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SUMMARY

This report presents data acquired from tests conducted to determine how
thermal conditions affect SRB (Space Shuttle Solid Rocket Booster) flotation
at a scaled pressure of 1.29 psia. Included are acceleration, pressure, and
temperature data recorded from initial water impact to final flotation posi-
tion using a 12.5-inch diameter thermal model of the SRB. Nineteen valid
tests were conducted during September 20-27, 1973. These thermal tests
indicated the following basic differences relative to the ambient temperature
and pressure model tests.

1. More water was taken on board during penetration.

2. Model flotation/sinking was temperature sensitive.



SECTION I. INTRODUCTION

This report presents processed acceleration, pressure, strain, and photo-
graphic data recorded during water impact tests using a 12.5-inch thermal
model of the Space Shuttle Solid Rocket Booster (SRB); see Figure 1.
These tests were conducted from September 20-27, 1973. A description of
the model, test procedure, instrumentation, and data acquisition systems
is included.

These tests investigated thermal effects on a scale model SRB during impact,
penetration, slapdown and final flotation at 1.29 psia by varying the model
temperature at water entry. Entry dynamic conditions were varied by using
different combinations of vertical velocities and water impact angles.
Results from these tests will be used to develop analytical models for the
full scale SRB and to indicate potential problem areas.

Nineteen valid drop tests were conducted.
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SECTION II. MODEL DESCRIPTION

The test specimen was a model of the 142-inch diameter Space Shuttle SRB
with a flared skirt and a full length nozzle. The model was a rigid body
constructed of aluminum alloy 2219-T87 and contained three sections:

1. Cylindrical Section (four segments)

2. Motor Nozzle Section

3. Flared Skirt Section

Two model configurations were used:

1. Full Length Nozzle

2, Short Nozzle

Figure 2 shows the dimensions for each model configuration. The short
nozzle was used to simulate the ejection of the nozzle extension. The
dimensions and mass characteristics of the model were:

* Length:

- Full Length Nozzle: 136.9 inches

- Short Nozzle: 132.3 inches

* Body Diameter: 12.5 inches

* Skirt Diameter: 16.5 inches

* Weight:

- Full Length Nozzle: 109.0 lbs

- Short Nozzle: 105.8 lbs

* Pitch Mass Moment of Inertia:

- Full Length Nozzle: 40.8 slug-ft 2

- Short Nozzle: 40.6

* C.G. Location (aft of the nose plate)

- Full Length Nozzle: 73.06 inches

- Short Nozzle: 70.94 inches
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Geometric patterns were placed on the model to aid in photographic datareduction. Twenty-four 120-watt heater strips (2.0-inch width) were
placed around the cylindrical sections. Four 45-watt heaters were on thelong nozzle and two on the short nozzle. The aft bulkhead had four 45-wattheaters installed. The power source was 208 volts, 3-phase (Y), 100 amps,
60 Hz. No heater strips were placed on the flared skirt. External insula-tion (Dow Corning Silicon Paint 93-027) was sprayed on the external surface
of the model to a depth of .02 inch.
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SECTION III. TEST PROCEDURE

Testing of the 12.5-inch diameter thermal model was conducted at the Naval

Ordnance Laboratory (NOL) hydroballistics facility in White Oaks, Maryland.

The model was suspended inside the NOL facility with a quick release device

at the specific initial angle. The model height above the water surface was

varied to yield the specified impact velocity. After the test tank was

pumped down to 1.29 psia, power was applied to the heater strips. When the

model reached the test temperature, the release mechanism was activated.

The model was allowed to fall freely. The model impacted tail first with

nominal vertical impact velocities of 23 to 30 ft/sec. The nominal off-

vertical pitch angles were 0, 20, and 31 degrees. Average wall temperatures

ranged from ambient to 1530F.

The procedure for drying out the inside of the model after each test was as

follows:

1. Lift model from the water with the vent valve open.

2. Rotate model to horizontal position and attach a purge hose to

vent valve.

3. Flow dry missile-grade air through model (13.4 ft3 /min) while

applying power to heater strips.

4. After model reaches 212 0F, continue purge for 10 minutes.

The test run number, nominal vertical velocity, initial impact angles and

temperatures are shown in Appendix A. Figure 3 shows the coordinate system

and defines the parameters used in the test program.
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SECTION IV. DATA ACQUISITION AND INSTRUMENTATION

The data acquisition system consisted of acceleration, pressure, and strain
gage transducers with associated signal conditioning electronics, multi-
plexing equipment, and analog tape recording system. An oscillograph recorder
was used to display online measurements during each test.

