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ABSTRACT 

This r e p o r t  d e s c r i b e s  t h e  e f f o r t s  by General Atomic Company t o  v e r i f y  

high-temperature  gas-cooled r e a c t o r  (HTGR) nuc lea r  and thermal  des ign  

methods through v e r i f i c a t i o n  of t he  c a l c u l a t i o n a l  methods f o r  nuc lea r  and 

thermal  performance of Peach Bottom Core 2 s t anda rd  d r i v e r  f u e l  elements.  

Time-averaged and end-of - l i fe  (EOL) a x i a l  power p r o f i l e s  f o r  

i n d i v i d u a l  f u e l  e lements  were e s t a b l i s h e d  from measured Cs-137, Zr-95, and 

La-140 d i s t r i b u t i o n s  and used t o  determine t h e  co re  average t i m e  and EOL 

unrodded a x i a l  power p r o f i l e s  f o r  comparison wi th  des ign  code p r e d i c t i o n s .  

The compact-to-compact agreement between the  measured and p r e d i c t e d  

time-averaged power d i s t r i b u t i o n s  was found t o  be f7.4% ( l a * ) ,  which i s  

w e l l  w i th in  t h e  f8X t o  13% quoted f o r  o t h e r  nuc lea r  r e a c t o r s .  

U n c e r t a i n t i e s  i n  t h e  p r e d i c t i v e  accuracy r e s u l t i n g  from measurement 

u n c e r t a i n t i e s  are f3.5% ( l o )  and f1.6% ( l o )  f o r  t h e  time-averaged and 

EOL power p r o f i l e s ,  r e s p e c t i v e l y .  Comparisons of measured unrodded power 

d i s t r i b u t i o n s  a t  385, 701, and 897 e f f e c t i v e  full-power days (EFPD) v e r i f y  

t h e  p r e d i c t i o n  t h a t  t h e  power i n  elements whose a x i a l  power shapes  were 
unperturbed by control rods shifted from the bottom of the core and 

smoothed ou t  w i t h  f u e l  d e p l e t i o n  a l though  t h e  s h i f t  of power t o  t h e  t o p  of 

t h e  co re  was shown t o  be ove rp red ic t ed .  

The f u e l  burnup i n  each gamma-scanned d r i v e r  e lement  w a s  determined 

from t h e  t o t a l  Cs-137 inven to ry  and compared wi th  t h e  corresponding burnup 

p r e d i c t i o n  t o  determine t h e  accuracy  of element average  ( r a d i a l )  power 

p red ic t ions .  The co re  average  power p r e d i c t i o n  was found t o  be wi th in  
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+0.7% (lo), and t h e  element-to-element agreement between p red ic t ed  and 

measured power w a s  f6.8% ( l o ) ,  which i s  w i t h i n  t h e  f3% t o  8% quoted f o r  

o t h e r  n u c l e a r  r eac to r s .  The u n c e r t a i n t y  i n  t h e  p r e d i c t i v e  accuracy f o r  

t h e  element average power i s  f4.7% (1 o 1. 

The combined accuracy f o r  r a d i a l  and a x i a l  power p r e d i c t i o n s  f o r  t h e  

Peach Bottom HTGR i s  *lo% (lo) compared t o  f8% t o  15% f o r  o t h e r  r e a c t o r  

sys tems.  The u n c e r t a i n t y  f o r  t h e  combined accuracy i s  &6% (lo). 

A f u e l  compact i r r a d i a t i o n  s t r a i n  c o r r e l a t i o n  d e f i n i n g  r a d i a l  s t r a i n  

as a f u n c t i o n  of f a s t  neut ron  f l u e n c e  and tempera ture  w a s  developed from 

f u e l  compact metrology da ta .  Use of t h i s  c o r r e l a t i o n  i n  t h e  thermal  

c a l c u l a t i o n s  permi t ted  r easonab le  modeling of t h e  r a d i a l  gap between 

s l e e v e  and f u e l  compact. 

Temperature p r e d i c t i o n s  were made and compared wi th  measured peak 

f u e l  tempera tures  provided by i n - p i l e  thermocouple readings .  The agree-  

ment between p red ic t ed  and measured tempera tures  i s  w i t h i n  f87"C (lo) 

with  an apparent  b i a s  of +27OC f 7OC ( l o )  i n  t h e  tempera ture  p r e d i c t i o n s .  

The most probable  causes  f o r  t h i s  g e n e r a l  o v e r p r e d i c t i o n  of tempera tures  

are e c c e n t r i c i t y  of t h e  s l eeve - fue l  compact gap and underes t imat ion  of t h e  

f u e l  compact thermal  conduc t iv i ty .  

measured tempera tures  v a r i e d  s i g n i f i c a n t l y  i n  d i f f e r e n t  r eg ions  of t h e  

core .  Average b i a s e s  ( c a l c u l a t e d  minus measured) were determined t o  be 

- 1 8 O C  f 49OC ( l o )  i n  t h e  i n n e r  s i x  r i n g s  of f u e l  e lements ,  +85"C f 1 1 9 O C  

(lo) i n  rings 7 through 12, and +46OC f 54OC ( l o )  i n  rings 13 th rough 

The agreement between c a l c u l a t e d  and 

15. 

i v  t 



CONTENTS 

ABSTRACT . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 . INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . .  
2 . NUCLEAR PERFORMANCE . . . . . . . . . . . . . . . . . . . . .  

2 . 1 .  Physics Calculations . . . . . . . . . . . . . . . . . .  
2 . 2 .  Power Measurements . . . . . . . . . . . . . . . . . . .  
2 . 3 .  Comparison of Measured and Predicted Power . . . . . . .  

2 . 3 . 1 .  Axial Power Profiles . . . . . . . . . . . . . .  
2 . 3 . 2 .  Radial Power Profiles . . . . . . . . . . . . .  
2 . 3 . 3 .  Fuel Burnup . . . . . . . . . . . . . . . . . .  

3 . 1 .  Correlation for Fuel Compact Radial Strain . . . . . . .  
3 . 2 .  Comparison of Predicted and Measured Sleeve-Fuel Compact 

Radial Gaps . . . . . . . . . . . . . . . . . . . . . .  
4 . THERMALPERFORMANCE . . . . . . . . . . . . . . . . . . . . .  

4 . 1 .  Temperature Calculations . . . . . . . . . . . . . . . .  
4 . 2 .  Feedback of Power Measurements into Thermal Calculations 

4 . 3 .  Temperature Measurements . . . . . . . . . . . . . . . .  
4 . 4 .  Thermocouple Recalibration . . . . . . . . . . . . . . .  
4 . 5 .  Comparison of Calculated and Measured Temperatures . . .  

5 . DISCUSSION AND CONCLUSIONS . . . . . . . . . . . . . . . . . .  
6 . ACKNOWLEDGMENTS . . . . . . . . . . . . . . . . . . . . . . .  
7 . REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . .  
APPENDIX: IRRADIATION CONDITIONS AND FUEL PERFORMANCE DATA FOR 

3 . SLEEVE-FUEL COMPACT GAP . . . . . . . . . . . . . . . . . . .  

PEACH BOTTOM FUEL ELEMENTS . . . . . . . . . . . . . . .  

FIGURES 

iii 
1 - 1  

2- 1 

2- 1 

2- 3 

2-4 

2-4 

2- 7 

2- 7 

3- 1 

3- 1 

3-3 

4- 1 

4- 1 

4- 2 

4-3 

4-5 

4-9 

5- 1 
6- 1 

7- 1 

A- 1 

1.1 . Driver fuel element with thermocouple. Peach Bottom Core 2 . 1-4 
1.2 . Driver element fuel compact. Peach Bottom Core 2 . . . . . .  1-5 

V 



FIGURES (cont inued)  

1-3. Dr iver  element s o l i d  s p i n e s ,  Peach Bottom Core 2 . . . . . . 1-6 

1-4. Core l o c a t i o n s  of instrumented and examined d r i v e r  f u e l  
e l e m e n t s . .  . . . . . . . . . . . . . . . . . . . . . . . . 1-7 

2-1. Unrodded a x i a l  power p r o f i l e  p r e d i c t i o n s  f o r  Peach Bottom 

2-2. Unrodded a x i a l  f a s t  f l u x  p r o f i l e  p r e d i c t i o n s  f o r  Peach 

2-3. P a r t i a l l y  rodded axial  power p r o f i l e  p r e d i c t i o n s  f o r  Peach 

2-4. P a r t i a l l y  rodded a x i a l  f a s t  f l u x  p r o f i l e  p r e d i c t i o n s  f o r  
Peach Bottom Core 2 . . . . . . . . . . . . . . . . . . . . 2-12 

2-5. Normalized Zr-95 and La-140 d i s t r i b u t i o n s  f o r  E14-01 . . . . 2-13 

2-6. Normalized Zr-95 and La-140 d i s t r i b u t i o n s  f o r  F03-01 . . . . 2-14 

2-7. Comparison of measured and p r e d i c t e d  time-averaged unrodded 
a x i a l  power p r o f i l e s  f o r  Peach Bottom Core 2 . . . . . . . . 2-15 

2-8. Comparison of measured and p r e d i c t e d  EOL unrodded a x i a l  
power p r o f i l e s  f o r  Peach Bottom Core 2 . . . . . . . . . . . 2-16 

2-9. Comparison of  E06-01 normalized Zr-95 d i s t r i b u t i o n  w i t h  
p r e d i c t e d  300 and 600 EFPD unrodded ax ia l  power p r o f i l e s  . . 2-17 

Comparison of Ell-07 normalized Zr-95 d i s t r i b u t i o n  w i t h  
p r e d i c t e d  600 and 900 EFPD unrodded ax ia l  power p r o f i l e s ;  
Ell-07 w a s  removed f o r  p o s t i r r a d i a t i o n  examinat ion a f t e r  

C o r e 2 . .  . . . . . . . . . . . . . . . . . . . . . . . . . 2-9 

B o t t o m C o r e 2  . . . . . . . . . . . . . . . . . . . . . . . 2-10 

Bottom Core 2 . . . . . . . . . . . . . . . . . . . . . . . 2-11 

2-10. 

7 0 1 E F P D . .  . . . , . . . . . , . . . . . . . . . . . . . . 2-18 

2-11. Measured unrodded a x i a l  power p r o f i l e s  a t  385, 701, 

2-12. 

and 897 EFPD . . . . . . . . . . . . . . . . . . . . . . . . 2-19 

Comparison of measured and p r e d i c t e d  r a d i a l  power d i s t r i b u t i o n s  
f o r  Peach Bottom Core 2 . . . . . . . . . . . . . . . . . . 2-20 

3-1. Fue l  compact i r r ad ia t ion - induced  r a d i a l  s t r a i n  as a f u n c t i o n  
of f a s t  neu t ron  f l u e n c e  and tempera ture  . . . . . . . . . . 3-4 

4-1. Peach Bottom c o r e  2 thermal  power . . . . . . . . . . . . . 4-13 

4-2. Peach Bottom c o r e  2 o p e r a t i n g  parameters  . . . . . . . . . . 4-14 

4-3. TREVER c a l c u l a t i o n  l o c a t i o n s  f o r  Peach Bottom d r i v e r  f u e l  
e lements  . . . . . . . . . . . . . . . . . . . . . . . . . . 4-15 

4-4. FTE-18, FPTE-3, and FTE-5 thermocouple EOL r e c a l i b r a t i o n  
r e s u l t s  . . . . . . . . . . . . . . . . . . . . . . . . . . 4-16 

4-5a. Peach Bottom thermocouple r e c a l i b r a t i o n  t e r m  T . . . . . . 4-17 

4-5b. Peach Bottom thermocouple r e c a l i b r a t i o n  term K . . . . . . . 4-17 
0 

v i  c 



FIGURES (continued) 

4-6a. 

4-6b. 

4-7. 

4-8. 

4-9. 

4-10. 

4-1 1. 

4-12. 

4-13. 

4-14. 

4-15. 

4-1 6. 

4-17. 

4-18. 

4-19. 

4-20. 

4-21. 

4-22. 

4-23. 

Height correlation for Type W Peach Bottom thermocouple 
recalibration term T . . . . . . . . . . . . . . . . . . .  
Height correlation for Type W Peach Bottom thermocouple 
recalibration term K . . . . . . . . . . . . . . . . . . . .  
Comparison of predicted temperatures with E01-01 C/A 
thermocouple readings . . . . . . . . . . . . . . . . . . .  
Comparison of predicted temperatures with E01-01 W/Re 
thermocouple readings . . . . . . . . . . . . . . . . . . .  
Comparison of predicted temperatures with B02-02 C/A 

Comparison of predicted temperatures with E02-01 C/A 

Comparison of predicted temperatures with E02-01 W/Re 

Comparison of predicted temperatures with B03-03 C/A 

Comparison of predicted temperatures with E03-01 C/A 
thermocouple readings . . . . . . . . . . . . . . . . . . .  
Comparison of predicted temperatures with E03-01 W/Re 
thermocouple readings . . . . . . . . . . . . . . . . . . .  
Comparison of predicted temperatures with E05-01 C/A 
thermocoup1.e readings . . . . . . . . . . . . . . . . . . .  
Comparison of predicted temperatures with E05-01 W/Re 
thermocouple readings . . . . . . . . . . . . . . . . . . .  
Comparison of predicted temperatures with E05-01 C/A 
thermocouple readings . . . . . . . . . . . . . . . . . . .  
Comparison of predicted temperatures with E07-01 W/Re 
thermocouple readings . . . . . . . . . . . . . . . . . . .  
Comparison of predicted temperatures with E09-01 W/Re 
thermocouple readings . . . . . . . . . . . . . . . . . . .  
Comparison of predicted temperatures with Ell-01 W/Re 
thermocouple readings . . . . . . . . . . . . . . . . . . .  
Comparison of predicted temperatures with E13-01 C/A 
thermocouple readings . . . . . . . . . . . . . . . . . . .  
Comparison of predicted temperatures with E13-01 W/Re 
thermocouple readings . . . . . . . . . . . . . . . . . . .  
Comparison of predicted temperatures with E14-01 C/A 
thermocouple readings . . . . . . . . . . . . . . . . . . .  

0 

thermocouple readings . . . . . . . . . . . . . . . . . . .  
thermocouple readings . . . . . . . . . . . . . . . . . . .  
thermocouple readings . . . . . . . . . . . . . . . . . . .  
thermocouple readings . . . . . . . . . . . . . . . . . . .  

4-1 8 

4-18 

4-19 

4-1 9 

4-20 

4-20 

4-21 

4-2i 

4-22 

4-22 

4-23 

4-23 

4-24 

4-24 

4-25 

4-25 

4-26 

4-26 

4-27 

vii 



c 

FIGURES (Continued) 

4-24. Comparison of predicted temperatures with E15-01 W/Re 

Comparison of predicted temperatures with A14-14 C/A 

thermocouple readings . . . . . . . . . . . . . . . . . . .  4-27 
thermocouple readings . . . . . . . . . . . . . . . . . . .  4-28 4-25. 

TABLES 

2-1. Peach Bottom core 2 GAUGE3 depletion . . . . . . . . . . . .  2-21 
2-2. Driver elements gamma-scanned by General Atomic . . . . . .  2-22 
2-3. Comparison of measured and predicted time-averaged unrodded 

axial power profiles for Peach Bottom core 2 . . . . . . . .  2-23 
2-4. Comparison of measured and predicted EOL unrodded axial 

power profiles for Peach Bottom core 2 . . . . . . . . . . .  2-24 

strain correlation . . . . . . . . . . . . . . . . . . . . .  3-5 
Comparison of measured and predicted sleeve-fuel compact 
radial gap. . . . . . . . . . . . . . . . . . . . . . . . .  3-6 

4-1. TREVERtime points . . . . . . . . . . . . . . . . . . . . .  4-29 

4-2. Summary of material property data used in TREVER analysis . 4-30 

4-3. Thermocouple performance . . . . . . . . . . . . . . . . . .  4-31 
4-4. Summary of Peach Bottom core 2 thermocouple performance . . 4-32 

4-5. E01-01 comparison of TREVER and C/A thermocouple 
temperatures . . . . . . . . . . . . . . . . . . . . . . . .  4-34 

4-6. E01-01 comparison of TREVER and W/Re thermocouple 
temperatures . . . . . . . . . . . . . . . . . . . . . . . .  4-35 

4-7. E02-02 comparison of TREVER and C/A thermocouple 
temperatures . . . . . . . . . . . . . . . . . . . . . . . .  4-36 

4-8. E02-01 comparison of TREVER and C/A thermocouple 
temperatures . . . . . . . . . . . . . . . . . . . . . . . .  4-37 

3-3.  Data base for fuel compact irradiation-induced radial 

3-2. 

4-9. E02-01 comparison of TREVER and W/Re thermocouple 
temperatures . . . . . . . . . . . . . . . . . . . . . . . .  4-38 

4-10. B03-03 comparison of TREVER and C/A thermocouple 
temperatures . . . . . . . . . . . . . . . . . . . . . . . .  4-39 

4-11. E03-01 comparison of TREVER and C/A thermocouple 
temperatures . . . . . . . . . . . . . . . . . . . . . . . .  4-40 

4-12. E03-01 comparison of TREVER and W/Re thermocouple 
temperatures . . . . . . . . . . . . . . . . . . . . . . . .  4-41 

viii 



TABLES (Continued) 

4-1 3 .  

4-14. 

4-15. 

4-16. 

4-1 7. 

4-18. 

4-19. 

4-20. 

4-21, 

4-22. 
4-23. 

4-24. 

4-25. 

4-26. 

4-27. 

E05-01 comparison of TREVER and C/A thermocouple 
temperatures . . . . . . . . . . . . . . . . . . . . . . . .  
E05-01 comparison of TREVER and W/Re thermocouple 
temperatures . . . . . . . . . . . . . . . . . . . . . . . .  
E06-01 comparison of TREVER and C/A thermocouple 
temperatures . . . . . . . . . . . . . . . . . . . . . . . .  
E07-01 comparison of TREVER and W/Re thermocouple 
temperatures . . . . . . . . . . . . . . . . . . . . . . . .  
E09-01 comparison of TREVER and W/Re thermocouple 
temperatures . . . . . . . . . . . . . . . . . . . . . . . .  
Ell-01 comparison of TREVER and W/Re thermocouple 
temperatures . . . . . . . . . . . . . . . . . . . . . . . .  
E13-01 comparison of TREVER and C/A thermocouple 
temperatures . . . . . . . . . . . . . . . . . . . . . . . .  
E13-01 comparison of TREVER and W/Re thermocouple 
temperatures . . . . . . . . . . . . . . . . . . . . . . . .  
E14-03 comparison of TREVER and C/A thermocouple 
temperatures . . . . . . . . . . . . . . . . . . . . . . . .  
E15-01 comparison of TREVER and W/Re thermocouple data . . .  
A14-14 comparison'of TREVER and C/A thermocouple 
temperatures . . . . . . . . . . . . . . . . . . . . . . . .  
Summary of agreement between measured and predicted 
temperatures for Peach Bottom core 2 (fuel elements 
in rings 1 through 6 )  . . . . . . . . . . . . . . . . . . .  
Summary of agreement between measured and predicted 
temperatures for Peach Bottom core 2 (fuel elements 
in rings 7 through 12 and rings 13 through 15) . . . . . . .  
Summary of agreement between measured and predicted 
temperatures for Peach Bottom core 2 . . . . . . . . . . . .  
Measured and calculated temperatures . . . . . . . . . . . .  

4-42 

4-43 

4-44 

4-45 

4-4 6 

4-47 

4-48 

4-49 

4-50 

4-51 

4-52 

4-5 3 

4-54 

4-55 

4-56 

ix 



1. INTRODUCTION 

The Peach Bottom Atomic Power S t a t i o n  Unit  1 was t h e  f i r s t  i n s t a l -  

l a t i o n  of a high-temperature  gas-cooled r e a c t o r  (HTGR) i n  t h e  United 

S ta tes .  Power o p e r a t i o n  began i n  January 1967 and t h e  p l a n t  w a s  ope ra t ed  

s u c c e s s f u l l y  through October 31, 1974, when i t  was s h u t  down f o r  

decommissioning. Subsequent t o  r e a c t o r  shutdown, t h e  Peach Bottom 

End-of-Life Program, cosponsored by t h e  Department of Energy and t h e  

Electr ic  Power Research I n s t i t u t e ,  w a s  i n i t i a t e d .  The primary o b j e c t i v e  

of t h i s  program w a s  t o  v e r i f y  g e n e r i c  HTGR d e s i g n  methods through 

comparison of measured and p r e d i c t e d  n u c l e a r ,  thermal ,  f u e l ,  and materials 

performance i n  Peach Bottom. This  r e p o r t  p r e s e n t s  t h e  work done t o  v e r i f y  

t h e  c a l c u l a t i o n a l  methods f o r  n u c l e a r  and thermal  performance of t h e  

d r i v e r  f u e l  e lements  i r r a d i a t e d  i n  Core 2 of t h e  Peach Bottom HTGR. A 

complete d e s c r i p t i o n  of t h i s  r e a c t o r  i s  g iven  i n  Refs. 1 and 2; p o r t i o n s  

of t h e s e  documents are summarized below. 

The Peach Bottom HTGR co re  c o n s i s t e d  of 804 batch-loaded f u e l  

elements, 36 c o n t r o l  rod  gu ide  tubes ,  and 19 emergency shutdown rod  gu ide  

tubes  v e r t i c a l l y  o r i e n t e d  i n  a close-packed a r r ay .  The core was approx- 

i m a t e l y  c y l i n d r i c a l  i n  shape w i t h  a n  e f f e c t i v e  d iameter  of 2743 mm ( 9  f t )  

and a n  a c t i v e  h e i g h t  of 2286 mm (7.5 f t ) .  The des ign  power of t h e  r e a c t o r  

was 115 M W ( t ) ,  g iv ing  a n  average  power d e n s i t y  of 8.3 kW/l i te r .  Cold 

hel ium a t  2.4 MPa (350 p s i )  and 327OC (620OF) e n t e r e d  t h e  c o r e  and w a s  

hea t ed  t o  704°C (1300OF) du r ing  i t s  upward passage  through t h e  t r i c u s p i d  

channels  formed by t h e  elements.  The r e a c t o r  w a s  c o n t r o l l e d  by 36 hydrau- 

l i c a l l y  d r i v e n  c o n t r o l  rods  i n s e r t e d  from t h e  bottom of t h e  core .  An 

a d d i t i o n a l  19 e l e c t r i c a l l y  d r i v e n  emergency shutdown rods  were under t h e  

c o n t r o l  of t h e  r e a c t o r  ope ra to r .  The gu ide  t u b e s  f o r  t h e  c o n t r o l  rods  and 

emergency shutdown rods  were made of g r a p h i t e  and were similar i n  shape  t o  

t h e  f u e l  elements.  
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A s t anda rd  Core 2 d r i v e r  f u e l  e lement ,  shown i n  Fig. 1-1, c o n s i s t e d  

of an  upper r e f l e c t o r  s e c t i o n ,  a fue l -bear ing  middle s e c t i o n ,  and a 

bottom r e f l e c t o r  s e c t i o n .  Outwardly, t h e  element had t h e  appearance of a 

s o l i d  g r a p h i t e  c y l i n d e r  89 mm (3.5 in . )  i n  diameter  and 3658 mm (144 i n . )  

i n  l e n g t h ,  w i th  a g rapp l ing  knob a t  t h e  top  f o r  handl ing.  The primary 

components of t h e  f u e l  element were a bottom connector ,  s l e e v e ,  f i l t e r  

s c r e e n ,  an  i n t e r n a l  f i s s i o n  product  t r a p  assembly, lower r e f l e c t o r  piece, 

30 f u e l  compacts, 3 s p i n e  pieces, burnable  poison compacts ( i n  s e l e c t e d  

e l emen t s ) ,  thermocouples ( i n  s e l e c t e d  e l emen t s ) ,  and a n  upper r e f l e c t o r  

assembly. Except f o r  t h e  f u e l  compacts, f i l t e r  s c reen ,  and thermocouples,  

a l l  components were made of g r a p h i t e .  The f u e l  compacts c o n s i s t e d  of f u e l  

par t ic les  i n  a g r a p h i t e  mat r ix .  The f u e l  par t ic les  were between 200 and 

600 pm i n  d iameter  and c o n s i s t e d  of uranium/thorium-carbide p a r t i c l e s  

coa ted  wi th  p y r o l y t i c  carbon. This f u e l  w a s  expected t o  exper ience  t e m -  

p e r a t u r e s  as h igh  as  1510°C (2750°F) i n  t h e  Peach Bottom core.  

The sc reen ,  i n t e r n a l  t r a p  assembly, lower r e f l e c t o r  p i ece ,  and f u e l  

compacts w i th  s p i n e s  were s t acked  i n  t h a t  o r d e r  w i t h i n  t h e  2921-mm 

(115-in.) long s l e e v e ,  which extended from t h e  bottom of the  top  r e f l e c t o r  

t o  t h e  bottom connector  of t h e  f u e l  element.  The a n n u l a r  f u e l  compacts 

were s tacked  on t h e  c y l i n d r i c a l  g r a p h i t e  s p i n e  s e c t i o n s ,  which were 

approximate ly  44.5 mm (1.75 in . )  i n  d iameter  and 762 mm (30 in . )  long.  

Details of t h e  f u e l  compacts and s p i n e s  are shown i n  Figs .  1-2 and 1-3. 

The top  r e f l e c t o r  assembly was cemented t o  t h e  s l e e v e  forming a single 

u n i t .  Purge gas  e n t e r e d  t h e  element through a 6.3- (0.25-in.) channel  

down t h e  c e n t e r l i n e  of t h e  t o p  r e f l e c t o r  and flowed through t h e  annu la r  

gaps between t h e  f u e l  compacts and s l e e v e  and between t h e  f u e l  compacts 

and s p i n e ,  around t h e  bottom r e f l e c t o r ,  through t h e  f i s s i o n  product  t r a p  

and sc reen ,  and f i n a l l y  o u t  t h e  c e n t e r l i n e  hole  i n  t h e  bottom connector .  . 

I n  ins t rumented  elements ,  t h e  thermocouples were l o c a t e d  i n  a notch  c u t  i n  

t h e  s p i n e ,  as shown i n  Fig. 1-3. 
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The fo l lowing  work was performed t o  v e r i f y  t h e  n u c l e a r  and thermal  

c a l c u l a t i o n s  f o r  t h e  d r i v e r  f u e l  e lements .  

1. Measured a x i a l  and r a d i a l  power d i s t r i b u t i o n s  were ob ta ined  and 

compared with des ign  code p r e d i c t i o n s .  

2. A fuel-compact i r r ad ia t ion - induced  r a d i a l  s t r a i n  c o r r e l a t i o n  

based on f u e l  compact metrology d a t a  w a s  developed. 

3. Temperatures were c a l c u l a t e d  f o r  each ins t rumented  element  and 

each element which underwent p o s t i r r a d i a t i o n  examinat ion (PIE). 

4 .  P r e d i c t e d  and measured tempera tures  were compared. 

Measured d a t a  c h a r a c t e r i z i n g  t h e  performance of d r i v e r  f u e l  e lements  were 

ob ta ined  from i n - p i l e  thermocouple r ead ings  ( 1 7  e l emen t s ) ,  gamma s c a n s  ( 5 5  

e lemen t s ) ,  and d e s t r u c t i v e  PIE ( 7  e lements ) .  S ix  of t h e  seven d e s t r u c t i v e  

PIES were c a r r i e d  o u t  a t  Oak Ridge Nat iona l  Laboratory (ORNL).  

e lements  f o r  which measured d a t a  have been c o l l e c t e d  are shown i n  Fig.  

1-4. 

The f u e l  

Although many of t h e  d a t a  p re sen ted  i n  S e c t i o n s  2.2 and 2.3 of t h i s  

r e p o r t  have a l r e a d y  been presented  i n  Ref. 3,  they are inc luded  i n  t h i s  

document f o r  convenience and c o n t i n u i t y .  I n  g e n e r a l ,  Ref. 3 p r e s e n t s  t h e  

gamma scan  d a t a ,  a d i s c u s s i o n  of i t s  u s e f u l n e s s ,  and some sample compar- 

i s o n s  between n u c l e a r  p r e d i c i t o n s  and measurements. T h i s  report p r e s e n t s  

t h e  d e t a i l e d  comparisons between n u c l e a r  p r e d i c t i o n s  and measurements 

( S e c t i o n  2.3) based on a l l  a v a i l a b l e  gamma scan  da ta .  These comparisons 

were performed f o r  t h e  s p e c i f i c  purpose of v e r i f y i n g  n u c l e a r  and thermal  

d e s i g n  c a l c u l a t i o n s .  
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2. NUCLEAR PERFORMANCE 

2.1. PHYSICS CALCULATIONS 

Meaningful v e r i f i c a t i o n  of thermal  des ign  methods is  dependent on 

a c c u r a t e  modeling of t he  m a t e r i a l  p r o p e r t i e s  of t he  f u e l  e lements  and t h e  

n u c l e a r  c o n d i t i o n s  under which they were i r r a d i a t e d .  The c o n s t r u c t i o n  of 

a phys ics  model which a c c u r a t e l y  d e s c r i b e s  t h e  co re  o p e r a t i n g  h i s t o r y  is  

t h e r e f o r e  a p r e r e q u i s i t e  f o r  such a v e r i f i c a t i o n  procedure.  I n  t h i s  

c o n t e x t ,  t h e  f a c t o r s  of primary importance are the  r a d i a l  and a x i a l  power 

and neut ron  f l u x  d i s t r i b u t i o n s .  These d i s t r i b u t i o n s  were c a l c u l a t e d  us ing  

t h e  GAUGE (Ref. 4 )  and BUG R-Z (Ref. 5 )  computer codes. These 

c a l c u l a t i o n s  a r e  d iscussed  b r i e f l y  below. 

