL EXHAUST "A" ENGIN E. . . . . . . . . .
'

g3 g r; 40 000 067b.I [1 'i, 9., , . -

. _ .-

<

. , .
7.s : . ' .

~ - 4. - - - .,, , '
,,,.y -

013 ' CYLINDER HEAD #14 "B" ENGINE. . . . . . . . , 013 017/d Fs

< 012' CYLINDER HEAD #14 "A" ENGINE. . . . . . . si i ? 0171.4 F
bi, 011 CYLINDER HEAD #11 "B" ENGINE. . . . . . . Ol1 0171.3 F

', -? - 010 CYLINDER. HEAD #11 "A" ENGINE. . . . . . . 9 I-0 01 71. A FL
.

M 009 CYLINDER HEAD' #G "B" ENGINE. . . . . . 009 0 1 7 0.3 F

1[d
008 CYLINDER HEAD #G - "A" ENGIN E. . . . . . . 00-3 0 1 7 4.7 r,

007 CYLINDER HEAD #3 "B"' ENGINE. . . . . . . 007 01.72.3
.

F
,

0 0G ~ CYLINDER HEAD #3 "A" EN GIN E. . . . . . 006 0.1 7 3.4. F, . ,,
^

005 JACKET WATER TEMP. "B" ENGINE. . . 003 016 (w9 Cy:
O 004 JACKET WATER TEMP. "A" ENGINE. . . 0.04 0 1 6 6.3 "

t1P 003 | LUB E . OIL -TEMP. "B" ENGINE. . . . . . ... . g.0 3 0 1 9 1.0 F
002 LUBE OIL TEMP. "A" $NGINE. . . . . . . . . 002 0 t o 1.r. F,,

:c.j . 001 TOTAL EXHAUST "B" ENGINE. . . . . . . . . .
'

, 0 0. t 069M.U~ 000-- -TOTAL EXHAUST "A" ENGINE. .. . . ... . . . ! ,: ;n 40 000 3680.1 F
. , ' f

-

,.
. -

,

4.d' ' * fy - 4"g
y4 -

Os ,.
' A-

t t
,

wn . ,. ; , * Qr. * ,'
'

.
,

' '

^t 'a.i e, :w * *
e

..x n .. c r .

p

.Yg,9f - ' . 3 m .. ,
,

9 . . . _ .
~-
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'
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: ',

' h
- ,'

' *

. .' .
' :,, -

' '

, , ., - [ y . [Q ri |'
: .-.

' ' ,

-
,

. .. ,.
.

. , , - .,

,

', " i. START LOG SHEET J Gr p.i - >,', , .
,

_

.- , o 4, .
,

1
TEMPERATURE RECORDING SHEET [a OF 7- 'I-

''' ''
-.

,
-

UNIT # d 00/ o2 A/,B TEST # .26d DATE: 42-[o -7d
.

'. "
, ?(

,
'

1.f , .
'

q .' S.. - ; , .7 Mo,,

'

TIAIE FRohi START MINUTES .

' .3.
"

c .
,.

013 C YLINDER HEAD #14 "B" ENGINE . . ... . OI3 0161.0 F
'

012 CYLINDER HEAD #14 "A" ENGINE. . . . . . . 012 0 1 6 0.0 F
011

, ,

CYLINDER HEAD #11 "B" ENGINE. . . . . . . 011 0 1 T A.4 - F
.

CYLINDER HEAD #11 "A" ENGINE. . . . . . . OIO OI40.7.F
'

'~ 010 i>

009 CYLINDER HEAD #G "B" ENGINE. . . . . . . 009 0 1 5 7.8 F
'008 CYLINDER HEAD #G "A" ENGINE. . . . . . . 008 0 1 65.2 .F

.,

i ,007 CYLINDER HEAD #3 "B" ENGINE. . . . . . . 007 0159.1 F,
,- '006 CYLINDER HEAD #3 '?A" ENGINE. . . . . . . 006 0161.9 F'
! 005 JACKET WATER TEMP.f- "B" ENGINE.. .. 005 0117.6 Fj% ' 004 JACKET WATER TEM'P. "A" ENGINE. . . . 004 0 I ? 1.0 7' 003 L UBE OIL TEMP. "B" ENGINE. . . . . . . . . . 003 0168.4 r
'

002 LUBE OIL TEMP. "A" ENGINE. . . . . . . . . . 002 0 1 7 0.5 F'

001 TOTAL' EXHAUST "B" ENGIN E. . . . . . . . . . 001 0190.0 F,

000 TOTAL EXHAUST "A" ENGINE. . . . . . . . . . , 03 25 40 . _.0. __0__:0240,7 ---F i ,_,0, ,

. . _ .

. t , 4..
-

.x,
,

. . . ,

P 013 CYLINDER HEAD #14 "B" ENGINE. . . . . . . OI3 0175.6 F
012 . CYLINDER HEAD #14 "A" ENGINE. . . . . . . ' 0 l'2 ~0 1 7 2.2 F,

011 CYLINDER HEAD #11 "B" ENGINE. . . . . . .; ,. 011 0 1 7 2.1 F> 010 CYLINDER HEAD #11 "A" ENGINE. . . . . . . '

F010 O 1 7 2.5%' 000 CYLINDER HEAD #G "B" ENGINE. . . . . . 000 0171.2 F
^

008 CYLINDER HEAD #G "A" ENGINE. . . . . . . 000 0175.7 C
i','

,
007 CYLINDER HEAD . #3 "B"' ENGINE. . . . . . . i 007 0 1 -7 T.7 e

! 00G CYLINDER TIEAD #3 "A" ENGINE. . . . . . 006 0174.4 F
-

.

005. . JACKET WATER TEMP "B" ENGINE. . . 005 0 1 f. 6.7 F
004 JACKET WATER TEMP. "A" ENGINE. . . 904 0 1 6 6.1 F
003 LUB E OIL TEMP. "B" ENGINE. . . . . . . . . OG3 01o1.5 F
002 LUBE OIL 'rEMP. "A" ENGIN E. . . . . . . . .. q02 0199.0 F
001 TOTAL EXHAUST "B" ENGINE. . . . . . . . . . 001 0682.9 F000 TOTAL EXHAUST "An ENGINE. . . . .,. . . . . O3 20 40 000 0 6 7 7.o .F.....
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1, , . START LOG SHEET
* ,

- .
*

.

e iM r3-b.3 %y'{> r
*x -

, s. . :, 91,4 - , c .,''
, .i . 04 d, kl

* ?.e ,6

TEMPERATURE RECORDING SHEET' 7 OF 7 "c . . .
i N ' @n,,i

-

d-

,m - -
G< .v. p, , ..

UNIT #I84/d A/B TEST # cM DATE: /}b M ' ' ^

.k
'-

< .

c - ;)- ' y:..g,4y Q3~ g., . . ..
>

-;g .e,; y yh'.
. .

,; t TIME FROM START . MINUTES ,'(
~ pff|.y .a e .. c.L. .,

013 C YLINDER HEAD #14 "B" ENGINE. . . ; .. . O13 0 l'2 0.3' FJ012 CYLINDER HEAD #14 "A" ENGINE. . . . . . . | 0 1 2. 0 1.2.3.2. 7f~' 011 CYLIND ER HEAD #11 ''B" ENGINE. . . . . . .-
.

"
. 0I1 01,ty.4, .F -010 CYLINDER HEAD #11 "A" ENGINE. . . . . . . !

J '' '000 CYLINDER HEAD #G "B" ENGINE. .'. . . . .- '
OIO O i 2'3.5 4.E-
OO9 01 | 9.3 .Fi008 CYLINDER HEADy

.

#G hA", ENGINE. . . . . . . . 004. 0127.4- 'F) :007. ' CYLINDER HEAD #3 "B" ENGINE. . . . . . . ! 007 0')19.1 ~ F:-
#3 'i "' ENGIN E. . . . . . .00G CYLINDER HEAD A

006 0123.3 F'~005 JACKET WATER TEMP.y "B" ENGINE. . . . ~ F;00r2 0 0 8 9.7004 JACKET WATER TEMP.) "A" ENGINE. . . .,

- 004 0 0 9 4.9 E
. 003 LUBE OIL TEMP. "B" ENGINE. . . . . . . . . .-

003 0 1 2 0.1 I',F7'V 002 LUBE OIL TEMP.. "A" ENGINE. . . . . . . . . . ' n02 01 3 2.01 F'"001 TOTAL EXHAUST "B"- ENGIN E. . . . . . . . . 1 0149.4'ik c,

001000 TOTAL EXHAUST "A" ENGINE. . . . . . . . . . I
- -

",c 0 0 0 : - O l.9 2.2 !FA .;o3 35 4i,+
te: , , n .- - |'f , V s _:#~ T f.p|; . <-,

jj\ . - '

. ' " ,

m n'.
, , . '

. . .

i 013 CYLINDER HEAD #14 "B" ENGINE. . . . . . . '
_ .