Instrumentation consisted of six accelerometers, two ullage pressure trans-
ducers, two ullage and six wall mounted thermocouples, and one vacuum chamber
pressure transducer.

~~~surement identification numbers, transducer types, and other pertinent
instrumentation details are given in Table I. Figures 4 and 5 show the
instrumentation locations.

Two camera systems were used for photographic coverage. Two high speed
(250 frames/second) cameras 90 degrees apart (in a horizontal plane) filmed
impact and splashdown. The lens were centered at the water level for above
and below water coverage. A low speed (40 frames/second) camera operated
from impact until final flotation position.

All data acquisition systems were calibrated in accordance with approved
laboratory practices and calibrations were maintained as required.
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SECTION V. DATA PROCESSING AND EVALUATION

Onsite data evaluation was performed after each drop. All oscillograms

were reviewed to determine the validity of each measurement and time slices

were selected for time history plots. Analog data tapes from each test

were sent to MSFC Computation Laboratory for reduction. A digitized time

history plot for each valid data channel was made with a sufficient time

slice to include model release, water impact, slapdown, and rebound

conditions. An additional time history plot was made for the pressure and

temperature channels which extended the previous time history plots to a

total time of 15 to 30 seconds.
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SECTION VI. DATA PRESENTATION

Model impact parameters obtained from photographic data reduction are
presented in Appendix A. Parameters included are:

* Vertical impact angle (deg)

* Maximum penetration depth (ft)

* Vertical angle at maximum penetration (deg)

The impact velocities were calculated from accelerometer data which indicates
release time and impact time.

Acceleration, pressure, and temperature data time history plots are presentedin Appendix B. Acceleration (g), pressure (psig), and temperature (OF) arepresented as a function of time.
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TABLE I. INSTRUMENTATION PROGRAM

MEASUREMENT MEASUREMENT FREQUENCY FULL SCALE SENSITIVE
NUMBER TYPE RESPONSE (Hz) RANGE AXIS

EP001 Accelerometer 2-400 + 25G Pitch

EY002 " " " Yaw

EA003 " " " Axial

EP004 " " " Pitch

EY005 " " " Yaw

EA006 " " " Axial

D0001 Pressure I" +5.00 psig Internal

D0002 " " " "

D0003 " " +5.00 psig Chamber

C0001 Thermocouple " 15 0 0F External Wall

C0002 " " " Internal Wall

C0003 " " " Ullage

C0004 " " " Internal Wall

C0005 " " " Ullage

C0006 " " " Internal Wall

C0007 " " " " "

C0008 " " "

9



FIGURE 1. 12.5-INCH SRB THERMAL MODEL
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APPENDIX A

IMPACT AND PENETRATION DATA

12.5-INCH THERMAL MODEL SRB
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TABLE I. IMPACT PARAMETERS

ANGLE MAXIMUM AVERAGE
AT PENETRATION WALL NOZZLE

TEST IMPACT HORIZONTAL IMPACT MAXIMUM ULLAGE CONFIG-
NO. VELOCITY VELOCITY ANGLE PENETRATION TIME TEMPERATURE URATION

ft/sec ft/sec degrees degrees ft / sec cF

31 23.64 0 0.20 2.70 4.04 / 0.748 130.5 / 128.5 SHORT
NOZZLE

32 23.64 0 -0.199 3.70 4.48 / 0.748 124.75 / 128.0

33 23.74 0 32.10 60.10 2.14 / 0.30 130.5 / 134.5

34 23.64 0 0.10 4.40 5.4 / 0.855 AMBIENT

35 23.74 0 32.40 60.00 2.24 / 0.30 AMBIENT

36 23.87 0 21.20 52.20 2.85 / 0.396 130.0 / 132.5

37 23.74 0 0.40 7.10 4.93 / 1.00 118.5 / 119.5

38 23.84 0 32.60 65.10 2.28 / 0.332 124.2 / 128.0

39 23.74 0.21 0.20 3.70 3.79 / 0.632 158.3 / 164.5

40 24.00 0 32.90 59.50 2.21 / 0.296 159.5 / 166.0

43 29.53 0 32.5 58.90 2.32 / .244 118.5 / 123.5

44 29.76 0.91 32.20 62.70 2.4 / 0.280 130.7 / 137.5

45 23.81 0 0 1.80 4.42 / 0.756 120.2 / 129.0

46 29.63 0 0.40 4.0 4.97 / 0.756 120.5 / 126.5

47 23.16 0 0 1.20 6.33 / 0.868 118.5 / 121.0 LONG
NOZZLE

48 24.06 0.71 31.80 68.60 2.58 / 0.396 118.2 / 122.0

49 29.66 0 0.299 1.40 6.72 / 0.87 119.5 / 128.0

50 30.30 0 31.20 61.20 2.67 / 0.288 118.7 / 117.0

51 29.60 0 0.70 7.30 6.31 / 0.772 127.5 / 131.0
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APPENDIX B

ACCELERATION, PRESSURE, AND

TEMPERATURE DATA
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SEQ. z 0030

1 00 00 P 223-1 2. N R LQW PRS; T ERHA UN F 22- 33 1

L .5000

T

0.0000 
-- .7... -- -7-- -.-

0.00 .00 2.00 .00

TIME

B-22



A 1.80 - - - -- - - - - ------

U 1.40

1.00
0.00 1.90 2.00 3.00

TIME

B-23



SE9. = 0030

140. CGI I II Pp22T3311-40 12.SIN H R LO PR-SS THRM-L -UN -02--3

A --- - -

P 130.
L -- __

T

o 120.

110. 1 L  I I I I I I I I I
4. 6. 8. 10. 12. 14. 16. 18. 20.

TIME

00302 Pr22-33-1-48

H 140.
P
L
I
T
U

E 120.
4. 6. 8. 10. 12. 14. 16. 18. 20.

TIME

00003 P 22-33-1-56

A

P 130.
L
I
T

0 120. -'-- --
£--------------------------- - --..- - - - --

110.
4. 6. 8. 10. 12. 14. 16. 18. 20.

TIME

B-24



SEO. = 0030

C0004 PF 22 33 1- 4 1 g.5 IN H RS LO PR SS TH RM L UN O2 -3

130. - - - - -

A

P 120.
L

I -- - -

U
0 110.

00. 4. 6. 8. 10. 12. 14. 16. 18. 20.

TIME

Cc0005 P 22-33-1-72

M 120.
P

L

T

0£ 100. -- --------- - -

4. 6. 8. 10. 12. 14. 16. 18. 20.

TIME

c0006 P 22-33-1-80
130.

A
M
P 120.
L

TIME

U -

0 110.
£

4. 6. 8. 10. I. 14. 16. 18. 20.

TIME

B-25



SES. : 0030

0o O P402 4331-2?4 .2.4 INCH _RBILOV PPESS THRL 11UN PO1-31

A .20
. [

U .20
D

4. 6. 8. 10. 12. 14. 16. i1. 20.

TIME

A 1.80

P
L

T
U 1.40
0
E

1.00
4. 6. 8. 10. 12. 14. 16. 18. 20.

TIME

B-26



SE9. - 0030

130. C6004 P 22 33 1- 4 1 1.5 IN H RB LO PR SS TH R L UN 02 -3

M

P 120.
L
I '--

u

0 110.
E

100.
4. 6. 8. 10. 12. 14. 16. 18. 20.

TIME

COOO5 P 22-33-1-72

A
M 120.

P
L

E 100.

4. 6. 8. 10. 12. 14. 16. 18. 20.

TIME

0006 P 22-33-1-80
130.

M

P 120.
L

T
U
D 110.

100.
4. 6. 8. 10. 12. 14. 16. 18. 20.

TIME

B-25



SEQ. - 0030
00 O0 02 -33-1- 4 2. I CH RB LOW PPES H 1 UN P02 -3

A .40
P

L

T
U .20

0-2 -3 -F-M 131 1 1

1.00
4. 6. 8. 10. 12. 14. 16. 18. 20.

TIME

B-261.80

U 1.40

1.00
4. 6. 8. 10. 12. 14. 16. 18. 20.

TIME

B-26



11111 SEQ. = 0031

EA003 P022-34-1-16 12.5 INCH SRB LOW PRESS THERMAL RUN P022-34

P I a

T 00.
U
0
E

-10. 4.00

0.00 1.00 2.00 3.00

TIME

EA006 022-34-1-128

10.

A
M
P
L
I
T 00.

U

E

-10.
0.00 1.00 2.00 3.00 4.00

TIME

EPOO1 022-34-1-104

10.

P
L

T Go.

U
0
E

-'.