A BUG R-Z c o n t r o l  rod c e l l  was cons t ruc t ed  t o  model t h e  Peach Bottom 

Core 2 a x i a l  power and f l u x  d i s t r i b u t i o n s  under v a r i o u s  degrees  of c o n t r o l  

rod i n s e r t i o n .  This c e l l  was then used t o  c a l c u l a t e  c o n t r o l  rod reac- 

t i v i t y  i n s e r t i o n  curves.  These curves  are of primary importance s i n c e  

they  provide t h e  l i n k  between t h e  a x i a l  and r a d i a l  physics  models. The 

r e a c t i v i t y  i n s e r t i o n  curve describes t h e  r e l a t i o n s h i p  between negat ive 

r e a c t i v i t y  and t h e  e x t e n t  of c o n t r o l  rod i n s e r t i o n .  The r a d i a l  f u l l - c o r e  

phys ic s  model (GAUGE) a s s o c i a t e s  t h e  p a r t i a l l y  i n s e r t e d  c o n t r o l  rod wi th  

an a p p r o p r i a t e  c o n t r o l  rod atom d e n s i t y  i n  t h e  rodded reg ion .  The 

s e l e c t i o n  of t h e  proper  c o n t r o l  rod atom d e n s i t y  i s  keyed t o  t h e  f r a c t i o n  

of t h e  t o t a l  c o n t r o l  rod r e a c t i v i t y  worth requi red .  Since t h e  phys ica l  

c o n t r o l  rod i n s e r t i o n  i n  t h e  o p e r a t i n g  r e a c t o r  i s  being modeled, i t  i s  

impera t ive  t h a t  t h e  e f f e c t  of c o n t r o l  rod i n s e r t i o n  on t h e  r e a c t i v i t y  be 

w e l l  modeled i n  t h e  a x i a l  c e l l  model i n  o r d e r  t o  c o r r e c t l y  c a l c u l a t e  t h e  

r a d i a l  power and f l u x  d i s t r i b u t i o n s  wi th  t h e  GAUGE code. After complet ion 
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of t h e  r e a c t i v i t y  i n s e r t i o n  curve c a l c u l a t i o n s ,  t h e  c e l l  w a s  dep le t ed  f o r  

900 EFPD* and unrodded power and f l u x  d i s t r i b u t i o n s  were c a l c u l a t e d  a t  

v a r i o u s  s t a g e s  of dep le t ion .  

A t  t h i s  p o i n t ,  r e s u l t s  of a n  ear l ie r  unrodded a x i a l  FEVER (Ref. 6)  

d e p l e t i o n  c a l c u l a t i o n  and those  of a c t u a l  f l u x  d i s t r i b u t i o n  measurements 

made i n  1966 (Ref. 7 )  were taken  i n t o  c o n s i d e r a t i o n  f o r  comparat ive 

eva lua t ion .  It became apparent  from t h i s  comparison t h a t  a c c u r a t e  

modeling of t h e  r e f l e c t o r s  was c r i t i c a l  t o  t h e  e s t ab l i shmen t  of t h e  

o v e r a l l  unrodded power d i s t r i b u t i o n .  Unfor tuna te ly ,  t h e  top  and bottom 

r e f l e c t o r s ,  wh i l e  having a l a r g e  e f f e c t  on t h e  c o r e  power d i s t r i b u t i o n ,  

are poisoned i n  a manner t h a t  does not  lend  i t s e l f  t o  easy modeling. The 

measurements taken  i n  1966 i n d i c a t e  t h a t  t h e  e f f e c t  of t h e  r e f l e c t o r  

poisoning i s  somewhat underest imated i n  the  physics  modeling. This w a s  

overcome i n  t h e  ear l ier  FEVER s tudy  by a r b i t r a r i l y  i n c r e a s i n g  t h e  

macroscopic c r o s s  s e c t i o n  of t h e  c o n t r o l  rod i n  t h e  r e f l e c t o r  by a f a c t o r  

of 2 t o  3 u n t i l  t h e  c a l c u l a t e d  f l u x  d i s t r i b u t i o n  matched t h e  measurements 

more c l o s e l y .  A t h e o r e t i c a l  exp lana t ion  f o r  t h i s  adjustment  w a s  never  

found. A f i n a l  set of unrodded normalized a x i a l  power and f a s t  f l u x  

p r o f i l e s  was a r r i v e d  a t  t ak ing  a l l  t h r e e  sou rces  of in format ion  i n t o  

account .  This  se t  i n c l u d e s  p r o f i l e s  a t  0, 300, 600, and 900 EFPD. These 

a x i a l  power and f l u x  p r o f i l e s  are g iven  i n  Figs.  2-1 and 2-2, 

r e s p e c t i v e l y .  A s  can  be s e e n  i n  Fig.  2-2, power s h i f t s  away from t h e  

bottom of t h e  c o r e  and smooths ou t  as t h e  f u e l  dep le t e s .  

Normalized a x i a l  power and f a s t  f l u x  p r o f i l e s  were genera ted  i n  a 

similar f a s h i o n  f o r  p a r t i a l l y  rodded conf igu ra t ions .  These p r o f i l e s  are 

shown i n  Figs.  2-3 and 2-4 and are t o  be used f o r  e lements  a d j a c e n t  t o  

p a r t i a l l y  i n s e r t e d  c o n t r o l  rods.  

found t o  be w e l l  de sc r ibed  by t h e  cor responding  unrodded d i s t r i b u t i o n .  

The f u l l y  rodded d i s t r i b u t i o n s  were 

*EFPD i s  de f ined  as 1 e f f e c t i v e  full-power [(115 MW(t)] day of r e a c t o r  
ope ra t ion .  Peach Bottom Core 2 ope ra t ed  f o r  897 EFPD. 
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A d e t a i l e d  r a d i a l  phys ics  d e p l e t i o n  c a l c u l a t i o n  of t h e  as-operated 

Peach Bottom Core 2 which c a r e f u l l y  accounted f o r  a l l  s h u f f l i n g  of f u e l  

and tes t  e lements  w a s  performed us ing  t h e  GAUGE computer code. During 

t h i s  d e p l e t i o n ,  fou r  banks of t h r e e  c o n t r o l  rods each were used. The 

h i s t o r y  of t h e  c o r e  was d iv ided  i n t o  a series of t i m e  i n t e r v a l s ,  each  of 

which covered a per iod  of f a i r l y  uniform power gene ra t ion .  This  d e p l e t i o n  

s t u d y  i s  summarized i n  Table  2-1. 

2.2. POWER MEASUREMENTS 

I n  a l l ,  55 s t a n d a r d  d r i v e r  f u e l  e lements  were gamma scanned a t  Peach 

Bottom a f t e r  f i n a l  shutdown of t h e  r e a c t o r  i n  October 1974. Twenty-four 

e lements  were scanned dur ing  November and December of 1974 (Phase I )  and 

an  a d d i t i o n a l  30 were scanned i n  May and  June of 1975 (Phase 11) .  These 

e lements  a re  l i s t e d  i n  Table  2-2. Add i t iona l  gamma-scan d a t a  from PIE of 

E01-01, Ell-07, F03-01, E14-01, E06-01, and F05-05 a t  ORNL are a v a i l a b l e  

i n  Refs. 8 through 13. 

S i n c e  t h e  c o n c e n t r a t i o n  of a nonmobile i s o t o p e  i n  a f u e l  compact i s  

d i r e c t l y  r e l a t e d  by t h e  f i s s i o n  y i e l d  t o  t h e  number of f i s s i o n s  and 

t h e r e f o r e  t o  power, i s o t o p i c  p r o f i l e s  determined from gamma scanning  can  

be used t o  e s t a b l i s h  a x i a l  power p r o f i l e s  f o r  t h e  f u e l  e lements .  Speci-  

f i c a l l y ,  sho r t -  and long-l ived i s o t o p e s  can  be used t o  e s t a b l i s h  end-of- 

l i f e  (EOL) and time-averaged a x i a l  power p r o f i l e s ,  r e s p e c t i v e l y .  Three 

i s o t o p e s ,  Cs-137, Zr-95, and La-140, are of i n t e r e s t  i n  t h i s  respect. 

S ince  Cs-137 has  a ha l f  l i f e  of 30.1 y e a r s ,  t h e  Cs-137 d i s t r i b u t i o n  i s  

r e p r e s e n t a t i v e  of t h e  time-averaged axial  power p r o f i l e  i n  e lements  i n  

which t h e r e  was no cesium r e d i s t r i b u t i o n .  The d i s t r i b u t i o n s  of Zr-95 

( h a l f  l i f e  of 65.5 days)  and La-140 ( h a l f  l i f e  of 12.8 days)  are 

r e p r e s e n t a t i v e  of t h e  EOL a x i a l  power p r o f i l e  i n  e lements  whose a x i a l  

power d i s t r i b u t i o n s  were unper turbed  by c o n t r o l  rod  i n s e r t i o n  over  t h e  
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l a s t  150 days of i r r a d i a t i o n . *  The s i m i l a r i t y  i n  t h e  d i s t r i b u t i o n s  of 

t h e s e  two i s o t o p e s  i n  such an  element (E14-01) i s  shown i n  Fig. 2-5. The 

d i s s i m i l a r i t y  of t h e s e  two d i s t r i b u t i o n s  i n  an  element (F03-01) a d j a c e n t  

t o  a p a r t i a l l y  i n s e r t e d  c o n t r o l  rod dur ing  t h e  las t  150 days of 

i r r a d i a t i o n  i s  shown i n  Fig.  2-6. I n  such cases, only t h e  La-140 p r o f i l e  

i s  r e p r e s e n t a t i v e  of t h e  EOL a x i a l  power d i s t r i b u t i o n .  

The Cs-137, Zr-95, and La-140 c o n c e n t r a t i o n s  can be used t o  measure 

r a d i a l  as w e l l  as a x i a l  power d i s t r i b u t i o n s .  Using t h e  mean a c t i v i t i e s  of 

t h e s e  i s o t o p e s ,  time-averaged and EOL r a d i a l  power p r o f i l e s  can be 

determined f o r  Peach Bottom Core 2. In  a d d i t i o n ,  i n  cases where t h e r e  w a s  

no d i s c e r n i b l e  Cs-137 l o s s  from a n  element ,  t h e  t o t a l  Cs-137 inven to ry  can 

be used t o  c a l c u l a t e  a n  element average  f u e l  burnup us ing  t h e  method 

desc r ibed  i n  Sec t ion  3.3 of Ref. 3. This  burnup i s  d i r e c t l y  p r o p o r t i o n a l  

t o  t h e  element average power. 

2.3. COMPARISON OF MEASURED AND PREDICTED POWER 

2.3.1. Axia l  Power P r o f i l e s  

Time-averaged and EOL a x i a l  power d i s t r i b u t i o n s  f o r  i n d i v i d u a l  f u e l  

e lements  were e s t a b l i s h e d  from Cs-137, Zr-95, and La-140 d i s t r i b u t i o n s  and 

used t o  de te rmine  c o r e  average  time-averaged and EOL unrodded ax ia l  power 

d i s t r i b u t i o n s  f o r  comparison wi th  des ign  code p r e d i c t i o n s .  The 

time-averaged p r o f i l e  was obta ined  by averaging  t h e  normalized Cs-137 

d i s t r i b u t i o n s  f o r  A14-14, E13-01, E13-02, E14-01, E14-02, and F15-14, a l l  

of which had l i t t l e  o r  no cesium r e d i s t r i b u t i o n .  The average EOL p r o f i l e  

was obta ined  from t h e  EOL p r o f i l e s  f o r  23 e lements ,  a l l  of which were 

t h r e e  o r  more co re  l o c a t i o n s  away from a p a r t i a l l y  i n s e r t e d  c o n t r o l  rod 

dur ing  t h e  las t  150 days of i r r a d i a t i o n .  The comparison between t h e  

measured and p r e d i c t e d  time-averaged unrodded axial  power p r o f i l e  is  shown 

*An element i s  assumed t o  have had an unperturbed axial  power 
d i s t r i b u t i o n  i f  i t  w a s  t h r e e  o r  more co re  l o c a t i o n s  away from a p a r t i a l l y  
i n s e r t e d  c o n t r a 1  rod. 
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W 
i n  Fig.  2-7 and Table  2-3. 

p r e d i c t e d  EOL unrodded power p r o f i l e s  i s  shown i n  Fig.  2-8 and Table  2-4. 

The comparison between t h e  measured and 

The EOL Zr-95 d i s t r i b u t i o n s  f o r  E06-01 and Ell-07, which were removed 

from t h e  c o r e  a t  385 and 701 EFPD, r e s p e c t i v e l y ,  are a v a i l a b l e  from gamma 

s c a n s  performed a t  ORNL. S ince  t h e  a x i a l  power d i s t r i b u t i o n s  i n  bo th  of 

t h e s e  elements  were e i t h e r  unperturbed o r  on ly  s l i g h t l y  per turbed  by 

c o n t r o l  rods  dur ing  t h e  l a s t  150 days of i r r a d i a t i o n ,  t h e s e  Zr-95 d i s t r i -  

bu t ions  are r e p r e s e n t a t i v e  of unrodded a x i a l  power p r o f i l e s  a t  385 and 701 

EFPD and can  be used along wi th  t h e  average  EOL unrodded power p r o f i l e  

determined from t h e  Phase I and Phase I1 gamma scans  t o  v e r i f y  t h e  

p r e d i c t e d  change i n  t h e  unrodded a x i a l  power p r o f i l e  w i t h  f u e l  d e p l e t i o n .  

The E06-01 Zr-95 d i s t r i b u t i o n  i s  compared wi th  t h e  300 and 600 EFPD power 

p r o f i l e  p r e d i c t i o n s  i n  Fig.  2-9, t h e  Ell-07 Zr-95 d i s t r i b u t i o n  i s  compared 

wi th  t h e  600 and 900 EFPD power p r o f i l e  p r e d i c t i o n s  i n  Fig. 2-10, and 

t h e s e  two p r o f i l e s  a long wi th  t h e  measured 897 EFPD (EOL) p r o f i l e  are  

shown i n  Fig.  2-11. THe fo l lowing  conc lus ions  concerning a x i a l  power 

p r e d i c t i o n s  can be drawn from t h e  above comparisons. 

1 .  The compact-to-compact agreement between t h e  measured and 

p r e d i c t e d  time-averaged unrodded a x i a l  power d i s t r i b u t i o n s  i s  

w i t h i n  f7.4% ( l o ) ,  which i s  w e l l  w i t h i n  t h e  f8% t o  13% quoted 

f o r  o t h e r  n u c l e a r  r e a c t o r s  (Ref. 14).  The u n c e r t a i n t y  i n  t h e  

p r e d i c t i v e  accuracy  r e s u l t i n g  from measurement u n c e r t a i n t i e s  i s  
+3.5% ( l o ) .  For a l l  compacts,  t h e  c a l c u l a t e d  and measured 

a x i a l  power f a c t o r s  are w i t h i n  f25% of each o t h e r .  (If compact 

1 i s  exc luded ,  t h e  agreement is  *15% o r  b e t t e r  f o r  a l l  

compacts.) The r e l a t i o n  between t h e  two p r o f i l e s  s u g g e s t s  t h e r e  

may have been some cesium r e d i s t r i b u t i o n  from t h e  ho t  compacts 

i n  t h e  middle  and upper  middle  p o r t i o n s  of t h e  element  t o  t h e  

c o o l e r  e lements  n e a r  t h e  bottom of t h e  element.  Without t h i s  

r e d i s t r i b u t i o n ,  t h e  agreement between t h e  measured and p r e d i c t e d  

p r o f i l e s  would be b e t t e r .  
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2. The compact-to-compact agreement between t h e  measured and 

p red ic t ed  EOL unrodded a x i a l  power d i s t r i b u t i o n s  i s  w i t h i n  f7.2% 

(lo), which i s  a g a i n  w e l l  w i t h i n  t h e  *8% t o  13% quoted as t h e  

p r e d i c t i v e  accuracy i n  axial  power ( p e l l e t  t o  average)  ca lcu-  

l a t i o n s  f o r  o t h e r  n u c l e a r  r e a c t o r s .  The u n c e r t a i n t y  i n  t h e  

p r e d i c t i v e  accuracy r e s u l t i n g  from measurement u n c e r t a i n t i e s  i s  

-f1.6% (lo). I n  a l l  compacts, t h e  c a l c u l a t e d  and measured axial  

power f a c t o r s  are w i t h i n  f15% of each o the r .  

between t h e  two p r o f i l e s  i n d i c a t e s  t h a t  t h e  s h i f t  of power t o  

t h e  top  of t h e  co re  wi th  f u e l  d e p l e t i o n  has been somewhat 

ove rp red ic t ed  by t h e  phys ics  c a l c u l a t i o n s .  

The r e l a t i o n  

3. The power i n  e lements  whose axial  power shapes are no t  pe r tu rbed  

by c o n t r o l  rods s h i f t s  from the bottom p a r t  of t h e  element and 

smooths ou t  w i th  f u e l  d e p l e t i o n  as predic ted .  The ra te  of 

change i n  t h e  unrodded axial  power d i s t r i b u t i o n  i s  w e l l  pre- 

d i c t e d  s i n c e  t h e  measured 385 EFPD p r o f i l e  is  bracke ted  by t h e  

p r e d i c t e d  300 and 600 EFPD p r o f i l e s  and t h e  measured 701 EFPD 

p r o f i l e  i s  bracke ted  by t h e  p r e d i c t e d  600 and 900 EFPD p r o f i l e s .  

4 .  The p r e d i c t e d  r e f l e c t o r  e f f e c t  i n  t h e  unrodded axial  power 

p r o f i l e s  nea r  t h e  t o p  r e f l e c t o r  i n t e r f a c e  is  confirmed by t h e  

E06-01 and Ell-07 Zr-95 d i s t r i b u t i o n s .  The r e f l e c t o r  e f f e c t  i s  

ev iden t  i n  E06-01 ( i n  t h e  data p o i n t s  bu t  n o t  t h e  smooth curve  

s i n c e  only  a four th-order  f i t  w a s  used)  but  h a s  d isappeared  i n  

Ell-07. This  is c o n s i s t e n t  wi th  t h e  p r e d i c t e d  p r o f i l e s  which 

show t h e  r e f l e c t o r  e f f e c t  i n  t h e  0, 300, and 600 EFPD curves  but  

no t  t h e  900 EFPD curve.  A similar r e f l e c t o r  i n t e r f a c e  is 

sugges ted  by t h e  E06-01 Zr-95 d i s t r i b u t i o n  but  was n o t  p r e d i c t e d  

by t h e  phys ics  c a l c u l a t i o n s .  
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2.3.2. Rad ia l  Power P r o f i l e s  

Normalized time-averaged and EOL r a d i a l  power p r o f i l e s  determined 

from element average Cs-137, La-140, and Zr-95 a c t i v i t i e s  are compared 

w i t h  GAUGE-predicted beginning-of - l i fe  (BOL) time-averaged and EOL r a d i a l  

power p r o f i l e s  i n  Fig. 2-12. As can be seen ,  t h e  normalized Zr-95 and 

La-140 p r o f i l e s  a r e  somewhat f l a t t e r  t han  t h e  p r e d i c t e d  EOL p r o f i l e ,  w i t h  

t h e  Zr-95 p r o f i l e  being,  as expec ted ,  t h e  f a r t h e r  away. The Cs-137 

p r o f i l e  confirms t h e  f l a t n e s s  of t h e  time-averaged p r o f i l e .  The BOL 

r e l a t i v e  power d i s t r i b u t i o n  i s  a m i r r o r  image of t h e  EOL d i s t r i b u t i o n .  A 

p i v o t  po in t  can be recognized approximate ly  a t  c o r e  l o c a t i o n  10. 

2.3.3. Fue l  Burnup 

An element-by-element comparison of measured and p red ic t ed  burnup of 

a l l  gamma-scanned f u e l  e lements  i s  presented  i n  Ref. 3 and is t h e r e f o r e  

n o t  o f f e r e d  here .  However, t h e  fo l lowing  conc lus ions  from Ref. 3 compar- 

i s o n s  are r e s t a t e d  below. 

1. 

2. 

3. 

4. 

There w a s  no s i g n i f i c a n t  d i f f e r e n c e  between t h e  c a l c u l a t e d  and 

measured burnup on a c o r e  average  b a s i s  s i n c e  t h e  e s t a b l i s h e d  

b i a s  of -0.4% i s  w e l l  w i t h i n  t h e  measurement u n c e r t a i n t y  of 

f0.7% and can t h e r e f o r e  be ignored.  

I n  a l l  cases, t h e  c a l c u l a t e d  and measured burnups w e r e  w i t h i n  

f15% of each o the r .  

The c o r e  average  power w a s  p r e d i c t e d  w i t h i n  &0.7% (1 (T ). 

The element-to-element agreement between p r e d i c t e d  and measured 

element  average  ( r a d i a l )  power w a s  *6.8% ( l o ) ,  which i s  w i t h i n  

t h e  3% t o  8% quoted f o r  o t h e r  n u c l e a r  r e a c t o r s  (Ref. 14). The 
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u n c e r t a i n t y  i n  t h e  p r e d i c t i v e  accuracy  r e s u l t i n g  from measure- 

ment u n c e r t a i n t i e s  is  4.7% ( l o ) .  The p r e d i c t i v e  accuracy f o r  

t h e  element  average  power i s  similar t o  t h e  accuracy determined 

f o r  t h e  axial  power p r e d i c t i o n s .  

a 

5. For 34 of t h e  48 d r i v e r  e lements  f o r  which measured burnup w a s  

determined,  t h e  d i f f e r e n c e  between c a l c u l a t e d  and measured 

burnup w a s  less than  t h e  l o  e r r o r  on t h e  measurements and 

t h e r e f o r e  i n s i g n i f i c a n t .  

2- 8 



'" I 
15 

14 

- 

- 

- 

0 OEFPD 
0 300EFPD 
A 600EFPD 
0 900EFPD 

4 I I I I I I I I I I I I 
6 8 10 12 14 16 18 20 22 24 26 28 30 32 

AXIAL POSITION ( lo2  MM) 
BOTTOM TOP 

Fig.  2-1. Unrodded a x i a l  power p r o f i l e  p r e d i c t i o n s  f o r  Peach Bottom Core 2 

2- 9 



16 

15 

14 

0 OEFPD 
0 300EFPD 
0 600EFPD 

- 
- 

12 

l3 t 
11 

L 
a 

10 a 
E 
Y a 
Lu 9 -  n 

1 
x 8 -  a 
n 

a 

-I 

w 
N- -I 7 -  
a 

z 6 -  

5 -  

- 
- 

2 1  I I 1 I 1 I I I I I I I 
6 8 10 12 14 16 18 20 22 24 26 28 30 32 

TOP BOTTOM AXIAL POSITION (lo2 MM) 

A 

. 

F i g ,  2-2 .  Unrodded axial fast flux profile predictions for Peach Bottom 
Core 2 

2-10 



- - 
I 

a 

0 
c 
1 

0 
G a 

E 
a 

e 
a 

N 
a 

U 

a 

Y 

w n 
-1 

X 

0 
w 

E 
0 z 

20 

18 

16 

14 

12 

10 

8 

6 

4 

2 

0 

0 0.2 INSERTED 
0 0.4 INSERTED 
'7 0.6 INSERTED 

I I I I I I I 1 I I I I 
6 8 10 12 14 16 18 20 22 24 26 28 30 32 

BOTTOM AXIAL POSITION (lo2 MM) TOP 

Fig. 2-3. P a r t i a l l y  rodded ax ia l  power p r o f i l e  p r e d i c t i o n s  f o r  Peach Bottom 
Core 2 

2-1 1 



21 

20 

19 

18 

17 

- 16 
c 
I e 15 
a 
6 14 
0 

2 
a 13 

5 12 

:: 10 

z 
w n 
J 1 1  
4 

0 
w 

J 
N 9  
a 
a 8  

7 

6 

5 

4 

3 

2 

H 
0 z 

0 0.2 INSERTED 
0 0.4 INSERTED 
0 0.6 INSERTED 
A 0.8 INSERTED 

6 8 10 12 14 16 18 20 22 24 26 28 30 32 
BOTTOM TOP 

AXIAL POSITION ( lo2  MM) 

Fig. 2-4. Part ia l ly  rodded ax ia l  f a s t  f lux  prof i l e  predictions for Peach 
Bottom Core 2 

. 

2-12 



. 14 

13 

..- 12 
I 

a 

0 - - 
O 11 L 
5 
5 10 
a 

9 9 -  
a 

a 
Y 

W a 
-J 

X 

0 
W 

-1 2 8 -  
a r 
a 
0 

7 -  

6 -  

5 -  

15 

- 

- 

- 

- 

- 

4 1  I I I I I 1 I I I I I I 
6 8 10 12 14 16 18 20 22 24 26 28 30 32 

BOTTOM TOP 

AXIAL POSITION (lo2 MM) 

F i g .  2-5. Normalized Zr-95 and La-140 d i s t r i b u t i o n s  f o r  E14-01 

2-13 



a 
0 

0 zr-95+ i 0 E R R O R  
1 

__ SMOOTH FIT OF - MEASURED Zr-95 DATA 

I$ La-140 5 1 u ERROR 

- - SMOOTH FIT OF 

L 

MEASURED La-140 DATA 

% 

- 

- 

- 

I 1 I I I I 1 I I I I I - 
6 8 10 12 14 16 18 20 22 24 26 28 30 32 

z 
Y a 
LLi 
n 

a z 
0 z 

15 

14 

13 

12 

1 1  

10 

9 

8 

7 

6 

5 

4 

BOTTOM AXIAL POSITION (10’ MM) TOP 

Fig. 2-6. Normalized Zr-95 and La-140 d i s t r i b u t i o n s  f o r  F03-01 

2-14 c 



n 

r 

. 

15 

14 

13 

c 12 
I - 
ee 
O 1 1  k a 

z 10 
a 

5 9  
a 

5 8  -I 

a 

2 7  

U 

a 

Y 

W n 
-I 

X 

0 
w 

s 
0 

6 

5 

4 

MEASUREMENT 
? 1 u ERROR 

POLYNOMIAL FIT 
OF MEASURE0 DATA 

- 

6 8 10 12 14 16 18 20 22 24 26 28 30 32 

BOTTOM AXIAL POSITION (lo2 MM) TOP 

.. 

Fig. 2-7. Comparison of measured and predicted time-averaged unrodded axial 
power p r o f i l e s  for Peach Bottom Core 2 

2-15 



15 

14 

13 

12 

1 1  

10 

9 

8 

7 

6 

5 

4 

f 1 (I ERROR - POLYNOMIAL FIT 
1 MEASUREMENT 

OFMEASUREDDATA 

--- PR E D I CTI 0 N 

6 8 10 12 14 16 18 20 22 24 26 28 30 32 

BOTTOM 
AXIAL POSITION (lo2 MM) 

2-8. Comparison of measured and p r e d i c t e d  EOL unrodded a x i a l  power 
p r o f i l e s  for  Peach Bottom Core 2 

TOP 

2-16 



15 

14 

13 

- 
c 

I 12 z 
I 

CT 
0 

11 a 

z 
Y 

a 

10 5 n 

e 
x 9  a 

N 
0 
w 

0 Zr-95 MEASUREMENT 

- CURVE FITTHROUGH Zr-95 DATA 

0 300 EFPO UNRODDED 

0 n 0 600 EFPD UNRODDED 

AXIAL POWER PROFILE 0 

AXIAL POWER PROFILE 
U 

- 

0 

0 

6 8 10 12 14 16 18 20 22 24 26 28 30 32 

BOTTOM AXIAL POSITION (lo2 MM) TOP 

Fig .  2-9. Comparison of E06-01 normalized Zr-95 dis tr ibut ion  with predicted 
300 and 600 EFPD unrodded a x i a l  power p r o f i l e s  

2-17 



l 5  I 
14 - 

* 600 EFPD UNRODDED 
AXIAL POWER PROFILE 

+ 900 EFPD UNROODEO 
AXIAL POWER PROFILE 

I I 1 1 I 

Fig.  2-10. Comparison of E11-07 normalized Zr-95 distribution with predicted 
600 and 900 EFPD unrodded axia l  power prof i les ;  E11-07 was re- 
moved for postirradiation examination a f ter  701 EFPD 

2-18 



c 
I 

a 

0 .- - 
0 

I5 a 

z 
a 

a 
a 

N 
a 

U 

a 

Y 

w 

J 
n 

- 
X 

O 
W 

-1 

I 
a 
0 z 

16 

15 

14 

13 

12 

1 1  

10 

9 

8 

7 

6 

5 

4 

0 385 EFPD 
0 701 EFPD 
A 897 EFPD 

I I I I I I I I I I I I 
6 8 10 12 14 16 18 20 22 24 26 28 30 32 

BOTTOM AXIAL POSITION (lo2 MM) TOP 

Fig.  2-11. Measured unrodded axia l  power p r o f i l e s  at 385,  701, and 897 EFPD 

2-19 



0 
\ 

15 

14 

' 13 L a 
w 12 

I- 11 
E 
0 10 
k! A 9  a 
" 8  

7 

6 

0 - 
- 

0 
0 

0 

w 

5 
0 z 

c 
I = 
X 

16 

0 CALCULATED BEGINNING OF 
LIFE (BOL) POWER 

0 CALCULATED END OF LIFE 
(EOL) POWER 

A CALCULATED TIME 
AVERAGED (AOL) POWER 

A La-140 f lc(T1/? = 12.8d) - 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

CENTER RADIAL CORE POSITION BOUNDARY 

Fig.  2-12. Comparison of measured and p r e d i c t e d  r a d i a l  power d i s t r i b u t i o n s  
f o r  Peach Bottom Core 2 

2-20 



N 
I 
N 
-. 