013 0 1 3 7.3 f'

,
012 , CYLINDER HEAD #14 "A" ENGINE. . . . . . . i oi2 01 3 A. A F

:0 011 CYLINDER HEAD #11 "B" ENGINE. . . .. . , o11 0 1 3 tk O~ F
010 CYLINDER HEAD #11 "A" ENGINE. . . . . . . ! O10 0 1 3 9. 3 F ' , -
000 CYLINDER HEAD #6 "B" ENGIN E. . . . . . . 9 0 '' 3I3V I

.
008 CYLINDER HEAD #G "A" ENGINE. . . . . . . - 00P O 1 '' V I
007 CYLINDER HEAD #3 "B" ENGINE. . . . . . . 097 0 1 3 f. I C

~

00G CYLINDER IIEAD #3 "A" ENGINE. . . . . . 006 0139.7 I

005 JACKET WATER TEMP. "B" ENGINE. . . '' O 5 ' l i V 0.0 "',
.

004 JACKET WATER TEMP. "A" ENGIN E. . . OO4 01 n U F
003 LUBE OHi TEMP. "B" ENGINE. . . . . . . . . 003 914 M r

002 LUBE OIL TEMP. "A" ENGINE. .. . . . . . . 002 1147.2 F
,,

001 TOTAL EXHAUST "B" ENGINE. . . . . . . . . . , 001 016 %D C-
.000 TOTAL EXHAUST "A" ENGIN E. . . . . . . . . . | 01 'n no o00 020'7.0 t
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PRESTART LOG SilEET '. 4,i i
'..-
.

Unit # (,oot- 7. Test k h Ddt e !_ f4,h - 7 4-

. ..
.

^ <'
A

. ,

QC__ .. B;i_.;,_ C -
.

. Q
,

M *d ' . . .Ambient Tempera ture-------- ------- M' U
' ''**

Barometer Reading-----------------
W fa_

! -

, | ,SS
Humidity---------------------------. , ,,., ,

Ho t leg L'. 0. Temp . ----------------------- /SS /
lio t Leg. J. W. Temp. --------------------- / 4 3 f c .3

,

,

DC Supply Voltage------------------ ll?- '

.-
Auto-Start Position-------'----------- M--

*

Lu be Oi l S tand-by Pre ss------------------ 37 35
Pres sure ' i n Ai r Tan ks--------------- 2'P---

.

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

.

Pressure in Air Tanks /77
innediately after ~
start-

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

.

.

.

Remarks - Test Technician % g
i

rSD QC. j p R ,,,,,, y '*(|
8

'

CERTIFIED Cd@ TDT - - - - = - - - -
" " " " ".

.

'

BY ac A_ . .

DATE n- v n
'

M a n ~ m .e u. a .
, -

\
e e,

.

E

e

- 1 ~-

P

1

- - - . __

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



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

850-2 . ,

.

'*
6,.

Tn addition, the following readings will be t.iken hl!" Start log-'

Cheet 850-2. 'c .

.J ,

. .

y.
.

'

. .

START LOG SIIFkT
*

- r, ,

Unitf/,sog Test #_3co _ .___ _ Dite /2- 3- 7(,
+ . . 6

:.-
Tnlerval tee A.C. Volt ATC.lA'mp[ ~ ~'_ _ ik5,eq.

~

KW

1 min.
_

A B C A B 4CZCs.9 **
_

e -

*E%Sc
. _&f*0o..A6co_6hc0 l&O_.E?o < ?o'| lid.'.' . }Ac.o5 min. _ = _ ._

4 -

--10 min.
.. Jeb.c e -.6 6 00 G &do. Ebo.260 L 70 $O . 3020, U.54- - .

*

'',

.
24c4 4400 &&oo 6600 E&o_z4o . E70 G6. 3000

__15 min.
O/od. & 600 fo 400 64de 24o Mo_d70_ _ S~o 5a c6

Surci''6 Void' Faiiure
~

l
V

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

'

TESTTECllNICIAN_w,g
,

PSD QC [G_ .sg
.

Witaess
__ _

___ _

,

REMARKS q

CER.T_IF.IED CNN
"

. . . . -.

;

gy Ec zL -

i
- \

OAIb-d,.2.r-7[s[ ,5 . . p.i)y,s,.-. . ..-

.

,

.
'

-52-
. .
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* b y
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.
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.% 0 -3
, ,

t.' 6,,

* j e .-

Also record readings per Start Log Sheet 850-3. '
''
,, ,

, ' , ' |START LOG SHEET .
.

Unit doc /- Z -A/B Test # J do __. .. ,' bate. ,J1 - - /s , *
,

' '
- - , ' , .' '

Interval -Ti.ne Exhaust Intake - ! . ' . " -

Back Press. Suction I'.0; Press. F.0, Press.

' " , ''
.

Inches H O Inches.H 0-2 2 ,

t.

*
_ _ . . . . ;.. __.. _ _ _ _ . _ . _ - .-

A B A B A B 'A B.
.

..

00 y 7

2 min. oo: St
.

5;) Q_ 33 e, , y 71 7 c, 3] 39
4 min. oo: '6.3 33 t, . o 9.g 9,y_ _ yp _ _7y _3,7 3 c,

_

8 min. co: 6[;_ _ g o) ___ _ ,y , j_ _ _ _ y .5
_

L, , tf 7?' _7y _3 7___ _,3 x

15 min. o/,'d7 &Q , __9, /_ _ - 9 4 ,,,9,y, 73' 2 7, , , 3 7 _ _ ,_ ,J,7 '

. . _ _ $-
t
.

*
.

$.

TEST TECllNICIAN 1h.g_

REMARKS PSD Q'C _ _ ffp__

CERTinED CORRECT ' wnnESS.. . . _ . . . . . _ _ _ _ _

BY /62 7bo#
DATE ^-"# -

-

Power Systems Division of Morrison . Kn. i

% -

-53-

. _ . . . . . _ _ _ _ - - . _ _ _ _.
,
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4e
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7\
*'

*DWER SY cb DIVISION .

OF MORRISON-KNUDSEN CWPANY,INC. QUALITY CONTROL

ENGINE TEST '3' IWO 4do/- 1 ENGINE SER.# 7@-/0F9 CUSTW ER CUST.INSP.
i SHEET OF PSD INSPECTOR /(d 7f.g,,, r// DATE f1- Y-N UNIT (B)(C)(D) 1-2-3-4

. TIME - EXHAUST TEMPERATURE CYLINDERS 1-20 EXHAUST TURF 50 TESIER INSP,
1 2 3 4 5 6 7 i 8 9 10 11 12 13 14 15 16 17 18 19 20 IN

|d:057G 7%79c6 77c ytT 760 7uf 755 7 37,o yyb 7g y .,iy(g 7SS 7S,b yga 745 7G3 92.5 &Y7 j< c6 gcg

cC/d 75572 5 740 73c 749 743 73C 7W 71 3 po6 77cs7tr6 77cc 7&o 76o 766 76c 74s Me 13e 676 /<ca ,< c /) '
j,.

.
'

. 11

%

'
_

I
_ _ . . _ , --mnnr cT .

.
-

C :RI ;H t- U w*m-,

. A'

I $Y fB . ;
##

| nAT : M~~#75 !

J,,,,, s,,,,y, w.i- - "?; r mori- -

r *

, ,

I
'

! j r :.
-

|
.

i it
-

t., ,

,4 ,
-

,., ,

i I 1 . 1 j . . .
.

|
| .. .:.- ~

. . . . - i_..-;.-.

.

i

i |

.

$

k

. .i ..

- ,. ....

*f *, #e , -

QC-TEST-360 '.
_ _ _ _ _ _ _ _ _ _ _ _ _ .
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.

HI .)
D X
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i

C 0 o e
2 a o '(r. 7 J

. g :i | j'

*

o
A(oM

9
1)

A
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8 b os TT 1

I 7 7
N
U 7 o o

ji ,i

1 5 &
7 7

R 6 0 0
1 5 5E

1 1

N-
M
C 5 c 0I 1 6 4S t 7 7U
C -

M M
4y A 1

/:
0. !i

.s

M
E 3 e.

d T 1

A 0 9o
of- D 2 1 | .

9f,><

m
- 2

4 ./ 1 1 _
2

C,
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_/ / S ~

R 1 o o/ / c aE 1
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_SN E C -
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START LOG SLIEET " *

,

TEMPERATURE 11ECORDING SIIEET / OF T' . - '

'* ' ,
. t,

UNIT #/@/ dA/B TEST # 3CO DATI':gd-8 7(,

MINtIT!?S[~c*TILIE FROM START * *

013 C YLINDER IIEA D #14 "B" ENGIN E. . . . . . 013'OI7la'F
013 CYLINDER IIE.\D 014 "A" ENGINE. . . . . . 012 0170.0 F

'

-

011 CYLIND ER IIEAD #11 "B" EN GIN E. . . . . . ' 011 0'1 7 0 1 F
010 CYLINDER IllnD #11 "A" ENGINE. . . . . . 010 0 1 7 0,7 F
000 CYLINDER IIEA D 1|G "B" EN GIN E. . . . . . 009 0 1 6 9.1 F
0 08 CYLINDER IIEAD #G "A" ENGINE. . . . . . 008 01716 F
007 CYLINDER IIEAD #3 "B" ENGINE. . . . . . 007 0 1 7 1.1 F
OOG C YLINDER IIEAD #3 "A " ENGIN-E. . . . . . 006 0172,5 F005 JACKET WA I' Ell TEMP. '- "B" ENGINE. . . Oq5 01611 Fg 004 JACKET WATER TEMP. "A" ENG,INE. . .