0.00 1.00 2.00 3.00 4.00

TIME

B-27



11111 EQ. = 0031
EP004 022-34-1-120 12.5 INCH SRB LOW PRESS THERMAL RUN P022-34

10.

A
M

L

00.T
U
0

-10.
0.00 1.00 2.00 3.00 4.00

TIME

Eo002 022-34-1-112
10.

A
N
P
L

T 00.

U

E

0.00 1.00 2.00 3.00 4.00

TIME

EY005 022-34-1-128
10.

A
N
P
L

T 00.

U
0
E

-10.

0.00 1.00 2.00 3.00 4.00

TIME

B-28



SEJ. = 0031
CO IFO22 4 1 1 .1 IICH SfB LO' PES TH&RML IRUJ F2-3 " I90I I

A L I

C02 .... P0 22341-148

-- - -

N - - - - ----- -;-- -i-I I

L

1 TO.60.

0.00 1.00 2.00 3.00 .00

TIIE

C0023 P022-34--456
90.-- -

I J I

P 80.-i- -

0.00 1.90 2.00 3.00 4.00

TIME

B-29

L

o 70. ----

0.00 1.00 2.00 3.00 4.00

B-29



ii SEQ. = 0031

C 0 4 I P022 34 164 Ig. INC S B LOVd PE S TH RH L RU P 2 -30
90.

P 80.
L -

I

D 70 .
E

0.00 1.00 2.00 3.00 4.00

TIME

C 005 P022-34-1-72
90.-------------------- - - - - - - - - - -1 1

L T - At i I -I i

90.

D 70.

0.00 1.00 2.00 3.00 4.00

TIME

C 006 1P022-34-1-80
90.

A i

P 80.
L .I Ay UV U L6 1 TA L . i_

I
T

0 70.
E

0.00 1.00 2.00 3.00 4.00

TIME

B-30



lii SEQ. : 0031
C69 I I I IP022 34 1 08 I 1. IIC S 8 LO PPE S TH RH L U F 2 -3

0.A

L

U J -"

7 0. d

0.00 1.00 2.00 3.00 4.00

TIME

C 008 022- 4- - 6
90.

P 80.
L --

.€I i - - - - - - - - - - -I---

o 10.

60.
0.00 1.00 2.00 3.00 4.00

TIME

S.ooo00 P 22 3 -1 2 2. NC RB L WRS TNERC tUN-Pi- 3
RC 11 11111

U ..
0.0000 1]jTB-31

0.00 1.00 2.00 3.00 4.00

TIME

B-31



D0002 P022-34-1-32
1.0000

A I
M

L .5000 - 1
T 77

0 I I I I I I I I I I
0.0000 ... . .:- . .

0.00 1.00 2.00 3.00 4.00

TIME

00003 022-34-FM13

A 1.80
M I-

L

T
u 1.40

1.00
0.00. 1.00 2.00 3.00 4.00

TIME

B-32



11111 SEQ. 0031

C0001 P022-34-1-40 12.5 INCH SRB LOW PRESS THERMAL RUN P022-34

A

L
I

E

so.

4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00

TIME

C0002 PO22-34-1-48

90.

A

P
L

80.T I

U
0
E

To.
4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00

TIME

C0003 P022-34-1-56
90.

A

I
T
U

I 1 1 L. II III I 

L

70.

4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00

TIME

B-33



I1

SE1. = 0031

C0004 P022-34-1-64 12.5 INCH SRB LOW FRESS THERMAL RUN P022-34
90.,

A

L

80. - - -....-- -------.--.--

T 80.
U

E

70.
4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00

TIME

C0005 P022-34-1-72

90.

A
M
P
L

80.
U
0
E

70.
4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00

TINE

C0006 P022-34-1-80

A
M
P
L
I

U
C
E

70.
4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00

TIME

B-34



11111 SE. = 0031

COOT .P022-34-1-88 12.5 INCH SRB LOW FRESS THERMAL RUN F22-34

90. 

- ,
A

P
L

70.

4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00

TINE

Co008 022-34-1-96

90.

A

A I l0l I l l l I l -I -- I I I

T
u

E

4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00

. .....4-.. . .......1 5 I 1 I I 1 I I

A .40

p
L

I

4.00 5.00 6.00 1 .00 8.00 9.00 10.00 1.00

TIME

B-35



00002 P022-34-1-32

A .40

L

T
U .20
0

.00 i i M
4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00

TIME

00003 022-34-FMI3

A 1.80

U .1.40

1.00
4.00 5.00 6.00 7.00 8.00 9.00 10.00 l1.00

TIME

B-36



SE1. = 0032

Eto 3 I i 22I35I16 I I . IC S 8 ILO PES THERML RU I P 2 3

0. -

I , !.
U I ] .

0.00 1.00. 2.00 3.00 4.00

TIME

-10.
0.00 1.00 2.00 3.00 4.00

TIME

EPOO I022 5-1-4
10.

00*

0.00 1.00 2.00 3.00 4.00

TIME

B-37

EAp .f ;5 1

" " " I I I I I INE

. . . .. . . ) I I I I I B -3 7



I[ SEG. = 0032
EfOQ4 I I 022 5-11-120 I l2.i ICj SfB LOV PPE4S ITH RM L IRUt PP2 -3

A

F
L
I , ,-------- - ---- I- , ,

U

0.00 1.00 2.00 3.00 4.00

TIME

10. I I I I

A-

L

U

0.00 1.00 2.00 3.00 4.00

TIME

S0 022- 1 5-- 1 28
10.

p
L

0

-10.
0.00 . .00 2.00 3.00 4.00

TIME

B-38



SEQ. 0032

C I I P0122 35r 1 40 1 . I CV SB ILO PE S TI RHiL RU P 2 -3

P 80.

U

0.-

TIME

A

P 80.

60.

0.00 1.00 2.00 3.00 4.00

TIME

C 003 1 P022-35-1-56
90.

P 80.
Is

T-
D ?0.. . ...

60.

0.00 1.00 2.00 3.00 4.00

TIE

B-39



SSE. = 0032

C 0 4 1 _ IF22 35 1 641 I 10. IC S B LO PES TH RM L RU _ 2 -3
90.

A

P 80.
L

0 70.

0.00 1.00 2.00 3.00 4.00

TIME

C 005 P022-35-1-72

P 80.
L

I I-I- -I-I- I I-I-- - - I- - - -- l-- - - - - - - - - - - - - -I I I I I

70.

0.00 1.00 2.00 3.00 4.00

TIME

C 006 1 1 P022-35-l-80
90.

P 80.
L
I ...... . ... . 'l L- - 6L. - In-- - - - - - - - - -

0C 0. 6 - -

60.
0.00 1.00 2.00 3.00 4.00

TIMHE

B-40



SE. 002

P 80. -

60.
0.00 1.00 2.00 3.00 4.00

TIME

C0008 022-35-1-96
90.

A t

P 80.

TIME

ET-

001 PO,2235-1124 1. I C S LOV PPES rHRH RUJ P P2-3

.40
A

L .20 - *
L

.20
0.00 1.00 2.00 3.00 4.00

TIME

B-41



00002 P022-35-1-32

.40

.20 -

0.00 1.00 2.00 3.00 4.00

TIME

0003 2 -3 -F I I

A 1.80

L 1.40

1.00
0.00 1.0 2.00 3.00 4.00

TIE

B-42



SE. =. 0032

C0001 F022-35-1-40 12.5 INCF SRB LOW FPRESS ThERMAL RUN P022-35

I

Mi

T 8.
U
D
E

70.
4. 6. 8. 10. 12. 14. 16. 18. 20. 22.

TIME

C1 1 110 P?22-35-1-48

90.

A
M
P
L
I

80.
T
U
C
E

70.
4. 6. 8. 10. 12. 14. 16. 18. 20. 22.

TIME

C OO0 P 22-35-1-56
90.

A

P
L
I

80.

U

E

70.
4. 6. 8. 10. 12. 14. 16. 18. 20. 22.

TIME

B-43



11111 SE. 032

C 004 1 P 22 35-164 1 1 2 5 INCIH RB LOY P ES T ERHAL RUN q02 -3
90.

A
1
P
L
I

80.

U
C
E

70.
4. 6. 8. 10. 12. 14. 16. 18. 20. 22.

TIHE

C 005 P 221-351-1-72
90.

A

P
L
I

80.

U

E

70.
4. 6. 8. 1t. 12. 14. 16. 18. 20. 22.

TIME

FP00 P221-35-l-80
90.

A

P
L

T 80.

70.

4. 6. 8. 10. 12. 14. 16. 18. 20. 22.

TIME

B-44



11111 SEG. 0032 1

C( 007 F 22351 88 1 142 5 INCH RB LOW P EST iMA1I RqN 0 -3
90.

A

L

80.

70.
4. 6. 8. 10. 12. 14. 16. 18. o20. 22.

TIME

90.

P
LI

S 80.
U
0
E

70.
4. 6. 8. 10. 12. 14. 16. 18. 20. 22.

.300 01 - PO 2-35-1- 4 2 5 ;NC SB LOW P ES T ER AL RqN P02 -3

A

P .200
L

T

S .100 -
E

.000
4. 6. 8. 10. 12. 14. 16. 18. 20. 22.

TIME

B-45



00002 P022-35-1-32
.300

M
P .200
L
I
T

0 .100

.000 J L I E I IL I 11 I II II
4. 6. 8. 10. 12. 14. 16. 18. 20. 22.

TIME

00003 1 1 1 02 -35-F I MI

A 1.80

U 1.40

1.00
4. 6. 8. 10. 12. 14. 16. 18. 20. 22.

TIME

B-46



SEe. = 0033

10. I 1 I I I i i22 3 IT616 I 1 . IC S I LO PE SS TH RM L RU 2 -3
1II

A
IF I
P
L

U

0
E

-10.
0.00 1.00 2.00 3.00 .00

TIME

A

P
L

I G

00.E

0.00 1.00 2.00 3.00 4.00

TIME
PB
L

0.00 1.00 2.00 3.00 4.00

B-47



SEO. = 0033 II
F10. O I I I I 2- 6-12- 120 1 . IFCH Si8 LOV PPEJS ITHARML IRUI PP2 -3 I I

10.

M

U
C
E

-10.
0.00 1.00 2.00 3.00 4.00

TIME

10.

P
L

00.

E

-10.
0.00 1.00 2.00 3.00 4.00