TABLE 2-1 
PEACH BOTTOM CORE 2 GAUGE3 DEPLETION 

GAUGE3 TREVER Power Time Step Rod Banks Bank Fractional 
Time Point Time Point [MW(t)] (days) EFPD Full In No. Insert ion 

1 1 107.63 28.84 -- 2, 3, 4 1 0.333 
2 2 107.63 38.17 26.99 2, 3 4 0.844 
3 3 89.91 7.50 62.71 2 ,  3, 4 1 0.256 
4 4 108.92 140.94 68.57 2, 3 4 0.722 
5 5 96.52 60.00 202.06 2, 3 4 0.722 
6 6 -- 252.41 2, 3 4 0.722 -- 

Shutdown and Change Selected Elements 

7 7 92.95 56.40 252.41 2, 3, 4 1 0.356 
8 8 92.95 55.62 298.00 2, 3 4 0.833 

10-6 22.00 342.95 2, 3 4 0.833 9 
10 9 104.00 46.98 342.95 1, 4 3 0.667 
11 10 10-6 162.0 385.44 1, 4 3 0.667 

-- 

Shutdown and Change Selected Elements 

12 11 90.00 145.87 385.44 1, 4 3 0.722 
13 -- 10-6 46.00 499.59 1, 4 3 0.722 
14 12 92.00 80.59 499.59 2, 3 4 0.333 
15 13 103.00 51.56 564.07 2 3 0.778 
16 -- 10-6 20.00 610.25 2 3 0.778 
17 14 106.00 98.73 610.25 1 4 0.333 
18 15 10-6 114.00 701.23 1 4 0.333 

19 
20 
21 
22 
23 
24 
25 
26 
27 

16 
17 
18 

19 
20 
21 
22 
23 

Shutdown and Change Selected Elements 

106.00 
92.00 
92.00 

65.47 
91.50 
77.52 
68.81 
68.81 

10-6 

50.74 
50.00 
37.50 
38.00 
30.00 
29.00 
47.00 
12.00 
----- 

701.23 1 
748.00 -- 
788.00 -- 
818.00 -- 
818.00 -- 
838.08 -- 
858.15 -- 
889.83 -- 
897.01 -- 

4 0.311 
1 0.778 
1 0.556 
1 0.556 
1 0.794 
1 0.319 
1 0.158 
- 0.0 
- 0.0 



n 

TABLE 2-2 
DRIVER ELEMENTS GAMMA-SCANNED BY GENERAL ATOMIC 

Phase I 1 Phase I1 

E01-01 E07-01 

B02-02 E09-01 

E02-02 E l l - 0 1  

A03-03 El l -02 

B03-01 Fl l -03  

B03-03 B 1 3 - 0 1  

F03-01 B14-02 

A05-05 E14-01 

B05-01 E15-01 

E05-01 E15-02 

F05-05 A17-08 

E06-02 A17-11  

~ 

F01-01 

B02-01 

F02-01 

E03-01 

E03-02 

F03-02 

A04-03 

A04-04 

E04-02 

F04-03 

B05-02 

E05-02 

F05-04 

E07-02 

F07-06 

E08-02 

E09-02 

FO9-08 

F10-02 

F10-09 

Bll-03 

E12-02 

F12-11 

EI3-01 

E13-02 

A14-14 

E14-02 

F14-13 

F15-14 

F16-15 
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Fuel 
Compact 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
1 2  
13  
1 4  
1 5  
1 6  
1 7  
18 
1 9  
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Average 
RMS 

TABLE 2-3 
COMPARISON OF MEASURED AND PREDICTED TIME-AVERAGED 

LJNRODDED AXIAL POWER PROFILES FOR PEACH BOTTOM CORE 2 

(a) Predicted APFp 

0.510 
0.594 
0.737 
0.857 
0 .941  
1 .012  
1 .072  
1.118 
1 .152  
1 .182  
1 .202  
1 , 2 1 2  
1 .222  
1.224 
1 .222  
1 .216  
1 .202  
1 .187  
1 .167  
1 .143  
1 .110  
1 .074  
1 .028  
0.979 
0.923 
0 . 8 6 0  
0 .791  
0.716 
0.645 
0.664 

1.000 

(b)  Measured 

0.678 
0.695 
0.759 
0.856 
0.937 
1 .051  
1.107 
1 ,128  
1 .163  
1 . 2 1 1  
1 .246  
1 .226  
1 .230  
1 .196  
1 . 2 0 1  
1 . 1 4 2  
1 .137 
1 * 099 
1.039 
1.032 
1.087 
0 .971  
0.970 
1 .009  
0.974 
0 . 8 8 3  
0.846 
0.776 
0.694 
0.652 

1 . 0 0 0  

Error (1 0 )  

20 ,061  
20.033 
20.023 
20.  031 
20.035 
20.040 
20.033 
20.032 
20.025 
20. 036 
20. 031 
20.030 
20. 030 
20.029 
20.029 
20.028 
20.  046 
20,033 
20.028 
50.039 
20.030 
20.033 
20 * 022 
20.043 
?O .029 
2 0 . 0 2 5  
20. 028 
20 .033 
20.023 
20.035 

20.033 

Relative Difference ( X )  

I. = APF /APFM - 1 P 

-24.8 
-14 .5  

-2.9 
0 .1  
0.4 

-3.7 
-3.2 
-0.9 
-0.9 
-2.4 
-3.5 
-1.1 
-0.6 

2 .3  
1 . 7  
6 .5  
5 .7  
8 . 0  

1 2 . 3  
10 .8  

2 . 3  
10 .6  

6 . 0  
-3.0 
-5.2 
-2 .6  
-6 .5  
-7.7 
-7 .1  

1 .8  

-0.7 
27.4 

Error ( 1  0 )  

26.7 
24 .1  
22.9 
23.6 
23.8 
23.7 
22.9 
22.8 
22 .1  
22.9 
22.4 
22.4 
22.4 
22.5 
22.5 
22.6 
24 .3  
23.2 
23.0 
24.2 

23.8 
22.4 
24 .1  
t 2 . 8  
2 2 . 8  
23.1 
23.9 
23.1 
25.5 

22.8 

23.5 

(a)APF = axial peaking factor. 

(b)As determined from the Cs-137 distributions in six driver fuel elements. 
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n 

Fuel 
Compact 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
1 2  
13 
14 
15 
16 
1 7  
18 
19 
20 
21  
22 
23 
24 
25 
26 
27 
28 
29 
30 

Average 
RMS 

TABLE 2-4 
COMPARISON OF MEASURED AND PREDICTED EOL UNRODDED 

AXIAL POWER PROFILES FOR PFACH BOTTOM CORE 2 

Predicted APFP (a) 

0.505 
0.620 
0.740 
0.825 
0.885 
0.930 
0.970 
1.000 
1.020 
1.050 
1.065 
1.080 
1.095 
1.110 
1.125 
1.135 
1.150 
1.162 
1.175 
1.180 
1.180 
1.170 
1.155 
1.130 
1.100 
1.055 
0.980 
0.900 
0.830 
0.790 

1.000 

(b) Measured 

APFM (2) 

0.593 
0.699 
0.783 
0.897 
0.950 
0.992 
1.024 
1.057 
1.077 
1.094 
1.099 
1 .107 
1.119 
1.144 
1.166 
1.149 
1.141 
1.164 
1.157 
1.130 
1.138 
1.096 
1.080 
1.028 
0.978 
0.944 
0.884 
0.875 
0.760 
0.728 

1.000 

Error (1 0 )  

t o .  018 
TO. 010 
20. 012 
20.011 
t o .  013 
20.017 
20.015 
20.018 
20.017 
20.016 
20,016 
20.018 
20,016 
to .  012 
20.014 
2 0 .  014 
20.017 
20.017 
20.016 
20. 020 
20. 016 
20.013 
20.016 
20.014 
20.014 
20. 012 
20.013 
20.015 
20. 010 
20.019 

20. 015 

Relative Difference (%) 

Z = APF /APFM - : P 

-14.8 
-11.3 

-5.5 
-8.0 
-6.8 
-6.2 
-5.3 
-5.4 
-5.3 
-4.0 
-3.1 
- 2 . 4  
-2 .2  
-3.0 
-3.5 
-1.2 

0.8 
-0.2 

1.6 
4.4 
3.7 
6.7 
6.9 
9.9 

12.5 
11.8 
10.9 

9.1 
9.2 
8.5 

+0.3 
27.2 

Error (1 a) 

22.6 
k1.3 
21.4 
21.1 
21.3 
21.6 
21.4 
21.6 
21.5 
21.4 
21.4 
k1.6 
21.4 
21.0 
21.2 
21.2 
21.5 
21.5 
21.4 
21.8 
21.5 
21.3 
21.6 
21.5 
21.6 
21.4 
21.6 
22.0 
21.4 
22.8 

21.6 

(a)APF = axial peaking factor. 

(b)As determined from the measured EOL power profiles for 23 driver fuel elements. 
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3. SLEEVE-FUEL COMPACT GAP 

3.1. CORRELATION FOK FUEL COMPACT RADIAL STRAIN 

To a c c u r a t e l y  c a l c u l a t e  tempera tures  i n  Peach Bottom f u e l  compacts, 

i t  i s  mandatory t h a t  t he  s l eeve - fue l  compact gap be reasonably w e l l  

modeled. This  gap i s  a f u n c t i o n  of t h e  thermal  and i r r ad ia t ion - induced  

r a d i a l  s t r a i n  i n  t h e  s l e e v e  and f u e l  compact and t h e  p r e i r r a d i a t i o n  gap. 

S ince  t h e  i r r ad ia t ion - induced  s t r a i n  i n  t h e  f u e l  compact is  t h e  most 

important  of t h e s e  f a c t o r s ,  i t  should be poss ib l e  t o  model t h e  s l eeve - fue l  

compact gap reasonably  w e l l  i f  a good r a d i a l  s t r a i n  c o r r e l a t i o n  i s  

a v a i l a b l e .  The c o r r e l a t i o n  g iven  below was developed us ing  t h e  Peach 

Bottom f u e l  compact metrology d a t a  f o r  E01-01 (Ref. 8 ) ,  Ell-07 (Ref. ( 9 ) ,  

F03-01 (Ref. l o ) ,  E14-01 (Ref.. l l ) ,  and Cll-07 (Ref. 15): 

A D / D  = (C1 + C2T + C3T2 + C4T3) $ 

where $ = f a s t  neut ron  f l u e n c e  (x n/m2), 

T = t empera ture  i n  OF, 

and t h e  v a l u e s  f o r  c o n s t a n t s  C 1  through C 1 o  are as g iven  below: 

C 1  = -0.9645824 

C 2  = 0.9655615 x 10-3 

C3 = -0.5934919 x 
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C4 = 0.7010922 x 

Cg = -0.2930805 

c6  = 0.1048583 x 

C-/ = -0.6630441 x 
c8 = 0.1251074 x 10’’ 

Cg = -0.4022474 x 10” 

Figure 3-1 shows the fuel compact irradiation strain as a function of fast 

neutron fluence and temperature. 

The PIE data used to develop the above correlation are given in Table 

3-1. Unfortunately, it was found that these data by themselves were not 

sufficient to give a good correlation. The absence of strain data for 
temperatures between 650” and 800°C, for temperatures above 12OO0C, and at 
low temperature and high fluence allowed the data fitting code to provide 

a correlation which gave obviously erroneous strains in these areas. 

However, it was observed that the slope of the family of 
strain-versus-fluence curves for the Peach Bottom fuel compacts resembled 

the irradiation-induced strain parallel to the axis of extrusion in H-327 

graphite. This was found to be reasonable since (1) the compacts con- 

sisted primarily of a needle coke graphite filler, and ( 2 )  the compacts 

were press-molded, which aligned the graphite particles preferentially in 

the radial direction (in H-327 graphite, particles are aligned prefer- 

entially along the axis of extrusion). Therefore, it is not unreasonable 

that the radial compact strain resembles the axial strain in H-327 graph- 

ite. Since no PIE data for temperatures above 1200°C are available, 
additional strain information was obtained by observing the relationship 

between the 1200°C curve and higher temperature curves for H-327 graphite 

and using these relations to extrapolate the Peach Bottom fuel compact 

1200°C curve. 

also obtained by extrapolating the Peach Bottom strain curves based on the 

shape of the H-327 graphite axial strain curves. 

Strain information at low temperature and high fluence was 
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3.2. COMPARISON OF PREDICTED AND MEASLXED SLEEVE-FUEL COMPACT 
RADIAL GAPS 

A comparison of p r e d i c t e d  and measured s l e e v e - f u e l  compact gaps i s  

p resen ted  i n  Table 3-2. The p r e d i c t e d  gaps inc luded  i n  t h i s  t a b l e  were 

c a l c u l a t e d  a t  room temperature  t o  e l i m i n a t e  t h e  e f f e c t  of thermal  s t r a i n  

t o  a l l o w  d i r e c t  comparison with measured gaps. The agreement between 

measured and p r e d i c t e d  gaps f o r  Ell-07, E01-01, E14-01, F03-01, and Cll-07 

is w i t h i n  f0.06 mm ( l o )  w i th  no appa ren t  b i a s .  This confirms t h e  hypo- 

t h e s i s  t h a t  t h e  s l e e v e - f u e l  compact gaps could be w e l l  modeled i f  a cor- 

r e l a t i o n  d e f i n i n g  f u e l  compact i r r a d i a t i o n - i n d u c e d  r a d i a l  s t r a i n  could be 

developed. Absence of a b i a s  i n  t h e  p r e d i c t e d  gaps i n d i c a t e s  t h a t  a good 

f i t  of t h e  d a t a  has been obtained.  In  F05-05, t h e  c a l c u l a t e d  gaps are 

unde rp red ic t ed  by -0.13 mm ( 5  m i l s )  f 0.04 mm (1.4 m i l s )  ( l o ) .  

Comparison of t h e  measured and c a l c u l a t e d  gaps i n  t h i s  element i s  of 

i n t e r e s t  s i n c e  i t s  f u e l  compact s t r a i n  d a t a  were n o t  a v a i l a b l e  a t  t h e  t i m e  

t h e  s t r a i n  c o r r e l a t i o n  was developed and are t h e r e f o r e  not  i nc luded  i n  t h e  

d a t a  base  f o r  t h e  c o r r e l a t i o n .  The -0.13-mm (5-mil) u n d e r p r e d i c t i o n  of 

t h e  gap i n  F05-05 corresponds t o  an  u n d e r p r e d i c t i o n  of approx ima te ly  - 1 8 O C  

i n  t h e  ave rage  time-averaged peak f u e l  t empera tu re  f o r  t h e  f i v e  compacts 

cons ide red .  It can t h e r e f o r e  be concluded t h a t  t h e  gap i s  r easonab ly  w e l l  

modeled i n  F05-05 i n  s p i t e  of t h e  ave rage  -0.13-mm ( 5 - m i l )  b i a s .  
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TABLE 3-1 
DATA BASE FOR FUEL COMPACT IRRADIATION-INDUCED 

RADIAL STRAIN CORRELATION 

1 
9 
18 
24 

Strain 

-0.296 
-1.335 
-2.114 
-1.486 

E14-01 

Ell-07 
30 -0.458 
2 -0.151 
5 
9 
24 
27 
30 
5 
9 
12 
15 
21 
24 
27 

Cll-07 

-0.969 
-1.686 
-1.977 
-1.860 
-0.798 
-0.306 
-0.791 
-0.615 
-0.848 
-0.947 
-0.589 
-0.468 

E01-01 1 I -0,518 
9 -3.034 

-3.621 I :: I -2.467 

F03-01 
30 -1.183 
1 -0.440 

-2.320 
-3 e 213 
-2.505 

30 -0.921 

+o. 122 

(a) 
% 

953 

20.052 
20.163 
20.130 
20. 241 
20.043 
20.122 
20.065 
20.063 
20.067 
20.188 

20. 079 

582 
974 
1129 
1069 
976 
660 
879 
1069 
1137 
1065 

568 

20.063 I 1016 
20.022 I 870 
20.052 
20.073 
20.131 
20.206 
t o .  102 
20.070 
20.045 
20. 082 
20.281 
20. 217 
20. 107 

1043 
1108 
1143 
1134 
1092 
1035 
1013 
610 
1054 
1165 
1103 

20.157 
50.305 
20.279 
20.090 

939 
1103 
1084 
999 

(b 1 Fast Fluence 
(1025 n/m2) 

0.82 
2.95 
3.05 
2.52 

1.35 
2.37 
2.98 
2.70 
2.15 

1.01 

1.01 
0.93 
1.18 
1.24 
1.24 
1.06 
0.90 
0.70 
0.33 
1.07 
3.86 
3.99 
3.30 
1.32 
1.08 
3.60 
4.03 
3.53 
1.66 

(a)Temperatures were obtained from TREVER calculations. 
time-averaged temperatures. 

(b)Fluences were calculated using element average fluxes from GAUGE, 
and axial flux profiles were generated by FEVER. 

These are 
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TABLE 3-2 
COMPARISON OF MEASURED AND PREDICTED SLEEVE-FUEL 

COMPACT RADIAL GAP 

Sleeve-Fuel Compact Gap (mm) 
Measured I Predicted Fuel 

Element 
Bias 

Pred. - Meas. (mm) 

Ell-07 

E01-01 

E14-01 

0.36 
0.24 
1.00 
1.20 
0.79 

F03-01 

0.36 0.00 
0.23 -0.01 
0.87 -0.13 
1.18 -0.08 
0.80 0.01 

(211-07 

0.45 
0.28 

- z RMsz 

0.38 -0.07 
0.23 -0.05 

F05-05 (a: 

0.59 0.55 

0 . 5 6  0.58 
0.75 I 0.77 

Average 
RMS 

-0.04 
0.02 
0.02 

Fuel 
Compact 

0.24 I 0.34 

5 
9 
24 
27 
30 
1 
9 
18 
24 
30 
1 
9 
18 
24 
30 
1 
9 
18 
24 
30 
1 
5 
9 

12 
15 
21 
24 
27 
30 

0.10 

1 
9 
18 
24 
30 

0.18 1 0.23 0.05 

0.41 
0.61 
0.68 
0.67 

0.73 
1.00 
0.78 

0.36 
0.67 
0.69 
0.53 

0.64 -0.09 
1.02 0.02 
0.85 0.07 

-0.05 
0.06 
0.01 
-0.14 

0.35 
0.17 

0.46 
0.19 

0.19 
0.39 
0.38 
0.4U 
0.39 
0.33 
0.22 
0.17 

0.27 
0.36 
0.39 
0.41 
0.38 
0.34 
0.30 
0.24 

0.11 
0.02 
0.08 
-0.03 

0.01 
0.01 
-0.01 

0.01 
0.08 
0.07 
0.00 
20.06 

0.26 
0.71 
1.16 
0.90 
0.46 

0.21 
0.65 
0.92 
0.70 
0.34 

-0.05 
-0.06 
-0.24 
-0.20 
-0.12 
-0.13 
k0.08 

(a)F05-05 fuel compact strain data were not available at the time the 
strain correlation was developed and are therefore not included in the 
data base for the correlation. The data base is comprised of the strain 
data for the other five elements listed in this table. 
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4. THERMAL PERFORMANCE 

4.1. TEMPERATURE CALCULATIONS 

A modif ied v e r s i o n  of TREVER (Ref. 16 ) ,  a one-dimensional h e a t  t r ans -  

fer  code, i s  used t o  c a l c u l a t e  Peach Bottom f u e l  element tempera tures .  

The v e r s i o n  of TREVER employed i s  s e t  up t o  perform thermal  c a l c u l a t i o n s  

a t  30 a x i a l  nodes corresponding t o  t h e  c e n t e r  of each f u e l  compact i n  a 

Peach Bottom f u e l  element.  I n  t h e  TREVER a n a l y s i s ,  t h e  h i s t o r y  of Peach 

Bottom Core 2 i s  s imula ted  by 23 time p o i n t s  which d i v i d e  i t  i n t o  22 

i n t e r v a l s  of s t e a d y - s t a t e  ope ra t ion .  These t ime p o i n t s  a r e  l i s t e d  i n  

Table  4-1. Each co re  o p e r a t i n g  parameter  a s s igned  t o  a g iven  t i m e  po in t  i 

i s  t h e  average  va lue  of t h a t  parameter f o r  t h e  i n t e r v a l  from t i m e  p o i n t  i 

t o  time po in t  i+l. The co re  power, f low r a t e ,  and i n l e t  hel ium p r e s s u r e  

and tempera ture  f o r  each of t h e  TREVER t ime i n t e r v a l s  are shown i n  Figs .  

4-1 and 4-2. These d a t a  were ob ta ined  by averaging  t h e  hour-by-hour 

in fo rma t ion  recorded f o r  Core 2. It may be observed t h a t  some of t h e  c o r e  

powers shown i n  Fig. 4-1 are h ighe r  t han  t h e  cor responding  powers g iven  i n  

Tab le  2-1. T h i s  d i f f e r e n c e  occur s  because some of t h e  t i m e  i n t e r v a l s  

i n c l u d e  s h o r t  shutdowns o r  pe r iods  of very  low power genera t ion .  These 

p e r i o d s  were inc luded  when t h e  ave rage  powers were c a l c u l a t e d  f o r  t h e  t i m e  

i n t e r v a l s  of t h e  GAUGE d e p l e t i o n  s tudy  but  were omi t ted  f o r  t h e  TREVER 

a n a l y s i s  s i n c e  t h e i r  i n c l u s i o n  would have lowered t h e  average  power below 

normal o p e r a t i n g  power and r e s u l t e d  i n  u n r e a l i s t i c a l l y  low temperatures .  

The phys ics  d a t a  r e q u i r e d  as i n p u t  t o  t h e  thermal  a n a l y s i s  i n c l u d e  

element average power f a c t o r s  and f a s t  neu t ron  f l u e n c e  and a x i a l  power and 

f l u x  p r o f i l e s .  These d a t a  have a l r e a d y  been d i s c u s s e d ' i n  S e c t i o n  2.1. 

Other  d a t a  u t i l i z e d  by TREVER are summarized i n  Table  4-2. 
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Temperatures c a l c u l a t e d  by TREVER i n c l u d e  t h e  bu lk  coo lan t  temper- 

a t u r e  and t h e  maximum and minimum s l e e v e  and f u e l  compact tempera tures .  

The tempera ture  i n  t h e  s p i n e  i s  approximate ly  equa l  t o  t h e  peak f u e l  

compact temperature .  The l o c a t i o n s  a t  which tempera tures  are c a l c u l a t e d  

a r e  shown i n  Fig.  4-3. Temperature h i s t o r i e s  have been c a l c u l a t e d  f o r  

each ins t rumented  d r i v e r  element and f o r  each of t h e  elements  which 

underwent PIE. The tempera ture  h i s t o r i e s  f o r  t h e  l a t t e r  group (E01-01, 

F03-01, F05-05, E06-01, Cll-07, Ell-07, and E14-02 are provided i n  t h e  

Appendix. 

4.2. FEEDBACK OF POWER MEASUREMENTS I N T O  THERMAL, CALCULATIONS 

As dicussed  i n  Sec t ion  2.2, measured Cs-137, Zr-95, and La-140 

d i s t r i b u t i o n s  can  be used t o  e s t a b l i s h  time-averaged and EOL a x i a l  power 

p r o f i l e s  f o r  t h e  i n d i v i d u a l  f u e l  elements. Since t h e s e  p r o f i l e s  vary 

s i g n i f i c a n t l y  from element t o  e lement  and s i n c e  t h e  phys ics  c a l c u l a t i o n s  

do no t  e x a c t l y  p r e d i c t  a x i a l  power d i s t r i b u t i o n s ,  measured power p r o f i l e s  

should  be f ed  back i n t o  thermal  c a l c u l a t i o n s  t o  o b t a i n  more r e l i a b l e  

tempera tures .  T h e o r e t i c a l l y ,  t h e  thermal  c a l c u l a t i o n s  could be f u r t h e r  

improved by c o r r e c t i n g  element  average  power us ing  c o r r e c t i o n  f a c t o r s  

ob ta ined  through comparison of measured and p red ic t ed  burnup (Sec t ion  

2.3.3) .  

Although i t  was o r i g i n a l l y  planned t o  employ t h e s e  t echn iques  f o r  t h e  

thermal  a n a l y s i s  of Peach Bottom d r i v e r  e lements ,  i t  w a s  decided no t  t o  do 

s o  because of t h e  cesium r e d i s t r i b u t i o n  i n  n e a r l y  a l l  e lements  of t h e  c o r e  

and t h e  s t a t i s t i ca l  i n s i g n i f i c a n c e  of t h e  m a j o r i t y  of element average  

power c o r r e c t i o n  f a c t o r s .  These methods have been a p p l i e d  f o r  t h e  thermal  

a n a l y s e s  of f u e l  tes t  e lements  FTE-14 and FTE-15 (Ref. 2 4 )  where cesium 

r e d i s t r i b u t i o n  w a s  n o t  as widespread and t h e  use  of m a s s  spectroscopy 

pe rmi t t ed  a much more a c c u r a t e  de t e rmina t ion  of burnup. I n  FTE-14, f o r  

which a n  8% underp red ic t ion  i n  t h e  element  average  power was e s t a b l i s h e d  
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and c o r r e c t e d ,  t h e  agreement between t h e  p r e d i c t e d  and measured temper- 

a t u r e s  f o r  t h e  W/Re thermocuple was w i t h i n  l 0 C  on a time-averaged b a s i s  

and w i t h i n  k14"C ( l o )  f o r  a l l  TREVER t i m e  i n t e r v a l s .  

w a s  l o c a t e d  w i t h i n  a s l o t  a long  t h e  i n n e r  s u r f a c e  of t h e  g r a p h i t e  f u e l  

body and e f f e c t i v e l y  measured peak g r a p h i t e  temperature .  Unfo r tuna te ly ,  

t h e  o t h e r  t h r e e  thermocouples i n  FTE-14 and FTE-15 f a i l e d ,  p reven t ing  

f u r t h e r  comparison between p r e d i c t e d  and measured temperatures .  Never- 

t h e l e s s ,  i t  has  been shown t h a t  t h e  feedback of power measurements 

r e p r e s e n t s  a s i g n i f i c a n t  improvement i n  thermal  a n a l y s i s  and t h a t  e f f o r t s  

should be made t o  reduce t h e  u n c e r t a i n t y  a s s o c i a t e d  with measured burnup 

so t h a t  t h e s e  methods can be a p p l i e d  t o  t h e  thermal  a n a l y s e s  of a l l  f u e l  

e l  emen t s . 

This  thermocouple 

4.3. TEMPERATURE MEASUREMENTS 

Seventeen d r i v e r  f u e l  e lements  i n  Peach Bottom Core 2 were i n s t r u -  

mented with two thermocouples each. These elements  are i d e n t i f i e d  i n  Fig.  

1-4. Of t h e  3 4  thermocouples,  11 a r e  t h e  W/Re type  and 23 a re  

Chromel/Alumel (C/A) thermocouples.  Each thermocouple i s  l o c a t e d  i n  a 

s l o t  i n  t h e  s p i n e  (Fig.  1-3) and e f f e c t i v e l y  measures t h e  peak f u e l  

compact tempera ture  a t  t h e  a x i a l  l o c a t i o n  of t h e  hot j unc t ion .  A summary 

of thermocouple performance i s  g iven  i n  Table  4-3. 

The l i f e t i m e  of a thermocouple i s  de f ined  as t h e  pe r iod  of time 

dur ing  which t h e  thermocouple gave r e l i a b l e  readings .  

a re  de f ined  as measurements from t h e  axial  l o c a t i o n  where t h e  thermocouple 

ho t  j u n c t i o n  w a s  supposed t o  be loca ted .  Although i n  t h i s  d i s c u s s i o n  t h e  

thermocouple i s  s a i d  t o  have f a i l e d  once i t  s topped g i v i n g  r e l i a b l e  

r ead ings ,  many thermocouples d i d  n o t  f a i l  e n t i r e l y  but  a p p a r e n t l y  s h o r t  

c i r c u i t e d  and cont inued  t o  g i v e  measurements from a n  a x i a l  l o c a t i o n  lower 

i n  t h e  core .  It was no t  always clear when a thermocouple mal func t ioned ,  

and t h e r e  w a s  no way t o  know f o r  c e r t a i n  whether  t h e  thermocouple h o t  

R e l i a b l e  r ead ings  
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j u n c t i o n  w a s  e x a c t l y  a t  t h e  axial  l o c a t i o n  a t  which i t  w a s  supposed t o  be. 

In  eva lua t ing  t h e  thermocouple d a t a ,  i t  w a s  assumed t h a t  a l l  readings  were 

r e l i a b l e  u n l e s s  thermocouple f a i l u r e  was c l e a r l y  ind ica t ed .  I n d i c a t i o n s  

of obvious f a i l u r e  inc lude  sudden and unexpected l a r g e  r educ t ions  i n  

recorded temperature  fol lowed by cont inuous low read ings ,  marked d e v i a t i o n  

from the  temperature  t r end  e s t a b l i s h e d  by t h e  o t h e r  thermocouple i n  t h e  

element ( i f  f u n c t i o n a l )  and by thermocouples i n  o t h e r  e lements  having a 

similar environment,  and temperature  readings  t h a t  are so f a r  below 

expected tempera tures  t h a t  they are unbel ievable .  Some l i k e l y  r easons  f o r  

thermocouple f a i l u r e  are: 

1. S t r u c t u r a l  d e f e c t i v e n e s s  o r  improper i n s t a l l a t i o n .  

2. Thermal shock r e s u l t i n g  from rap id  and large changes i n  

temperature such  as those  caused by s t a r t u p  and shutdown or by 

sudden changes on l o c a l  o r  t o t a l  co re  power. 