004 01611 F0 03 L UBE OIL TEMP. "B" ENGINE. . . . . . . . .
003 018 R.5 FC. 0 03 LUBE OIL TEM P. "A" ENGIN E. . . . . . . . . 002 0 1 8 8.8 F001 TOTAL EXIIAUST "B" ENGIN E. . . . . . . . . 001 0 3 6 7.T F

'

000 TOTAL EN!!A UST "A" ENGIN E. . . . . . . . . Oo 4 r; 4';? OOO O370,6 '
TBIE FIDM START 4

-

_ . _ _ . > .

CERTIF ED CORRECT
'

_..

BY,/<t h g.

DATE M- t- 7. 5 --- - - - - - -

Power Systrms Dni ion of atorris..n . }{n. Co. -

.a!
-

i

,

.I

.

9,y y, [ q 0 * *
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STAllT l.UG SilEET ,

TESIPERATIIRE RECORDING SilEET A t $1 ?
2

UNIT [fC/-MA/ D TEST !! 360 I'Al ' ) . [ ,e 69

.

r n t E l'It0 st S T A li T _)1INl'I!'
01;i C YLIND Ell lil:A D F11 "D" 1:N GIN E. . . . . . O13 0I74.4 F
012 C YLINDER llEA D 411 "A" I:NGIN E. . . . . . OI2 0 1 7 1.2 P
011 C YLIND Ell llE \ l) lil l "li" ENGIN E. . . . . OII O171,3 F010 C YLIN D ER llEA D fill "A" ENGIN E . . . . . nIo D 1 7 .?. I F000 CYLINDEll llEA D di " II" EN G IN E. . . . . .

,) n a n | 7 ,17 ;-
008 CYLINDER lil:A D Si "A" ENGIN E. . . . . . Ooq 017%0 F007 C YL IND Ell il EA D #: " B" IC C I N I' * ***

t lO 7 0 1 7 '+ ' "006 C Yl.IND ER 11 E A D ..; "A " 13 CIN h- -

anI O I 7 4.2 I005 ,L\ C K ET W AT I-:'l T E'.i l'. " M" EN G IN M- -

f 001 .IACKET WATEll TEAll'. "A" ENGIN1: e' n :. O 1 #1 %r, p
kJ n , /, n ] r, %4 P-

00;; LIJBE OIL TEAII'. - "B" ENCINC ****

OO3 0186,6 r003 L UB E OR. TUBI l'. "A" i:NGli, E. . . . . . . .
e0? O187.1 r001 TOTA L ENilA l!ST "D" EN GIN E. . . . . . . . .
rj y I o r, 7 9,9 '

000 TOTA L ENIIA l'ST "A " ENGIN i-:. . . . . . . . . q, -

.i t i o O t3 7 .V i

013 C YLIN D l:li lil .\l) : 1 I "it" l .N G IN E . . . . . ' I' Ul I'U'
~

010 C YLINDEll lil:A D !'l 1 "A" ENGIN 1: O I '' O I 7 1.0....

011 C YLIND El; ll Ki D i ll "U" I;N GIN E . . . . 011 O17?.3 F010 C VLIND Ell IIEAl> illl "A" ENGIN E. . . . . n10 017 CA F
00!) C YLIND ER llEA D lio "B" ENGIN E. . . . Oqq q 1 7 1,r, p
004 C YLINDER llEAl) !! ; "e\" ENG IN E . . . . 00u O175,9 r
0 07 C YLIND Ell llEA D "!:1 "H" ENG IN E. . . . . On7 n ] 9 /un P0 00 C VLINDI:R ili' All . "A" l.NGINE..... n q ,, n 1 r, f, p
ooi .1 \ C K l:T W.\ T I'I t T E 3.1 l'. - " D' ::N L ;1N !:

,

( v i ', O I r, % +1 r
.

imi a \ CK ET \\ ATI:1; I'l;31 l'. - A" I M ;151.
g ei g n j ,, ,,.3 p00:: 1.l ti;E ()ll. TIOl l'. "li" I:NGIN I:. . . . . . . 3;g z , , g e, g r, p002 1,l'IlE Olt TI:All' - "A ' ENG I N I:. . . . . . . .
gg g y q . ,q p001 Tt )TA L ENil A l'ST "li" ENGIN E. ,

...... gny g g 5 o,4 p000 'l OTA L ENIIA UST "A" ENGIN E. . . . . . . . nn ;,, , . f. OU0 0 6 4 P,0 r

. . . . . . . . . . -
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STAltT LOG SllEET
.

Tl:All'Elb\Tllith llEColtDING SllEET 3<n ~

- . .

UNIT "[fo/' ORA /11 TEST # .706 I)A Fl:- 1'. ,ff

T131 E l'It03! STAItT 31IN l' F

013 C YLINDEll Ill:Al) A l 1 "li" EN GIN E. . . . . . OI5 ') I Y I E
012 C YLIND Elt II EA I) 011 "4\" ENGIN E. . . . . 'l I " OI7M I
011 C YLIND Eli llEA D !!ll "lt," EN GIN E. . . . . . UII O I 7 ''d I-

010 C YLIND El! IIEA1) //11 "A" ENGIN E. . . . . . '' I O O I 7 I*T F
009 C YLINDElt !!EAI) !!6 " U" ENGIN E. . . . . . U09 0 I 0 ''* g c
004 CYLINDUlt il EAI) f!6 "A " EN GIN E. . . . . . 11 n '' O I 7 f.9 I
007 C YLIN D Ell il EA D li3 "11" ENt :lN E. . On7 0171.5 F...

0 06 C YLIND Elt IIEA ll i!3 "A" I:NGlN E. . . . . nO. ')172.4 ;

003 .i ACK ET WATI 't I'l:31l'. "!;' 1:NGIN!: -) 1- ' 1 1 ,, c ',0 l',) 001 J ACK UT WAT Ull TE3118 "A"I:N GIN I:._,

Oo4 o I ei r 2 e. g
0 03 1.liBU Oll. TEl\ll'. "B" 1:NGIN U. . <i a 4 0 | n o,,. i-. . .

002 LliGE Ulb TE311' - " A " EN G I N I :. . . . . . . . . 0:1 i' t) I 19./; i
001 TOTA L ENIIA l:ST "U" UNGIN E. . . . . . . . . 001 8) / 9 ?,0 '

000 TOTA L ENilA l'ST "A" ENGIN E. . . . . . . . . OOO O < > A ~d i
'

013 C YLINDEll llEAD I:11 "li" ENGIN1: OI5 0I7O. .. -

012 C YLINI) Ell ll EA ll 911 "A" ENGIN E. . . . . . OI? 01 ~ 'V F

O!1 C YLIN Dl:l; til',\ li 'l 1 "n" l N GIN I:. .. . . 011 ' I 1 ' ' '. ' - f
010 C YLINDElt ilCA D !!11 "A" ENGIN E. . . . . . O|0 4171.') C'

009 CYLINI)Mit ileal) !!n " n" EN( f N E. . . . . . nno a I ?.3,(i f

004 C Y LIND Ull Ill:A I) 66 " A " EN G IN E. . . . . . Oou O I 7 4..i C
0 07 C Yl,INiil'l? Il F A 11 f:' "it" im :Is:M , i7 (;) t t,c p. .

0 06 C YLlNI)Mit 11 MA I) 3 "A" ENGIN E n n r, n 1713 F. ..

00.i .I ACK ET WATI:lt TU311' "it" ENGIN I: p q c. ,) | c, r,n p..

00t .l A CK ET \\ .\T!1: TI:Alli - * A" l .N G IN U. . .
g 3 ,., g ; g ,, g p003 1. ll ll E 011. T E M i >. "i t" ENGI N E. . . . . . . . .
O n. 4 Olnn,; s.002 1.l'IlE 011. TIGil' "A" t:NGIN E . . ..

.

001 TOTAL EXIIAl'ST "n" ENGIN I: e l . i r, i t i G A, r, J
..... ..

~~

--

000 TOTA l .1: Nil A l'ST 'A" EN GIN E. . . . . . noI n s. 0 0. T F.

,

g .i %, './, 90i) .) r. 51 ( n F
.
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STAllT LOG SilUisT
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TE31PEllATUllM RECOltDING Sill MT (/ OF,_ ( .
.

,
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UNIT ![()'V.-2 A/B TEST # 840 DATI(.],fy4'
. .

,

T13t M PltOSI STAitT 311N ltt't :

013 C YLINI)Mit IIMA I) 5 L l "II" ENGIN E. . . . . . n.I I 01 I AA F" 012 C Yl.lND Mit ilMAI) !11 "A" ENGIN E. . . . . . OI' 0171,3 r
-

'

011 CYLLN D Mit ilMA D 511 "It" MN GIN M. . . . . . 011 01'I12 'F
010 C YLIND Ell IIMA D fil "A" HNGIN M. . . . . . nIo o;72,7 e*

009 CYLINDElt lil:A D !!6 "11" EN GIN E. . . . . . 9ao il 1 'i q,7 r'

008 CYLINDMit IIEAl) #6 "A" EN GIN M. . . . . .,

9qq _ p 7 aj p
007- C YLIND Mit ilHA H |i3 " B" EN G I N M. . . . . .

.