TIME

10.

P
L

U
0

-10.
0.00 1.00 2.00 3.00 4.00

B-48



SEO. " 0033

O. I I  2 - 0 M I CH S O P.ESS HEFH L _U PI22-3

S1 ! ..

T 120.

0.00 1.002.00 3.00 4.00

TIME

CO 02 0 2-36-1-48

A
M

P
L

IGO

0.00 1.00 2.00 3.00 4.00

TIME

CO 03 0 2- 6-1- 6
140 .

L 120.

I

100.

0.00 1.00 2.00 3.00 4.00

TIME

B-49



SEQ. = 0033S 1  2-6 1-4 1 1 .5N B PES HE L U -3

140.T 
_

E 120.

0.00 1.00 2.00 3.00 00

TIME

CDO 06 02-36-1-72

140.

A i
P

120.

80.
0.00 1.00 2.00 3.00 4.00

TIME

140.

P
L

0.00 1.00 2.00 3.00 ,.00

B-50



SSEG. = 0033

C000? P022-36-1-88 12.5 INCH SRB LOW PRESS THERMAL RUN P022-36

A 120.ITIE

140.

0 100.---. . I. ' -

80.

0.00 1.00 2.00 3.00 4.00

TIME

u lOO.

1.000

T

U .00.

80.
0.00 1.00 2.00 3.00 4.00

TIME

TIME

1 .50 00 0 1 I I 1 I4:

0 .0000



SEQ. = 0033 6
loo 00! 1 P22r3q-lr34 12.0 NCH $R L W fR SA TEr UN Pr2, 3I

A
S 1.0000

T

E

0.00 1.00 2.00 3.00 4.00

TIME

0003 2-36-FM I I

A 1.80

L

U 1.40

1.00
0.00 1.90 2.00 3.00 4.00

TIME

B-52



SE. = 0033

130 COo 1 022 36- -4 12.5 1 CH RB OW IPRE#S T ER AL UN 02 -36
130.

A

P 120.

C 110.

100.

C0002 -- 022-6---4

130.

A

P 120.
L

T

D 1-0.

100.
4. 6. 8. 10. 12. 14. 16.

TIME

C0003 P022-36- -56
120.

P 110.
L

T
U

E

90.
4. 6. 0. 10. 12. 14. 16.

TIME

B-53



M 120.

E 100.

4. 6. 8. 10. 12. 14. 16.

TIME

.C O O 5 2 2 36 - - I I II

I

D 120.
E

------------------------------------- - , -------------------------

90.
4. 6. 8. 10. 12. 14. 16.

TIME

P 120.
L

Ica.

TT

S-"----------------------/'' ---------
U

4. 6. 8. 10. 12. 14. 16.

TINE



SE. = 0033

COO 7 02236--8 12.5 INCH RS OW IPRE S 1ER AL JUN 02 -36

A
S 120.

P
L

U

E 100.

4. 6. 8. 10. 12. 14. 16.

TIME

C000 8 22- 6-1-96

M 100.

L

u

E 80.

4. 6. 8. 10. 12. 14. 16.

TIME

00 01 02 -36-1-24

A .40
NVl

P
LB-55

U .20
0

4. 6. 8. 10. 12. 14. 16.

TI E

B-55



SE. " 0033

00 02 1 02 -36 1 3 ? 1 5 1 14 SRS lW PRESS HERAL UN 02 -36

A .40

P .
L

U 1.40

---0 ----------------- , -- ,-

1.00

4. 6. 8. 10. 12. 14. 16.

TIME

A 1.80

P
L
I

U 1.40
0

E

4. 6. 8. 10. 12. 14. 16.

TIME

B-56



11SE. = 0034

I I -3I7- -16 I I I I 15 IICPR Ol R IR S RPAL NN P52! -I-
10.

MI I
P

00

E

-10

0.00 1.00 2.00 3.00

TIME

P

U -"

-10.
0.00 1.00 2.00 3.00 4.00

TIME

A001 
-I02? 371-1 I

10.

A

LII I I I*

00.

T

10. IL
0.00 1.00 2.00 3.00 4.00

TIME

B-57

11l4+T[

A 11 J-4 1-57



SEe. = 0034

P G10. I 1 2 137r r i oi I 4.5 1 IN C ! ! ! !! I.I I II I I I "NI

p

0.00 1.00 2.00 3.00 4.00 5.00

TI ME

10.

10.
0.00 1.00 2.00 3.00 4.00 5.00

TIME

YO I 0 I I I I I02- 37-1-1 8
10.

L

0.00 1.00 2.00 3.00 4.00 35.00

TIME

B-58



Ill SEQ. = 0034
130. Cr : 

i  
3--Y A0 II F#EISSi TIEPHAL RN P2 -I

A -

N -- - - - - - --- - -

P 120.

0 110.
E

100. i
o.o 1.00 2.00 3.00 . .00

TINE

002... P 2-37-1-48
120.

A

F
L

100.
0.00 1.00 2.00 3.00 4.00 5.00

TINE

C000 3 1 1 2..I.i-37-11-56
130.

P 120.
L

T

0 110. 
F

S 100.

0.00 1.00 2.00 3.00 4.00 5.00

TINE

B-59



I SEQ. 0034

140. I Ir I 4 0 431-4-4 1245 IHC4 R (4 ME IS TIEMOLI RINI P2 I7 II

A

P
L

U
0E

100.
0.00 1.00 2.00 3.00 4.00 5.00

TI4E

00 P92137172

P ii . I
L
I

U
0 100.

90.

0.00 1.00 2.00 3.00 4.00 5.00

TIME

C0006 P 2-3-1-80

A
Mr 320.- - - - - - - - - - -
P

I

E 100.

0.o0 1.00 2.00 3.00 4.00 5.00

TIME

B-60



111SE. = 034

12 r. C" 0 2 37- -4 8 j 2,5 A C R l0 FPEP flPM L .. N _1 in 7 - - - - - - - -

A

L
15*

D

E 80.

0.00 1.00 2.00 3.00 4.00 5.00

TIIE

I
T !
U 100. I ,

0.00 1.00 2.00 3.0000 5.00

TINE

D

0.0000 .. 1 1 1 I

0.00 1.00 2.00 3.00 4.00 5.00

TIME

B-61



00002 P022-37-1-32

0 .000

0.00 1.00 2.00 5.00 4.00 5.00

TIME

A 1.80

U 1.40

1.00
0.00 1.00 2.00 3.00 4.00 5.00

TINE

B-6 2



SEQ. 0034

120. . " - " " - 0 I J? i 1 . I SP l H SE 'HN H L 0, I I;I I

P 110.

TII

120. C I

o 100. f

90.
5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16. 17.

TIME

C 0 V% -2- 7-1- 8

120.

p I
L
I
r

C 100.

90.

E i I

5. 6. T. 8. 9. 10. 11. 12. 13. 14. 15. 16. 17.

TIME

120.

P 110.

I
r

5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16. 17.

TIME

B-63



3N Li

Ll *9 IS: P1 VT Ict *I i a 6 90L .9 .

00

I(

11L1

fl-H

3sL



11111 SEQ. 0034

go.CG I 10?21-17 81 1 11 51 I $ S I P E THNM4L W; I I

L

TMr 90. 
, 0d

U
CEo --- -- - -- ---

60.
S. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16. 17.

TIME

100.

A
P 90.
L
IT
0 80.
E

70.

A 40

p
L

U .20
0
E

.00
5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16. 17.

TIME

B-65



00002 P022-57-1-32

A .40

S .2I0

.00
5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16. 17.

TIME

A 1.80

U 1.40

1.00
5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16. 17.

TIME

B-66



SE4.= 0035

to. E Gq3 P 2 38 l 161 1 . C S B ILO 
' 
P E'S H RM 1 L IRUI P0 -3 .

I"t

00.
- - -:

-10.
0.00 1.00 2.00 3.00 .0

TINE

EA 6 . ...022--8-.1-.28
10.

A

I A

0

-10.

0.00 1.00 2.00 3.00 4.Di

A

L

E

TINE

A I

L A
N~~~~~~~~~~~~~~~i Io I !IIIIIIII _.Ii IIIII

r ~ II I I I I 1
,ua J.l , - ' i ' l !

O I IEI

E ~~~~ ~ ~ ~ 30 4.0 IIIIII 1III II

I~~~~~~~~~~~~~~r I IIIIIIIIIII

I I I I I I I I I I I l _L L l I I I I I1B-67I.I t



11111 SEQ. z 0035 2

E0I4 2- 8-11- 20 1 . I C4 SB LO PE S TH RML RU P 2 -3

P
L

0. ~, I~L.. -- J

0.00 1.00 2.00 3.00 4.00

TIME

10.

A

-10.
0.00 1.00 2.00 3.00 4.00

TIME

10.-

-10.
0.00 1.00 2.00 3.00 4.00

B-68



ISE. - 0035

130 0o 1 28' I I 1 I.5 I CH, SB -O, PFESS THE H ) L _U_ PP22-3 1

P 20" lf11 11-------- 121II !!I i::L -

T-

E

10..
0.00 1.00 2.00 3.00 4.00

TINE

Co 02 0 2-81-48
130.

A
M
P
L

120o.

U
0

110.
0.00 1.00 2.00 3.00 4.00

TIME

CO 03 0 2- 8-1- 6
130. - Il I

A 1.

P 120. -
L
I I ,
T s U--0-a--S.--1---u

S110.--

E

100.
0.00 1.00 2.00 3.00 4.00

TIME

B-69



li O SEQ. = 0035

140. cap 0 0 f 2-8181-04 1 13.51 INCH SRA PH PjESIS HEPHL fUN Pp22-3

A
140.- -- -_

120. " -

TIIE

A 120. 0-

U 100.

80.
0.00 1.00 2.00 3.00 4.00

TIHE

CO 05 10 PD2-38-1-721

A
S20. -- --- ---------------------

T

u 100.

E son. - - -- - - - - - -

80.

0.00 1.00 2.00 3.00 4.00

TIME

I-70

B-70



SEQ. 0035
20. COO - 02- 8 1-8 I .5 INCH SB 0 PiESS IHEPM L U P922-3,

P 110.

U 10o.

0.00 1.00 2.00 3.00 4.00

TIME

A 120.

L-

U 100. - -

80.
0.00 1.00 2.00 3.00 ,.00

TIME

B-71



'lSiO. = 0035

1.00000 rP4-22 3 -4 4 2.5 HC RB L(QW RS, TVERHA UN P0,2238

A

L .5000

0.0000

0.00 1.00 2.00 3.00 4.00

TIME

00002 P022-38-1-32

1.0000

I

0 -

u