3. Excessive temperature .  

The temperature  l e v e l s  a t  which thermocouple r e l i a b i l i t y  i s  

jeopard ized  are  i n d i c a t e d  by t h e  fo l lowing  obse rva t ions :  

1. 

2. 

The h ighes t  temperature  recorded by a C/A thermocouple i n  t h e  

Peach Bottom co re  was approximately 1180°C ( i n  E05-01) and t h e  

thermocouple f a i l e d  immediately a f te rwards .  

Uncorrected W/Re thermocouple readings  between 1300" and 1350°C 

were recorded f o r  Peach Bottom f u e l  tes t  elements  FTE-13, 

FTE-14, and FTE-18 (Ref. 25). The actual tempera tures  were 50°C 

t o  150°C h ighe r  as determined from r e c a l i b r a t i o n  ( s e e  Sec t ion  

4.4). Barr ing f a i l u r e  f o r  r easons  1 o r  2 c i t e d  above, t h e  C/A 

thermocouples and t h e  W/Re thermocouples should perform 

dependably up t o  tempera tures  ,o f  about 1200°C and 1400°C, 

r e s p e c t i v e l y .  
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The performance of each thermocouple i s  summarized i n  Table  4-4. 

Temperature readings  were recorded on a weekly b a s i s  and had t o  be 

c o r r e c t e d  f o r  t h e  fo l lowing:  

1. 

2. 

3. 

Changes i n  c o l d  j u n c t i o n  tempera ture  ( s t andof f  p i n  tempera ture) .  

This  c o r r e c t i o n  w a s  done a u t o m a t i c a l l y  a t  t h e  r e a c t o r  site. 

Adjustment i n  c a l i b r a t i o n  equipment f o r  t h e  W/Re t y p e ,  f o r  which 

readings  were 22OC too  high because of change from t h e  W-5% 

Re/W-26% t y p e  t o  t h e  W-3% Re/W-25% R e  t y p e  between Core 1 and 

Core 2. 

D e c a l i b r a t i o n  of t h e  W/Re t y p e  due  t o  e f f e c t  on emf o u t p u t  of 

neut ron  bombardment and t ransmuta t ion .  

The d e r i v a t i o n  of t h e  r e c a l i b r a t i o n  formula used on Peach Bottom W/Re 

thermocouples i s  d i scussed  i n  S e c t i o n  4.4. 

4.4. THEKMOCOUPLE RECALIBRATION 

Thermocouple r e c a l i b r a t i o n  has  been c a r r i e d  out  a group of s i x  

thermocouples recovered from Peach B o t t o m  f u e l  test e lements ,  i n c l u d i n g .  

two each from FTE-5, FTE-18, and FPTE-3. F ive  of t h e s e  were W-3% Re/W-25% 
Re (Type W) thermocouples and one was a C / A  (Type K) thermocouple. The 

C/A thermocouple,  f o r  which no d e c a l i b r a t i o n  w a s  expec ted ,  was inc luded  as 

a c o n t r o l  t es t  f o r  t h e  r e c a l i b r a t i o n  experiment.  Res i s t ance  measurements 

f o r  t h e  thermocouples were c o n s i s t e n t  w i t h  p r e i r r a d i a t i o n  va lues ,  i nd i -  

c a t i n g  t h a t  a l l  were i n t a c t  a f t e r  i r r a d i a t i o n .  Each thermocouple was 

i n s e r t e d  i n t o  a fu rnace  a t  known tempera tures  ranging  from 680°C t o  980°C 

and t h e  a c t u a l  and i n d i c a t e d  tempera tures  were recorded (Ref. 26). The 

r e c a l i b r a t i o n  results are  shown i n  Fig.  4-4,  which p l o t s  t h e  actual 
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t empera ture  Ta ve r sus  t h e  i n d i c a t e d  temperature  T i -  

r e s u l t s  f o r  each thermocouple have been analyzed v i a  l i n e a r  r e g r e s s i o n  by 

t h e  method of l eas t  squa res  under t h e  assumption of 0°C as t h e  co ld  

junc t ion  temperature:  

The r e c a l i b r a t i o n  

with t h e  r e g r e s s i o n  c o n s t a n t s  being 

To = l / n C T a  - K / n C T ;  

and 

The c o r r e l a t i o n  c o e f f i c i e n t s  are  i n  a l l  cases very c l o s e  o r  equa l  t o  

1.0 (see Fig. 4-4) i n d i c a t i n g  a s t r o n g  l i n e a r  c o r r e l a t i o n  f o r  t h e  covered 

tempera ture  range. This  temperature range corresponds t o  i r r a d i a t i o n  

tempera tures  from 1020°C t o  1320°C based on a co ld  j u n c t i o n  tempera ture  of 

340°C and covers  t h e  i r r a d i a t i o n  tempera tures  experienced by t h e  m a j o r i t y  

of t h e  thermocouples. An a d d i t i o n a l  measurement a t  an  a c t u a l  fu rnace  

temperature of 420°C made wi th  thermocouple FPTE-3B shows t h a t  t h e  l i n e a r  

c o r r e l a t i o n  a l s o  holds  a t  lower temperatures .  It is  t h e r e f o r e  concluded 

t h a t  t h e  r e c a l i b r a t i o n  r e s u l t s  can  be e x t r a p o l a t e d  t o  h ighe r  tempera tures  

as w e l l .  

because of a furnace  l i m i t a t i o n . )  The s t anda rd  d e v i a t i o n s  along t h e  

r e g r e s s i o n  l i n e s  range from f l o c  t o  f8"C and average f4"C, which i s  w i t h i n  

t h e  e s t ima ted  f 8 " C  e r r o r  a s s o c i a t e d  wi th  t h e  tes t  equipment. 

(These tempera tures  were n o t  ach ievab le  dur ing  r e c a l i b r a t i o n  

The n e a r l y  
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i d e n t i c a l  d e c a l i b r a t i o n  experienced by t h e  two i d e n t i c a l  thermocouples 

from FTE-18 shows d e c a l i b r a t i o n  t o  be a s y s t e m a t i c  e f f e c t  f o r  t h e  Type W 

thermocouples. A r e p r o d u c i b i l i t y  of f 8 ' C  i s  concluded f o r  t h e  

d e c a l i b r a t i o n  e f f e c t .  This r e p r e s e n t s  about  1% of t h e  co ld  j u n c t i o n  t o  

h o t  j u n c t i o n  temperature  r i s e  f o r  t h e  t e s t  element thermocouples. As 

expected,  no d e c a l i b r a t i o n  w a s  found f o r  t h e  C/A thermocouple, which 

s u p p o r t s  t h e  v a l i d i t y  of t h e  r e c a l i b r a t i o n  e x e r c i s e .  

The r e g r e s s i o n  c o n s t a n t s  To and K a r e  c o r r e l a t e d  with t h e  thermal  

f luence  i n  F igs .  4-5a and 4-5b, r e s p e c t i v e l y ,  A second-order f i t  was 

used f o r  t h e  i n t e r c e p t  To and a f i r s t - o r d e r  f i t  was used f o r  t h e  s l o p e  K ,  

A s  can b e  s een ,  t h e  thermocouples from FTE-5 and FTE-18 fo l low a c e r t a i n  

p a t t e r n  but  t h e  FPTE-3 thermocouples a r e  somewhat d i f f e r e n t .  The d i s -  

s i m i l a r  d e c a l i b r a t i o n  o f  t he  thermocouples can be a t t r i b u t e d  t o  t h e  fol-  

lowing. F i r s t ,  t h e  ho t  j u n c t i o n s  o f  t h e  FPTE-3 thermocouples were about 7 

mm i n s e r t e d  d i r e c t l y  i n t o  f u e l  compacts while t h e  FTE-5 and FTE-18 thermo- 

coup les  were surrounded by g r a p h i t e  and about 7 mm away from t h e  n e a r e s t  

f u e l  zone. The lower thermal neu t ron  mic ro f lux  i n  t h e  f u e l  compacts 

r e s u l t e d  i n  less  d e c a l i b r a t i o n  i n  t h e  FPTE-3 thermocouples.  Secondly,  t h e  

a c t i v e  c o r e  l e n g t h s  o f  t h e  FPTE-3 thermocouples were d i f f e r e n t  (648 mm and 

1210 mm) compared t o  FTE-5 and FTE-18 (1257 m m ) ,  Since t h e  d e c a l i b r a t i o n  

r e s u l t i n g  from thermal neu t ron  bombardment i s  accumulated over  t h e  thermo- 

coup le  l e n g t h ,  t h e  thermocouple wi th  t h e  s h o r t e s t  a c t i v e  c o r e  l e n g t h  

expe r i enced  t h e  l e a s t  d e c a l i b r a t i o n .  

The fol lowing r e c a l i b r a t i o n  formula h a s  been developed f o r  a l l  Type W 

Peach Bottom thermocouples:  

where a = -1,303 x gh1b667 ( s e e  Fig.  4-6a),  

b = -0.0669, 

c = 2,916 x gh0b4544 ( s e e  F ig .  4-6b), 

g = geometry f a c t o r  t o  account f o r  l o c a t i o n  o f  thermocouple 

ho t  j u n c t i o n  i n  f u e l  ( g  = 1.0) o r  i n  g r a p h i t e  ( g  = 1 .64) ,  
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h 

Ti = i n d i c a t e d  t empera tu re  ( " C ) ,  

T, 
T, = actual t empera tu re  ("C),  

rc/ = thermal  neu t ron  f l u e n c e  i n  

= thermocouple l e n g t h  w i t h i n  t h e  a c t i v e  c o r e  (nun), 

= s t a n d o f f  p i n  temperature  ( c o l d  j u n c t i o n )  ("C), 

n/m2 (E < 382 J). 

In  developing t h e  above equa t ion ,  i t  was assumed t h a t  f l u e n c e  and 

t empera tu re  g r a d i e n t s  were s imilar  f o r  a l l  Peach Bottom r e g u l a r  f u e l  and 

f u e l  t e s t  e lements  and would c o r r e l a t e  w i th  t h e  thermocouple l e n g t h  w i t h i n  

t h e  a c t i v e  core.  Under t h i s  assumption, t h e  e f f e c t  of t h e s e  f a c t o r s  on 

thermocouple d e c a l i b r a t i o n  i s  accounted f o r  by t h e  h term i n  t h e  r e c a l i -  

b r a t i o n  formula,  In  instrumented r e g u l a r  f u e l  e lements ,  t h e  thermocouples 

were s i t u a t e d  wi th in  s l o t s  i n  t h e  g r a p h i t e  s p i n e  d i r e c t l y  a d j a c e n t  t o  f u e l  

compacts ( F i g s ,  1-1 through 1-3) Because of  t h i s  geomet r i ca l  configura-  

t i o n ,  t h e  geometry f a c t o r  f o r  r e g u l a r  f u e l  e l emen t  thermocouples w a s  t aken  

t o  be 1,32,  t h e  average o f  t h e  geometry f a c t o r s  f o r  thermocouples sur-  

rounded by g r a p h i t e  ( g  = 1,641 and t h o s e  surrounded by f u e l  ( g  = 1bO)b 

The e r r o r  ( I  a) a s s o c i a t e d  w i t h  t h e  r e c a l i b r a t i o n  formula i s  g i v e n  by 

t h e  e q u a t i o n  

s = J s ;  + s; + s3 2 + s4 2 , 

The e r r o r  terms SI ,  S2, S3, and S4 a re  t h e  e r r o r s  r e s u l t i n g  from t h e  

u n c e r t a i n t i e s  on t h e  thermal  neu t ron  f l u e n c e ,  r e g r e s s i o n  f o r  terms a and 

b ,  t h e  term K = 1 + crc/, and t h e  geometry f a c t o r  g,  r e s p e c t i v e l y .  A 6,8% 

( 1 a ) e r r o r  on t h e  thermal f l u e n c e  was determined from c a l i b r a t e d  gamma 

spec t roscopy  on 4 8  s t anda rd  Peach Bottom f u e l  e lements  (Ref ,  3)b T h i s  
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e r r o r  a p p l i e s  t o  FTE-18 and FPTE-3 a s  w e l l .  

which burnup and gamma s p e c t r o s c o p i c  measurements have been fed back i n t o  

t h e  n u c l e a r  c a l c u l a t i o n s ,  t h e  u n c e r t a i n t y  on t h e  thermal neu t ron  f l u e n c e  

can b e  reduced t o  3.4% ( la ) .  Consequently t h e  e r r o r  o f  t h e  f luence  term S@ 

i s  9 .6% and 7.6% when app l i ed  t o  o t h e r  than t h e  r e c a l i b r a t e d  thermocouples 

from elements without  and with burnup measurements, r e s p e c t i v e l y .  

For e lements  l i k e  FTE-5 i n  

4.5 COMPARISON OF CALCULATED AND MEASURED TEMPERATURES 

Comparisons of measured and c a l c u l a t e d  t empera tu res  have been made 

f o r  19 of t h e  34 d r i v e r  element thermocouples. These comparisons are 

shown g r a p h i c a l l y  i n  Figs.  4-7 through 4-25 and are  t a b u l a t e d  i n  Tables  

4-5 through 4-23. 

ob ta ined  by t i m e  averaging t h e  i n d i v i d u a l  temperature  measurements f o r  

each TREVER time i n t e r v a l .  Of t h e  15 thermocouples f o r  which no temper- 

a t u r e  comparisons were made, seven f a i l e d  a t  BOL, f o u r  f a i l e d  immediately 

a f t e r  BOL, and t h e  remaining f o u r  measured t empera tu res  76.2 mm ( 3  i n . )  

from e i t h e r  t h e  t o p  o r  bottom of t h e  a c t i v e  core.  S ince  TREVER i s  a 

one-dimensional h e a t  t r a n s f e r  code and cannot account f o r  ax ia l  conduct ion 

a t  t h e  f u e l  compact-ref lector  i n t e r f a c e s ,  t h e  c a l c u l a t e d  t empera tu res  a t  

t h e s e  l o c a t i o n s  are  not  expected t o  be r e p r e s e n t a t i v e  of a c t u a l  temper- 

a t u r e s .  The re fo re ,  comparisons of measured and c a l c u l a t e d  t empera tu res  a t  

t h e s e  l o c a t i o n s  were excluded from t h e  thermal  des ign  v e r i f i c a t i o n .  

The measured t empera tu res  appearing i n  t h e  t a b l e s  were 

A summary of t h e  agreement between measured and c a l c u l a t e d  temper- 

a t u r e s  i s  g iven  i n  Tables  4-24 through 4-26. The fo l lowing  o b s e r v a t i o n s  

and conc lus ions  are based on t h e  d a t a  p re sen ted  i n  t h i s  t a b l e .  

1. The agreement between a l l  measured and c a l c u l a t e d  t empera tu res  

f o r  t h e  19 thermocouple l o c a t i o n s  cons ide red  is  w i t h i n  f87'C 

( 1 0 )  wi th  a n  appa ren t  b i a s*  of f7'C ( l o ) .  This  is  no t  

n e c e s s a r i l y  i n d i c a t i v e  of t h e  ave rage  u n c e r t a i n t y  of a l l  

temperature  p r e d i c t i o n s  f o r  Peach Bottom Core 2 d r i v e r  e lements  

*Bias i s  de f ined  as c a l c u l a t e d  minus measured property.  
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s i n c e  t h e  thermocouple measurements do n o t  c o n s t i t u t e  a 

r e p r e s e n t a t i v e  d i s t r i b u t i o n  of tempera tures  wi th  r e s p e c t  

t o  c o r e  l o c a t i o n  o r  t i m e .  However, i t  i s  t h e  b e s t  u n c e r t a i n t y  

estimate d e r i v a b l e  from a c t u a l  tempera ture  measurements. 

2. The disagreement  between c a l c u l a t e d  and measured tempera tures  

v a r i e s  s i g n i f i c a n t l y  i n  d i f f e r e n t  r eg ions  of t h e  co re ,  as shown 

i n  Table  4-27. 

3 .  Temperatures i n  e lements  w i t h i n  t h e  i n n e r  s i x  r i n g s  of t h e  c o r e  

a r e  g e n e r a l l y  underpredic ted  p r i o r  t o  342 EFPD, ove rp red ic t ed  

from 3 4 2  t o  500 EFPD, and underpredic ted  from 500 t o  610 EFPD. 

Since rod bank 2 was f u l l y  i n s e r t e d  u n t i l  342 EFPD, withdrawn, 

and then  f u l y  i n s e r t e d  a g a i n  a t  500 EFPD, o v e r e s t i m a t i o n  of the  

e f f e c t  of t h i s  rod bank on t h e  r a d i a l  power d i s t r i b u t i o n  i s  

i n d i c a t e d .  

4 .  Rod bank 1 w a s  t h e  l a s t  rod  bank t o  be removed from t h e  c o r e ,  

being g r a d u a l l y  withdrawn from 610 EFPD u n t i l  approximate ly  890 

EFPD. S ince  tempera tures  i n  B02-02, a n  element  s t r o n g l y  i n f l u -  

enced by t h i s  rod bank, were underpredic ted  u n t i l  858 EFPD and 

ove rp red ic t ed  a f t e r  858 EFPD, i t  appea r s  t h a t  t h e  e f f e c t  of t h i s  

rod bank on l o c a l  power is  a l s o  overes t imated .  

5. The agreement between measured and c a l c u l a t e d  tempera tures  i n  

E07-01, E09-01, and Ell-01, a l l  of which are in f luenced  by 

c o n t r o l  rod bank 4 ,  i s  p a r t i c u l a r l y  poor. These t empera tu res  

are g e n e r a l l y  unde rp red ic t ed  p r i o r  t o  500 EFPD, du r ing  which 

t i m e  rod  bank 4 i s  e i t h e r  comple te ly  o r  a lmost  comple te ly  

i n s e r t e d ,  and g r e a t l y  ove rp red ic t ed  a f t e r  500 EFPD, when rod  

b lank  4 i s  e i t h e r  comple te ly  o r  a lmost  completely withdrawn. 

Once aga in ,  t h e  i n f l u e n c e  of c o n t r o l  rods  on l o c a l  power appea r s  

t o  be overes t imated .  
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A 

6. Temperatures appear  t o  be ove rp red ic t ed  i n  t h e  o u t e r  e lements  

f o r  t h e  e n t i r e  897 EFPD of Core 2. 

There are  too  many p o s s i b l e  r easons  why c a l c u l a t e d  and measured 

tempera tures  could d i s g r e e  t o  a t t e m p t  t o  e x p l a i n  disagreements  on a 

case-by-case bas i s .  However, some of t h e  most probable  r easons  f o r  t h e s e  

d i f f e r e n c e s  are sugges ted  below. 

1. 

2. 

3 .  

4. 

5. 

I n c o r r e c t  r e c a l i b r a t i o n  of t h e  W/Re thermocouple. 

The thermocouple hot  j u n c t i o n  p h y s i c a l l y  o r  e f f e c t i v e l y  (due t o  

a s h o r t  c i r c u i t )  l o c a t e d  a t  some o t h e r  l o c a t i o n  than  is  assumed. 

I n c o r r e c t  element average power. Overes t imat ion  of t h e  

i n f l u e n c e  of c o n t r o l  rods  on t h e  r a d i a l  power d i s t r i b u t i o n  i s  

i n d i c a t e d  by t h e  tempera ture  comparisons. Unfor tuna te ly ,  t h e  

u n c e r t a i n t y  i n  measured burnup was t o o  l a r g e  t o  a l l o w  a c c u r a t e  

element average power c o r r e c t i o n  f a c t o r s  t o  be determined.  

I n c o r r e c t  a x i a l  power p r o f i l e s .  Although t h e  unrodded a x i a l  

power p r o f i l e s  have been shown t o  be i n  good agreement wi th  

measurements, no means of v e r i f y i n g  t h e  p a r t i a l l y  rodded a x i a l  

power profiles i s  available. 

E c c e n t r i c i t y  of t h e  s l eeve - fue l  compact r a d i a l  gap. The gaps 

used on t h e  thermal  c a l c u l a t i o n s  are average  gaps. S ince  t h e  AT 

p e r  u n i t  of gap wid th  d e c r e a s e s  w i t h  i n c r e a s i n g  gap s i z e ,  

e c c e n t r i c i t y  of t h e  gap would g e n e r a l l y  cause  tempera tures  

w i t h i n  t h e  f u e l  compact t o  be lower t h a n  they  would be i f  t h e  

gap were concen t r i c .  Gap e c c e n t r i c i t y  w a s  observed a t  ORNL 

du r ing  element  PIE (Refs.  8 through 1 3 ) .  ' 
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6. Thermal c o n d u c t i v i t y  of t h e  f u e l  compact. A c o n s t a n t  va lue  of 

19 W/m*K w a s  used i n  t h e  thermal  c a l c u l a t i o n s .  S ince  t h e  

thermal  conduc t iv i ty  is  h ighe r  p r i o r  t o  i r r a d i a t i o n  and 

approaches t h i s  va lue  w i t h  f a s t  neut ron  exposure,  use  of a 

c o n s t a n t  19 W/m'K c o n t r i b u t e s  somewhat t o  t h e  o v e r p r e d i c t i o n  of 

tempera tures  near  BOL. Furthermore,  t h e r e  i s  u n c e r t a i n t y  

a s s o c i a t e d  wi th  t h e  va lue  of t h e  i r r a d i a t e d  thermal  c o n d u c t i v i t y  

i t s e l f .  

1) but  w a s  l a t e r  changed t o  19 W/m'K (Ref .  18) .  

This  va lue  w a s  o r i g i n a l l y  taken  t o  be 27.6 W/m'K (Ref. 

The most probable  causes  f o r  t h e  g e n e r a l  27°C overp red ic t ion  of 

tempera tures  a r e  e c c e n t r i c i t y  of t h e  s l eeve - fue l  compact gap and 

underes t imat ion  of t h e  f u e l  compact thermal  conduc t iv i ty .  A change i n  

f u e l  compact conduc t iv i ty  from 19 W/m'K t o  approximately 27.6 W/m'K would 

o f f s e t  t h e  observed bias .  

Peak f u e l  tempera tures  i n  approximately 1% of t h e  d r i v e r  e lements  

were c a l c u l a t e d  t o  be i n  excess  of 151O0C, t h e  o r i g i n a l  p r e d i c t i o n  (Ref. 

2 )  f o r  t h e  peak d r i v e r  element f u e l  tempera ture  i n  Peach Bottom Core 2. 

This increase i n  p red ic t ed  tempera tures  i s  a result of t h e  f u e l  

compact-sleeve gap being l a r g e r  t han  o r i g i n a l l y  expected. The d e c i s i o n  t o  

reduce co re  power a f t e r  701 EFPD prevented f u e l  temperature  p r e d i c t i o n s  

from becoming f a r  o u t  of l i n e  w i t h  des ign  temperatures .  

approaching 1600°C were c a l c u l a t e d  f o r  d r i v e r  elements but  could no t  be 

v e r i f i e d  due t o  thermocouple f a i l u r e  i n  t h e  high-temperature elements.  

Peak temperatures  of approximately 1600°C were a l s o  c a l c u l a t e d  f o r  f u e l  

t e s t  elements  and were i n d i r e c t l y  v e r i f i e d  i n  FTE-14 and FTE-18 by thermo- 

couple  measurements ( c f  S e c t i o n  4 . 3 ;  h i g h e s t  f u e l  tempera tures  d id  n o t  

n e c e s s a r i l y  c o i n c i d e  w i t h  t h e  a x i a l  l o c a t i o n  of t h e  thermocouple ho t  

j unc t ion ) .  

Peak tempera tures  

4-12 



r-’ 

0
 
0
 

Q
) 

0
 
0
 

0
0
 

0
 
0
 

r- 0
 
0
 

co 

0
 

5: 

0
 
0
 

* 

0
 
0
 

c
3
 

0
 
0
 

cv 

0
 

z 0
 r d Y a

 

0
 

h
 

2
 

2
 
3
 

L
L
 

W
 

L 5 w
 

L
L
 

L
L
 

w
 

r
l 

9) 
Ll 
0
 

u
 E
 
0
 

u
 
u
 0
 

F9 

4-1 3 



2 00 .P
 I N
 

h
j 

ID
 Pl
 $
 ;
 

m
 

0
 

rt
 

rt
 

0
 

0
 

Y
 

ID
 

N
 

0
 

TI m
 

Y
 

0
 

rt
 $
 

00
 

‘d
 

Pl
 

Y
 

Pl
 

r
t ID
 

Y
 

v)
 R 

rn
 

n
 

n
 

m
 

c
)
 

C
 

rn
 

n
 

t
 

r
 

r
 

0
 

0
 

2
 5 n 0
 

x- <
 

v
) 

0
 

d
 

0
 

0
 

N
 

0
 

0
 z 0 g
 

0
 

m
 

0
 

0
 

0
7

 
0
 

0
 

m
 
8
 

W
 

0
 

0
 

C
O

R
E 

FL
O

W
 R

A
TE

 
(K

G
B

E
C

) 
C

O
R

E 
IN

L
E

T
 H

E
L

IU
M

 
P

R
E

S
S

U
R

E
 (

PA
SC

A
LS

 X
 1

04
) 

C
O

R
E

 I
N

L
E

T
 H

E
L

IU
M

 T
E

M
P

E
R

A
T

U
R

E
 (O

C)
 

‘-1
 

r I 

e 



\ ,SPINE 

THERMOCOUPLE 

FUEL COMPACT 

/ ‘SLEEVE-FUEL COMPAC 

-siLttvt 

TE 

A. 
6. 

C. 
0. 
E. 

:T GAP 

:MPERATU RES 

BULK COOLANT 

MINIMUM SLEEVE 

MAXIMUM SLEEVE 

MINIMUM FUEL 

M A X I M U M  FUEL 

Fig.  4 - 3 .  TREVER c a l c u l a t i o n  l o c a t i o n s  f o r  Peach Bottom driver f u e l  
e lements  

4-15 



o 
0, 

W' 
a 
3 
I- a a 
W 
n 
I 
l- 

+- 

W 

a s 
I- o a 

1000 

900 

800 

7 00 

600 

500 

< 

0 

CORRELATION ACTIVE 
COEFFICIENT CORE HEIGHT 

PEACH I IMM) I BOTTOM STATUS EQUATIONS (C) 
TEST IN -PI LE I EFPO 1 (LEAST-SOUARE FIT) 

I . .  
FTE-18A GOOO 511.9 T, = -81.7 + 1.415 T i  1 .oooo 1257 
FTE-18B "FAILED" 511.9 T, = -87.2 + 1.431 T i  1 .oooo 1257 
FPTE-3A GOOD T, = -51.4 t 1.283 Ti 

FPTE-38 "FAILED" 644.9 T, = -17.1 + 1.195 T i  1 .oooo 648 
0.9986 1257 

FTE-5B GOOO 897.3 T, = 0 + 1.0 Ti 1 .oooo 1257 

644.9 0.9998 1210 

FTE-5A SHORT CIRCUIT 897.3 T, = -108.8 + 1.652 Ti 

. L 

0 500 600 700 800 900 1000 1100 1200 

INDICATED TEMPERATURE, Ti  (OC) 

Fig .  4-4. FTE-18, FPTE-3, and FTE-5 thermocouple EOL r e c a l i b r a t i o n  r e s u l t s  

Q 



FET-5 To - -31.638 & t 2.1181 9 /--- -100 

-80 

-60 

-40 

-20 

/ _cc#----- 

e- - - - - - - --- / /  
FPTE-38 (HARMONIC CURVE ASSUMEO. FACTOR 0.2005) 
To = -6.3420 & + 0.4246 IL2 

I 1 1 1 1 n 
0 

Fig.  4-5a. Peach Bottom thermocouple r e c a l i b r a t i o n  term T 
0 

2 0  

0' 
0 

0 
0 

1.8 

SLOPE = 1 + 0.12172 $ 
FTE-5 

1 2  

1 .o 

I 

2 3 4 5 6 7 8 0 1 

THERMAL FLUENCE JI (n/ern2 X E C2.38 @VI 

Fig .  4-5b. Peach Bottom thermocouple r e c a l i b r a t i o n  term K 

4-17 



a i - 1  303 x gh' 667 

- 
0 100 

INTO GRAPHITE 

gT = 163 

HOT JUNCTION 
z 7 m m l N T O F U E L  

I I I 1 I I  I 
500 1000 I500 

L I I 
zoo0 

ACTIVE CORE HEIGHT lmml- 

Fig .  4-6a. Height  c o r r e l a t i o n  f o r  Type W Peach Bottom thermocouple recali- 
b r a t i o n  term To 

0 15 

t 0 1 0  

5 - - 
I 
5 

0 05 

0 01 

c = 2.916 I. gh0.4w % 7 mm INTO 
GRAPHITE 

0 100 500 lOD0 1500 

ACTIVE CORE HEIGHT h Inn)+ 

zoo0 

Fig .  4-6b. Height  c o r r e l a t i o n  for Type W Peach Bottom thermocouple recali- 
b r a t i o n  term K 

4-1 8 



15 

14 

w '3 

d 
5 12 

a 

0 

W u 
a N 
c 

: 1 1  

w U 

!- 

W & 

a 
2 lo 

I 
I- 

S 

8 

7 

6 

X - C/ATREVER 
C - MEASURED CIA 

0 1 2  3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5 1 6  

EFFECTIVE FULL POWER DAYS * IO EFPD 

Fig .  4-7,  Comparison of p r e d i c t e d  tempera tures  w i t h  E01-01 C / A  thermo- 
couple  readings  

15 

14 

13 
w 0 

4 U 

u 5 12 
W u 

N 

I 
: 1 1  

Y c= 
a 
$ IO 
w = 
!- 
f 

9 

8 

7 

6 

U - MEASURED W/RE 
A - CALIBRATED W/RE 
T - W/RE CALCULATE0 

0 5 IO 15 20 25 30 35 40 45 50 

EFFECTIVE FULL POWER DAYS * * 10 EFPD 

Fig.  4-8. Comparison of p r e d i c t e d  t empera tu res  w i t h  E01-01 W/Re thermo- 
couple  r ead ings  

4-19 



13 

12 

11 

W 0 

d 10 

, “ 9  

0 
I- z W 

= 
W 8  a 
a I- < a 
2 7  z 
I- 

6 

5 

4 

3 

X - CIATREVER 
C - MEASURED C/A 

0 1 2 3 4 5 6 1 8 9 10 

EFFECTIVE FULL POWER DAYS . . . lo2 EFPO 

Fig. 4 - 9 .  Comparison of predicted temperatures with B02-02 C I A  thermo- 
couple readings 

13 

12 

W 

11 
0 

N 10 
0 

I- z 
W u 

W 

5 9  

5 8  

a a 
W 

I- 

7 

6 

5 

X - C/ATREVER 
C - MEASURED C/A 

0 2 4 6 8 10 12 14 16 18 20 22 24 26 

EFFECTIVE FULL POWER DAYS. - * 10 EFPD 

Fig. 4-10. Comparison of predicted temperatures with E02-01 C/A thermo- 
couple readings 

4-20 



U - MEASUREDW/RE 
A - CALIBRATED W/RE 
T - W/RE CALCULATED 

120 
128 t 
96 

a 
I- 
2 
g 88 
W 

Y I- 

80 

72 

I" 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

EFFECTIVE FULL POWER DAYS -. * 10 EFPD 

Fig. 4-11. Comparison of p r e d i c t e d  tempera tures  wi th  E02-01 W/Re thermo- 
couple  readings  

Y 0 

a a 
0 
I- z 
w 0 

0 

w 
a a 
l- a a 
W a. 