O n 7; n l' 7 '>,7 r006 C YLIND El! IlEA D #3 "A" 1NGIN E. . . . . . ngg n|7y e[ 005 . LACK MT WATNit TM31 P. "it" ENGIN M. . .'O o a :s 0 1 .. '.m e
00i o ^ C a s r W A r eit r e 3>i>.' " A " E s G ix e... m o t H i ..s, s.

003 1,U B M O il T Hall). - "11" EN G IN M. . . . . . . . .
004 010 b;

,
002 1. U 118 011, TE3t l'. "A" MN GIN M. . . . . . . . . n q j, g j o g,o001 TOTA L EXIIA UST "It" ENGIN E. . . . . . . . . '-

an; g 4 o go
,

000 TOTAL EXIIA UST "A" ENGIN E. . . . . . . . . ~

!- n0 s i -) g o n a , .,
' -.

,

1
-

013. CYLIND Ell IIEA D #14 "B" ENGIN M. . . . . . OII O I'7 * I
-

012 C YLINDCit ilEA D fi t "A" MNGIN M. . . . . . O I ''' OI74I; *

011 C Yl;1ND Uli ll F.\ l) rl1' "li" MNGIN E. . . . . . OII O I 7 '' '
.

''

010 CYLIND Ell ill:A D 'lli "A" FNGIN M. . . . . . O10 0171x F-
009 CYI,1N D Ell llMA D !!6 "l'" 1:NG IN M. . . . . . (' d 4 0 i # 'A I

; 008 C YLIND Ull II mal' #6 , "A" ENGIN H. . . . . . 'O t l 4 ' O I i ?.7
~

i :007- C YLINDEll llMAD !i3: "It" ENGINE, . . . . On7 0111,4 C
i. 006 Crl.INDMit 11 MAD !!3 "A" ENGIN E . . . . . O n ,; il 1 7 ;'.6 C

| -- 0 0.'i 1,\CKET WATEli TMM l'. "11" ENGIN l'. . . n 0 'i O 1 /, r,o r.
001- IACK MT WATFH TEM l! - "A" EN GIN M. . O ,1.. , i I .. = ,,1 r

4

j 0 03- Lull M Oil,- TCM P. "it" MNGIN M. . . . . . . . nat n 1 4 a,9 . - -

002 1.P lt M 011. THM I'. "A" l:NGIN M. . . . . . .
pii.' i14 ' ' ' r001 TOTA L EXilA l'ST "II" EN GIN E. . . . . . . . .

,
'

, -g3n y n ,; q g g ej . 000 ' TOTA l. ENilA l'ST "A" ENGIN E. . . . . . . . .
,

-

3 ,., n ,; jgq i; 3 - , -g.3,, ,r-QI -

.

.

S

,r-,- g - . , . - - , , - e-, .n,- - , , ,-e ,v. m s, --,m.r --n.- ---er - - - - n,- m n- e .,r.v -.-w w --,---, ,-n,eg,-,.--r----w-
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STAllT l AiG SilFl:T

TEMPEllATUltE ItECOllDING SilEET S ('i
'' '

.-

UNIT f M.tV'2 A/11 TEST #,.20 D A ''' l :- 1 ,'d. 74
'

'I 111 E l'liOh! STA ICT Al1N i: l'i -

01:1 C YLINIWilllET') !! I "li" I:N GIN F. I. 3I * ,% ' ,-. ,
*

.

Ol2 C YLINDI.li Ill:A I) il 1 "A" ENGIN E. . . . . ;'l' ' l I 'l i. ' ' I
Ol1 CYl.INI)l:ll !!!'A D !!! I "l " l:Ni:lN E . 81 I I 't i7 '. 's ''...

010 C YLIND Ell ll EA l) ?!ll "A" ENGIN i?. . . . . . 11a n 1 'l b F
000 C YL IND Ell llEA D !!G "li" ENGIN E. . . . . I f '3 0171.4 r
003 CYLINDElt lil0AI) i!6 "A" 1:NGIN E. . . . . . .!": il I7%" F
007 C YL IND I:l' il En !) ll:1 "it" ENGIN E. . . . . . a7 0 I 'I r, h F.

0 06 C YLIND Ell llEA D . "A " EN G I N E. . . . . . i P <, :) | " !,,1 c
'

005 .fACKET WATEl TEAL 1). "11" ENGINE io9 ! 1, r c r.
o~. 001 ,lA C K E T W A T El: T!Ol l' - "A" EN t 'IN !':. , , I < . . ., i r' .!. ,

OK l, U ll E Oll , Tl'.il l'. - ' l i" IlN G IN E. . . . . . . ,1 i ! ) { o ,3 c.
,

002 1.lillE Oll, TIG1l' "A " EN G I N I .'. . . . ,i.> p i a ,,-.. ,

001 TOTA L ENilA l'8 T "l;" 1:N GIN I:. . . . . . . . . in n I r i ,; / o, 4
000 TOTAL ENilA L ST "A" i:NGIN IC. . . . . . . . . ,7 ) ,,,i , ; , ,; 7 , , c, ;

01:1 t' YLIND El! 11 Ma l) !! 1 1 " li" EN G I N E. . . .
g- | r' gp | n ei '' -~*

.

013 C VLlN DElt lil?A D !!] 1 "A" ENGIN E. "I' OI *I'

....

011 C YLINDI:ll ill'A D #11 "l;" I N GIN E. . . . 111 : 1~~'1 r
010 C YLINDEl' llEA D '!11 "A" I?NGIN E. . 'l I 4 J| .I I

'
..

000 C YLIND Ell llEA D l!G "11" ENGIN M. . . . . D fi 1 " I 7 l. I P
00S C YLINDElt IIMAI) JG ".\" I:St ilN 10. '''I' '' ' ' '. i F'...

007 C YLINDElt flEAll li:; "11" FNGINE . . . i l' 7 't I7'o r
Oi d C Yl,1N ill:ii 11 EA I) . " \" EN GIN N . fI ' '
005 .f.\CK ET WA TI:l; TEAI P. "G" ENGIN E. .

. I ~ .'i . ;i I'.
.

81 1 ''- - I e 7.1 r
ooi- l,\CKET WATill: TEAlli "A" ENGIN l:. 1 m .i .' I <, 4 5: I
00:; l.U ll N ( J ll. Teal l'. "l;" 1;NGIN 1:. . . . . . . .i a 4
002 1.UllE Oll. Teal P. " A" ENGIN E. . . . . . .

. 3 i 1 o, : ,

oq .iin.,- -

001 TOTA L EN!!A l'ST "B" ENG'N I:.
t

.....
q ,1 I it >tl r000 TOT l. ENilA UST "A" ENGIN 1:. . . . . . . .A

m 3y g3 . , , g,,,, ,,,.q, ,

O

-.
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ST,\IIT 1.OG Sl!MMT '

- s <r
TEAIPEllATUllE ltECOltDING SilEET O Oi 2 ,.. ,

UNIT ffco/.J2. A/I.4 TEST # A 00 DATIO e- S?76 -
. x

',>

1|B1C UitOhl STAllT AllN t' f -

i013 C YLIND Mit ilMAli (l l "11" I?NGIN M. . . . . . . '1 i 1 4. (r 6
*

.

012 C YLIND Mit Ill!A D .Il l "A"' MN GIN M. . . . . . . 11 ' .n 1,5 1.1 F
011- CYLINI)Mit ilMA D Ti l "I." FNGIN M. . . . . . . q] | t i ; ,; y, | p,

OLO CYLINDElt-ilMA D i!]1 "A" ENGIN E. . . . . . . y;o pjs>g -p,000 C YLINDEll IIEA D !!G - "11" EN GIN E. . . . . . . g .) o o ;,;,go p
0 08 CYLINDMit !! MA D fG "A" MNGIN E. . . . . . . qqo .) ; 7, .; o c

-007 CYLINDElt til:AD it3 "ll" UNGIN E. . . . . . .
,

pg7 g ; g, i,o g.
006 CYLIND Elt ilEA D f3 "A " MN G IN E. . . . . . -g ; ,; ,, , cg q ,., -
005 JACKET WATCit TEAll'. "D" MNGINE. . . . q g c, g; . ,3, 3 e

f3 00-1 .IACK ET WAT MI' TMAll'. "A" MNGIN I:. . . . ,3,,g g; , , - g.
0 03 L U B E OIL TEM l'.. "13" MNG IN M. . . . . . . . . q , ,, , , I

'

.,3 q z
7002 1.U ll E OlL TM Al l'. "M' ENGIN E. . . . . . . . . , ., , 3 . n ; .7 3,,; ,

001 TOTA L EXilA US l' "11" MN GIN h. . . . . . . . . ., y n ;. . g , .y og
000 TOTAL EXIIA UST "A" MNGIN E. . . . . . . . . . n; ; %

-

q g ,3 g g ,., o,3

013- CYLIND Mll IIEA D S11 "U" ENGIN M. . . . . . f.1 I i o I '7 0 F
012 C YLINDEll !!bA D !!11 - "A" MNGIN Ii. . . . . . OI2 4 1 ''' ian r

'

011 C YLIND Mit IIFA D '!11 "It" MNGIN M . . . . . I' l I T' I # ''.I F
010 CYI,1NDMit ilMA D # 11 "A" MNGIN M. . . . 31(1 D ' l ," ( ', . r.