1.00 M*

0.00 1.00 2.00 3.00 4.00

TIME

B-72

B-72



11111 SE. 0035

COGO IPO 2- 8-1 40 12.1 ICH SRB LO PR SS THERMA RYN P022 38 I

A

TI

P 120.

L

l

U

4. 6. 8. 10. 12. 14. 16. 18.

TIME

COO 2 P0 2-38-1-48

130.

P 120.

E

100.
4. 6. 8. 10. 12. 14. 16. 18.

TIME

130.----- ----- ----- - - - - -- - - - -- - - - -- - - -- - - - -- - - - -- - - -- - - - -- - -1

- - - -- - - - - - - - - - - - - - - - - - -
- - -- - - - - - - - - - - - - - - - - - - -

A------------------------------------------------------
N----------------------------------------------------

P 12.------------------------------------------------
L- - - - -- - - - -- - - - - -- - - - -- - - - - - - - - - - - - - - -

---------------------------------- ------------------------------



11111 SE. 0035

130.C 4 P.O2-8-164 12.0 ICH SRBILOq PRfSS TH4RMA. RVN 02238 I

A

L

C 110.
E

4. 6. 8. 10. 12. 14. 16. 18.

TIME

C00 5 PO 2-38-1-72
120.

A
M

L --

u 
I

C 100.
E

90.
4. 6. 8. 10. 12. 14. 16. 18.

TIHE

C00 6 P0 2-38-1-80
120.

A
N
P 110.
L

90.

4. 6. 8. 10. 12. 14. 16. 18.

TIME

B-74



11111 SEQ. 0035 1

120. 0 7 POD 2-8-1 88 112.1 WCH SRBILOq PR SS TH RNAP RVN P022 38
120.

F 119.
L

C 100.

90.
4. 6. 8. 10. 12. 14. 16. 18.

TIME

100.

A

P

I
90.

U

E

80.
4. 6. 8. 10. 12. 14. 16. 18.

TIME

B-75

1/



SEQ. = 0035
D00 01 F 22- 8-1-24 1215 INCH SRE LO P ESA TH RMAL RN P022-38

A .40

P
L
I

U .20
D

.00
4. 6. 8. 10, 12. 14. 16. 18.

TIHE

00002 P022-38-1-32

A .40
M
P
L
I

.00

4. 6. 8. 10. 12. 14. 16. 18.

TIME

000 3 02 -38-FM13

A 1.80

L

T
U 1.40

4. 6. 8. 10. 12. 14. 16. 18.

TIME

B-76



lii SE0. = 0041
E 003 PI I I 022 39rl 16 1 . C S LO FPT S THn RM L RU P 2 -3

P .
L

Is.

0
£
E

-10.
0.00 1.00 2.00 3.00 4.00

TIME

10.

A

P
L

S 0

TIME

EPO I I II. I9- I- I04
10.

P
L
I - I .. . _

U

E

L : " "-I - L -,

0.00 .00 2.00 3.00 4.00

TIME

B-77



39 11

aO' 00"£ 00' 00'1 00'0

3

- -.- _ .- - - - -' -

I

--- -- ---- -23 2 3 O

3

1

d
V

"01-

33

1

1
-

"0?

Oart 00a'r 00" 000

.l 1H iH -~73. Q19 _s )j Z--6-""
.... -. -,
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: : - i ... -L -L -



SEE. 0041
CO O I I I 1 2-91- 0 11 .5 ItH SR0 P ESS HEIM L U P 22-3
, 2i i -- . - -

S 160. -

U 140.

120 .
0.00 .uO 2.00 3.00 4.00

TIME

CO 029--48

160 .

M -

140.
I-

0 --
E 120. Al •. ..- V _

. ... .,..-- ---- -

100.
0.00 1.00 2.00 3.00 4.00

TIME

CO I 03 0 & I2- 9-1- 6

16 .

- 1-- - - - ------- - - - -

L 140.

U

E 120.

00

0.00 1.00 2.00 3.00 4.00

TIME

B-79



111 SE. 0041 1

C0 I P 2-I91-4 I .5 1CH SRS 0 P4ESS IHEML U P22-3

180.

L 160.

140.

H o.

0.00 1.00 2.00 3.00 4.00

TIME

180

A

M 160.

L

T 140.

E 120.

100.
0.00 1.00 2.00 3.00 4.00

TIME

CO 07 0 2- 9-1- 8
160.

S 140.
p
L IA .
I

u 120.- - - - - - - - - - -

0

0.00 1.00 2.00 3.00 4.00

TIME

B-80



ii SEQ. = 0041 5

160. CO ; a 2-3 -1-9 I - .5 I CH SRB 0 PFESS HEPH L FU P022-3-

M 140.
P
L
I
T 120.

E 100.

80.
0.00 1.00 2.00 3.00 4.00

TIME

2.

AI

a.

1 -- - - - - - - - - - - - - - - - - - - -

0.00 1.00 2.00 3.00 4.00

TIME

002 P 2 pi-3 -1-3
2 . 77

I *1 1. i-- - - - - - - - - - -- - - - -

U

0.

0.00 1.00 2.00 3.00 4.00

TIME

B-81



i_ / SE,. = 0041
O.Ol I H 22 39 1- 0 1 2.5 IN H RB LOW FAESS TH RMHL UN PO 2 3

140.--

P 130.
L . . . . .. .-

C 120.

110. E II 1 ! 1I[/ F - L L II I
4. 6. 8. 10. 12. 14. 16. 18. 20.

TINE

C0002 P 22-39-1-48
130. ---

P 120.---
L

I-----

E ----

C 110.

100.
4. 6. 8. 10. 12. 14. 16. 18. 20.

TIME

120.

L n

10

I I

100.
4. 6. 8. 10. 12. 14. 16. 18. 20.

TINE82

B-82



1 SE. = 0041 9

C0O9 4 P 22 39 1-Q4 12.5 INN RBI Le PFESS THIRML UN P0 2- 9
139.

A. 6. 8. 10* 12* 14. 16. i-* 20.

N
A

110.

4. 6. 8. 10. 12. 14. 16. 18. 20.

TIME

C 075 P)22-39-1-78

130.

A

P 120.

I

C 110.
E

100.

4. 6. 8. 10. 12. 14. 16. 18. 20.

TIME

co 2239-18B-83

130.-

P 120. _

4. 6. 8. 10. 12. 14. 16. 18. 20.

TIME

B-83



CrDS _ 2- 19- 9 1 125 INH RB LO PiES TH RM L IN P02-9
!10 .

li 100.. 1. N91-

D 90.

4. 6. 8. 10. 12. 14. 16. 18. 20.

TIME

D000 P02 -3 -1-24

A 0.

L

I

U -1.

D

-2.
4. 6. 8. 10. 12. 14. 16. 18. 20.

TIME

00 02 02 -3 -1-32

.40

U

. . ..L, I 1. . . " .... ... ., . . . . . . , .. . . ... ... " ' " ' .. . .. .. . ... . . ' " ..........." ....
- . - - - - - - - - - - - -

4. 6. 8. 10. 12. 14. 16. 18. 20.

TITE

B-84
B-84



G c G . 2 09 n -2 O' rZ 0 ' .0 I 9 1 Ov'I oZ' 0' 1 G ' 09" . v" oz Or Or

3

1

-- - -

-

t 1 1, " "1

O

-- . - - - --

V0t

-: -... .- -2 -7 - - ---
OO" G2'0 N09Z fN ' a. 32 1 9 C 01 , O 1 9tO - D' OZ G ;-'O
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SE. * 2 2G4

r02 C 2 41-12 12. 5 4CH5 S•. 042 R ST RMA. RZN -r 2-4 

I

U

E

0.00 .20 .40 .60 .80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00

EY005 022-40-1-128

A

P
L

00.
U

-10.
0.00 .20 .40 .60 .80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00

TIME

B-86



SE. = 00420

1 A iBFL P H 4R F T. I - --+ -L F 4 N P -

L " "IIZE] - I---. . ... .

160 . -

140.
0.00 .20 .40 .60 .80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00

TIME

170.

A

P 160.
L

M I I

U
o 150.
E

140.
0.00 .20 .40 .60 .80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00

TIME

160.

U

C 1--- -

100.

0.00 .20 .40 .60 .80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00

TIME

B-87



IiiiSEG. = 0042
200. 1 1 2 1 "T I40 I I 1 .,q B L R SS iA N F

160.

C -
E 140.

0.00 .20 .40 .60 .80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00

TIME

S 1 1 1 P1 . .. . "- I1
180.

M 160.

140.

E 120.

100.
0.00 .20 .40 .60 ;80 1.06 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00

TIME

160.

A
P 140. I I

E 120.

0.00 .20 .40 .60 .80 1.90 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00

TIME

B-88



SEQ. .0042 3
160. I I I;2 40 1 81 L. I RB R -T -I1YA _ N -4-

P 140.

soa.~~~~ --ll ---I i - ---!
T

C 120.

100.
0.00 .20 .40 .60 .80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00

TIME

160.

A
M 140.

L

120.

80.
0.00 .20 .40 .60 .80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00

TIME

B-89



06-

3n11

SO e z S9*Z o'z sz-z 0 09.'t t81 S9 T sv* I 5z' I gall tB 09, S911 at, ar a U

fOO'

0005~

44 ri ri .

EHII

90005

DOO c OS Z D#~z 1z o Lz~ Or. rt 09 o'PT OIZ 00'T 09 09, O~ 0 z D0,

I -II l1 1 1 1 1 11 1 1 1 I I M 1
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SEI. 0042

C160. 09. . PG270-40 12.A ;NCH SiB 10 ES, rEU. riN tO0 -4

A
M