I 
W I- 

112 

104 

96 

80 

80 

12 

64 

56 

X - CIATREVER 
C - MEASURED C/A 

48 
0 1 2  3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5 1 6  

EFFECTIVE FULL POWER DAYS * . 10 EFPD 

Fig.  4-12. Comparison of p r e d i c t e d  tempera tures  wi th  B03-03 C / A  thermo- 
couple  readings  0 

4-2 1 



120 

112 

Y 104 

2 
z 96 

0 
: 88 

I- 80 2 
I 
E 12 

0 

2 
I- 

W 0 

W U 
a 

Y 

64 

56 

48 

40 

t 

X - C/A CALCULATED 
C - MEASURED CIA 

0 4 8 12 16 20 24 28 32 3 i  40 44 

EFFECTIVE FULL POWER DAYS.  . . 10 EFPD 

Fig. 4-13. Comparison of predicted temperatures with E03-01 C/A thermo- 
couple readings 

13 

12 

W n 
a 11 a 
!? 
c z W 

," 10 
0 

Y 

5 9  
I- 

re 
Y 0 

a 

2 8  

1 

6 

5 

U - MEASUREDW/RE 
A - CALIBRATED W/RE 

+ 
I 

I 
I 

T - W/RE CALCULATED I 

! I I  d 

0 4 8 12 16 20 24 28 32 36 

EFFECTIVE FULL POWER DAYS . * * 10 EFPD 

Fig. 4714, Comparison of predicted temperatures with E03-01 W/Re thermo- 
couple readings 

4-22 



14 

13 
W 0 

2 12 E 
I- 
2 
0 
0 
N 1 1  

E 10 
a 
a a 
E 9  a 
W I- 

I- 

8 

7 

6 

5 

X - CIA CALCULATED 
C - MEASURED CIA 

i 

0 6 12 18 24 30 36 42 48 54 60 66 

EFFECTIVE FULL POWER DAYS . . .lo EFPO 

F i g .  4-15. Comparison of p r e d i c t e d  temperatures with E05-01 C / A  thermo- 
couple readings 

15 

14 

13 
W 0 
a E 1 1  
I- z 
Y 0 

N 12 
0 

g 10 

d 
E 9  

a 
I- 

a 
W I- 

8 

1 

6 

5 

U - MEASURED WlRE 
A - CALIBRATED W/RE 
T - WIRE CALCULATED 

I 

- ! U  

0 5 10 15 20 25 30 35 40 45 50 

EFFECTIVE FULL POWER DAYS * * 10 EFPD 

Fig. 4-16. Comparison of  p r e d i c t e d  temperatures with E05-01 W/Re thermo- 
couple readings 

4-23 



13 

12 

11 
Y 0 

a 

+ 
Y V 

a 
L 
z 10 

15 

14 

13 
d 
s 
z 12 

D 
* 11 

a 

I-, 

w 0 

N 

Y 

X - C/ATREVER 
C - MEASURED C/A 

- 

- 

. 

- 

- 

N 

T 

J 

0 4 8 12 16 20 24 28 32 36 40 44 

EFFECTIVE FULL POWER DAYS . . l o  EFPO 

Fig. 4-17. Comparison of predicted temperatures with E05-01 C/A thermo- 
re ad i n  gs 

U - MEASURED W/RE 
A - CALIBRATED W/RE 
T - W/RE CALCULATED 

8 

6 7 1  1 
0 5 10 15 20 25 30 35 4 0  45 50 55 SC, 

EFFECTIVE FULL POWER DAYS * * 10 EFPD 

Fig, 4-18. Comparison of  pred ic ted  temperatures with E07-01 W/Re thermo- 
couple readings 

4-24 



15 

14 

13 

w 0 

2 12 u 
I- z 
W U 

N 1 1  
0 

L L  10 

s 
E 

a 
3 I- 

w 9  n 

I- 

8 

7 

6 

5 

U - MEASURE0 W/RE 
A - CALIBRATED W/RE 
T - W/RE CALCULATED 

I , 

1 

2 3 4 5 6 7 0 9 10 0 1 

EFFECTIVE FULL POWER OAYS * ' . 10' EFPO 

Fig .  4-19. Comparison of p r e d i c t e d  tempera tures  wi th  E09-01 W/Re thermo- 
couple  readings  

w 0 

nz 

I- 2 w 0 

a 
2 

P 

14 

13 

12 1 L. 

W a a I- 

a a 

I 
w 

W I- 

A - CALIBRATE0 W/RE 
T - WlRE CALCULATED 

4 
0 1 2 3 4 5 6 7 8 9 10 

EFFECTIVE FULL POWER OAYS . . lo2 EFPO 

Fig. 4-20. Comparison of p r e d i c t e d  tempera tures  w i t h  E l  1-01 W/Re thermo- 
couple  r ead ings  

4-25 



12 

1 1  
W 0 

2 
5 10 

0 
: 9  

0 

W 0 
N 

W 

a 
I- 

2 8  
W 

z w I- 

7 

6 

5 

4 

1 
X - CIA CALCULATED 
C - MEASURED CIA 

I 

0 1 2 3 4 5 6 7 8 9 10 

EFFECTIVE FULL POWER DAYS * * - lo2 EFPD 

Fig. 4-21; Comparison of predicted temperatures with E13-01 C / A  thermo- 
couple readings 

112 

1W 
Y O 
a 
g 96 
I- L 
W 0 

88 

W 5 80 

E 

I- 

W 
a a 
a. 72 
I- 

64 

56 

48 

40 

U - MEASURED WlRE 
A - CALIBRATED WlRE 
T - WlRE CALCULATED 

0 1 2  3 4 5 6 7 8 9 10 11 12 
EFFECTIVE FULL POWER DAYS * * 10 EFPD 

Fig. 4-22. Comparison of pred ic ted  temperatures with E13-01 W/Re thermo- 
couple readings 

4-26 



A 

X - CIA CALCULATED 
114 C - MEASURED C/A 

108 1 
W 0 

2 102 
0 
I- z W 

96 0 

90 
a 
a a 
2 8 4  
5 
W c- 

I- 

78 

12 

I - t t ! 

I 

-- ~ 

0 4 8 12 16 20 24 28 32 
EFFECTIVE FULL POWER DAYS * * IO EFPD 

Fig .  4 - 2 3 .  Comparison of p r e d i c t e d  tempera tures  w i t h  E14-01 C / A  thermo- 
couple  readings  
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Fig.  4-24. Comparison of p r e d i c t e d  tempera tures  w i t h  E15-01 W/Re thermo- 

4-27 couple  r ead ings  



11 

10 

5 '  

4 

U l  a 
a 
a a 

I 6  

l- 

Y 0 

W I- 

X - CIA CALCULATED 
C - MEASURED C/A 

F 

3 
0 1 2 3 4 5 6 7 8 9 10 

EFFECTIVE FULL POWER DAYS * * * lo2 EFPO 
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Time 
Point 

1 
2 
3 
4 

5 
6 
7 
8 

9 
10 
11 
1 2  

1 3  
1 4  
1 5  
1 6  

1 7  
1 8  
1 9  
20  

2 1  
22 
23 

TABLE 4-1 
TREVER TIME POINTS 

Effective Full 
Power Days(a) 

0.0  
26.99 
6 2 . 7 1  
68.57 

202.06 
252.41  
252.41  
298.00  

342.95 
385.44 
385.44 
499.59  

564.07 
610.25 
701.23 
701.23 

748.00  
7 8 8 . 0 0  
8 1 8 . 0 0  
835.00 

858.00 
889.70  
897.00 

Ope I: at ing 
Days(b) 

0 .0  
28.84 
67 .68  
7 5 . 1 8  

216.12 
269.74  
269.74 
318.73 

368.92 
413.75 
413.75 
555.68 

628.37 
678.00  
776.73  
776.73  

827.47 
877.47 
916.67 
946.67 

975.67 
1022.67 
1034.67  

effective full power day (EFPD) is 
defined as 1 equivalent day of reactor operation 
at 1 1 5  MW(t). 

(b)Operating days are defined as calendar days 
minus periods of reactor shutdown. 
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TABLE 4-2 
SUMMARY OF MATERIAL PROPERTY DATA USED IN TREVER ANALYSIS 

Material Property 

Conductivity 
Sleeve (H-381) 
graphite) 

Fuel compact 

Irradiation strain 
Sleeve 
Fuel Compact 

Thermal strain 

Sleeve 
Fuel compact 

Fuel performance 

Source of Data 

Method: Ref. 17, Section 8.5.3 
Constants: Ref. 18, Table 5-3 

Ref. 19 

Ref. 20, Fig. 3 (I) 
Method: Ref. 17, Section 8.1.1 
Correlation: See Section 3.1 

Ref. 21 
Ref. 22 

Ref. 23 

Comments 

Assumed to be 
the same as 
H-327 graphite 
Assumed to be 
a constant 
19 W/m*K 

Correlation based 
on PIE metrology 
data 
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TABLE 4-3 
THERMOCOUPLE PERFORMANCE 

Lifetime of Thermocouple 

0 EFPD (BOL failures) 

(2 EFPD 

<150 EFPD 

1 5 0  <t> 397 EFPD (EOL) 
BOL - EOL 

Number of Thermocouples 
with Specified 

Lifetime 

W/Re C/A 

7 

2 

3 

4 
7 (a) 

5 3% 1 47% I Average lifetime ( X  of 
full irradiation exposure) 

(a)Includes the CIA thermocouple in E02-01 that 
was irradiated for 252 EFPD and the CIA thermo- 
couple in E06-01 that was irradiated for 385 EFPD. 

(b)Based on the 27 thermocouples which gave at 
least one reliable reading. The seven thermo- 
couples that were unreliable from BOL are assumed 
to have failed due to faulty assembly and are 
therefore not included in the thermocouple performance 
statement. 
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Driver 
Element 

E01-01 

E02-01 

E03-01 

E05-01 

fc 
I 
u 
N 

EO6-01 

E07-01 

E09-01 

Ell-01 

E13-01 

Thermocouple 
Type 

TABLE 4-4 
SUMMARY OF PEACH BOTTOM CORE 2 THERMOCOUPLE PERFORMANCE 

Location of Hot Junction 
(Total Core Height) (mm) 

1346.2 
2032.0 

1346.2 
2032.0 

1346.2 
2032.0 

1346.2 

2032.0 

1346.2 
2032.0 

1346.2 

2032.0 

1346.2 

2032.0 

1346.2 
2032.0 
1346.2 
2032.0 

(a) Duration of  Reliable 
Readings (EFPD) 

0-134 
0-500 

0-252 
0-167 

0-377 
0-341 

0-613 

0-499 

0-385 
0 

0 

0-558 

0 

0-879 

0 
0-897 
0-897 
0-100 

Remarks 

Complete failure after 134 EFPD. 
Steady decline in recorded temperature 
after 500 EFPD. 
OK throughout life. EOL at 252 EFPD. 
Sudden drop at 167 EFPD suggests short 
circuit. 

Complete failure after 377 EFPD. 
Erratic after 341 EFPD and complete 
failure at 450 EFPD. 

Complete failure after 613 EFPD. Last 
recorded temperature of 118OoC sug- 
gests failure due tc excessive tem- 
perature. 
Complete failure after 499 EFPD. 
OK throughout life. EOL at 385 EFPD. 
Functional but reliability is 
questionable. Appears to have short 
circuited at BOL. 
Functional but readings are clearly 
too low. BOL failure. 
Functional but erratic after 558 EFPD. 
Functional but readings clearly too 
low BOL failure. 
OK throughout life. 
Apparent short circuit shortly after BOL. 
OK throughout life. 

OK throughout life. 
Functional but appears to have short 
circuited at 100 EFPD. 



Driver 
Element 

E14-01 

E15-01 

B02-02 

B03-02 

* 
I 
w 
w 

B03-03 

B13-01 

A14-14 

B14-02 

Thermocouple 
Type 

CIA 
CIA 

CIA 

CIA 

CIA 
CIA 

CIA 
CIA 

CIA 
CIA 
CIA 

CIA 

TABLE 4-4 (continued) 

Location of Hot Jiinction 
(Total Core Height) (mm) 

1346.2 
2032.0 

1346.2 
2032.0 

736.6 
1092.2 

1803.4 

2159.2 

2514.6 
2810.2 

1803.4 
2159.0 

736.6 
1092.2 
2514.6 

2810.2 

(ai Duration of Reliable 
Readings (EFPD) 

0-262 
0 

0 
0-100 

0-897 
0-897 

0 

0 

0-120 
0-246 

0 
0 

0-897 
0-897 

0 

0-88 

Remarks 

Complete failure after 262 EFPD. 
Apparent short circuit shortly after 
BOL . 
BOL failure. 
Steady decline in recorded temperature 
after 100 EFPD. 

OK throughout life. 
OK throughout life. 

Functional but readings clearly too 
low. BOL failure. 
Functional but readings clearly too 
low. BOL failure. 

Complete failure after 120 EFPD. 
Erratic after 246 EFPD and complete 
failure at 400 EFPD. 
Short circuited shortly after BOL. 
Functional bht readings are clearly 
too low. BOL failure. 

OK throughout life. 
OK throughout life. 
Functional but readings clearly too 
low. BOL failure. 
Complete failure after 88 EFPD. 

(a)Reliable readings are defined as readings made at the axial location where the thermocouple 
ho t  junction was supposed t o  be located. 
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TABLE 4-7 
EO2-02 COMPARISON OF TREVER AND C/A THERMOCOUPLE TEMPERATURES 

3. 1 
-2 .9 
-2.6 

e 5  
1 .9 . -  . .  

1.2 
4.2 
4 . 1  
3.3  

-3 .6  
-3.2 
- 4 . 3  
-7.4 
-4 .9 
- 7 e 5  
-0 .5 
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TABLE 4-10 
B03-03 COMPARISON OF TREVER AND C/A THERMOCOUPLE TEMPERATURES 



TABLE 4-1 1 
E03-01 COMPARISON OF TREVER AND C/A THERMOCOUPLE TEMPERATURES 

r 
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, 

TABLE 4-14 
E05-01 COMPARISON OF TREVER AND W/Re THERMOCOUPLE TEMPERATURES 

. .  __ ~. . - . -. . . . . . . . . . . . .- ... 



TABLE 4-15 
E06-01 COMPARISON OF TREVER AND C/A THERMOCOUPLE TEMPERATURES 

15,s 1 e 7  - .--. . 
46.Q f w  ( 1  S I R M A )  54.6 
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TABLE 4-16 
E07-01 COMPARISON OF TREVER AND W/Re THERMOCOUPLE TEMPERATURES 

- ..... . . . . . . . . . . . . . .  ____ 
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TABLE 4-22 
E15-01 COMPARISON OF TREVER AND W/Re THERMOCOUPLE DATA 
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TABLE 4-25 
SUMMARY OF AGREEMENT BETWEEN MEASURED AND PREDICTED TEMPERATURES FOR PEACH BOTTOM 

CORE 2 (FUEL ELEMENTS I N  RINGS 7 THROUGH 1 2  AND RINGS 13 THROUGH 15)  

A14-14 

CIA2 

133 
85  
74 

120  
105 

148  
103 
137 
1 1 3  

21  

38 
39 
32 
3 1  

0 

-7 
42 

-39 
-35 

P r e d i c t e d  Tempera ture . -  Measured Temperature.(.'C) 
7 

E14-01 

C / A  

62 
4 1  
34 
80 

129 

~~ 

T i m e  
Interval  

(EFPD) 

E07-01 E09-01 I E l l - 0 1  Average E13- 

W/Re 

E15-01 

W/Re 

re rage  

Mean W/Re ~~ I W/Re 
No. of 
Meas. 

io.  of 
4eas. W/Re  Mean RMS RMS 

0-26.99 
26.99-62.71 
62.71-68.57 
68.57-202.06 

202.06-252.41 

252.41-298.00 
,p 298.00-342.95 
& 342.95-385.44 

385.44-499.59 
499.59-564.07 

564.07-610.25 
610.25-701.23 
701.23-748.00 
748.00-788.00 
788.00-818.00 

818.00-835.00 
835.00-858.00 
858.00-889.70 
889.70-896.90 

1 
-101 

-28 
-130 

50 

49 
-66 

86 
106 
218 

32 
-30 
-38 
-36 

2 

5 1  
40 
80  

111 
116  

192 
156  
1 3 1  
186  
136  

179 
214 

80 
95 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

2 
2 
2 
2 
2 

2 
2 
2 
2 

9 
-81 
-31 

-107 
-33 

59 
-19 

92 
107 
1 7 1  

229 
219 
178  
233 
178  

212 
263 
128 
138  

+16 
+37 

25 
251 
+25 

21 3 
244 
212 

+3 
24 2 

237 
263 
24 7 
24 7 
+4 2 

233 
+4 9 
+48 
+4 3 

-107 
-93 

4 
5 
4 
3 
3 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 

289 
260 
222 
t 2 6  
228 

228 
t 2 5  
226 
216 

24 

212 
+_3 
21  
t 8  
t 6  

22 
23 
25 

235 

254 
- 
- 

-5 
-113 

-27 
-154 

-51 

78 
-30 
109 
103 
178  

267 
283 
225 
281 
219 

245 
311 
177 
181 

4 1  
22 
44 
86 
98 

120  
78 

111 
97 
25 

50 
42 
33 
39 
-6 

-5 
39 

-44 
0 

46 

76 
49 
5 2  

-- 
26 
1 5  
57 
6 1  

93  
5 3  
84 
81 
30 

62 
44 
34 
48 

-12 

-3 
36 

-50 
36 

0-896.90 I 48 2119 47 85  
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Core 
Region 

Inner 
6 rings 

Rings 

Rings 
13-15 

All 
rings 

7-12 

No. of 
Thermo- 
couples 

11 

3 

5 

1 9  

TABLE 4-27 
MEASURED AND CALCULATED TEMPERATURES 

No. of 
Comparisons 

85 

48 

47 

1 8 0  

Average 
Lifetime of 
Thermocouple 

(EFPD) 

3 7 2  

786 

437 

454 

Average 
Bias 

(Calc-Meas.) 
("C) 

-18 

+85 

+4 6 

+2 7 

Uncertainty 
on Bias (1. a) 

(RMS/43 
("C) 

25 

+17 

28 

27 

RMS of 
Bias (1 0 )  

("C> 

+4 9 

+119 

a54 

287 



5 .  DISCUSSION AND CONCLUSION 

The conc lus ions  of t h e  n u c l e a r  des ign  v e r i f i c a t i o n  us ing  Peach Bottom 

EOL d a t a  are as fo l lows:  

1. The compact-to-compact agreement between t h e  measured and 

p red ic t ed  time-averaged power d i s t r i b u t i o n s  and t h e  measured and 

p r e d i c t e d  EOL a x i a l  power d i s t r i b u t i o n s  i s  w i t h i n  f7.4% (lo), 

which i s  w e l l  w i t h i n  t h e  f8% t o  13% quoted f o r  o t h e r  n u c l e a r  

r e a c t o r s  (Ref. 14). The u n c e r t a i n t y  i n  p r e d i c t i v e  accuracy  

r e s u l t i n g  from measurement u n c e r t a i n t i e s  i s  f3.5% (lo) and 

+1.6% (lo) f o r  t h e  time-averaged and EOL a x i a l  power d i s t r i -  

bu t ions ,  r e s p e c t i v e l y .  

2. The power i n  e lements  whose a x i a l  power shapes  were unper turbed  

by c o n t r o l  rods s h i f t e d  from t h e  bottom of t h e  co re  and smoothed 

o u t  w i th  d e p l e t i o n  as p r e d i c t e d .  The ra te  of change of t h e  

‘unrodded power p r o f i l e  wi th  d e p l e t i o n  w a s  w e l l  modeled, a l though  

t h e  s h i f t  of power toward t h e  top  of t h e  c o r e  w a s  s l i g h t l y  

ove rp red ic t ed .  

3. The c o r e  average  power w a s  p r e d i c t e d  w i t h i n  +0.7% (lo) and t h e  

element-to-element agreement between p red ic t ed  and measured 

element  average  power i s  w i t h i n  +6.8% (lo), which is w i t h i n  t h e  

3% t o  8% quoted f o r  o t h e r  n u c l e a r  r e a c t o r s  (Ref. 14). The uncer- 

t a i n t y  i n  t h e  p r e d i c t i v e  accuracy  r e s u l t i n g  from measurement 

u n c e r t a i n t i e s  i s  f4.7% (1 0 ). 
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4. The combined accuracy f o r  r a d i a l  and a x i a l  power p r e d i c t i o n s  f o r  

t h e  Peach Bottom HTGR i s  f10% ( l o )  compared t o  f8% t o  15% f o r  

o t h e r  nuc lea r  r e a c t o r s  (Ref. 14). The u n c e r t a i n t y  i n  t h e  

p r e d i c t i v e  accuracy r e s u l t i n g  from measurement u n c e r t a i n t i e s  is  

*6% (lo). 

5. The co re  power d i s t r i b u t i o n  a p p e a r s  t o  have been less per turbed  

by c o n t r o l  rod i n s e r t i o n  than  a n t i c i p a t e d .  

6. The v a l i d i t y  of gamma s p e c t r o s c o p i c  f u e l  examinat ion f o r  n u c l e a r  

des ign  v e r i f i c a t i o n  purposes has been demonstrated.  

Although i t  was o r i g i n a l l y  planned t o  feed  power measurements back 

i n t o  t h e  thermal  c a l c u l a t i o n s  t o  e l i m i n a t e  some of t h e  u n c e r t a i n t i e s  

a s s o c i a t e d  wi th  t h e  n u c l e a r  p r e d i c t i o n s  from thermal  des ign  v e r i f i c a t i o n ,  

i t  w a s  decided not  t o  do so  because of t h e  cesium r e d i s t r i b u t i o n  i n  a lmost  

a l l  d r i v e r  e lements  and t h e  l a r g e  u n c e r t a i n t i e s  a s s o c i a t e d  wi th  t h e  

element average power c o r r e c t i o n s  determined from burnup measurements. 

The thermal  c a l c u l a t i o n s  w e r e  improved, however, through use  of a r a d i a l  

s t r a i n  c o r r e l a t i o n  developed from f u e l  compact metrology da ta  which 

pe rmi t t ed  a c c u r a t e  modeling of r a d i a l  s l e e v e  compact gaps. Thermal 

c a l c u l a t i o n s  were performed wi th  t h e  TREVER code and p r e d i c t e d  

tempera tures  were obta ined  f o r  comparison wi th  thermocouple measurements. 

In  a l l ,  180 comparisons between p red ic t ed  and measured tempera tures  i n  14  

d i f f e r e n t  d r i v e r  f u e l  e lements  were made. 

The average l i f e t i m e s  of t h e  16 C/A and 11 W / R e  d r i v e r  element thermo- 

couples  which surv ived  beyond BOL were 53% and 47% of f u l l  i r r a d i a t i o n  

exposure,  r e s p e c t i v e l y .  Seven C/A thermocouples f a i l e d  a t  BOL, presumably 

due t o  f a u l t y  assembly. 

couples  were observed t o  be approximately 1200°C and L14OO0C, respec-  

t i v e l y  . 
F a i l u r e  tempera tures  f o r  t h e  C/A and W/Re thermo- 
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The conc lus ions  of thermal  des ign  v e r i f i c a t i o n  are: 

1. The agreement between measured and c a l c u l a t e d  tempera tures  f o r  

t h e  19 thermocouple l o c a t i o n s  cons idered  i s  w i t h i n  k87"C (la) 

with an  apparent  b i a s  of k27"C f 7°C (lo) i n  t h e  p r e d i c t e d  

temperatures .  The most probable  causes  of t h i s  g e n e r a l  over- 

p r e d i c t i o n  of temperature  are e c c e n t r i c i t y  of t h e  s l eeve - fue l  

compact gap and underes t imat ion  of t h e  f u e l  compact thermal  

conduc t iv i ty .  

2. The agreement between c a l c u l a t e d  and measured tempera tures  

v a r i e s  s i g n i f i c a n t l y  i n  d i f f e r e n t  reg ions  of t h e  core .  Average 

disagreements  ( c a l c u l a t e d  m i n u s  measured t e m p e r a t u r e s )  were 

determined t o  be -18°C f 5°C (la) f o r  t he  i n n e r  s i x  r i n g s  of 

f u e l  e lements ,  + 85OC f 17°C (lo) f o r  r i n g s  7 through 12, and 

+46OC f 8OC (1 a )  f o r  r i n g s  13 through 15. The r o o t  mean squa re  

d e v i a t i o n s  i n  t h e  disagreement  are  k49OC (1  a ), f119"C (1 a ), 

and f54"C (la) f o r  r i n g s  1 through 6, 7 through 12, and 13 

through 15, r e s p e c t i v e l y  

3. Peak f u e l  tempera tures  i n  approximately 1% of the  d r i v e r  

e lements  were c a l c u l a t e d  t o  be i n  excess  of 1510"C, t h e  o r i g i n a l  

p r e d i c t i o n  ( R e f .  2) f o r  t h e  peak d r i v e r  element f u e l  t e m p e r a t u r e  

i n  Peach Bottom Core 2. This  increase i n  p r e d i c t e d  tempera tures  

is  a result of t h e  f u e l  compact-sleeve gap being l a r g e r  than  

o r i g i n a l l y  expected.  The d e c i s i o n  t o  reduce co re  power a f t e r  

701 EFPD prevented f u e l  tempera ture  p r e d i c t i o n s  from becoming 

f a r  o u t  ,of l i n e  wi th  des ign  temperatures .  Peak tempera tures  

approaching 1600°C were c a l c u l a t e d  f o r  d r i v e r  e lements  but  could 

n o t  be v e r i f i e d  due t o  thermocouple f a i l u r e  i n  t h e  

high-temperature e lements .  Peak tempera tures  of approximately 
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160OOC were also calculated for fuel test elements and were 

indirectly verified in FTE-14 and FTE-18 by thermocouple 

mea sur emen t s 

4. The usefulness of high-temperature thermocouple instrumentation 

for verification of temperature predictions has been demon- 

s trated. 
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APPENDIX 
IRRADIATION CONDITIONS AND FUEL PERFORMANCE DATA 

FOR PEACH BOTTOM FUEL ELEMENTS 
E01-01, F03-01, F05-05, E06-01, Cll-07, Ell-07, AND E14-01 

Temperature, f a s t  neut ron  f l u e n c e ,  and f u e l  performance d a t a  f o r  

Peach Bottom f u e l  elements E01-01, F03-01, F05-05, E06-01, Cll-07, Ell-07, 

and E14-01 are  presented  i n  t h e  fo l lowing  t a b l e s .  These r e s u l t s  were 

obta ined  us ing  t h e  Peach Bottom d r i v e r  element v e r s i o n  of t h e  TREVER (Ref. 

16)  code. The TREVER ana lyses  inc luded:  

1. No feedback of gamma scan da ta .  

2. A f u e l  compact r a d i a l  s t r a i n  c o r r e l a t i o n  developed from P I E  

s t r a i n  da t a .  

3. A thermal  c o n d u c t i v i t y  of 27.6 W/rn'K (13  Btu/hr-ft-OF) f o r  t h e  

f u e l  compacts. 