009 CYLIND Cl! IINA D liG "11" FNGIN E. . . . . . 4 I ' '* O I 'I :.'.0 r

00S CYLINDMit Ill:Al) it "A" MNd lN I:. . . . . . 'l 0 ' " l '' ' . ' "

007 CYLIND Mit Ill;Al)- #3 "11" MNG IN C. . . . . D 0 'l " ' '' A " f
| '0 06 - C YLIN D Cit I! MA D "3 . "A" MNGIN K. . . . . . M ' ' '' 'l I 7 'O Ct
'

005- .i AGN MT WATMit TMAIP. "ll" MNGIN!:. . . ' ' " " 11' i. I I-
.

001
, . .I A C K MT .WAT MI TI:Al l'. "A" MN GIN M. . . D '' 4 '.' l 4 ''. o -r

00;l I Uill| a lli, TM Al l'. "it" MNGIN M. . . . . . . . . 1' 'i | o '. i
.

' ,

-
002 - 1,U llE OII, TIGi l'. "N? MNGIN M. . . . . . . . . p: qto 'o- r'

001 TOTA 1. is.\ll A US l' '.'li" EN GIN L. . . . . . . . .
, ,

:
' . n,,;- , , . r, y i '

000 TOTAL EXIIA US T "A " ' EN GIN M. . . . . . , . .
,

pj ;4 cc 3 g ;) ys3nq p-

.

I

!

'

> -

L I

-M- * 4 *
p.> .,

,- . - , , . . . , . . .-:,..,,:,-, ~.,--..-.s -- . .- . . . .,-,.-.m ,e.-,. . . , . - . . . _ . - - . - - , - - - - - . - . .
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STAitT LOG SilMUT
,

THA11)MitATl'ItU ltMCOltDING SilMET 7 til

UNIT .' [$/-A A/B TUST # 860 DAT' '.m_6. %74.

TIM M I/ItOM STAllT M IN t'T' -

01:; C Yl.lNiiMit llMAli i 1 "l;" 1:N G IN M. , 'l I ''I 'vl f...

012 C Y1. lND l'I t il M A D !.' 11 " A" MN G IN J :. . . . . . i1- i l 1 i ". '', f-
011 CYl.IND Mit 111: \l) ||1 "it" |-:Ni;1N1:..... iil il 1 - r,,> p3

010 C YLIND Ull lil:A D J11 "A" MNGIN U. . . . . . ' l I 'l N 1 ,' ". 5 I
009 CYUINDUll IIMA D #fi "11" MN GIN I:. . . . . . ' ' v '' O 1 ? '2.0 F
0 08 C YLIN D Ult li MA D !a; "A" I:N GIN M. . e i .) a p } < 1, o r...

007 C YLIND Ult II MA D F3 "ll" MN(;lN U . . . . . ,,,,y q ; . , 5:,.3 r
00G C YLIND Ull H MA D 3 "A " PNGIN M. . . g g ,; .) , , , r.

,,,
005 JACK ET WATMJ! TUM P. "B" UNGIN E. ,--

!-
- . , o, ,. .t i e. ,.. .

001 ,IACK ET WATI'll TMM l'. "A" MNGIN M. . , , . . ., , ,,, , , r-
0 03 1, U B E OIL TU M l' " h" MN G IN M. . . . . .

,

..

n. i .. , .,.)..i s s., s002 1. liliM 011 TMM I'. '.\" MN GIN M , . . , ,

) I. ., ,s
001 TOTA L UNilA UST "D" ENGIN 1. . . . . . . . .

i
'

g ,3 g g ; q ,,j,
000 TOTAL UNilA UST "A " UNGIN U. . . . . . . . . , ., j g r, g 3 7, n j,3

013
; C Yl,IND Ull ll MA D f11 "it" UN GIN I:. . . . . O I '> 'l 1 '. I .'T

012 C Yl,lND MI: IIMA D ||11 "A" MN(;lN M . . . (; I 11.i '.1 F
011 ('YI,lND Mit III.\ l) i l l "li" l 'N( ;l N M. . . . ii ii ni L 'i c
010 C YLIND Uli Ill \ i) .?Il "2\" UN GIN M. . ,, j ii o i f, ,4 c..

...
.

,

0 00 C YLINDMit IIMA D :!O "li" UNG IN M. . . . . 1 i| ', .:; r,

004 C Y LIND Mli Ill',il) - ii ".\" MNGIN E 4 . t 1 't . . 't U' '...

0 07 C YL]N D M!; li!: A D - "I', ' I:NGINi:
'"

.i., i ,3 ; , ;, , , r....

0 00 C Yl.lN Dl:lt lil'A li ..:; "A" l N GIN M ,, 3 . , 1 . *. . . 1.-00.i .l A C K MT W A T ! 1; Tl".l l'. ' h" MN GIN I' . ; .,,; r*.i , i,

not .f it'K ET \\ A I VI: T 1. M P. "A- E.N ( ;lN !: . :' '. i i i 1. t
00:1 1,l:15 M ()]i> TM.Ti l'. "B" I:NGIN E. . . . . . . . r,1 ) ] fi /, ,' F002 L i rl M OIL TMM P. "A " MNGIN M. . . . . . . . tic- n I ' . a, ) r
001 T< )TAL UNilAl'8T "l:" |:NGIN M .) c ) ,1 1 * ., a r

......

000 T )TA l,1:NilA t 'S T "A " I:NGIN I:, . . . . . . . . : ;
,, .,.,,, ,,o

j f,.3 r.



,

.
hq

!. i I I

I j t *, ,b: ! '!'i
| ., i ;ji j -

,-t ,E7 El ""''- T . f .,
.

,
-

, , -|i I ,6

.I',iji,iI,Iig.|l.;t t * *

)f ,p , . . ,/i ji . '
> . ig . ./,,

, .t,,
,, . .

{i i z;. i
. ,, *j i i.i.i4i v. /

f .! . ! . g 'M'.t . N | .d.j|. .k (4 i ,
| :.. . | bM .. g l

.

j ii .i !
. , , 4 .,t

,i 4 ! / - i . . /.
. ,6 i i ' # ! W-i,

-4 l ' }j|.!i
.

. I e ' '!' . .r.
,i

'...!'. .

' O . . , . ; , }l .
t.

<
i. ! / .,d1.s i '.F'l .

._j i
,

i; . D...S n .
!hIIf;,|,! i | % ! ; : /%.,M ,:j./.

.. . o . ' . l. . I, g .

i s, ; | | i .l / .i ../.
s i . .i ii' ' ' j , ! 3 .' IE , .0 i

,

i

. ?.|
'i ~

.

. , . . . '.'. ,/ ;/ -. .

g' y'0 .
. i. . ' !', i

..; . ,,,.. . _ . u. x: i ,.
.

. 1

, ,4 S i S .: 4( 1 .
. e ,1 .,,/ /, .| -.

'./*,
.

'
. -(, . .

,1.,;.i
1 .e/-

,e. .
. * - . -r ., . .; ! 1 i

. . . - .\ 1 * 1

C(, - M * t '1 / / .'|. t //* 'g ;. . r * '
' g r :-

' k "d . ' , ~i'.'
}.o y' }i m : i t ,a o ',.; ./ '. / ' ' i N,c!i .f- '. .

1. Q'. '|. !, \c } .

,*

y! ,',
~

}j./'t' .' i t '''% .
|{,)i., j ' , ,jf_; i ..

.% i

" j, /. .jM .! L .p . . .l . . o .t
. ,- i . . i i -.!. . . .,r ' ' t .. .r'N. ,'.

f. |t k )'
- |'. ''

s
, , f. /[; Ig .

1 . s% .
, , ;.A. .: q . t .& a , a ;5.y.i | F. , i t

. * .

3..- . .i f. , . .9.j, . r,

. . -' 2p . 3 ; ..qh |, f f ,[
.*

' I '*I - ;-H
*

..
| ;y..,..- t. . .

.; L :$. F : 4 a : o i .: i .A ; -. .q:.
.

'
.

4 -.

hr3 I I .I
; i.

; . 9- ,

+

*-., p.4 . ! ,i .
' .

1 l

,
- ;-. r. . .

|
.g . .. ;

,. I k .. . ' . .j.. , . . 4I |, a,j (.
'

' .: .
,

. .e ; . ~i.a ! ' g
j ) , I.

i 4 !
t

-

t i
,

i;.!, ., ,
,| I,

,

".
i. . .....I.t

. . l.j.... . !. l '
- I !'

' . . .

'. i'Ii. !
'

i '
.

'

''-N..|*dQ;' ,i i 4 gg j ., i,;
;

,

3 L'L 1 1 I
!,

,t .

- |
.

; ,Ql., I..

It,; , ,

,.|.-t. i , 6. .,'', |
i.

, . r. }-, . .

[ t - - 7 --
- ;; [- .

.

; ,i . , !

,-. y%
,

:- . ;
'

i' : q
p 3

.[*
. . ,

fm ; . ' ..' ' ,

i. .; -i ; - - - .'
p w . . ..

;'-/
-

i *6
.

i
.

|,.
y

, 4

+0 %

! n
El.

! ! Ii -
@ dd,

,r.,q . i i . ',

! .