P 150.

LV

U
0 140. T

130.
3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16.

TIME

C0002 P022-40-1-48
160.

3. 4. 5. 6. . 8 . 1. . 12. 13. 14. . 16.

TIME
140.

3. 4. 5. 6. 7. 8. 9. 10. it. 12. 13. 14. 15. 16.

c 110.

100.
3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16.

TIME

B-91



SE. - 0042 9
C 94 P 2 .. F " 4 2. I 508 104 PPCS THErA. R -4

A
II. -- -- -014-- - 12- I cs----------- -----

N 140. -

TIME

C9005 P022-40-1-72
120. I I ------- - -- t

P 1 1 0 .- ".

L 1A

TIME

C0006 P022-40-1-80
130. -

3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16.

TIME

B-92



SEI. = 0042

120. C607f 2-4 0-t 2. ICH SS, to l iES TqEqAt RVI PG?-#

110.

90.
3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16.

TIME

C990 8 022-40-1-96

AU; -I - i-

3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16.

TIME

00001 F022-40-1-24

A .40

T
U .20

3. 4.- 5. 6. 7. 80. 9. 10. 11. 12. 13. 14. 15. 16.

TIME

B-93



u .20 -------- ----

3. 4. 5. 6. 7. 8. 9. 10. 11 12. 13. 14. 15. 16.

TIME

B-94



PAGES B-96 THROUGH B-113

LEFT BLANK

B-95



SEJ. - 0,45
1. 0,3 02, z0 5-43- - ,6 12.5 C SE .r 0 RESS THErA. R N PF22-4

M - - - - -I - - ----

L

co. -if----0.

0.00 .20 .40 .60 .80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00

TIME

EA006 022-43-1-136

' Io . - - -- - - - -. ...

.A o

0.0 .20 .4. .6 .8 1. 0 .60 1. 2.0 2.20 2.40 2.60 2.80 3. 0

TIME

EFG01 022-43-1-104
10.

L I - - 'iS o . I I I I W I I I 4 - -- ,

CC 11-i 1 I j

0.00 .20 .40 .60 .80 1.00 1.20 .1.40 1.60 1.80 2.00 2.20 2.405 2.60 2.80 3.00

TIMEB-11

B-114



SEO. 0045. 4 - r 4. ...22 -4 1.. 12...5 .tI C.H S I8 0 FE S- r T PRFR :HA .R
10.

L

E

0.90 .20 .40 .60 .80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00

TIME

EY002 022-43-1-112

A

L

00.
E- ----

-10.
0.00 .20 .40 .60 .80 1.00 1.20 1.40 1.0 1.8 2.00 2.20 2.40 2.60 2.80 3.00

TIME

EYOO5 022-43-1-128

L

0.00 .20 .40 .60 .80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00

TIME

B-115



SEr. i 0045

130. CODl P022-43-1-40 12.5 INCH SRB LOW PRESS THERHAL RUN F022-43

U - ------

0 110.

100. It t' h t f-tH t -I I-- -I I H t $I t
0.00 .20 .40 .60 .80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00

TIME

C0002 P022-43-1-48

p I I I f ,L

110.

100.
0.00 .20 .40 .60 .80 1.00 1.20 1.40 1.6 1.80 2.00 2.20 2.40 2.60 2.80 3.00

TIME

C0003 P022-43-1-56
140.

A
N-

P 130.

110.
0.00 .20 .40 .60 .80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00

TIME

B-116



SE. 0045

C0004 P022-43-1-64 12.5 INCH SRB LOI PRESS THERMAL RUN P2-43

1A
n

I
120.

U

0.00 .20 .40 .60 .80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00

TIME

C0005 P022-43-1-72

120.

N
P
L

T
U
0

80.

0.00 .20 .40 .60 .80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00

TIME

C0006 P022-43-1-80

A
N

L
I

U

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

0.00 .20 .40 .60 .80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00

TIME

B-117



SE0. = 0045
1 O 2 O0 7 2022-43-1-88 22.5 INCH SRB LOW FRESS THERMAL RUN P22-43

I 1-- -- .

P 11.:

b .:11111 .did 30 _d3 3 E1EI EEE11 11
0.00 .20 .40 .60 .80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00

TIME

C0008 022-43-1-96

0.00 .20 .40 .60 .80 1.00 1.20 1.40 1.6 1 2.00 2.20 2.40 2.60 2.0 3.00

TIME

B-118



61T-

WIII

P. R'£ PH U" I 1 I I I I I I I I I 1- lr 0" " 'G

3IL

I r I I

-i-i i2 V

--- 
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- -
-.--_ t

4 4 IS'



A -- -. -.- .- ..

M -41 -1 4 It5 NC SR SsO FRE55 THERMALFUN <2-I

P 120.
L - -

Tu - ... - - .

S110.

o - -- - - - - - - - - - - - -
E .------ ..-- __ -

100.

4. 6. 8. 10. 12. 14. 16. 18.

TIME

C0002 P022-43-1-48
130.

A --- - - - - - - - - --- -- ------- --- -

* N120. ------------- - -- -----

L - ----- - - - -- --.-

I --------------------

T . .. . . .. . . . . .

-U - --- - - - -

S10. ----- -- - --

100.-

4. 6. 8. 10. 12. 14. 16. 18.

TIME

C 003 P022-43-1-56
130.

. . .. .. .. ... - - - - - ] -- " .... . l I - :Ii: :L E :

4. 6. 8. 10. 12. 14. 16. 18.

TIME

B-120



SE4. - 0045

130. CO04 _ P -4 -1-64 12.5 NC 5.8 OW FP-ESS THERMAL RUN 02 -4 -

A

P 120.

100.
4. 6. 8. 10. 12. 14. 16. 18.

TIME

C0005 P022-43-1-72

120.

11 110.

I - -- --- -- - -

E

90.
4. 6. 8. 10. 12. 14. 16. 18.

TIME

C0366 P022-43-1-80
120.

A- .---

-. -. - - - -- . --- I- - -. -.. -4 ---- -

A . . . . ..... . .... ... .... " - ... ... . ... ... ........ . ..-- I-. . ... . .. . .. .

rP 110. . ........ .

C 100. .

90.
4. 6. 8. . 10. 12. 14. 16. 18.

TIME

B-121



SEJ. 0 9045 10

CO 07 02 -4:-1-88 12 5 NC SRB 0o FP ESS THERMAL RUN Po -43
120.

P 110.

L - - --- -- - .

U ..

C

log --- -T
90.

4. 6. 8. 10. 12. 14. 16. 18.

TIME

C0008 022-43-1-96

A 100 ------- - ---- ---I......

P
L - -- - - -- . --'- - - -

T

u

4. 6. 8. 10. 12. 14. 16. 18.

TIME

COO i Fg22-43-1-24

L -

U .2

E

. 6. 8. 10. 12. 14. 16. 18.

TIME

B-122



SEO. z 0045
000 F022-43-1-32 *25 INC[ S B .0 P-ISSITHIRMIL iUN FS 43

A .40

L
I

U .20_-

.00
4. 6. 8. 10. 12. 14. 16. 18.

TIME

B-123



SEQ. 0 0046

t o . I I IAi o . 1 5-,- -N -. t t i R t, 4 0 tFt tE§ S s-oi-,-.~SL i N t o-,414s r.-,t ...--. . . !

L

T

0.00 .20 .40 .60 .0 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00

TIME

EA006" 022-44-1-136

10.

A

L

00.5 1 0,

E I F T I I I I I I I : I I I I I -- - F--

C

0.00 .20 .40 . .60 .80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00

TIME

Ei01 022-44-1-104

A

L

TIME

B-124



I o.SE. 0046 2

004 0 2-44-1-1 0 12.5 ICH S1B, O. . iES, FRAl RN FP2-44 .

A
M

L

I
U --

0.00 .20 .40 .60 .80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00

TIME

EY.002 022-44-1-112

10.

A

LL 
- - --- 

0T 0. T I - -

E

10.
0.00 .20 .40 .60 .80 1.00 1.20 1.40 1.60 1.8 2.0 2.20 2.4 2.60 2.80 3.00

TIME

EYOS5 022-44-1-128
i.

I~ ~ ~ -f I-- I .. ...

L

U-
C

-10.
0.00 .20 .40 .60 .80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00

TIME

B-125



1111 SE. = 0046
13. COOOI 22-44-1-40 12.5 INCH SRB LOW FRESS THERMAL RUN F522-44

L

T 120.

0.00 .20 .40 .60 .80 1.00 1.20 1.40 1.60 1.00 2.00 2.20 2.40 2.0 2.80 3.00

TIME

C0002 F022-44-1-48
130. -- ,t t.. -

120.

110.
0.00 .20 .40 .60 1. 1.80 0 1.2 1.40 1. 60 1.80 2.00 2.20 2.40 2.60 2.80 3.00

TINE

C00 3 P):22-44-1-56

M 140.
F

IF A ] i o allI -! i r - - - - - 6

IH -:- I I %

E 120. I i

0.00 .20 .40 .6 .80 I .00 1.20 1.40 1.60 1I.0 2.00 2.20 2.40 2.60 2.80 3.0