Except f o r  t h e  f u e l  compact thermal  c o n d u c t i v i t y ,  t h e s e  c a l c u l a t i o n s  

were i d e n t i c a l  t o  those  performed i n  suppor t  of t h i s  r epor t .  The 

thermal  conduc t iv i ty  w a s  changed from 19W/m'K (11 Btu/hr-ft-OF) t o  

27.6 W/m'K (15 Btu/hr-ft-OF) i n  accordance w i t h  t h e  conc lus ions  of 

t h e  r e p o r t .  Kernel mig ra t ion  d i s t a n c e s  and f a i l u r e  f r a c t i o n s  were 

c a l c u l a t e d  using t h e  50% conf idence  l e v e l  performance models g iven  i n  

Ref. 23. 
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TIME INTERVAL 
- 0  - 2 7 . 0  

2 7 . 0  - 6 2 . 7  
6 2 . 7  - 6 8 . 6  
6 8 . 6  - 2 0 2 . 1  

2 0 2 . 1  2 5 2 . 4  
2 5 2 . 4  - 2 9 8 . 0  
2 9 8 . 0  - 3 4 3 . 0  
3 4 3 . 0  - 385.4 
3 8 5 . 4  - 4 9 9 . 6  
4 9 9 . 6  - 5 6 4 . 1  
5 6 4 . 1  - 6 1 0 . 2  
6 1 0 . 2  - 7 0 1 . 2  
7 0 1 . 2  - 748.0 
748.0 - 7 8 8 . 0  
7 8 8 . 0  - 8 1 8 . 0  
8 1 8 . 0  - 8 3 5 . 0  
835 .0  - 9 5 8 . 0  
8 5 8 . 0  - 8 8 9 . 7  
8 8 9 . 7  - 8 9 6 . 9  

8 9 6 . 9  

TXME AVERAGED 
RMS 

T I R E  INTERVAL 
0 0  2 7 . 0  

2 7 . 0  - 62 .7  
6 2 . 7  - 6 8 . 6  
6 8 . 6  - 2 0 2 . 1  

2 0 2 . 1  - 2 5 2 . 4  
2 5 2 . 4  - 2 9 8 . 0  
2 9 8 . 0  - 3 4 3 . 0  
343 .0  - 385 .4  
385.4 4 9 9 . 6  
4 9 9 . 6  - 5 6 S . l  
5 6 4 . 1  6 1 0 . 2  
6 1 0 . 2  - 7 0 1 . 2  
7 0 1 . 2  - 7 4 8 . 0  
7 4 3 . 0  - 7 8 8 . 0  
7 8 8 . 0  - 8 1 8 . 0  
8 1 8 . 0  - 835'.0 
835.0 - 8 5 8 . 0  
8 5 8 . 0  - 8 8 9 . 7  
8 8 9 . 7  - 8 9 6 . 9  

e 9 6 . 9  

T I M E  AVLPACEO 
RMS 

E 0 1 - 0 1  C C H P A C T  1 

TEMPERATURES f C 1  
COOLANT M I h .  SLEEVE M A X .  SLEEVE M I N .  FUEL 

3 4 9 .  4 3 8 .  4 5 0 .  5 0 8 .  
356.  4 5 7 .  4 7 4 .  5 4 4 .  
3 4 4 .  4 2 1  4 3 5 .  4 9 2 .  
3 5 3 .  4 5 7 .  4 8 4 .  5 6 0 .  
360. 4 5 3 .  4 8 9 .  5 6 6 .  
3 5 9 .  4 3 9 .  4 7 5 .  5 4 4 .  
3 6 0 .  4 5 5 .  5 0 1 .  5 8 2 .  
3 6 3 .  4 5 9 .  5 1 2 .  5 9 6 .  
360 .  448. 9 9 7 .  5 7 2 .  
5 5 9 .  440. 4 9 5 .  5 7 3 .  
360. 446. 5 0 5 .  5 8 8 .  
350. 4 3 7 .  4 9 8 .  5 8 1 .  
3 5 4  4 4 1 .  5 0 3  5 8 7 .  
3 4 9 .  438. 4 9 4 .  5 7 0 .  
355 .  946. 5 0 4 .  584. 

3 5 2 .  4 5 3 .  522.  6 1  1.  
343. 4 4 1 .  505  5 8 9 .  
340. 4 3 1  489. 5 6 6 .  
340. 4 3 1 .  488. 5 6 6 .  

332 .  4 0 7  448. 5 0 8 .  

M A X .  FUEL 
5 4 0 .  
5 8 2 .  
5 2 1 .  
5 9 9 .  
602  
5 7 5 .  
6 1 7 .  
633. 
603. 
6 0 4  
6 2 1 .  
6 1 4 .  
6 2 0 .  
5 9 9 .  
6 1 4  
5 2 9  
6 4 7  
6 2 2  
596 
596  

355.  446. 492. 5 7 0 .  603. 
6 .  10  15 .  2 1 .  22. 

COOLA I f  
356. 
3 6 3 .  
3 4 9 .  ' 

3 6 0 .  
3 6 7 .  
365 .  
3 6 7 .  
370. 
3 6 6 .  
365 .  
3 6 6 .  
356.  
360. 
356. 
3 6 2 .  
3 3 8 .  
360, 
3 5 1 .  
3 4 7 .  
3 4 7 .  

362. 
6 .  

. E 0 1 - 0 1  COMPACT 2 

TEMPERATURES f C )  
R I h e  SLEEVE M A X .  SLEEVE MXN. FUEL 

4 5 4 .  468. 5 3 1 .  
4 7 6 .  496. 5 7 4 . .  
436. 4 5 3 .  517 .  
476 516 .  6 0 5 .  
473. 5 2 8 .  6 2 0 .  
4 5 6  508.  5 9 2 .  
4 7 5  5 4 1 .  6 3 7 .  
4 8 0 .  5 5 1 .  6 5 1 .  
4 6 7  5 2 9 .  6 1 8 .  
4 6 1  528 .  6 2 3 .  
4 6 8 .  540. 6 3 9 .  
4 6 0  5 3 1 .  6 2 9 .  
463. 5 3 5 .  6 3  3. 
4 6 1  5 2 5 -  6 1 4 .  
4 7 4 .  543.  637 .  
4 3 0 .  4 7 8 .  5 4 9 .  
4 8 3 .  5 6 5 .  6 6 9 .  
9 7 1  5 4 5 .  6 4  3. 
4 5 9 .  5 2 6 .  6 1 6 .  
4 5 9 .  5 2 6 .  6 1 6 .  

4 6 7  e 5 2 6 .  6 1  7. 
10.  1 9 .  2 7 .  

M A X .  FUEL 
568 
617 .  
55C. 
648. 
6 6 1 .  
6 2 1 .  
677  
6 9 3 .  
6 5 4  
66 1 
6 7 8 . .  
6 6 9  
6 7 2  
648. 
6 7 2  
5 7 5 .  
7 1 3 .  
683. 
6 5 3 .  
6 5 2 .  

6 5 6 .  
2 9  

FAST FLUENCE 
f 10**25 N/M**2!  

.oo 
0 3  

- 0 7  
. 0 8  
m24 

30  
. 3 4  
. 3 9  
.44 
. 5 7  

6 3  
6 8  

. 7 8  
- 8 3  
- 8 8  
. 9 2  
. 9 4  
. 9 7  

1.02 
1 . 0 3  

F L S T  FLUENCE 
f 1 0 * * 2 5  N/M**2) 

.oo 

.a4 
012  
0 1 3  
. 3 9  
. 4 9  
- 5 6  
065 
. 7 3  
. 9 3  

1 . 0 4  
1 . 1 3  
1 . 2 9  
1 . 3 7  
1 . 4 5  
1 . 5 1  
1 . 5 5  
1 . 6 0  
1 . 6 8  
1 . 7 0  
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EOI-01 CCPIPACT 7 

T I k E  INTERVAL 
-6 - 27.0 

2 7 . 0  - 6 2 . 7  
6 2 . 7  - 6 8 . 6  
6 8 . 6  - 2 0 2 . 1  

2 0 2 . 1  - 2 5 2 . 4  
252 .4  - 2 9 8 . 0  
2 9 8 . 0  - 343.0 
3 4 3 . 0  - 385 .4  
385.4 - 4 9 9 . 6  
4 9 9 . 6  - 5 6 4 . 1  
5 6 4 . 1  - 6 1 0 . 2  
6 1 0 . 2  - 701 .2  
701.2 - 748.0 
148 .0  - 788.0 
188.0 - 8 1 8 . 0  
8 1 8 . 0  - 8 3 5 . 0  
835.0 - 8 5 8 . 0  
858.0 - 8 8 9 . 7  
8 8 9 . 7  - 8 9 6 . 9  

8 9 6  09 

T I M E  AVERAGE0 
R M S  

T I M E  INTERVAL 
00 - 21 .0  

21 .0  - 6 2 . 7  
6 2 . 7  - 6 8 . 6  
68 .6  - 202 .1  

2 0 2 . 1  - 2 5 2 . 4  
252.4 - 2 9 8 . 0  
2 9 8 . 0  - 3 4 3 . 0  
3 4 3 . 0  - 305.4 
385.4 - Q 9 9 . 6  
4 9 9 . 6  - 5 6 4 . 1  
5 6 4 . 1  - 6 1 0 . 2  
6 1 0 . 2  - 7 0 1 . 2  
701 .2  - 7 4 8 . 0  
740 .0  788.0 
7 8 8 . 0  - t l 8 . O  
8 1 8 . 0  - 0 3 5 . 0  

8 5 8 . 0  - 8 8 9 . 7  
8 8 9 . 7  e 9 6 . 9  

8 9 6 . 9  

~ 3 5 . 0  - 858.0 

T I M E  AVERAGED 
R M S  

COOLANT 
4 0 6  
4 2 1 .  
394 .  
420 .  
420 .  
4 0 9  
420. 
424 
416. 
410. 
414. 
405. 
4 0 9  
4 0 7 .  
4 1 2 .  
380. 
4 1 4 .  
4 0 4  . 
3 9 7 .  
3 9 7 .  

413.  
8 .  

COOLANT 
419. 
436. 
405. 
4 3 5 .  
4 3 3 .  
420 .  
433 .  
437. 
429 .  
421 .  
4 2 5 .  
4 1 7 .  
420. 
420 .  
423. 
389 .  
426. 
416 .  
409 .  
4 0 9  

425 .  
9 .  

TEMPERATURES f C )  
H I h .  SLEEVE M A X .  S L E E V E  MIN. FUEL 

5 9 6  6 2 6  7 S 1 .  
6 3 8  681 .  817.  
5 6 1  5 9 5 .  7 1 6 .  
6 4 2 .  719.  8 0 9 .  
6 1 6 .  7". 8 9 5 .  
sno.  664 .  8 4 1 .  
6 2 1  7 2 7 .  9 2 7 .  
6 2 8 .  740. 9 5 2 .  
604. 6 9 8 .  9 0 0 .  
5 7 9 .  6 7 5 .  888. 
5 9 4 .  6 9 8 .  9 2 2 .  
5 8 7  6 9 0 .  9 2 4 .  
5 8 9  9 6 9 3 .  9 3 8 .  
5 9 2 .  684 9 1 5 .  
5 8 6 .  6 7 4 .  9 0  3. 
5 2 2  5 8 3 .  770 .  
6 0 5  713 .  9 7  0. 
5 9 0  6 0 7 .  94 0. 
5 7 1  6 5 8 .  9 0 2 .  
5 7 1 .  6 5 7 .  9 0 3 .  

6 0 4  6 9 3 .  8 9 5 .  
25 29.  4 9. 

. E O l - O l  COMPACT 8 

TEMPERATURES ( c )  
M I h .  SLEEVE M A X .  SLEEVE MIN.  FUEL 

6 1 6 .  6 4 8 .  7 5 6 .  
6 6 1  707.  8 4 6 .  
5 7 9  6 1 5 .  7 4 0 .  
6 6 5 .  7 4 5 .  9 2 2 .  
6 3 9  732 .  9 3 2 .  
5 9 9 .  684. 8 7 5 .  
644. 7 5 2 .  9 6 6 .  
6 5 1  765.  9 9 3 .  
6 2 5  7 2 1 .  94 1. 
5 9 7  . 6 9 4  9 2 8 .  
6 1 3 .  7 1 8 .  9 6 6 .  
6 0 6  e 711 .  9 7 1 .  
6 0 8 .  7 1 4 .  9 8 7 .  
6 1 2 .  7 0 6  9 6 5 .  
6 0 2  6 9 1 .  94 7. 
5 3 5 .  5 9 7 .  8 0 9 .  
6 2 3 .  7 3 1 .  1 0 1 9 .  
6 0 8  705 .  9 8 9 .  
5 0 0 .  675  9 5 0 .  
5 0 7  6 7 5 .  9 5 1 .  

6 2 4 .  715 .  9 3 6 .  
27 31. 5 4 .  

M A X 4  FUEL 
8 0 1  
9 0 0  
7 7 9 .  
9 7 2 .  
9 7 3 .  
9 0 7 .  

1003.  
1 0 3 1 .  

9 6 7  
9 5 4 .  
9 9 2  
9 9 3 .  

1007 .  
9 7 7 .  
9 6 2 .  
8 1 2 .  

1 0 3 9 .  
1004 0 

9 6 0 .  
9 6 0 .  

9 6 1  
5 G .  

M A X .  FUEL 
829 
9 3 3 .  
8 0 5 .  

1 0 0 9 .  
1 0 1 3 .  

9 4 4 .  
1046.  
1076  
101 1 .  

9 9 7 .  
1 0 3 9  ' 

1043. 
1060. 
1 0 2 9 .  
1 0 0 8 .  

852 .  
1 0 9 0 .  
1 0 5 4 .  
1 0 0 9 .  
1010.  

1 0 1 0 .  
5 5 .  

FAST FLUENCE 
( 1 0 * * 2 5  N / M * * 2 )  

.oo 
- 0 9  
e25 
- 2 7  
. 0 2  

1.02 
1 .17  
1 . 3 6  
1.52 
1.95 
2 .18  
2.35 
2 .68  
2 .85  
2 . 9 9  
3 .11  
3 .17  
3.27 
3.42 
3.45 

FAST FLUENCE 
( l O * * Z S  N l l 4 + + 2 )  

.oo 

.10 
- 2 6  
. 2 8  

8 6  
1 .08  
1.23 
1 . 4 3  

2.05 
2 .29  
2 .47  
2 .81  
2 . 9 9  
3.14 

1 . 6 0  

3.26 
3 .32  
3.42 
3.58  
3 .61  



T I H E  INTERVAL 
-0 - 27.0 

27.0 - 62.7 
62.7 - 6 8 . 6  
68.6 - 202.1 

202.1 - 252.4 
252.4 - 298.0 
298.0 - 343.0 
343.0 - 385.4 
385.4 - 499.6 
499.6 - 564.1 
564.1 - 610.2 
610.2 - 701.2 
701.2 - 748.0 
748.0 - 788.13 
7 8 8 . 0  - 818.0 
818.0 - 835.0 
835.0 - 8 5 8 . 0  
850.0 - 889.7 
889.7 - 896.9 

896.9 

T I H E  AVERAGED 
R M S  

TIME SNTERVAL 
-0 - 27.0 

27.0 - 62.7 
62.7 - 6 8 . 6  
68.6 - 202.1 

202.1 - 252.4 
252.4 - 298.0 
298.0 - 343 .n  
343.0 - 385.4 
305 .4  - 499.6 
499.6 - 5 6 4 . 1  
564.1 - 610.2 
610.2 - 701.2 
701.2 - 748.0 
748.0 - 788.0 
788.0 - 818.0 
818.0 - 835.0 
835.0 - 858.0 
858.0 - 889.7 
889.1 - 896.9 

896.9 

T I M E  AVERAGED 
R M S  

COOLANT 
432. 
450. 
416. 
450. 
446. 
432. 
447. 
451. 
442. 
432. 
437. 
429. 
432. 
432. 
435. 
399. 
439. 
429. 
420. 
420. 

438. 
10. 

COOLANT 
445. 
465 .  
427. 
465. 
460. 
444. 
461. 
465. 
4 5 5 .  
444. 
450. 
441, 
445. 
445. 
447. 
409. 
452 .  
442. 
433. 
432. 

452. 
11. 

t01-01 C O n r n C l  9 

TEMPERATURES ( C )  
H I h .  SLEEVE M A X .  SLEEVE H I N .  FUEL 

632 665. 774. 
679 726. 8 6 0 .  
593. 630. 757. 
684 764 945. 
6 6 0 .  754. 963. 
617. 703. 903. 
6 6 5  774. 999. 
673 788. 1029. 
645 7 4 2 .  976. 
613. 711. 961. 
630. 737. 1003. 
624. 730. 1010. 
626 732. 1028. 
630. 725. 1006. 
617. 705 . 982. 
548 . 609. 840. 
639 747. 1056. 
623 720. 1027. 
603 690. 98 7. 
602 689. 988. 

642 734. 968. 
28. 32 5 9 .  

.E01-01 COMPACT 10 

TEttPERATURES ( C )  
MIh.  SLEEVE MAX. SLEEVE H I k .  FUEL 

6'87 681 790. 
696 744. 887. 
606 643. 772. 
701 781. 965. 
677 772. 986. 
632 718. 925. 
683. 792 . 1024. 
691 8 0 6 .  1055. 
662 758. 1002. 
631 730 995. 
649 757. 1039. 
643. 7 5 0 .  1046. 
6 4 5  752 1066. 
650 746. 1046. 
634. 722. 1018. 
562 623 872. 
658 76b. 1095. 
641. 739. 1065 .  
620 707. 1024. 
619 1 0 7 .  1025. 

6 6 0 .  1 5 2 .  997. 
2 8 .  33 .  6 5 .  

MAX. FUEL 
849. 
957. 
824 
1034. 
104 7 
975. 
1083. 
1115. 
1048. 
103 3 
1076 
1085. 
1103. 
1073. 
1044. 
884. 

1129. 
1093. 
1047. 
1048 

1045. 
60. 

M A X .  FUEL 
866 
971 
840. 

1 0 5 6 .  
1072. 
998 
1110. 
1143. 
1076. 
1 06'9 . 
1117. 
1126. 
1146. 
1115. 
1082, 
917. 
1169 
1133 
1086. 
1067. 

1075. 
65. 

FAST FLUENCE 
Il0+*25 N / I 4 * * 2 )  

.oo 

.lo 
e27 
29 
.89 

1.11 
1.27 
1.47 
1.65 
2.11 
2.36 
2.55 
2.91 
3.09 
3.25 
3.37 
3.43 
3.53 
3.69 
3.73 

FAST FLUENCE 
t10**25 N/H+*2t 

.oo 
-10 
027 
30 

-91 
1.14 
1.30 
1.51 
1.70 
2.17 
2.43 
2.62 
2.99 
3.18 
3.34 
3.46 
3.53 
3.63 
3.80 
3.83 
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TIME INTERVAL 
e 9  - 2 7 . 0  

2 7 . 0  - 6 2 . 7  
6 2 . 7  - 68 .6  
68 .6  - 2 0 2 . 1  

2 0 2 . 1  - 2 5 2 . 4  
2 5 2 . 4  - 2 9 8 . 0  
2 9 8 . 0  - 343.0 
343 .0  - 385.4 
385 .4  - 4 9 9 . 6  
4 9 9 . 6  - 5 6 4 . 1  
5 6 4 . 1  . -  6 1 0 . 2  
6 1 0 . 2  - 7 0 1 . 2  
7 0 1 . 2  7 4 8 . 0  
7 4 8 . 0  - 7 8 8 . 0  
788.0 - 8 1 8 . 0  
8 1 8 . 0  - 6 3 5 . 0  
835 .0  - 8 5 8 . 0  
658.0 - 6 8 9 . 7  
8 8 9 . 7  - 8 9 6 . 9  

8 9 6 . 9  

TIME AVERAGED 
RMS 

TIME INTERVAL 
e 0  - 2 7 . 0  

27 .0  - 6 2 . 7  
62 .7  - 6 8 . 6  
68 .6  - 2 0 2 . 1  

2 0 2 . 1  - 252 .4  
252 .4  - 2 9 8 . 0  
2 9 8 . 0  - 343.0 
343.0 - 385 .4  
3 8 5 . 4  - 4 9 9 . 6  
4 9 9 . 6  - 5 6 4 . 1  
5 6 4 . 1  - 6 1 0 . 2  
6 1 0 . 2  - 7 0 1 . 2  
7 0 1 . 2  - 7 4 8 . 0  
7 4 8 . 0  - 788.0 
7 8 8 . 0  - 8 1 8 . 0  
8 1 8 . 0  - 8 3 5 . 0  
835 .0  - 8 5 8 . 0  
858.0 - 6 8 9 . 7  
88p .7  - 8 9 6 . 9  

8 9 6 . 9  

T I n E  A V E R A G E D  
R f l S  

COOLANT 
,484. 
510 .  
4 6 2 .  
5 1 1 .  
5 0 2 .  
4 7 9 .  
503.  
508 
4 9 5 .  
480. 
4 8 8 .  
4 8 1 .  
4 8 4  
4 8 7 .  
4 8 4 .  
440. 
4 9 2 .  
4 8 1 .  
4 7 0 .  
4 7 0 .  

4 9 2 .  
1 4 .  

COOLAN? 
4 9 7 .  
525. 
4 7 3 .  
5 2 6 .  
5 1 6 .  
4 9 1 .  
5 1 7 .  
5 2 2 .  
508. 
4 9 2 .  
5 0 2  
4 9 4 .  
4 9 7 .  
5 0 1 .  
4 9 7 .  
4 5 1 .  
5 0 6  
4 9 5 .  
483. 
483. 

5 0 6 .  
1 5 .  

EO1-01  CUMPACT 1 3  

TEMPERATURES t C )  
M I h .  SLEEVE M A X .  SLEEVE M I N .  FUEL 

6 8 6  722.  830. 
7 4 1 .  790.  9 3 2 .  
6 4 1  678.  8 0 7 .  
7 4 7 .  8 2 4  1 0 0 9 .  
7 2 2  813.  1 0 3 2 .  
6 7 0  752. 9 6 6 .  
7 2 8  8 3 3 .  1 0 7 3 .  
7 3 7 .  8 4 8 .  1 1 0 5 .  
7 0 5  7 9 0  1 0 5 1 -  
6 7 8 .  777.  1 0 6 3 .  
6 9 9  807.  1 1 1 1 .  
6 9 4  801.  1 1 2 3 .  
6 9 4  802 .  1 1 4 4 .  
7 0 2  798.  1 1 2 2 .  
6 7 8  764.  1 0 8 3 .  
5 9 9 .  659 .  9 3 1 .  
7 0 5 .  812. 1 1 6 4 .  
6 8 8  784 .  1 1 3 3 .  
6 6 4 .  750.  1 0 9 1 .  
6 6 3  749.  1 0 9 1 .  

7 0 6  796.  1 0 5 4 .  
2 9  34. 74 .  

.E01-01 COMPACT 14 

TEHPERATURES ( C )  
M I N .  SLEEVE M A X .  SLEEVE M I N .  FUEL 

7 5 3 .  803. 9 4 3 .  
6 5 0  687 .  8 1  5. 
7 6 0  835. 1 0 1 6 .  
7 3 5 .  824.  1 0 4 2 .  
6 8 1  761 .  9 7 4 .  
7 4 1  844. 1 0 8 3 .  
7 5 0  859 .  1 1 1 5 .  
7 1 7 .  809 .  1Oc. l .  
6 9 0  789.  1 0 7 5 .  
7 1 2  820.  1 1 2 4 .  
7 0 7  814 .  1 1 3 6 .  
7 0 8  815 .  1 1 5 6 .  
7 1 6  812.  1 1 3 6 .  
6 9 3  779.  1 1 0 0 .  
6 1 1 .  671 .  9 4 6 .  
7 2 2  829.  1 1 8 1 .  
7 0 4  800. 1 1 5 0 .  
6 7 9  rn 764 1 1 0 7 .  
6 7 8  764 1 1 0 8 .  

7 1 9  808 .  1 0 6 6 .  
29  3 4 .  7 6 .  

6 9 7  733.  4. 

M A X .  FUEL 
9 0 6  

1 0 2 3 .  
e 7 5 .  

1 1 0 0 .  
1120 .  
1 0 4 0 .  
1 1 6 0 .  
1 1 9 5 .  
1 1 2 7  
1 1 4 1 .  
1194  
1205 
1 2 2 6 .  
1 1 9 6  
1 1 5 0 .  

9 7 8 .  
1 2 4 2 .  
1 2 0 5 .  
1 1 5 5 .  
1 1 5 6 .  

1 1 3 5 .  
7 5 .  

HAX. FUEL 
9 1 5 .  

1 0 3 2  
. 8 8 2 .  

1 1 0 8 .  
1129  
1 0 4 9 .  
1 1 7 0 .  
1205 
1 1 3 7 .  
1 1 5 4 .  
1 2 0 7 .  
1 2 1 9 -  
1239 
1 2 0 9  . 
1 1 6 7 .  

9 9 3 .  
1 2 6 0 .  
1 2 2 3 .  
1 1 7 3 .  
1 1 7 3 .  

1 1 4 7 .  
7 1 .  

FAST FLUENCE 
I 1 0 + + 2 5  N / M + + 2 1  

.oo 

. 1 0  
e 2 7  
. 3 0  
- 9 2  

1.15 
1 .33  
1.54 
1 .73  
2 .22  
2 . 5 0  
2 . 7 0  
3.09 
3.29 
3 .45  
3 .59  
3 - 6 5  
3 .17  
3.94 
3 . 9 8  

t 1 0 + + 2 5  FAST FLUENCE N/M**21  

.oo 

. 1 0  

2 9  
- 9 1  

1.14 
1 .32  
1 . 5 3  
1 .72  
2 . 2 1  
2 .49  
2.69 
3.08 
3 .28  
3 . 4 5  
3.59 
3 .65  
3 .77  
3.94 
3 .98  

. 2 7  



96'f 
Z6'f 
CL'E 
Z9'f 
SS'f 
Zh'f 
SZ'f 
hO'f 
S9.Z 
Sh'Z 
L1.2 
89'1 
6h'l 
62'1 
21'1 
68. 
62' 
92' 
01' 
00' 

(Z+*U/N SZ*+OlI 
33N3nlJ 1SVJ 

66's 
S6.f 
LL'f 
99'f 
6S'f 
Sh'f 
8Z'f 
80's 
69'2 
8h.Z 
02.2 
lL.1 
ZS'I 
lf'l 
51.1 
06- 
62. 
12' 
01 
00' 

(Z++U/N SZ++OI) 
33)~3nij isvj 

'08 '6L 'hf 82 'LI 
-1911 'I 801 *6Z8 'fhL -<ts 

'lot1 'hfll 'f6L '8OL '6CS 
'IOZl 'CEll 'f6L ROL '60s 
*ESZl '3Lll 'lf8 'SZL 'TZS 
'06Z1 'OlZI '098 'hSL 'hfS 
*ai01 '0L6 OS69 '919 'fLh 
'9611 'LZll 808 'ZZL 'ZZS 
'OSZI '9Sll *8f8 hhL '625 
*6S21 'SL11 '6f8 'hEL 'f 1s 
'6E2I '951 1 'bE8 'CfL -12s 
*wzzr 'hh11 'hh8 '8SL '82s 
'fL11 'f601 '218 'SlL 'LIS 
'91r11 'ILOI *LZ0 '6SL 'htf 
*kizr '9211 *LL~ 'SLL 'ISS 
'6Lll 'h601 '298 h9L 'ShS 

9SO 1 '1 86 '9LL IOL 'SlS 
.ob11 'hSO1 'Zh8 '8SL hhS 
'SllI '8ZOI *ZS9 '18L '9SS 
'068 *hZ9 'ZOL '999 '966 
'hhO1 'LSb 'ZZ8 'hLL ss 
'LZ6 'hS8 'OSL 'SIL 'ZZS 

13nj *Xvn 73nj *NIU 3h3315 *xvn 33375 *vim iNvl003 
(3) s3wuvt13dn3i 

91 l3VdH03 10-103 

'6L '8 L 'hS '62 '91 
'9Sl I 'S LO1 -618 '1fL '615 

'1121 1 '6LL h69 '96h 
*E211 *bLL h69 '96h 
'L91I *918 'OZL '605 
08611 'Sh8 'BEL 'OZS 
'096 Oh89 hZ9 'Z9h 
'9111 'h6L '80L '605 
*8hll 'SZ8 *IfL '515 
'891 I '828 'ZZL -01s 
'8hll 'LZ8 'I21 '80s 

'9801 '108 'TOL '50s 
'8901 '819 '6ZL -12s 
'E211 '698 'Z9L -91s 
'06CI 'hS8 'tSL 'IfS 
'086 '69L '269 'f os 
*6h01 Oh58 LhL 'OCS 
'fZO1 'hh8 'ILL 'IhS 
'0 28 '569 859 'S8h 
'0 56 '218 b9L '6SS 
'Lh8 'IhL 901 '01s 

13nd 'NIU 3A331S *XVU 343315 'VIW AN11003 

-9C11 Off 8 *92L 'SIS 

(3) 53UnAVU3dW31 

SI 13VdW03 10-103 

6'968 
6.963 - 1'688 
LO688 - 0'8S8 
0'8S8 - O'SS8 
O'SS8 - 0'818 
0'818 - 0'88L 
0'881 - 0'8hL 

Z'10L - Z'019 
2.019 - l'h9S 
I'h9S - 9'66C 
9'66h - h'S8f 
b'S8f - O'fhf 
O*fhC - 0'862 
0'862 - h'ZSZ 
h'ZsZ - I'zoz 
I'ZOL - 9.89 
9'89 - l'Z9 

0'12 - 0' 
lVAU31NI 3WIl 

0'8hL - z*roL 

L*Z~ - O~LZ 

SWI 
O~~VU~AV 3w1i 

6.968 
6.963 - LO688 
LO688 - 0'858 

O'Sf8 - 0'918 
o*ese - 0.~~8 

o*eie - 0.88~ 
o-egi - 0.8~~ 
0'8hL - Z'IOL 
Z'1OL - 2'019 
2.019 - I'h9S 
I'h9S - 9'66h 
9.666 - C'S8f 
h'S8E - O'fhf 
O*fhS - 0'862 
0'86Z - C'ZSZ 
h'ZSZ - I'ZOZ 
1'ZOZ - 9'89 
9'89 - 1.29 
L.29 - 0'12 
O.LZ - 0' lVAI31NI 3WIl 

II 



S8'f 
18'f 
h9'f 
ZS'f 
Sh'C 
1f.C 
f 1.1 
h6'Z 
SS'Z 
Sf'Z 
80'2 
09'1 
fh.1 
fZ.1 
LO'I 
S8' 
LZ' 
SZ' 
60' 
00' 

(Z**W/N SZ+*Ol) 
33N3nlj 1SVj 

16.C 
L8'f 
69'f 
LS*f 
OS'f 
9f *f 
61.f 
66'2 
09'2 
0h.Z 
SI-z 
h9'1 
9h'l 
92'1 
60'1 
L8. 
82' 
92. 
01' 
00' 

(Z+LU/N SZ++Ol) 
33N31113 ASVj 

'SB 
'2911 

'fZZ1 
'fZZ1 
'QLZI 
'Slfl 

LfOI 
'6121 
'SfZI 
WZ9ZI 
'fhZ1 
.'ZfZf 

'LLII 
*fJfIl 
'QUZl 
'ZLTI 
'OS01 
*Sf1 I 

LO1 1 
'L88 
'ZhOl 

826 
13111 'XVY 

'28 hf 'LZ '8 1 
'h801 'Sh8 'Z9L '655 

'SSll '1 28 '8EL 'SfS 
'hS11 'h28 '6fL '9fS 
'OOZ~ 'f 99 '89L 'ISS 
'ffZ1 Of68 L8L *f 9s 

'291 I '658 '69L 'LSS 
'6LIl '459 LSL 'OSt 

'L86 'OZL '199 *S6h 
'8hll '6S8 'ZSL '6hS 

'1911 '658 'LSL '8hS 
'OS11 Oh98 '19L 'hSS 
'6601 'Of 8 *9fL '1 hS 
'L901 '8f8 SSL '095 
'ZZll '888 '16L '8LS 
'1601 'ZL8 'IBL 'Z LS 
'086 'S8L 'SlL 'LfS 
'fS01 hS8 'SLL OILS 
'SZOI '199 '96L *h8S 
OS28 'OIL 'LL9 'LIS 
'0 96 'hS8 *88L 'I 85 
'6S8 *t9L '8ZL '9 hS 

13nA 'NIW 3A3315 'XVW 3331s 'VIM IN111003 
(3) S3MfllVM3dY31 

81 13VdUO3 10-103. 