; i
*., .

.. . i i
, . , , i

.' . . ; . .

..

i .
: i,

-.t6

g .

{ .I I* |
,

e,I e , I
.

f
', .. . . ,

El
i j | :' . L

. ...u .- , iy.6., . .s
' . .. .M. [..!

! i
. .

-!|, i i i i 6 . i

t-
- ,i -h 4;

g ;e3{,t
. j- .' ;g , i . * '

i- .
., , ,. .-'-i .i . .

! i ; ; ; ,i
,

. , -. W,

,1 t .

_ _ _ ' , ' . . . ;i;:
I

.

} ;
4 i :

. . . . . . ._ . _t-._ .. ., ,.'r ii !
w i

a :
.

, ' . i, i i,c ,- s . . .

.. i i ..,

I i
.

. < i .. _ . -. J
.

.

. . , 1[
. o .. . ..J. .

.
.

.4 1.

|-
. I ,

, 4 i4 . t 6'
* 3 i . ; -Q q ' . . ; I I

..i
, , ,

, i:

!. I
;- ..-.y .' ,i |

, i , 4 .

s !'i - ' !
.,' '

.---..I
, ':;- .,

|- I . i ' .

. .
.'

.
i

| }| * f ' ' . .i.

. , ,4 .D:. . , . 1i. i
,j ! - '

, I
|'!

.

,t
i ,

, ;, ..i ' gg.
.

.. ,9 ,. . . .. . . i 4' . ..
1s - , , i ! :

..g 1.
. .

. . .. .

i 1 l. .
. , .

,
. . I i .g.' . ,

,
4

,*

i$., .. ;. . .

'

. .. !

,. i .6 g i ,

; i

; j '| !' '

, - 4' .y
i - . ..

; ., .
.

. -|'
,

(' .

i ; i C. F i i } - t t .- - o.t,,
j

i j i eLt . ., .p. .

a ,

/m} t....
+o. .o . e o, o o o ai ., , '.. .. w .

...oi p. N y .O. o.

y , o
-

j ..i . .i,
s j n,,,i . .-

|
.

|.1 ii y. .1 , ,,,.j .>, . 6

... . . L '_ :_ l 1_ '. .,..
! q ..

r .. .
-** _ _*'

..

k,ie .! , . . 1 | ..' .. e
l... ..I ....! ' . . . .

h[|I ; -- j;j ,'t.i'[',!*II*'|j
* O p p l y y 3 ( H J .f -

' '
! . L ,. ,

| ' .i
; .

. ; * q (, , .-l

1 | i ;, . g. | L
|}.- ,e ,. t,;'i, t

' p . . . . ) L ' L , .p } L . j_ i16 . ,1.,i 8
,, ,..' . , . 6 . . .. 4-_L L . .. .t . . L . 1.1. J.; . . _ . .. 6 . ! _; . , . _ . . . ;._ . *. v , ._.,s','

e .
",g . , \ -
.

'
,

e__



. _. .. - . . . , .

,

5

|

.|
i,lei i . }. | l .. ,

e-

1.!,i ,'
. ,t'

..

.j:l.li ||1!'| -|.' i 1 ilj
'

.i -,

- .,i. .
,

i | !.
|1, I . t ,. , 1;.

. .i , ;''.

y' j | i , , t r!j''' k|! !g|,
' ,,; , q , .

!i .i il el . 2

' j' i
*

i .i ,

i ; ,.. .;i w t, ri, , . .

,

M A'..g. S . ,...., ' ,; . ! , Ifi,, ' * *

t..
. | Qt5 - +i ;

, t,a
',;

i. , i : }.. k .4ii,,| i. e' V.
. - . . . ., ,

{. . 'i ! '

t , , . j .i , ,

-

,#" ~t '. - . , . .- 1,i ,

-f iQ,1.;i: ,'
| : t. i: 4

, !,3 i|| ||''!I '!l N '
i +1 |

~ t

I .td.' W .
'

' , .
'0

4 f |* A ,.
. *i'o h i -+ i I ! i-it

.p % .{\ %, bvi4, ,, .

a ; .|..|. .- .!,i,|
, .!.it

' l 8i !. ~
I ;l'!:, ,.- e,

i . 8 4. i - y ,
,

-
.t-g . .-;.

. ,
,

ig ' a . ; > -

i ,g i 4 , l :t ' ' i,

, , ,

.i .. - : it|Li1-44,kt.l
~

N

.ii t .; 1 N.
'' '

. , .

'

; h1_.. .- L ( A . . W : '..!.' . .. , ,
! '], -f j ! N i

a . |t ,; i, i ;..i6

i.! N;g4 ,'|4i.' (;,
. - -,

3
.

r!Ii'i
I 'l ,' i . (C

' i -

' ' '''

ii|', ,, 8 ' - - it + i ;g,,;,

- ,1 ,

-._,u. g_..,..j: 'p. , , , f_i, i j ,. . ,i

I ; 5 pi-

, ,

.

,i
.g ;.s-

t ., ,; ',
. i.j. Jj , jt, , ; i I . i ,, t t i - ar 4 .

6 . ,g 'i,;1 i ...! I .. . 4 , , . ; e; 4,

-+|m[ j j ]--,-l b ,I,j'[ . . |
! l ,.i ; i '.. ' .,

-| I t *e.* , t ci ii '!
'

4|
' + *. <

l 1 '

;i-!,;
. * ' ' ' '' ''- d ', * ' ' [j ;j ,,

't
'! <a'ij .

':;
* '

. . -

i;; ', *; t |
- t

!'

t,
i . . . , .; g ;

,! . . . . .i,
,

, ,
i n ,

} .' | ',
'

i.; i
.e

-< ,

t| .! !!i !. , f !' t i, ' *3
.,'' ! r sq ,i

* - I i ! i. i . . ' i . '
, , , . .. . ~ g

{ i r |. .,.
y.

iji;;g...!';. g,
'

I i N
,

t : * ;.
. , ,

l..
.

'

,.L. ;
. ,

. ||
. . . . . . ,

. 4.l_,. t ;,ir ,
.-

I ,,
,

.li! .,.4 ' . . ,i j# i,' ,. . i . ...

',; | t ., a ..! Ii! i ,6i j. ,||'
, , , . . . . ..

:.a.LL . . ' . L }u. L t. '
. 4. .i .|

ii. i., |;.: - i ,. ' .'
-

.... .. .. ; a 1. q .. _4' pi- .

: .

'!
ii ,

i!,!;,4. '. ....; .

|
' ,,

g!'j
'

I i i '. |i

O i :
,

. , Jg,
. ' .' .: .'t : '. >''' '

- -
:. .' R i- ||! --, ..

. ;-.
. 3

. i 1

_{
,i-t .i. i , -,, --. , . ,

i ,. .. . ,, .

l|i,;qi:i|l !
, . E,,.'i l

, ,
.

i .. ..,a . i.'
' ''

i'i, ..
i , . .-;

. ,,. ..,,
|t.ii !

', , .
* |-16, !6 , . , I i '

..t|6 ' ''i 4 i i ,,
I

.t. e

-..'.'L'.'- | i J.j i , l I I ,e

r ! i " *

l: _
I

1.1 ; . ., s . '.' '
e ( . i, i *

, . |1
. , ; ,3 _.

ie l ' ,i I,
.

I< - |! t
] .g .i i|_,ji ji1

, t . . , l. [ ._;j'' j,,,i,.,. - ' -, , . ,, '
|.j 6. . g t;,i |.e.,.7 ,..Ig!I,|.. ! , . ! g .1 | 1 , | $ ,. , ,e,j- *

. . . , ; ,, ; ,

. 2 .. . - . ,, . i.. a. ...,. r; - . . .

j4 ,!!|g.. ! l' .j | :|a. I I . '. . I I . 1.i ! .i. . ; . .
1

j. , .
, ''

E .l. ; '. i .. t't *

a .. |.I |.i ., | |

. ,
} ! I g ..+ y !. '.i1.t +

. .

+

.

t ;
- ,. ... ,,

'.. t,Iei1 |t|+( . .'
;

g.
.!ii! i

4 - . .

. ' 1 i* | t ' '
. . ...

, , , ,

g ..J '; i j! ||1,.
3 ,'" I. 6 . ; - { 1 1'i

.C .!' ' !.. !< .. .
5 -. i ,. i .

I

. ..

|! i* | |! |i |e . 6 I .@'.g|| 'i
. * * -+

|
.

'jg5 i.

i .h*
,

'

s. . , i| |
..

-

}| ,' ,
I '

i i ; . i

| J . .. | . I./ ; . i .
. .. i

i .. i . I.!-s tI. . i,.
i

. . | ...L
.g. . .

iti, .t.' .t. . ' i + r I t
i

' |I
'g , ,_

| ! . I l l [ } -} !I||!'!
,

'I
|I I j

i!ti'j', j f, ,' ; * ' I' l
I4 ! ' ' '

'

'. iI'|+'!.', *.'|''''*'

+t
. . .ii' - ! '

i t
.

:- - ,+ * -

h j. i .Iil|'|'|*jj,! ' !' | t t { .lr | -. t i' ! 4 . ...