TIME

B-126



n sn. l----l------ r#q~ -l ---, L -I- -I - -- - - -- - - -"" ------- tfI - -- [o III , C00 I22-4-1-64 12.5 INCH SRS LO WESS THERMAL RUN 22-44

0.00 .20 .40 .60 .8J 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00

TINE

C0005 P322-44-I- 72

A

N 140.
F

T

140.

A 0*00 *20 .40 .60 .80 1.00 1.20 1.40 1.80 2.00 2.20 2.40 2. 0 2.80 3.00

M

"a 6 -- 22-44-1-I-

140. 1 f i l l

L
I 120.

E - -

100.
0.00 .20 .40 .60 .80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00

TIME

B-127



140. C 7 P22-44-1-88 12.5 INCH SR8 LOW RESS THERMAL RUN Pi22-44

L- -

120.

0.00 .20 .40 .60 .80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00

TIME

C0008 022-44-1-96
160.

A
M 140.

120.

0 10

80.
0.00 .20 .40 .60 .80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00

TIME

B-128



CO ai P022-44-
1- 24

1.5000

1.0000

L

0 .500

0.00 .20 .40 .60 .80 1.00 1.20 1.AO 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00

TIME

B-129

U .5000

0..0000 Fw 
-

0.00 .20 .40 .60 .0 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00

TIME

B-129



s= 4M L0046 B

L .. .

T -- -----

u , 44
C 120.---------

110.
4. 6. 8. 10. 12. 14. 16. 18.

TIME

C002 PF022-44-1-48
140.

-------- -- P - - -- --- - - - -+ ----- I- 
A -

I - - - - - - . -------. ---. - - -

0 130.--

11.

I -i..I-........ . - - - - - - - - -

li i - - - - -- - -- - -

4. 6. 8. 10. 12. 14. 16. 18.

TIME

C0003 P022-44-1-56
140.

A

L -,--
N' -- -- -- "'----- ------- --- -- ... -------- --- I -4-.+- -- I--LT---I- -I

U

100.

----- - - - - 1-- - --- 
+ "

- +- e- k - -.- .. I+. -- + + -- ,-- -- L _L-_ _

4. 6. 8. 1 a. 12. . 14. 16. 18 .

TIME

B-130



SE . = 046 9.
. C0G 4 F 2-44- 1-64 1. L PRSS TH Rl L RUN 2 -4

A
M 120. * -

L

U

E 
-vo

4. 6. 8. 10. 12. 14. 16. 18.

TIME

C50005 P022-44-1-72
120.

120 ----- - - - -- - - ---- - - ------ - -

A 110.-- --------
S-------.........-- ,- -- ---

9J.
S6. 8. 10. 12. 14. 16. 18.

TIME

130.

A - -- ----- - .* --------.--.

F 120. ". -

I -.- - - ---. . . I
I --- -'- -- --.--.- 7.
E

4. 6. 8. 10. . 12. 14. 16. 18.

TIME

B-131



SEQ. = 0046 10
Co 30 Pr0722-44-1-88 12.5, INCH RS LOW FR SS TH RN L RUN P2 -4

M 1.-

F 120.

0 110. -

4. 6. 8. 10. 12. 14. 16. 18.

TIME

(0008 022-44-1-96

M 100..

L
I

E 80.

.4. 6. 8. 10. 12. 14. 16. 18.

TIME

00001 PG22-44-1-24

A .40
M
P
L ------------------ ---- ..- - - - -

T
U .20

E.

.09
4. 6. 8. . 1. 12. 14. 16. 18.

TIME

B-132



SE. - 0046 II
c002 _ (02-44-1-2 IM SRB1 LO PLESS TH M L UN P2 -44

A .40
M
L ... -.- -.- , . +- - -

u .2 *

C
E

4. 6. 8. 10. 12. 14. 16. 18.

TIME

B-133



SEO. = 0047 I
E 00.3 F P22-45-1-16 12.1 CM SS LO PRESS THERMHL RUN P r2-4

M - - - - - - - -"

F
L
I

00.o A.oo 0OP

E 

.

0.00 1.00 3.00 4.00

TIME

EA006 022-45-1-136
10.

A

P
L
I
T 00.

C
E

-10.
0.00 1.00 2.00 3.00 4.00

TIME

EpOOl 022-45-1-104

* 10.

A

00.1.00 20 30 4.00
TIME

L 0 * * . .2.00 3.O .0B-134

IME



SEQ. = 0047 2

A -- --

L -

T
U

E F

-10.
0.00 1.00 2.00 3.00 4.00

TIME

EY002 022-45-1-112

10.

A
I

L

TT ® . I" ! ui i i

C- -
E

-10.
0.00 1.00 2.00 3.00 4.00

TIME

EY005 022-45-1-128

M

L

I -
00.

E

0.00 1.00 2.00 30 40

TIME

B-135



ISI E. = 0047

l C. 00 PJ2-45"1-40 12.5 INCH SRB LOW FRESS THERMAL RUN PJ22-45

P 120.

T I I I

r -0 -1*i l I - - I 1. 00 _.00u -i-1

I I I I I. . . . . .

100 .i i i i i l I I I I I I i I I I I I " i l l l l
0.00 1.00 2.00 3.00 4.00

TIME

C0002 FR22-45-1-48

U
180 .

0.00 1.0 2.00 3.00 4.00

TINE

C0003 F922-45-1-56
140. - - - - -- I _ - - - -

P I I I I 1 I I I I P '-L =---' '"t I n I- - --

10.

IM

I I -- -- - B-136

I .- ,.--- __ --- .bv ! L IL I

- ------N . .. . ...



SE. = 004 7
C0004 P22-45-1-64 12.5 INCH SRB LOW R ESS THERMAL RUN P22-45

A

I

100.
0.00 1.00 2.00 3.00 4.00

TINE

COO5 RF022-45-1- 72
140.

M t

P 120. -- -

0 100.-- -

80.
0;00 l.0 2.00 3.00 4.00

TIME

CO 06 PF322-45-1-80
130. ---

----------------------------

P 120. -----

100.
0.00 O 2.00 3.00 4.00

TI-ME

B-137



SE. - 0047 3

120. COOD P22-45-1-88 12.5 INCH SRB LOW RiESS THERMAL RUN P22-45

A

p
• --- -t-- I -

LI
7 110.
U
D
E

100.
0.00 1.00 2.00 3.00 4.00

TIME

C0008o 022-45-1-96

A 120. bp
M

L

I
100.

------------------ -- -------- ------------------- I I I

II I II r

0.00 1.00 2.00 3.00 4.00

TIME

B-138



SE. = 0047

00001 P022-45-1-24 12.5 INCH SRB LOW PRESS THERMAL RUN F022-45
N .O000"

S 1.0000

U .5000

0.0000

0.00 1.00 2.00 3.00

TIME

.A5.0 . P 22r4 -1 3 2. INC RB LQW PR S ATERNA 1UN P022 45

I

S 0.000 I ~f I I I I I I

0.00 1.00 2.00 3.00

TIME

B-139



12o - _ Pr22.451.-40 1.5NC.s SF8 OWP FSS THEFMA1:RUN a22-45,12. ---

P 110.

T

0 100.

4. 6. 8. 10. 12. 14. 16. 18.

TIME

C0002 FPG22-45-1-48
130.

I.-

P io. -_

L

109.
4. 6. 8. 10. 12. 14. 16. 18.

TIME

COO03 P022-45-1-56
120.

P 110.

0 100.

4. 6. . 10. 12. 14. 16. 18.

TIME

B-140

' B14



SE. 047 9

c_-84 F-22-45-"-64 1.5 INCH SBS LOW FPRSS THE -MA RUN P.22-45

12. 
.-

A

4. 6. a.. I . 12. 14. 16. 18.

TIME

CO005 P022-45-1-72

120.

0 100.

TME

CO--6 P922-45-1-890

I - .-..---- - - - - - -

S_ -...

E - - - - - - - -- *- - - - - ----... . .. .. .... ....... --- .. .

4. 6. 8. Ia. 12. 14. 16. 18.

TINE

B-141



SEJ. 0947 10
20.I - - - .5 INCH SRB .WPR SS THEHA RUN P022-45

L -

so. I I l .4rO 100.

4. 6. 8. 10. 12. 14. 16. 18.

TIHE

C0008 022-45-1-96-
100.

L ,

u

0 80.

70.
4. 6. 8. 0o. 12. 14. 16. 18.

TIME

B-142



i SEG. = 0047 3

00001 P022-45-1-24 12.5 INCH SRB LOW PRESS THERMAL RUN P022-45

A .40

P

L
I
T

U .20

E

4. 6. 8. 10. 12. 14. 16. 18.

TIME

00 02 . . P022-45 1- 2 12.5 IN H RB LOW PR SS THE ?A RVN P022-45

A .40

P
L

T
U .20

.00

4. 6. 8. tO. 12. 14. 16. IS.

TIME

B-143



i SE. = 0049

S 003 P022 46 1 16 1. IC SF Lo P FES TH RML RU F 2 -4

P
L

00.U -

0
E

-10.
0.00 1.00 2.00 3.00 4.00

TIME

EA006 022-46-1- 36
10.

I

D
E 

0.

0.00 1.00 2.00 3.00 4.00

TIME

EPOO1I II 022- 6-1- 04
10.

A

P
L

U . .U -
0
E

0.00 1.00 2.00 3.00 4.00

TIME

B-144



111SE. = 09

10. I 022- 6-- 1 , I C S .LO PE S TH RM~ L LRU P 2 -4

M

L

00.

D
E

-10. L ,'
0.00 1.00 2.00 3.00 4.00

TIME

E 002 022-46-1-112
10.

A
P
L

00. m , A t b-
I
U

E

10.0.00 1.00 2.00 3.00 4.00

TIME

10.

P
L

00.

0
E

-10.
0.00 1.00 2.00 3.00 4.00

TI ME

B-145

10. " " l l r ' ' ',o~~30 , , ,, ,,, ,
, , ,', ,, ,, , , , , ,, , ~l ' I I '' !I'TIME"



C0. 13 0 I I I f02-46-1-56 I I I I - - - - - - - -

140.

1 120.