'18 'hf 82 'Ll 
't801 '8S8 'TSL '9hS 

'Shll '808 'fZL 'ZZS 
'Shll *608 hZL 'ZZS 
'0611 'LhW 'ZSL 9LfS 
'ZZZI 'LL8 'OLL '6hS 
'6L6 *80L '6h9 'h8h 
'9f 11 'h28 'LIL '9fS 
'0911 *6h8 'LSL Of hS 
'6L11 'OS8 '9hL 'LES 
'6511 '6 h8 '9hL 'hfS 
'8 h1 1 *SS8 *OSL 'I hS 
'L 60 I 'ZZ8 '9ZL '625 
'6901 'Zf 8 LhL 'LhS 
'hZ11 'Z88 'ZBL 'tr9S 
'2601 'L98 'fLL '655 
'Z 86 .OB1 'BOL '92s 
'Z SO 1 '8hB L9L '8SS 
'9Z01 'LS8 '68L '01s 
'SZ8 '90L 'ZL9 '905 
'656 'gZ8 '18L 'L9S 
'L S8 '9SL 'ZZL 'hfS 

73111 'NIW 3A3315 'XVW 3A3315 'YIW IN117003 
i 3 1 S 3 tlnl V 8 3dW3 1 

11 12VdU33 10-103 

6'968 
6'968 - LO688 
LO688 - 0'8S8 
0.8Sbl - O'Sf8 
O'S'i8 - 0'818 

O'88L - O'8hL 
0'8hL - Z'IOL 
2'10L - Z'OI9 
2.019 - I'h9S 
I'h9S - 9'66h 
9'66h - h'S8f 
h'S8f - O'fhf 
O'fhE - 0'862 
0'862 - h'ZSZ 
h'ZSZ - I'ZOZ 
1'20Z - 9'89 
9'89 - L'Z9 
1-29 - D'LZ 
.0'12 - 0. 7VAM3lNI 3WI1 

C.818 - 0'88L 

03911tl3A11 swa 3~11 

6'968 
6'963 - L'688 
LO638 - 0'858 

O'Sf0 - 0'818 
0'818 - O'88L 
0'981 - 0'9hL 
O'8hL - Z'1OL 
Z'IOL - Z'019 
Z'019 - I'h9S 
l'h9S - 9'66h 
9'66h - h'SBf 
h'S8f - O'fhf 
O*Chf - 0'862 
G'86Z - h'ZSZ 
h'ZSZ - I'ZOZ 
I'ZOZ - 9'89 
9'89 - L'Z9 
L'Z9 - O'LZ 
O'LZ - 9' 111AtI31NI 3WIl 

0'8S8 - o-ssa 



, 6 

T I M E  I N T E R V A L  
- 0  - 2 7 . 0  

21.0 - 6 2 . 7  
6 2 . 7  - 6 8 . 6  
6 8 . 6  .. 2 0 2 . 1  

2 0 2 . 1  - 2 5 2 . 4  
2 5 2 . 4  - 2 9 8 . 0  
2 9 8 . 0 '  - 3 4 3  .O 
3 4 3 . 0  - 3 8 5 . 4  
3 8 5 . 4  - 4 9 9 . 6  
4 9 9 . 6  - 5 6 4 . 1  
5 6 4 . 1  - 6 1 0 . 2  
6 1 0 . 2  .. 7 0 1 . 2  
7 0 1 . 2  - 7 4 e . o  
7 4 8 . 0  - 7 8 8 . 0  
7 8 8 . 0  - 8 1 8 . 0  
8 1 8 . 0  - 8 3 5 . 0  
8 3 5 . 0  - 8 5 8 . 0  
8 5 8 . 0  - 8 8 9 . 7  
8 8 9 . 7  - 8 9 6 . 9  

8 9 6 . 9  

T I M E  A V E R A G E D  
RWS 

T I H E  INTERVAL 
- 0  - 2 1 . 0  

2 7 . 0  6 2 . 7  
6 2 . 7  - 6 8 . 6  
6 8 . 6  - 2 0 2 . 1  

2 0 2 . 1  - 2 5 2 . 4  
2 5 2 . 4  - 2 9 8 . 0  
2 9 8 . 0  - 343.C 
3 4 3 . 0  - 3 8 5 . 4  
385.4 - 4 9 9 . 6  
4 9 9 . 6  - 5 6 4 . 1  
5 6 4 . 1  - 6 1 0 . 2  
6 1 0 . 2  - 7 0 1 . 2  
7 0 1 . 2  - 748 .0  
7 4 8 . 0  - 7 8 8 . 0  
788.0 - 8 1 8 . 0  
8 1 8 . 0  - 8 3 5 . 0  
835.0 - 8 5 8 . 0  
8 5 0 . 0  - 8 8 9 . 7  
8 8 9 . 7  - 8 9 6 . 9  

8 9 6 . 9  

T I M E  A V E R A G E D  
R M S  

EOl-01 C G M P A C T  19 

T E M P E R A T U R E S  ( C J  
COOLANT MIh. SLEEVE M A X .  SLEEVE M I N .  FUEL M A X .  FUEL 

5 5 8 .  7 3 4 .  767 .  8 6 2 .  9 3 0 .  
5 9 4 .  7 9 5 .  8 4 0 .  9 6 3 .  1 0 4 3 .  
5 2 7 .  6 8 3  715. 8 2 6 .  8 8 6 .  
5 9 8 .  8 0 5 .  8 6 5 .  1 0 2 4 .  1 1 0 4 .  
5 8 4 .  7 8 2  8 5 6 .  1 0 4 8 .  1128 .  
5 4 8 .  7 2 1 .  7 8 7 .  9 7 4 .  1 0 4 3 .  
5 8 5 .  7 8 8 .  8 7 4 .  1 0 8 4 .  1164 
591 7 9 7  0 9 0 .  1 1 1 5 .  1 1 9 7 .  
572  7 6 1  8 4 0 .  1 0 6 1 .  1 1 3 0 .  
5 5 4 .  7 4 5 .  8 3 8 .  1 0 9 8 .  1 1 7 5 .  
567 .  7 7 1  8 7 2 .  1 1 4 9 .  1 2 3 0 .  
5 6 1 .  7 6 7 .  8 6 7 .  1 1 5 9 .  1 2 4 0 .  
5 6 3 .  7 6 7  8 6 7 .  1 1 7 7 .  1258 
570.  7 7 9  8 6 8 .  1 1 6 0 .  1233 .  
5 6 2 .  7 6 8  8 5 5 .  1 1 5 7 .  1229  
5 0 6  6 7 4 .  7 3 3 .  9 9 5 .  1 0 4 5 .  
5 7 8 .  8 0 3  9 1 0 .  1 2 4 2 .  1 3 2 5 .  
565 7 8 4 .  8 8 0 .  1 2 1 0 .  1 2 8 7 .  
5 4 9 .  7 5 4 .  8 3 9 .  ! 1 6 3 .  1 2 3 3 .  
5 4 9 .  7 5 4  839 .  1 1 6 4 .  1 2 3 3 .  

572.  7 7 1  852. 1 0 8 3 .  1159 
18 .  2 7 .  34. 8 3 .  8 6  

COOLANT 
5 6 9 .  
6 0 7  
537 
6 1 1 .  
596  
5 5 9 .  
597 .  
604  
58U. 
565  
580.  
5 7 4 .  
575.  
584  
576. 
5 1 8 .  
5 9 2 .  
5 8 0 .  
563 .  
5 6 2 .  

.E01-01 COMPACT 20 

T E M P E R A T U R E S  ( C  J 
H l h .  S L E E V E  M A X .  S L E E V E  HSN. FUEL 

7 3 9 .  710 .  863. 
800. 8Q3. 9 6 2 .  
6 8 7  7 1 8 .  8 2 5 .  
8 0 9  8 6 8 .  1 0 2 0 .  
7 8 7 .  858 .  1 0 4 1 .  
7 2 5 .  7 8 7 .  9 6 6 .  
7 9 3  875.  1 0 7 5 .  
8 0 2 .  8 9 0 .  1105 .  
7 6 6 .  8 4 2 .  1 0 5 1 .  
7 5 5  8 4 5 .  1 0 9 6 .  
7 8 1 .  880 .  1 1 4 6 .  
7 7 7 .  875.  1 1 5 1 .  
1 7 7  8 7 5 .  1 1 7 4 .  
1 9 0  8 7 7 -  1 1 5 8 .  
7 8 1 .  8 6 9 .  1 1 6 2 .  
6 8 6  7 4 5 .  9 9 9 .  
8 1 8 .  9 2 5 .  124  8 .  
7 9 9 .  894 . 121  5.  
7 6 8  8 5 3 .  1 1 6 6 .  
7 6 8 .  8 5 2 .  1 1 6 9 .  

RAX.  FUEL 
9 2 8  

1 0 3 9 .  
883. 

1 0 9 7 .  
1 1 1 8 .  
1 0 3 2  
1 1 5 2 .  
1184 D 

1 1 1 8 .  
1 1 7 2  
1227 ' 

1237 .  
1254 
1 2 3 0 .  
1234 
1049 .  
1331 .  
1 2 9 2 .  
1 2 3 8 .  
1 2 3 8  

5 8 4 .  7 7 9  8 5 7 .  1 0 7 9 .  1 1 5 4 .  
19 .  27 3 5 .  8 5 .  8 8 .  

F A S T  FLUENCE 
( 10**25 N/M*+2 J . 00 

0 9  
e 2 4  

2 6  
. 8 2  

1 . 0 3  
1 . 1 9  
1 . 3 9  
1 . 5 6  
2 . 0 3  
2 . 2 9  
2 . 4 9  
2 .87  
3 . 0 6  
3.24 
3 . 3 8  
3 . 4 5  
3 . 5 7  
3.74 
3.78 

F A S T  FLUENCtI 
t 10-25  N / R * * 2  t 

.00 
0 9  

e 2 3  
- 2 5  
. 7 9  

1 . 0 0  
1 . 1 5  
1 . 3 4  
1 . 5 0  
1 . 9 6  
2 . 2 2  
2 - 4 2  
2 . 7 9  
2 . 9 8  
3 . 1 5  
3 . 2 9  
3.36 
3.48 
3 . 6 6  
3.70 



TxnE INTERVAL 
-0 - 27.0 

27.0 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 
252.4 - 298.0 
298.0 - 343.0 
343.0 - 305.4 
385.4 - 499.6 
499.6 - 5 6 4 . 1  
564.1 - 610.2 
610.2 - 101.2 
701.2 - 748.0 
748.0 - 788.0 
788.0 - 018.0 
818.0 - 0 3 5 . 0  
835.0 - 858.0 
0 5 6 . 0  - 889.7 
889.7 - 896.9 

896.9 

TIME AVERAGED 
R n S  

TIME INTERVAL 
.O - 27.0 

27.0 - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 25204 
252.4 - 298.0 
298.0 - 343.0 
343.0 - 385.4 
385.4 - 499.6 
499.6 - 564.1 
564.1 - 610.2 
610.2 - 701.2 
701.2 748.0 
728.0 - 788.0 
708.0 - 018.0 
818.0 835.0 
8 3 5 . 0  - 8 5 8 . 0  
850.0  889.7 
809.7 - 896.9 

096.9 

T I M E  AVLRAGEO 
R M S  

~~ 

COOLANT 
5 8 0 .  
619. 
546. 
6250 
600 .  
569. 
609. 
616. 
595. 
577. 
592. 
5 8 7 .  
588 
597. 
509. 
529. 
607. 
594. 
576. 
576. 

597. 
19. 

COOLANT 
590. 
630. 
555. 
6 3 5 .  
620. 
578. 
621 
627. 
606 
580 .  
604 
599. 
600. 
610. 
603. 
5 4 0 .  
622. 
600. 
590. 
590. 

608 
19. 

L01-01 C O E P A C I  2 1  

TEMPERATURES t C )  
n I h .  SLEEVE M A X .  S L E E V E  WIN. FUEL 

741 771. 860. 
803. 844. 958. 
609 718. 820. 
812. 867. 101 1. 
790 856. 1029. 
721. 705. 954. 
796 873. 1062. 
8 0 5 .  888. 1090. 
769 841. 1037. 
762 050 .  1089. 
78'9 . 885 .  1139. 
705. 8 8 0 .  1149. 
785 880.  1165. 
798 803 .  1150. 
795. 801. 1164. 
697 755. 999. 
0 3 3 .  938. 1249. 
813. 907. 1217. 
781 065. 1169. 
781 865. 1170. 

785 859. 1071. 
27 37. 86. 

. E D I - O l  COMPACT 22 

TEMPERATURES t C 1  
M I h .  SLEEVE W A X .  SLEEVE MIN. FUEL 

7 4 4 .  773. 859. 
006 846 .  954. 
692 719. 816. 
815. 867. 1004. 
795 . 856. 1021. 
731 705. 94 5. 
BOO. 872. 1051. 
809 888 .  1079. 
773. 841. 1026. 
766 851. 1076. 
794. 885. 1125. 
790 8Al. 1134. 
790 881. 1149, 
804 885 .  1136. 
006 892. 1161. 
706 764. 996. 
845 949. 1246. 
825 918. 1214. 
793 . 875. 1166. 
792 e 875. 1166. 

790 b 8610 1061. 
28. 3 8 .  85. 

M A X .  FUEL 
922 

1031. 
875 
1085. 
1103 
1017. 
1135. 
1166 
1101. 
1164 
1216. 
1227. 
1243. 
1220. 
1236 
1 0 S G .  
1333- 
1294. 
1239. 
1239 

1143. 
90. 

M A X .  FUEL 
918. 

1024. 
869. 
1074. 
1092 
1006. 
1122. 
1152. 
1088. 
1149. 
1202. 
12lt. 
1225. 
1204. 
1232. 
1046. 
1329. 
1290. 
1235 
12?5 

1131. 
89 

FAST FLUENCE 
(10+*25 N / H * * 2 )  

e00 
08 
.22 
e24 
e 7 6  
.95 

1.10 
1.28 
1.44 
1.88 
2.14 
2.33 
2.69 
2.87 
3.05 
3.18 
3.26 
3.37 
3.55 
3.59 

F A S T  FLUENCE 
( 1 0 * * 2 5  N/M**2 )  

e 00 
.08 
.21 
a23 
72 
.9 1 

1.05 
1.22 
1.37 
1.79 
2.04 
2.22 
2.57 
2.75 
2.93 
3.06 
3.14 
3.25 
3.43 
3.47 

, 4 



TIME INTERVAL 
e 0  27 .0  

2 7 . 0  - 6 2 . 7  
62 .7  - 6 8 . 6  
6 8 . 6  - 2 0 2 . 1  

2 0 2 . 1  - 2 5 2 . 4  
252 .2  - 2 9 8 . 0  
2 9 8 . 0  - 3 2 3 . 0  

385.4 - 4 9 9 . 6  
4 9 9 . 6  - 5 6 4 . 1  
5 6 4 . 1  - 6 1 0 . 2  
6 1 0 . 2  - 7 0 1 . 2  
701 .2  - 7 4 8 . 0  
7 4 8 . 0  - 7 6 8 . 0  
788.0 - 8 1 8 . 0  
818.0 - 8 3 5 . 0  
8 3 5 . 0  - 858 .0  
8 5 8 . 0  - 8 8 9 . 7  
8 8 9 . 7  - 8 9 6 . 9  

343.0  - 385 .4  

8 9 6 . 9  

TIME AvERAtEO 
R M S  

TIME INTERVAL 
- 0  - . 2 7 . 0  

27 .0  - 6 2 . 7  
62 .7  - 6 8 . 6  
68.6 - 2 0 2 . 1  

202 .1  - 2 5 2 . 4  
252 .4  - 2 9 8 . 0  
2 9 8 . 0  - 343.0 
3 4 3 . 0  - 385 .2  
385 .2  - 4 9 9 . 6  
4 9 9 . 6  - 5 6 2 . 1  
5 6 4 . 1  - 6 1 0 . 2  
6 1 0 . 2  - 7 0 1 . 2  
701 .2  - 7 4 8 . 0  
748.0 - 7 8 8 . 0  
788.0 - 8 1 8 . 0  
818.0 - 835 .0  
835.0 - 8 5 8 . 0  
0 5 8 . 0  - 8 8 9 . 7  
8 8 9 . 7  8 9 6 . 9  

8 9 6 . 9  

T I H E  AVERAGED 
R M S  

COOLANT 
5 9 9 .  
6 4 1 .  
5 6 3 .  
6 4 6 .  
6 3 0 .  . 
587 .  
6 3 2 .  
6 3 8 .  
6 1 6 .  
5 9 9 .  
6 1 6 .  
6 1 1 .  
6 1 2 .  
6 2 2 .  
6 1 6 .  
551 .  
6 3 6 .  
6 2 3 .  
603. 
6 0 3 .  

6 2 0 .  
2 0 .  

COOLANT 
608 
651 .  
5 7 1 .  
6 5 6 .  
6 4 1 .  
5 9 6 .  
6 4 2 .  
6 4 9 .  
6 2 6 .  
610. 
6 2 7 .  
6 2 2 .  
6 2 3 ;  
6 3 4 .  
6 2 9 .  
5 6 2 .  
6 5 0 .  
6 3 6 .  
6 1 6 .  
6 1 6 .  

650.  
2 0 .  

EOl-01 C O R P A C T  2 3  

T E N P E R A T U R E S  t C )  
MIh.  SLEEVE M A X .  SLLEVE 

7 2 2 .  
8 0 6  
6 9 1 .  
8 1 5 .  
7 9 5 .  
7 3 1  a 
800.  
8 1 0 .  
7 7 4 .  
7 7 1  
79'8. 
7 9 5  
7 9 4 .  
8 0 9  
8 1 6 .  
7 1 5 .  
8 5 6  
8 3 6 .  
8 0 3  
803. 

7 9 2  
29 

771.  
843. 
717 .  
8 6 3 .  
852.  
781.  
866 .  
882 .  
836  
851 .  
8A6. 
882.  
882.  
0 8 7  
9 0 1 .  
772.  
958.  
9 2 7 .  
8 8 2 .  
884.  

860. 
YO. 

K I N .  FUEL 
8 5 2 .  
9 2 5 .  

' 9 9 1 .  
1005. 

9 2 9 .  
1 0 3 3 .  
1 0 5 9 .  
1007. 
1063. 
1 1 1 1 .  
1 1 1 9 .  
1 1 3 2 .  
1 1 2 1 .  
1 1 5 5 .  

9 9 0 .  
1 2 4 0 .  
1 2 0 7 .  
1 1 5 9 .  
116l l .  

aoa .  

1 0 4 7 .  
8 5 .  

.E01-01 CORPACT 24 

T E W E R A T U R E S  t c l  
M I h .  SLEEVf M A X .  SLEEVE MIN.  FUEL 

7 4 2  a 767.  843 .  
804. 838 .  9 3 2 .  
6 8 9  713. 7 9 7 .  
8 1 3 .  856.  9 7 3 .  
7 9 6  849 .  9 9 2 .  
7 3 2  778 .  9 1 6 .  
801.  863 .  1 0 1 8 .  
8 1 1 .  878.  1043. 
7 7 5  . 8 3 3 .  9 9 2 .  
7 7 3 .  849 .  1 0 4 5 .  
8 0 0 .  8 8 3 .  1 0 9 2 .  
7 9 7 .  880. 1 0 9 9 .  
7 9 6 .  880.  1 1 1 1 .  

8 2 4  9 0 7 .  1 1 4 5 .  
7 2 2  778.  9 8 1 .  
8 6 5  965 .  1 2 2 9 .  
8 4 4  0 934 .  1 1 9 6 .  
8 1 1 .  890 .  1 1 4 8 .  
8 1 1 .  8 9 0 .  1 1 4 8 .  

8 1 2 .  886 .  1 1 0 2 .  

7 9 4 .  85.8. 1 0 3 1 .  
29 21 .  84. 

M A X .  FUEL 
9 0 8  

1 0 1  1. 
858 .  

1057 .  
1072  

986  a 
1099  
1 1 2 8 .  
1065.  
1132 .  
1 1 8 4 .  
1192 .  
1 2 0 5 .  
1 1 8 6 .  
1226 
1040. 

1 2 8 3 .  
1227 .  
1 2 2 6 .  

1 1 1 4 .  
9 0 .  

1 3 2 2 -  

M A X .  FUEL 
894 
9 9 4 .  
8 2 3 .  

1035.  
1 0 5 5 .  

9 7 0 .  
1080. 
1108 
1 0 4 7 .  
1111 .  
1 1 6 2 . '  
1 1 6 8  
1 1 8 1 .  
1 1 6 3 .  
1 2 1 4 .  
1 0 2 9 .  
1309  s 
1 2 7 0 .  
1 2 1 5 .  
121 5 

I D 9 4  
9 0 .  

F A S T  FLUENCE 
t 1 0 + + 2 5  N /M*+2)  

. o o  

.08 

. 2 0  

. 2 2  
- 6 8  
e 8 6  
. 9 9  

1 .15  
1 .30  
1 . 7 0  
1 .94  
2 .12  
2 . 4 5  
2 . 6 3  
2 .80  
2 .93  
3.01 
3.12 
3 .29  
3 .33  

FAST FLUENCE 
t 1 0 + * 2 5  N/M*+2)  

.oo 
a 0 7  

. 2 0  
- 6 2  
. 8 0  
. 9 3  

1 .08  
1 .22  
1 .60  
1 . 8 3  
1 . 9 9  
2 .32  
2 .48  
2.65 

. 1 9  

2 .78  
2.85 
2.96 
3 .13  
3.17 



TIME INTERVAL 
- 0  - 27.0 

27.0 - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 
252.4 - 298.0 
298.0 - 343.0 
343.0 - 3 8 5 . 4  
385.4 - 499.6 
499.6 - 564.1 
564.1 - 610.2 
610.2 - 7 0 1 . 2  
701.2 - 748.3 
748.0 - 788.0 
788.0 - 818.0 
818.0 - 835.0 
8 3 5 . 0  - 8 5 8 . 0  
8 5 8 . 0  - 889.7 
889.7 - 896.9 

8 96 -9 

T I M E  A V E R A G E D  
RWS 

T I N E  INTERVAL 
- 0  - 27.0 

27.0 - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 
252.4 - 798.0 
298'.0 343.D 
343.0 - 385.4 
385.4 - 999.6 
499.6 - 564.1 
564.1 - 61C.2 
610.2 - 701.2 
701.2 - 7 4 8 . 0  
748.0 - 788.0 
786.0 - R18.n 
818.0 - 835.0 
835.0 - 8 5 8 . 0  
858.0 889.7 
889.7 - 896.9 

896.9 

T I M E  AVEPAGEO 
R M S  

EU1-01 C L h P A C T  25 

TEMPERATURES (CI 
COOLANT M I b .  SLEEVE M A X .  SLEEVE M I N .  FUEL 
616. 742 765. 836. 
661. 803 035. 924. 
578. 689. 711. 789. 
666. 812. 8 5 2 .  960. 
6 5 0 .  794. 841. 971. 
604 729 771. 896. 
6 5 1 .  799. 853. 994. 
659. 808 868. 1018. 
635. 772. 8 2 5 .  968. 
619. 773. 843. 1022. 
637. 8 0 0 .  878. 1068. 
632. 797. 875. 1074. 
6 3 3 .  796 875. 1084. 
645. 812. 882. 1077. 
641. 831 912. 1132. 
573. 728 762 968. 
664 872, 970. 1214. 
650 852 939. 1182. 
629. 819, 895. 1133. 
629. 818. 895 1133. 

640. 794. 853. 1012. 
20. 31 r 3 .  82. 

COOLANT 
624 
669. 
5 8 5 .  
675. 
659. 
611. 
660- 
667. 
643. 
628. 
647. 
642. 
6'45. 
656. 
654 
583. 
677. 
663. 
641. 
641. 

€01-01 COMPACT 26 

TEMPERATURES ( C )  
M I h .  SLEEVE M A X .  SLEEVE MINO FUEL 

739. 760. 827.  
800. 829. 91 1. 
687 707. 778. 
809. 845. 944. 
790 832. 950. 
726 763. 876. 
795. 843. 971. 
804. 858 993. 
769 816. 944. 
772 837. 1000. 
800. 871 1044. 
797. 869. 1049. 
7 9 6  8 6 9 .  1058. 
812. 8 7 7 .  1052. 
6 3 5 .  913. 1114. 
132. 784. 952. 
676. 970. 1193. 
856 940. 1161. 
823. 896. 1112. 
822 8960 1112. 

M A X .  FUEL 
8 8 5 .  
981. 
832 
1018. 
1029 
046. 

1 c s z .  
1078. 
1019. 
1085. 
1134 
1139. 
1lSG. 
1135. 
1199. 
1015. 
123i. 
1253. 
1198 
1198. 

1071 
88. 

H A X .  FUEL 
871. 
964 
818 
997. 
1004. 
921. 
1024 
1048. 
991. 
1059. 
1106.' 
1110. 
1119. 
1107. 
1176. 
997. 
1268. 
1230. 
1175. 
1175. 

650 192 047. 991. 10'46. 
20. 32 44. 80. 86 a 

FAST FLUENCE 
f10**25 N / M * + Z I  

.oo 
- 0 7  
.l? 
.19 
. 5 9  
.74 
86 

1.00 
1.12 
1.48 
1.70 
1.85 
2.16 
2.31 
2.Q7 
2.60 
2.67 
2.78 
2.94 
2.98 

FAST FLUEYCE 
( l0**25 N/H**2  b 

.oo 
~ 0 6  
16 
.17 
.54 
69 
.79 
92 

1.04 
1.37 
1.57 
1.71 
1.99 
2.14 
2.29 
2-41 
2.48 
2.58 
2.74 
2.77 
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T I M E  I N T F R V A L  
e 0  - 2 7 . 0  

27.0 - 6 2 . 7  
6 2 . 7  - 6 8 . 6  
68 .6  - 2 0 2 . 1  

2 0 2 . 1  - 252 .4  
252 .4  - 2 9 8 . 0  
2 9 8 . 0  - 343.0 
343 .0  - 3 8 5 . 4  
385.4 - 4 9 9 . 6  
499 .6  - 5 6 4 . 1  
5 6 4 . 1  - 6 1 0 . 2  
6 1 0 . 2  - 7 0 1 . 2  
7 0 1 . 2  - 7 4 8 . 0  
708 .0  - 7 8 8 . 0  
7 8 8 . 0  - 818.0 
8 1 8 . 0  - 835.0 
835.0 - 8 5 8 . 0  
8 5 8 . 0  - 8 8 9 . 7  
8 8 9 . 7  - 8 9 6 . 9  

8 9 6 . 9  

T I M E  A V E R A G E D  
R R S  

T I t l E  I N T E R V A L  
e 0  - 27 .0  

27.0 - 6 2 . 7  
62.7 - 6 8 . 6  
6 8 . 6  - 2 0 2 . 1  

2 0 2 . 1  - 2 5 2 . 4  
2 5 2 . 4  - 2 9 8 . 0  
2 9 8 . 0  - 3 4 3 . 0  
343.0 - 3 8 5 . 4  
385.4 - 4 9 9 . 6  
4 9 9 . 6  5 6 4 . 1  
5 6 4 . 1  - 6 1 0 . 2  
6 1 0 . 2  , -  7 0 1 . 2  
7 0 1 . 2  - 7 4 8 . 0  
7 4 8 . 0  - 7 8 8  -0 
7 8 8 . 0  - 8 1 8 . 0  
8 1 8 . 0  - 0 3 5 . 0  
035.0 - 8 5 8 . 0  
858 .0  - 8 8 9 . 7  
8 8 9 . 7  - 0 9 6 . 9  

e 9 6 . 9  

T I M E  A V E P A G E O  
RMS 

C O O L A N T  
6 0 3 .  
6 9 1 .  
6 0 1 .  
6 9 7 .  
6 8 0 .  
6 2 9 .  
6 8 2 .  
6 8 9 .  
6 6 3 .  
6 5 1 .  
6 7 2 .  
6 6 7 .  
6 6 8 .  
6 8 2 .  
6 8 5  
6 0 9  
7 1 1 .  
6 9 6 .  
6 7 2 .  
6 7 2 .  