Ii| . .J .; ,i i;;,,-. - e ., . t, ,; . - ,, , ..

t . * . - , ,

Ig.. a ei i , .4 ,. ,

I4, .\'!!! I t
'

. . c, . . ,

: 6 1 j. . t.

|gf,g ,|
. . .

. h,. , . f, . f .a j |
.' * ... . {||| j |, ,! W ,j1 .I. g , , , . . . ,

,
, i

.
. . . . .

.'I,|6 i . p g|q.I 9
6 . k

'.

l it 1,. ,.

. :!*. ii,
.i t .. ..

-
i i

-

.'
-' ii, ; t ,i. ,,

|,-|-
. . . . . . 4;

| Fj !!} |'''t I ' ' ;,e 'I !* ,t
' -

. ,'

,t () * .{
,,

s t 4_
_

t|j|.I
I t .6 , ,

, . . of I O:.
t. i*3 Ol.t.

'

, , ,| | .' 6 o. 83 . i O. '
i .

. .a,y , ,
;p { .g ej*i!,!oli IOs.I o. ,. o |o O .O ! ;'

. e- .cu, 1,n , i n jy '. w i .r .m c.t o. i ,',.i .

.-|
* F .

.i . .

.
.. t i .-.

| 1 !. t | , ;, ,I..'' '

i.

- 4,- . t-

I j ,' 'I l- | t- 6 '. . . .e-r .

g iti, ' a ., , , - t . ., + ..'
i|| . , . .

I . . t ''i . .!| |gg}I
'

|t I'
*I

. | . ' |. . ; y . .' 3
, ,.

'I. .i. f .! |i j eI ''| .|I
0 ! ' '| I 8! '|

t.!||
i .,

,

1 i e** ' *.- t
|

; 1.! ,, . | : L t LJ , ., ii ..
.

t i ..g. , .

| t. t i .. i ' . .*. . . ,.

!
,,

-.-..,_..-,m-. . - - - - - - - , .,_,...#. - , . , , . . v -r .-_.---.--..,---.-r,,,.,,_.,..-,y-..r--... ....,v.---- - . . , . . - - - - . . - -



- - - -

- ''
g

!! | ! - !i.

2 .'; '
g

'l (- |f
.

"
.

..

* * 'j
: .|.; 4, .

. . , _

,

. . . 1,: ' i a

3, ..
..__. ,

, .
4

- b'i
-

: . r . r ii g

8 i f { 8
*

g g

! ! a i n,g,! E ! l K sii I n h o l
,

:

|i
m,I

ro
IU

. ..

'd )1 :

U|:n i ; i r e p'
I i tp :

4
, 4 =

_.
,i i d <1

< q
I ):ib

. -

' s ! | ! i] 1 e ,
- j g?f t J A!Dl i t j | - -

}! u; e<
'f'

h g p.;gj'!{
j- t o

t N p % ,,

>

j i h dyi
>- , g g(g4L | jd W .

d|' ! ! h h M IMU f! ! ! !i Mq h nkp t i .in g qgs i ;

d !! ! ! ! ! h i l

,,

-N.1,m:wiiiimumdhwnn$nm:e!!
",

: m w - i
'

si.

m . . N. , i E !..lj.;a! h . || .
-

. .: 6 .iaf**
.

1 V.-u
6 !;

3
j p , _ .... ','3. > s, p)

. .

,

V 1

!1 le''{jj1 g [s - M V,-a I.}
,. 4 .

1j- '

; ;, p J,ix.- . 7-Q 7 .- ),~4

. _ t @4T
b |.

-

p'.. . .(.-J 4vu o
.

,

tid L |

.

<h .lj r 3_ ,

{R. | |I
Maj . ~

q.1
j1

'

t :r .,
; a

4j ~-. |,j; .% hq.s
. v ..,

!!!s\z
;gLi, i gI * "'A 5m 'w ati.,
x wl' 1 2 . Y.-4 f I l [,- Mf9 *

.. .+; 5%
< b

.l . % mt J
:- ,.. ... . . .

f bu ~~ gO-t
f

~$w
. J [- |S

'

!|

h. bbilk
,

d 1 1 82 d *- '

" . .4U , , ,
.o u o : ;d-

. _ :.+ >M U $ 0t .! jd or 4 , (h
. .

-

.
.

,

(p h f!?
' : |! a !

a ._&|8? jit "Pf
l E l- ay

p. fj . I- T T,T..!.m

.

j e-- f<
;

!d!!.,.diL.
e- e + i.

-
,

.. n..

,7,, I:LI V .)T
'j|[[ d ..ce, ,

.i i ;--D .? % JL1 > fy'r i.

i! . li ti
-

s 1 !'
. k- T-J]$4C

t' -

|||:! f [' | g)^ Q'~ d# 'f
'

< 2,

5
ijy ji', }h,4x,5)Y P - '/ ' ' i W% f

f :--
.

o/si; 'i . t t a w. r
-

'Htj wi. ' ? 3 'i.-- ib! ! . j *, -; V!7
d|.N

[*,t.'. ' ' -

='-

4 ';I hili 'r Jr

,

.

.~
.- P ~1. i

i.3.j i ,;.!.,1 |a!f@'$t ;i 1
. . .,

I l

w.Z '! g%q.r
..k|j.. . '| .l.. W)m;i#

n J" '
1 " . . -,,

- ,'

1 : a y ; - y. -n _ .

;e.1a, + -S ,
.- r

.i ., i i

g.g'k'ha
a.

i

h ,,j.
k .,l _ u f,Y i '*p, '

.o-. .,i7 -@ |
.ji -

',, 1 . |
.

a ij: . . -
.'

d 'th'.j. M ,I
' " '"*

i ,, g

|U~44- u,I..;--.. . ' ? ' l 8 L 't.i-. . . . ..

?; - %- |
'3

& *

. _ Y . . ..h ., ..',

. . . .t i

h .- r'.". .-'!.-" '' i. . . . .

r
i



.o

:

'a | . | 4. . . , . i 3 ,

p , ; . . ~ . . . - . . s . . .. . o . . 4 . , . . . ~ . . , g
,

s
,. i. ,

i ! ! - 1 j !.!! !i i i ! ! i i ! ! :
'

i. i l t ; i ; i nt ! ! :ilh.ii
.! ! ! ! ! 2 : i t i ! ! ; ;! !-

i
I ;j-

-

s ! .)p* : 1 !! !:;! ;s. i.
-

a 3jip - i ,I :
1ti g- . . - - - * * . - a - - * *. . * * **.

'I ,_.

}| j it i 8: j{ 3 7 -

l j
t

8 7 E_gr d ! II .g. .f 1.1
"

|
-

8{y ,

:j! j
_

) 33 'i

r r! ;I.
i ; 5 < <,>

j~l i : 2 8

| l ! | !
~i : ei . .-

ii d.4.1!
| l i l il i i i ; j 1 1 1 I ! | ! d

,,
11

W 1 M ! $ j j j i i ! i l : i C'
i i l ! 1

' -

i i 1| I 1 8 : D 1 ! u. .a

-

I l l
, ' 1 1 i

l .s,i l l" '- * '
1i n' t i f u.3

l e!
.gj t s *g .i g, i J d 11

"

,

i :.u 1 ; s: 3.' , , . :...
,

{

*!..!! o:l
- * l i i sg g 3i .

! i l |,
g

I |
ee

u l
, ,p i. : i s t ! *. p.

S <i ,
-

.

1i . .; : , 4 i. .. .

1 *
! 3

* * d *

i L . ! }*! ! j ! ! ! ;j! ! ! ! :i i )i! !' ! ! !! f, i ! a l i sa ! !
~1 1 1 1 1a- .

.
~

t] l ei i -
- --3! i

' ' ~
. - -- i s i -

I; q: l,li_ !._ Sa.- ,si:!: 4 : s : : : : : : : a s : : : : : : 2 : e e s v e " = i . - - . - . - - - >
.,t || .

Hi-
- il. i: - -

,%
.

g -:-
~

I~ s ii lilI : n 7 i,fp_ v

hl
i'-

, _ . 's~
-. '

1!! I Qiiel _
=i. 't.y_ -4

"

- - - - ~

y-

ilill I j jC| b -d_ | 4
O' Im tgg|, ; j

--

l i
|| t i l ] I M- l . 1 pf i 1.

- -
-

-

4:g,g5; j;
m-

, a o . .a. % -

.L

qa.l,, q%df6hjJ
xe. ~l a.

. * ,

y- @m _-19W p2
. w y f

3''}, ',s!p,l
-

i! !
. -

-

e. p ..

. h.
'

-

ja
'

i| } [, j| h j
- -i I gh

. .* .. .

.'" '- e -
.

,8 1
| g % .-

i
'

', 33 3
- -m - -

p +ik. 1 g -~q d ,

a 23 op - % - .. .

.,

U 3i 00 2 4 f. - "$*~
<. .. ..

O; .,l~
. . w- - -,.

| 5 O b >"
a

D O j >|.
' N t .

L}
-; 2 0# l

.
' *

S ,.@,~ '- -
i

!.|
- -. g 4. ' .

tm d i FLd$ 4l'-
r .=-; -

~

N3tF.N 1 -w Clirib
~ "-

,

-a; .| ~ bu
- .

-d , '' g-a p r 7 . 2.-
.-

11 a . .a
c eil 12.1 z-

p 4 -.u __ ,h ,3 i
_ -.u. .v.e ' -

w |g
-

t t.3 -

1. -

w rg . 4;e
-- =-- 6-3 __.