P
L
I
T

C

80.

I 11 zL1 LLl - - --z l-lllllI tllIl I z..l.lll - II
0.00 1.00 2.00 3.00 4.00

TIME

C0008 02 -6-1-96

A 120.

L

100.-- ---

r

80T- log.,---- - .. .

0.00 1.00 2.00 3.00 4.00

TIME

C! 00 P022-46-1 24

A
M
P
L
I
T .5000
u
C

00 1.00 2.00 3.00 4.00

TIME

B-146



SC003 IP022-4 -1-56I
120. ---- ---- --

A
H
P
L

T 100
U

80. -
4. 6. 8. 10. 12. 14. 16. 18.

TIME

Ca08 022-46-1-96
90.

A
H

L
I 80.T
U
0
E

70.
4. 6.. 8. 10. 12. 14. 16. 18.

TIME

00 01 P0 2- 6-1-24

M
P
L
I
U

a - - - - ---. V

E I

L; tj--- F- - i-------------
4. 6. 8. 10. 12. 14. 16. 18.

TIME

B-147



i__ _SE_. : 0049 i t
CO 02 Pa 2- 6-1 32 12. 1 Ch RB TLO PR SS 1HE AL RU F P22- 6

I1

U
D
E

4. 6. 8. 10. 12. 14. 16. i .

B-148

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

B-148



111 SE. 0036
. OA ,Gr lII I t '-47-1-16t 1 121.51 rlC PR V R H ES Tq, A4 JUN P 7 2 1- 7

LI- - I 1 I

"all

-10.

TIIE

r 00. T" - .. '. : -. ,

0.00 1.00 2.00 3.00 4.00 5.00

SI 2 I I 4IT11 E

A

0.00 1.00 2.00 3.00 4.00 5.00

TIME

B-149

U l l I I I I I I I I I I I I I I I I I 1
I

IE1 I 1 1 I I I I I I I I l ! I I I I I I I I I I I t i i

, ,,-, 1,, , , , , ,,.
I.0 1 I - " 1. 2 _l._ .. .!.. ._.J _.00 I 1_ 4 I. 0-- 0 5. 0

l l 1 I I I ! L- --.. ..". -,.. THEL... , : .I ,. +. , 
- - ': ': '  

. . ";i / /

B.... - fr9l"i i: 1 - : 1 1 I .



11111 SEQ. = 0036

to. p4 O 4 l7 t I0 21.51 INCO bAR OV qRqsl TH R A l JUNI FP0 2 -

A

L

-10.

TIME

A
M

-10.
0.00 1.00 2.00 3.00 4.00 5.00

TIME

UA

0-00 2.00 3.00 4.00 5.00

TIME

B-150



1111 SE. = 0036
COg O F022-47-1-40 12.5 INCH SRB LOW FRESS THERHAL RUN FP22-47

A ItI I --- I -I I - - -[.--/-/1///
L

E 10 .1 1 I I

0.00 1.00 2.00 3.00 4.00 5.00

TIME

C0002 P022-4 7-1-48

A
M 120.
P
L

U
0
E 100.

0.00 1.00 2.00 3.00 4.00 5.00

TIME

C0003 P22-47-1-56

A 120.
M
p

I
T
_ too. - -- --

80.
0.00 1.00 2.00 3.00 4.00 5.00

TIME

B-151



SEO. = 0036

C40. P422-47-1-64 .12.5 INCH SRB LOW PRESS THERMAL RUN P022-47

P 130.

I 1- . . .. ....
U
D 120.

0.00 1.00 2.00 3.00 4.00 5.00

TIME

C0005 022-4 7-1-72

A 120. L-
M

I I00
T

0.00 1.00 2.00 3.00 4.00 5.00

TIME

C0006 P022-47-1-0
t30.

M
P 120.
L

£0 - I -

100.0 . Ii r 0.
~00 2.00 .00 .II

TIME

B-152



SE. : 0036

120. C0007 P022-47-1-88 12.5 INCH SRS LOW PRESS THERMAL RUN P022-47

L 100.
I
T

0.00 1.00 2.00 3.00 4.00 5.00

TINE

C0008 022-47-1-96

M 100.
p I wIr lt I. I

T
U

E 80.

0.00 1.00 2.00 3.00 4.00 5.00

TIME

B-153



000*

IP I0

1.1 J.

TOO 10



•*8I "sT ")! "1 " T "8 "9

'OS 3
3' nO

1

I A-- ----
9gV-Lv-Ozd I Mao)

ll09

SH---I

-- zz d N d lv I s3y ti- - -S- H-NI -'2 P- -LP- 2- G d -- --00) 9N

"011

95 11111 :"



II SEQ. = 0036
C004 P 22 47- -64 N2. IN H S-B LOW RES T RH L R IN P 22-4 7

A

L

Uu

E iOa.
E 100.

6. 8. 10. 12. 14. 16. 18.

TIME

C000 5 P022-47 -72

P 100.L---------------------- -- -- -- -- --- -
L -W . .. to. -.-- - -

u /

0 90. ------------

E --- ------- --------- -------

80.
6. 8. 10. 12. 14. 16. 18.

TIME

C000 6 P022-47- -80

M 120.
F
L

T

6. 8. 10. 12. 14. 16. 18.

TIME

B-156



11111 SEQ. = 0036 10

COO!7 P(22 47- -881 12. INH SPO jRES TERM L RN P22 7

A
N
F
L

T 90.r
U

E

80.
6. 8. 10. 12. 14. 16. 18.

TIME

90.

A
M
P
L

80.

U

E

70.
6. 8. 10. 12. 14. 16. 18.

TINE

90 01 022-47-1-24

A .40

P
L
I
T
U .20
C
E

.00

6. 8. to10. 12. 14. 16. 18.

TINE

B-157



SEQ. : 0036

00 02 022-47- --3 12.5 CH RB .OW RES TH ERM L R N 022 47

A .40
M

L - -

U .20
0
E

6. 8. 10. 12. 14. 16. 18.

TIHE

000r3 0 2-47-FMI3

A 1.80
M
P
L

u 1.40

6. 6. 10. 12. 14. 16. 18.

TINE

B-158



11111 SEG. 007

I 22 48-1 6 I O. I F LO PE ,S RML RU P I IJ I P II I I I f I

If--/l-,--
" r" ~ l" -I---- --- --]-J - - - - - - - --1

10.

-10.
0.00 1.00 2.00 3.00

TIHE

Eo. III 0212- 8-1 28
10.

0:. 
..

0

-10.
0.00 1.00 2.00 3.00

TIME

E 001 022-48-1 04
10.

-10.
0.00 1.00 2.00 3.00 4.0

TINE

B-159



11111 SE. = 0037 2

10. E 4 I O-8-1-12 9 o1 1. IFCJ SS ILO PPEJs ITHE RML tRUJ P2 -4 1
10.

M
FL - - - -J i i i

U

E02 I .022.8-1-12

0.00 1.00 2.00 3.00 4.00

TIME

10.

E 1I I I I I I I I I I I I , I

A
M
P
L

C

E

0.00 1.00 2.00 3.00 4.00

TIME

E OO 5 022-48-1-J28.



lI iSEQ. Q 0037

130. I I I i2- 81.5 ICH SR 0 PiES S HEPML i P22-4

A -

P 120.

100.
0.00 1.00 2.00 3.00 4.00

TINE

120.

A

110.

U

100.
0.00 1.00 2.00 3.00 4.00

CO 03 0 2- 8-1- 6

L
I - - - - - -"-- - - - I

E 100.

0.00 1.00 2.00 3.00 4.00

TINE

B-161

e;.i i. I I [ I I IBI161



li SEO. 00372

140. Co I 0 2-18 1-4 1 .I5CH SR'B O PFESS HEM L Fu- 22-4

140.

E 7 1 --

0.00 1.00 2.00 3.00 4.00

TIME

C0005 _ 2-481-2

T 120.

TIME

CO 06 P02-48-1-2

A

n 120.

0.00 1.00 2.00 3.00 4.00

TIME

B-162



lii SEQ. : 0037
120. C 2- 1- S SS L

A-------------------------------- ------------- -- -- -- -- --

t 100

80.0.00 1.00 2.00 3.00 0

TIME

C0008 02 -48-1-96

100.

A

P 90.
. I It

0 80.

TO. 4 00
0.00 1.00 2.00 3.00 4.00

TI E

B-163

------------------------------------------

- - - - - - - - - - - - -- -- - - - - - - - - -



OiI 00 Il2 I481-24

A

p I I I I I I I I I I 1 1 I I J, -I I I I I I -I I I

L .20 I,. t- -II I f , -

I-

0.00 1.00 2.00 3.00 4.00

C 0 Fq22 48-1 32 1 i. 1O S THRHL RU F -4

.40
A

P

L.- -- - --

.,o - -::' II - t i - - - -- - -- - -- ---- ,.-,---------' '

0 .00 1.00 2.00 3.00 4.0 l I I.

TIME

00 03 2-4 -F-M 1

0.00 1.0 2.00 3.00 4.00

TI



SEQ. 0037

COo 2 1122.148- -4 ICH '.0 POIREfS TIERIAL UN 022:j8
130.

TIME

A

M

P 120.

L

T

0 110.

100. 1 V100. 4. 6. 8. 10. 12. 14. 16.

TIME

c000 3 P022-48-1-56
130.

A

P 120.

L

T --- - - - - - - - - - - - - -
U - - - - - - - - - - - - --.V- - - - - - -

c 110.

100.

4. 6. 8. 10. 1. 14. 16.

TIME

B-165B-165



I !I SEQ. = 0037
0o COO F22 48-0-6 12.5 I CH 5RB OW PRE S T1ER AL UN 022 -48

120.

10.

A --

L - ------- - -- -- --- -

4. 6. 8. 1. 12. 14. 16.

L 100. .

4. 6. 8. 10. 12. 14. 16.

TIME

C0006 P1022-48 1-8

120.

M

L 100.

I

80.

4. 6. 8. 10. 12. 14. 16.

TIME

120.---------------------- - - - - - - - -

P

T

4. 6, . 8. to. 12. 14. 16.

TIME

B-166.



I 0SE0. 037 0

120. Cor7 O22 48-4-8 - 112.5 INH RB OW PRE S I ER AL UN 02 -48

E 10.

4. 6. . i0. 12. 14. 16.

TIME

C0008 922-48-1096

L 100.

P 90.

I
T

U .--

70.."

4. 6. 8. 10. 12. 14. 16.

TIME

COO 8 022 8-1-6

100.-------------- -- -- - - - - - - - - -

A .40

L

. -,8. -.,16.

TIME

B-167

U . 2 0 - - - - - - - - - - - -
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