'T___. .c i
=

1 5i-:
-

, o .

a *dd
; = . 2, 7: 1 i ci r ,I

ir_'T' ar ; 'p ib __ _..';-d

"Kilii}|& /3f~Wf4?, i |':
-1 |

a
.% p_,

* ' *

gi- w - p j gg;3 f -p
|,'l |1.

| !j
_ 11 3} _: 1 00

'' - -2 :
J 1:> or q i

c!OSr [l'
.. _ .

.

t 15 ' s, e-jjili m - Ao$ l- j,

f
P.di~,',Gr -j j jl [1-

I 1 _)SI *.
'

-

!j! |- 1
l: !!! Iy|r|1
*

,

| ;
-' C o c. !d.

. oc- -,

e

T
]!

>

_

l hY fl II0 d~l ij
h J: j,

'

(dM Q[[,||p
L, . Q a,3,9 pr. 2 . 1

-

Q[ fir $_
|]s j'!!!j,1 O
i

Q R f :il -

.

ligi f'gn
ildsi*k1411=#]1-

-

.dj d' , M !! j{ji 7II.'" -

kpli,!!,Q l,ilj.M ! --T . ' t J ll 4 1 ..

Lili Lill -T 4 U ,m . . i i t i i
.

i s. . . . .



- - - - - _ _ - , -

|i i.lI
'

.
-

| j. . . .

, . .
,

'

p__z_______._____, 3 g. g
| Hgtegg.p i- -

-

c___, i~
m

5

9 E s s a!
ui 4 4 ni e : .

|| 2u u:s
: >

I
-

; i ?
' ' 5 '

s
!J I| s| -os

$bayD
-

I|
i;p|,

! *
e

! |i -i-1-4"$ * % !. |ali!it!T9

-!! 4
.

siegij !! -i -

'"
- -

enist mil, i , l, e_ ei e,

II:| !!!#11 '| F *
, ,

i pgs ': a ?
e

-

r w- i ,

j+- j |i }. 'Eigi
''

,

k{ } }.
,, -

... .

t*--
J1.-g--=/ g

- ;3-i ,

;( 3 9 y-s ...

|* ~ll 3 <T 32
**

: Mi $\ E *: o92 sa
-. i ,, [] S

p a

Inth
d}l|*---1_g\ 8\ '' a 0 u

y V"
{ )

a <t
-

|| li! f*'
!!'

|=l- @i kr---*+ a-@ ,| |

.

; il atl w *-- I J t__. N " _
,r .i q_ .: ! a

lg i5 !t J
I ;f'W

-

|I i i.,

[r5 "
i,=

,

ii 1y |g'da;j.*
'I e- e-

3-i | ||ij r+ m .

|||1
_

iii !!'

-- d"!!
Y

"!!
"

| - -i r ; j |y -
.

.

|| /~ }180*|g!,
_ l1 2

693 $1I L_ '" T i
g a u w ,.

2
_ _ _ _ .. -. _ _ _ _ _ _ _ .J 5 >"

Iig Ioa

Eg!.g~XEu 8ce s a,,

n|$C1|i! qi
.

4 p
I v i

!e x 4..
e O. M O, ,

C
S

i i . e . i i .. . . . .



||lHil ''f:|||||1lllilli il j .N ; '- -

p41'l '+" "

i 1
, j(| q

a. |
~ ~ ~ ~ ~ "

J 2 JO I 2aays-

,{
,

'ii
, $ l|

,

*'
.

's

1
.

th M y 91;I "'

E $ !

'k 'l''''''

+

,
;,

A

,

'

7 : i |
;

,

,. o ..

!
,.

.

f",

e I j
- b

'

.

'fIiI )I s k ;j'
'

'
,

p
r h ,

o ! sN|, h
, 4 , -,

4
i i s ,i h |11 <, o n , ,

.cin t,. I i x i, i F
-'*.,; .. .

i

if
'

| It . ,

1a >o 3 i e p!1t
,

'
i
i a ,u i, -o t g-

.

! s l

i i . }* M.o
'

|;l P, )i |....,f. l i.
'

{ t '

| i

1 - a, n1 ,

| I l 's Y,'' * I
|i hi !!I i

' .I skf '

l | ii,o i.

!
,

a Agi ; !. #%$1*
' ''

p[
u

i(s! hi ,h

i i

uh l.'i
<

| ! ,' n|is
i

iQ%s! ;! h ; i

I j'l iM
pt i

' ^
i,

' ' ii

1 g e!.qg g; i
i-L 4 i

IL ,

! 5"| 1
.-

I R, ,
/t

,

L
--

, ,

M | h l), jl '( ig] |I
i i . p-

! N ,- 4,| ,1
,. ,

'
U.

!
'

'

i , , ,,

||I|| h jt |$ j | l l 'l J ll' '

IEI I ! '!! '

h I'd d; JI ll NU tlET i.k g x | i i i XE
[ liii %yi,1,5|"i

i

:; h. '
j *E

15't Id i oijia 9"! ! ! ih i .8lii .ij f1
' '

g b.

*
IS l o.

i,

I , b.
;.

n o s.. f l ,., w- e g - !!de' A*3 l # ii; 'LJ . , "== i;

ima H io !: .o
,

1 ? v e; .

g 7 *Q j' '{' j' u..riareiro07.J.E4 i
'

't T-
''

'
i.

. bli
.

.h
,li?,$hJA;35 k yi!p,t h|; !N ' h '.

. .
.,,;1'M5 4860 i |

l '

|ii l'ji *
4

h'd hi :, t :,

'" ic in Hh +W S, iipI jij Ju junf,,i 'i<l
'

q ,o ,,; |In .;,, i [ pp ; poumn accr ;
,

,

|! | | ?1 || | ! lw ,

,,,| y, j i 3
c ..u ,'. . , .,j....j...s.p appjog i

as h =_.DME, 4;

eonassms m.a.4.m . q .x ]b ooh, g 1 j li
.

j
i I!' p I /% g :.y s ; ,

;n' ,

1( ni kmii-
'

ir
di42i..' I [t u , ! i o l;' o c- ,tg 1. ,-

si
;4 L i 90ew iij

y .zm i g ..o. /
>w . ,

.I _I INI I H , [!
' h, ! U I. ' H I Il

'
TMPiq

.

I
:



i

| || | i .' I
,

h Ih ! ,i i, , '! i ! h
'

| - -..l, 'I
,

Ps |p
'

E|| j 'j i,| g i'
.

,

', ,

h i ''
l i,i

i j. J :.,

,

n | | 1 i |
'''

,

. | |
'

~~
~ I --

}_

.

_

, '

) ,
.

! s'
,g -v

l ' 'l e

|
|

|

[ ] | j j |
L

i,

|
'

| :j i o ! l'

f | ' :'
|,! !' i! |j j'*

'

[

h[
|| ,:*

F' i'll !- id 9i ii | l i

|'T' .d _
';! !f<s l I

'
I

'

| ! Mill - ,!
''

i .|
' N

; 2p
-'i-

hi n ; i,,
,

fG j | '! ! |I' $ | j j'' lli .

,
-

|

! ! | $9 ' '
' '

i i, si
!,l!

$%.i
,

I,
I | !9'

'

Ii .h || @ '' I ' !l|,, '( ||Ieg ,,

'l|t | 'l||
,

t'll 'ii I l
,

. ,||. v.

i lt ,i i | ; j
.

' i,.I , ' ' , .I' fi' |'I' ,ff ,|!;''' ' ' ' '' '
j i,

i i ' F| L | f _. | - [i|
- I

m ~

r i|l', !hc !!! !;' I|U ,.h.(<| | | ,! ,'I ' : , . 'b
,,

'f,|
'

*''|,!!,
'

I s
| '8||I!I'' ' '

| |'j, q': j': i ', ,

'%'!!| ,lil ;,., ;!; ' i .i i! ji |! i
|

. ,.

!% ,!llj !- !; 1[ ,! l l:'! !|'' 'i I
!,| '! ;l|j!

'
,

,

!!,';!! ;
,; g , n!*; i : -i '.

,

lII | b' |!l !'|i | || 1

j;||

I:'i!|:
'l .'o Mi p: ' ' .II "i

,

h !|||
l '! 'h

',;' ! l i,' j
' '

: ,.-

|d M! p: !; i [!. I!i, .h i
'

' ),'

.

|f,|,!I |7J dl '!' I! ! l i e' ! ||| |,ij |l'|i i i l

|]
('

''

f'|LLIF| |
! | ' ! ' ,' '| i. I,

'

, ! . l j! ,
' e

7' I ! |I
f|if!|s '!' |!!

| |,,
' f[

'
''' ' '

Ifil ll 'li.* '

i ii

! || |

||| | | .'| I!| illl, i |||
i l i /'a i !

I Ik| ' ';l I
f ['

l,

!! , r,l 'e
4

, f,j '|. e

.

| FIG. 4' i j'

i ,

'j,;' , .. a ,

' '

. , ,

Sheet 2 of 2 !lL
.i ,[

'

ii ,

' !
_ _ _ - -_ _ d1U I |[I-[[1LO' MIlllLLIR' Li Ln -