6 7 3 .  
2 2 .  

COOL A N T  
6 4 9  0 

6 9 8  
6 0 7 .  
7 0 4  rn 

6 8 7 .  
6 3 5 .  
6 8 9 .  
b 9 6 .  
6 7 0 .  
6 5 8 .  
6 7 9 .  
6 7 5 .  
6 7 5  
6 9 0  
69Q. 
6 1 6 .  
7 2 1  e 

7 0 6 .  
6 8 2 .  
6 8 1 .  

6 8 0 .  
2 2 .  

 MI^. S L E E V E  
7 2 7 .  
7 8 7 .  
6 7 6  
7 9 6 .  
7 7 7 .  
7 1 4  
7 8 1 .  
7 9 0  
7 5 6 .  
7 5 8  
7 8 5  
7 8 2  
7 8 1  
7 9 7 .  
8 2 7  
7 2 5 .  
8 6 7  
8 4 7  
8 1 5 .  
8 1 4 .  

7 7 9 .  
32. 

E O I - 0 1  C O M P A C T  ? 9  

T E M P E R A T U R E S  ( C  I 
M A X .  S L E E V E  

743.  
808. 
691.  
819 .  
803. 
737.  
811.  
823. 
785.  
799.  
831.  
830. 
831.  
8 4 3 .  
886.  
765.  
938 .  
912.  
872 .  
8 7 1  

816.  
42 .  

M I N .  F U E L  
794 .  
8 6 9 .  
742 .  
8 9 0 .  
8 8 4 .  
8 1  3. 
897 .  
914 .  
8 7 1 .  
9 0 9 .  
9 4 8 .  
9 5 0 .  
9 5 5 .  
9 5 6 .  

102 1. 
875 .  

1090 .  
1 0 5 9 .  
101 3. 
1 0 1 3 .  

9 1 3 .  
6 3 .  

E 0 1 - 0 1  C O M P A C T  30  

T E I J P E R A T U R  E S ( C  1 
H I h .  SLEEVE M A X .  S L E E V E  M I N .  FUEL 

740 757.  8 1 2 .  
0 0 2 .  824.  888. 
6 8 8  703 .  7 5 7 .  
8 1 1 .  8 3 5 .  9 0 6 .  
7 9 0  016.  8 9 5 .  
7 2 5  747.  8 2 0 .  
7 9 4  822 .  9 0 6 .  
804. 833 .  9 2 2 .  
7 6 9  795. 8 7 6 .  
7 6 7  801 .  9 0 3 .  
7 9 4 .  833 .  9 4 1 .  
7 9 2  832 .  94 3. 
7 9 1  8 3 3 .  9 4 8 .  
808  847.  951 .  
8 2 9  876.  9 9 5 .  
7 2 7 .  759.  8 5 5 .  
8 6 9  927.  1062 .  
8 5 0  903.  1 0 3 4 .  
8 1 7 .  865 .  9 8 9 .  
8 1 6 .  865.  9 8 9 .  

7 9 0 .  822.  9 1 4 .  
3 1  38. 5 3 .  

M A X .  F U E L  
8 2 6  
9 0 8  
1 7 2  
9 2 9  
9 2 4  
8 4 7 .  
9 3 6  
F S S .  
9 0 5  
9 5 3 .  
9 9 4 .  
9 9 6 .  

1 0 0 1 .  
9 9 1 .  

1 0 7 2  
9 1 t .  

1 1 4 9 .  
1 1 1 4 .  
1 0 6 2 .  
1 0 6 2  

9 5 4 .  
6 9 .  

M A X .  FUEL 
847. 
93G 
7 8 8  
9 4 8 .  
9 3 7 .  
8 5 7 .  
9 4 8 .  
9 6 5 .  
9 1 3 .  
9 4 8  

9 8 9 .  
9 9 4 .  
9 9 3 .  
1044. 

6 8 9  
1 1 1 8 .  
1 0 8 5 .  
1 0 3 6 .  
1036  

9 ~ 8 .  

9 5 7 .  
5 7 .  

F A S T  F L U E N C E  
f 1 0 * * 2 5  N / H * + Z I  

. o o  

.04 

. 1 0  

.ll 
3 6  

. 4 5  
e 5 2  

6 0  
6 8  
9 0  

1 . 0 3  
1 .13  
1 .31  
1 . 4 1  
1 .51  
1 . 6 0  
1 .65  
1 .72  
1.83 
1.85 

F A S T  F L U E N C E  
( 1 0 * * 2 5  N/?t**21 

.oo 
- 0 3  
- 0 7  
m07 
- 2 3  
e 2 9  
0 3 0  
.40 
. 4 5  
. 5 9  
- 6 7  
.74 
. 8 6  

9 2  
1.00 
1 .07  
1.11 
1 . 1 6  
1.24 
1 . 2 6  

. 
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9L' 
f 8' 
68' 
56' 
00'1 
CO.1 
80' I 
11.1 
fl.1 
91.1 
11'1 
61.1 
02'1 
61'1 
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11'1 
SI'I 
21'1 
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MV3d 
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'866 
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Of901 

C601 
'9111 
*If 11 
'8hlI 

'9911 
'1LIl 
'1111 
*llIl 
'8911 
oh911 
'9SII 
'hh11 
'ffll 
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F03-01 =JWPACT 1 

IEMPERATURLS t C )  
MIh.  SLEEVE M A X .  SLEEVE H I M .  FUEL 

3 9 2  398 .  4 3 1 .  
4 5 6  4 7 4 .  54 3.  
391  400. 4 3 9 .  
4 5 6  491 .  5 6 7 .  
4 5 3 .  4 9 8 .  5 7 5 .  
400. 4 2 2 .  4 6 2 .  
454. 51'2. 5 8 9 .  
4 2 8 .  4 7 1 .  5 3 4 .  
4 2 0 .  4 5 9 .  5 1 5 .  
444. 5 0 6 .  5 8  6 .  
4 5 0 .  5 1 6 .  6 0 1 .  
4 1 2 .  4 5 9 .  5 2 3 .  
4 1 7 .  4 6 6 .  5 3 2 .  
4 2 1 .  470. 5 3 5 .  
407. 4 4 3 .  4 9 4 .  
3 9 1  426. 4 7 6 .  
4 1 0 .  454. 51  2. 
4 1 8 .  4 7 0 .  5 3 7 .  
4 3 8 .  5 0 3 ,  584. 
4 3 8 .  502 .  5 8  3.  

430. 472 .  5 3 8 .  
2 1  . 2 8 .  4 1 .  

T I M E  INTERVAL 
.D - 2 7 . 0  

27.0 - 6 2 . 7  
6 2 . 7  - 6 8 . 6  
6 8 . 6  - 2 0 2 . 1  

2 0 2 . 1  - 2 5 2 . 4  
2 5 2 . 4  - 2 9 8 . 0  
2 9 8 . 0  - 3 4 3 . 0  
3 4 3 . 0  385.4 
305.4 - 4 9 9 . 6  
4 9 9 . 6  - 5 6 4 . 1  
5 6 4 . 1  - 6 1 0 . 2  
6 1 0 . 2  - 7 0 1 . 2  
7 0 1 . 2  - 7 Y 8 . 0  
748.0 7 8 8 . 0  
788.0 - 818 .0  
8 1 8 . 0  - 8 3 5 . 0  
8 3 5 . C  0 5 8 . 0  
@ 5 8 . @  - 0 8 9 . 7  
8 8 9 . 7  - 8 9 6 . 9  

8 9 6 . 9  

i I n E  A V E R A G E D  
RMS 

T I H E  INTERVAL 
.o - 27.0 

27.0 - 6 2 . 7  
6 2 . 7  - 6 8 . 6  
6 8 . 6  - 2 0 2 . 1  

2 0 2 . 1  - 2 5 2 . 4  
2 5 2 . 4  - 2 9 8 . 0  
2 9 8 . 0  - 343.0 
3 4 3 . 0  - 385.4 
385.4 - 4 9 9 . 6  
4 9 9 . 6  - 5 6 4 . 1  
5 6 4 . 1  - 6 1 0 . 2  
6 1 0 . 2  - 7 0 1 . 2  
7 0 1 . 2  - 7 4 8 . 0  

7 8 8 . 0  - 8 1 8 . @  
8 1 8 . 0  8 3 5 . 0  
835.0 - 8 5 8 . 0  
8 5 8 . 0  - 8 8 9 . 7  
8 8 9 . 7  - 8 9 6 . 9  

8 9 6 . 9  

7sa.o - 7e8 .o  

T IME AVERAGED 
RnS 

COOL ANT 
3 4 7 .  
356 .  
342.  
3 5 3 .  
3 6 0 .  
357 .  
3 6 0 .  
3 6 2 .  
3 5 9 .  
3 6 0 .  
360 .  
3 4 9 .  
3 5 3 .  
3 4 9 .  
3 5 3 .  
3 3 2 .  
3 5 0 .  
342 .  
340. 
340. 

354 .  
6 .  

COOLANT 
3 5 0 .  
3 6 3 .  
3 4 5 .  
3 6 0 .  
367 .  
3 6 0 .  
367 .  
3 6 7 .  
3 6 4 .  
3 6 6 .  
367.  
359.  
358.  
3 5 4 .  
3 5 6 .  
336  
3 5 4 .  
347 .  
3 4 8 .  
348 

360. 
7 .  

M I k .  SLEEVE 
3 9 7 .  
4 7 5  . 
396 
4 7 5 .  
4 7 3 .  
404 , 
4 7 4 .  
4 4 3 .  
4 3 4 .  
4 6 6 0  
4 7 4  
4 2 9  
4 3 4 .  
4 2 9  
4 1 2 .  
3 9 7 .  
4 1 6 .  
4 2 5 .  
4 6 8  
4 6 8  

445, 
2 6  

fOS-01 C O M P A C T  2 

TEHPERATURES ( C )  
M A X .  SLEEVE 

403.  
4 9 7 .  
4 3 7 .  
5 3 2 .  
5 3 9 .  
4 3 2 .  
5 4 9 .  
4 9 7 .  
4 8 1 .  
5 4 1 .  
5 5 1 0  
4 8 2 .  
491  
4 7 7 .  
4 4 9 ,  
4 3 3 .  
4 6 0 .  
4 7 7 ,  
5 4 6 .  
5 4 6 .  

4 9 8 .  
39 .  

MIN. FUEL 
4 3 7 .  
5 7 4 .  
u47. 
6 1 8 .  
6 3 1 .  
4 7  7.  
6 4 2 .  
5 7 2 .  
5 4 8 .  
6 3 7 .  
6 5 2 .  
5 6 0 .  
5 6 9 .  
5 4 4 .  
50  1 .  
483. 
5 2 0 .  
5 4  6 .  
6 3 9 .  
638. 

5 7  3. 
5 5 .  

M A X .  FUEL 
448. 
5 8 1 .  
4 5 7 .  
605  
6 1 1 .  
4 7 9 .  
6 2 4 .  
56G. 
5 3 7 .  
6 1 9 .  
6 3 5  
5 4 6  
5 5 7 .  
5 5 9 .  
5 1 3 .  
4 9 3 .  
5 3 4 .  
5 6 3 .  
6 1 5 .  
6 1 5 .  

566  
4 7 .  

HA%. FUEL 
4 5 4 .  
6 1 6 .  
466  
6 6 1 .  
6 7 2  
4 9 4 .  

6 0 2  
5 7 3 .  
675  
6 9 3 .  
5 8 9 .  
5 9 8 .  
570  
52L 
501  
5 4 2 .  
572  
678  
6 7 7 .  

6 8 3 .  

6 0 5  
64  

( 1 0 + * 2 5  FAST FLuENCE N/M++Zt  

.oo 

. 0 2  

.07 

. O R  

. 2 4  
- 3 0  
. 3 3  
. 3 8  
.43 
. 5 4  
0 6 1  
- 6 6  . 75  
.BO 
- 8 6  
. 8 9  

9 2  
. 9 5  

1 . 0 0  
1 . 0 2  

F A S T  FLUENCE 
t 10**2S N/tl+*2) . 00 

.03 

. l l  

. l l  

. 3 8  

. 4 7  
051  
a 6 0  

6 7  
e 8 6  
e 9 8  

1 . 0 7  
1 . 2 2  

' I  30 
1 . 3 7  
1 .41  
1 . 4 4  
1 .48  
1 . 5 4  
1 . 5 6  

J 
r .  
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F 0 3 - 0 1  LUMPACT 5 

T I M E  INTERVAL 
.@ - 27 .0  

2 7 . 0  - 6 2 . 7  
62.7 - 6 8 . 6  
6 8 . 6  - 2 0 2 . 1  

2 0 2 . 1  - 2 5 2 . 4  
2 5 2 . 4  - 2 9 8 . 0  
2 9 8 . 0  - 3 4 3 . 0  
343.C - 3 8 5 . 4  
385 .4  - 4 9 9 . 6  
4 9 9 . 6  - 5 6 4 . 1  
5 6 4 . 1  - 6 1 0 . 2  
6 1 6 . 2  - 7 0 1 . 2  
7 0 1 . 2  - 7 4 8 . 0  
748 .0  - 7 8 8 . 0  
7 8 8 . 0  - 8 1 8 . 0  
8 1 8 . 0  - 8 3 5 . 0  
8 3 5 . 0  - 8 5 8 . 0  
850 .0  8 8 9 . 7  
8 0 9 . 7  - 8 9 6 . 9  

8 9 6 . 9  

T IME AVERAGE0 
R M S  

P 
N 
0 

T I M E  INTERVAL 
e 0  - 2 7 . 0  

27 .0  - 6 2 . 7  
62.7 - 68 .6  
6 8 . 6  - 2G2.1 

2 0 2 . 1  - 2 5 2 . 4  
252 .4  - 2 9 8 . 0  
2 9 8 . 0  - 343.0 
343 .0  - 385.4 
3 8 5 . 4  - 4 9 9 . 6  
4 9 9 . 6  - 5 6 4 . 1  
5 6 4 . 1  - 6 1 0 . 2  
6 1 0 . 2  - 7 0 1 . 2 .  
7 0 1 . 2  - 7 4 8 . 0  
7 4 8 . 0  - 1 0 8 . C  
7 8 8 . 0  - 818 .0  
8 1 8 . 0  - 835.0 
8 5 8 . 0  - 8 8 9 . 7  
835.0 - 8 5 8 . 0  

8 8 9 . 7  - P 9 6 . 9  
8 9 6 . 9  

TIME AVERAGED 
fius 

TEMPERATURES ( C )  
COOLANT H I n .  S L E E V E  M A X .  S L E E V E  MIN. FUEL 

361 .  4 2 1 .  4 2 9 .  4 7 1 .  
3 9 4 .  5 8 0  624 .  7 4 0 .  
3 5 8  432 4 5 0 .  5 1 0 .  
3 9 3 .  5 8 4 .  6 9 2 .  8 2 9 .  
3 9 6 .  5 6 8  669 .  8 2 2 .  
370 .  4 2 6  4 5 9 .  5 2 6 .  
3 9 7 .  5 7 0 .  688 .  8 4 2 .  
3 9 0 .  5 1 3  5 9 3 .  7 2 4 .  
385 .  498. 567 .  6 8 4 .  
3 9 3 .  5 4 8 .  653 .  808 .  
3 9 5 .  5 6 2  6 6 8 .  8 3 2 .  
3 7 6 .  4 9 3 .  565 .  6 V 6 .  
3 8 1 .  4 9 9 .  577 .  7 0 9 .  
372.  4 6 4  5 1 6 .  6 1  3 .  
3 7 0 .  4 3 9 .  4 8 1 .  5 5 9 .  
351. 4 2 7  467 .  5 4 1 .  
368 .  4 4 8  501 .  5 9 2 .  
367 .  4 8 1  554 .  6 6 9 .  
3 7 9 .  5 5 0 .  653 .  800. 
3 7 9 .  5 4 9 .  6 5 2 .  7 9 9 .  

383.  5 1 6  5 9 4 .  7 1 7 .  
11. 5 3 .  78. 1 0 5 .  

COOLANT 
3 6 5 .  
4 0 7 .  
363 .  
406 
4 0 8  
374.  
4 0 9  
3 9 9 .  
394 .  
403. 
4 0 7 .  
3 8 5 .  
389 .  
379 .  
315 .  
357.  
3 7 4 .  
375 .  
391 .  
39 1. 

F 0 3 - 0 1  COMPACT b 

M A X .  FUEL 
4 9 3 .  
8 1 1 .  
5 3 8 .  
9 0 0 .  
8 8 9 .  
5 4 8  
9 0 8  
7 7 2 .  
125 .  
8 6 9  
8 9 6 .  
7 4 1 .  
755 .  
6 4 4  
5 8 3 .  
5 6 3 .  
6 2 1 .  
7 0 7 ,  
8 5 6  
8 5 4 .  

7 6 7 .  
1 2 2  0 

TEMPERATURES ( C )  
M l h .  SLEEVE M A X .  SLEEVE MIN.  FUEL M A X .  FUEL 

430. 4 3 9 .  484. 5 0 8 .  
6 0 9  657 .  7.8 1 8 5 9 .  
4 5 0 .  4 7 0 .  5 3 9 .  5 7 2  
6 1 3 .  1 2 0 .  8 7 5 .  9 5 4 .  
5 9 4 .  7 0 0 .  8 6 9 .  9 4 2 .  
4 3 5 .  468 .  5 4  5. 5 6 8 .  
5 9 7 .  722 .  8 9 2 .  9 6 4  
5 3 3 .  6 1 7 .  7 6 4 .  8 1 6 .  
5 1 7 .  5 8 9 .  7 2 1 .  7 6 6  
5 6 9  6 7 8 .  8 5 0 .  914  
5 8 4 .  6 9 4 .  . 8 7 7 .  94 6.. 
5 0 9  e 5 8 3 .  7 3 3 .  7 8 2  
5 1 5 .  5 9 6 .  7 4 8 .  7 9 8 .  
4 7 6  530. 643. 6 7 6 .  
448. 4 9 1 .  5 8 2 .  6 0 7  
4 3 7 .  476. 5 6 6 .  5 8 9 .  
4 6 0 .  5 1 6 .  6 2 5 .  6 5 6 .  
508 5 9 0 .  7 3 3 .  7 7 8 .  
5 1 0  616 .  0 4 6 .  9 0 4  
5 6 9  674.  8'14. 9 0 3 .  

3 9 3 .  5 3 6  6 1 7 .  7 5 6 .  8 1 0 .  
14 .  5 9 .  8 6 .  1 1 4 .  1 3 2 .  

FAST FLUENCE 
( 1 0 + + 2 5  . o o  N / M + * 2 )  

.04 

.i7 
e 1 8  
- 6 5  
- 8 2  
- 8 8  

1.04 
1 . 1 7  
1 . 5 1  
1 . 7 1  
1 . 8 7  
2 .14  
2 .27  
2.37 
2 .43  
2 .47  
2 .53  
2 .63  
2 .66  

FAST FLUENCC 
( 1 0 + + 2 5  N/M**2)  

.oo 
004 

1 9  
. 2 1  
- 7 1  
. 9 0  
- 9 6  

1.14 
1.28 
1 . 6 5  
1 .87  
2 . 0 4  
2 . 3 3  
2 .48  
2 .59  
2 .65  
2 . 6 9  
2.75 
2 . 8 6  
2 . 9 0  

L . (> 



v 
rO3-01 , O H P A C T  7 

T E M P E R A T U R E S  ( C )  
MIh. S L E E V E  M A X .  S L E E V E  M I N .  F U E L  

440. 4SO. 498. 
635. 686. 816. 

640. 756 91 3 .  
467 491 568. 

618. 725. 907. 
444. 479. 565. 
621 7 5 0 .  935. 

534. 608. 7 5 3 .  
590. 703 892. 
606 720. 924 
526 602 773. 
532 615. 790. 
493. 551. 6 8 6 .  
4 5 0  502. 609. 
451. 495. 602. 
474 . 533. ' 66 3. 
5 3 5 .  627. 801. 
589. 696. 891. 
589. 695 891. 

5 5 0 .  637. 798. 

T I M E  I N T E R V A L  
* O  - 27.0 

27.0 - 62.7 
62.7 - 68.6 
68.6 202.1 

202.1 - 252.4 
252.4 - 298.0 
298.0 - 343.0 
343.0 - 385.4 
385.4 - 499.6 
499.6 - 564.1 
564.1 - 610.2 
610.2 - 701.2 
701.2 - 748.0 
748.0 - 788.0 
818.0 - 8 3 5 . 0  
7 8 0 . 0  - 018 .0  

835.0 - 858.0 
058.0 - 089.7 
889.7 - 096.9 

896.9 

T I M E  A V E R A G E D  
R M S  

T I M E  I N T E R V A L  
-0 - 27.0 

27.0 - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 
252.4 - 298.0 
298.0 - 343.0 
343.0 - 385.4 
385.4 - 499.6 
499.6 - 564.1 
564.1 - 610.2 
610.2 - 701.2 
701.2 - 748.0 
748.0 - 708.0 
788.0 - 818.0 
018.0 - 835.0 
835.0 - 858.0 
858.0 - 889.7 
889.7 - 096.9 

8 96 -9 

T I M E  A V E R A G E D  
R M S  

C O O L A N T  
370. 
421. 
3'70. 
420. 
420. 
378. 
421. 
409. 
403. 
41s. 
418. 
394 0 

399. 
3 8 7 .  
380.  
364 
380. 
385 .  
403. 
403. 

403. 
17. 

C O O L A N T  
375. 
935.  
377. 
435. 
433. 
383. 
435. 

1 419. 
41 3 .  
426. 
431. 
404. 
408. 
394. 
386. 
370. 
306. 
396. 
415. 
415. 

413. 
19. 

556. 
64 

640. 79 3. 
91. 119. 

F03-01 C O M P A C T  8 

T E M P E R A T U R E S  [ C )  
nxh.  SLEEVE M A X .  S L E E V E  MIN. F U E L  

451 . 462. 513. 
6 5 8  711. 84 5. 
487 514. 601. 
663 777. 942. 
640 749. 942. 
454. 490. 5 8 6 .  
644 775. 972. 
567. 6 5 6 .  829. 
549. 625. 78 3. 
609 7 2 4 .  930. 
626 743. .96 5 
541. 618. 8 C 8 .  
547. 632. 828. 
5 0 3  561. 712. 
468. 513. 637. 
460 504  624. 
488. 550. 703. 
566 668. 875. 
607 715. 933. 
607 7 1 3 .  933. 

573. 659. 827. 
68 95. 123. 

M A X .  F U E L  
524 
899. 
6 0 5  
99b 
985. 
591. 

1011. 

801. 
961. 
997. 
824 
843. 
722. 
636 
627 
697. 
852 
952 
951. 

854. 

851. 
1 3 1  

M A X .  F U E L  
54 1. 
931 
642 
1029. 
1023. 
619. 
1u52. 
886 
833. 
1002. 
104 1,. 
862 
8 8 3 .  
749. 
665 
651 
739 0 
933. 
996. 
995. 

8 0 7 .  
1 4 2 .  

F A S T  F L U E N C E  
( 1 0 + + 2 5  N/M**2) 

.oo 

.05 

.20 

.22 
76 
.97 

1.04 
1.22 
1.37 
1.77 
2.01 
2.18 
2.49 
2.66 
2 - 1 6  
2.83 
2.87 
2-94 
3.07 
3.10 

F A S T  F L U E N C E  
flO++25 N / M * * 2  

.oo 
05 

. 2 2  

.z3 
80 

1.02 
1.09 
1.29 
1 . 4 5  
1.86 
2.11 
2.30 
2.62 
2.79 
2.91 
2.98 
3.02 
3.09 
3.23 
3.26 



? 
N 

TIME INTERVAL 
00 - 27.0 

27.0 - 62.7 
62.7 - 6 8 - 6  
68.6 - 202.1 

202.1 - 252.4 
252.4 - 298.0 
298.0 - 343.0 
343.0 - 5 8 5 . 4  
385.4 - 499.6 
499.6 - 564.1 
564.1 - 610.2 
610.2 - 701.2 
701.2 - 748.0 
748.0 - 788.0 
788.0 - 818 .0  
816.0 - 835.0 
835.0 - 8 5 8 . 0  
850.0 - 089.7 
889 .7  - 896.9 

896.9 

T I H E  AVEaAGEO 
RES 

T IME INTERVAL 
-0 - 27.0 

27.0 - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 
252.4 - 398.0 
298.0 - 343.0 
343.0 - 365.4 
385.4 - 499.6 
499.6 - 564 .1  
564.1 - 610.2 
610.2 701 .2  
701.2 - 74b.p 
748.0 788.0 

818 .0  - 835.0 
8 3 5 . 0  - 0 5 8 . 0  
8 5 8 . 0  - 889.7 
889.7 - A96.c 

896.9 

7813.0 - 018.0 

T I M E  A V E R A G E 0  
R M S  * 

F 0 3 - 0 1  LUP'PACT 9 

TEMPERATURES ( C b  
COOLANT MIL. SLEEVE MAX. SLEEVE MXN. FUEL 
380. 462 4473. 5 2 8  
450. 6 7 6  730. 866. 
305.  510. 539. 635. 
4449. 6 8 2  7 9 1  960. 
447.  661 .  770. 972. 
388. 464.  501. 606. 
449 .  665  798. 1004. 
430. 5 8 4 .  673. 856. 
423. 5 6 4  641. 810. 
437. 6 2 6  742. 962. 
4 4 4 .  6 4 5  763. 1000. 
413. 555 .  633. 839. 
418. 5 6 2  647. 861. 
402. 515  5 7 4  741. 
392. 478. 524. 6 6 3 -  
377. 4 7 0 .  515. 648. 
394. 502  568 .  741. 
409. 6 0 0  7 1 3 .  952. 
428 6 2 3  730- 968. 
428. 6 2 3 .  728. 968. 

M A X .  FUEL 
5 5 8 .  
953. 
6 0 2  

1 0 4 9 .  
1056  
636. 
I08 7; 

917. 
861. 

1036 
1079  

694. 
917. 
7 a c .  
6 9 2  
6 7 6  
780. 

l U 1 7 e  
1032 
1032. 

424 590.  676. 855. 918. 
22. 7 2  97. 126.  144. 

TEMPERATURES (Cl 
COOLANT M I h .  SLEEVE MAX. SLEEVE MIN.  FUEL f l A X .  FUEL 

386 .  474. 487. 545.  578  
4 6 4  6 9 3  7 Y 7 .  884.  9 1 2  
394. 5 2 6  556. 657. 707  
465.  6 9 9  805. 977. 1067.  
461. 6 7 9  7R6 994. 1080.  
394. 476  515.  630. 662  
463. 683 .  816. 1026. 1113.  
441. 597.  686. 876. 939.  
433. 577 .  654 836. 883. 
450. 6 4 5  763. 995. 1072. 
457. 6 6 5 .  785. 1036. 1118. 
424. 5 7 1  e 649. 8 7 1 -  928.  
428. 577.  663. 894. 953. 
411. 5 2 6  e 5 8 5 .  7 6 6 .  805. 
398. 489.  537. 693. 724 .  
384. 479 .  5 2 4  670. 698  
4 0 1 .  519 .  589. 7 8 5 .  6 2 1  
422. 6 2 5  7 4 3 .  1 0 0 5 0  1074. 
442. 6 4 2  9 749. 1006.  1072  
441. 6 4 1  747. 1006.  1072.  

436. 6O6. 6 9 2 .  881.  944 6 .  
25. 7 4 .  99. 127.  1 4 5 .  

FAST FLUCNCE 
( 1 0 + + 2 5  N/M++2) 

.oo 

. 0 5  

.22 

.24 

.83  
1.05 
1 .13  
1.33 
1.50 
1.93 
2.18 
2.38 
2.71 
2.89 
3.01 
3.08 
5 - 1 3  
3.2U 
3.35 
3 - 3 6  

FAST FLUENCE 
t 10+*25  N/ f l+*2)  

.oo 
0 6  

.23 
a 2 5  
.85 

1.08 
1.17 
1.38 
1.55 
1.99 
2.25 
2.45 
2.00 
2.98 
3.10 
3.18 
3.23 
3.31 
3.46 
3.50 



99't 
Z9.t 
S h'f 
9s 'f 
If 't 
ZZ'f 
60'f 
Gb'Z 
hS'Z 
tf 'Z 
so '2 
09'1 
Sh.1 
ZZ'I 
11.1 
88 
9z 
hZ* 
13' 
00' 

(Z*crl/N sZ*+OIi 
33N3nld lSVd 

8S't 
hS'f 
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0f.f 
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(3) s3~nivt13dn31 

21 13Vdd03 lO-SOj 
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'116 'SO6 .LO1 '129 '1 hh 

'IO11 
'1011 
' ZZl r 
'h89 
'911 
'hS1 
* 629 
'286 
'956 
'OS11 
*lo11 
*O06 
'956 
*Zf 11 
-969 
'6601 
Oh801 
'OSL 
' 166 
'SO9 

i3ni *xvn 

'hfO1 '291 LS9 'SSh 
'hfO1 'f 91 'lS9 'SSh 
'6hOI '691 '8h9 '9fh 
'Lf8 '819 'Oh5 'OIh 
'689 'SfS '88h 'lbt 
'1ZL '055 10s 'SOh 
'88L '96s 'LfS '61h 
'226 '819 16s '6f h 
'1 68 Oh99 S8S 'hfh 
'1 901 'SO8 h89 'ILh 
'ZZOI '281 '299 'C9h 
'9h8 '999 '685 'hhh 
'268 'L69 '019 .ZSh 
'1 hO1 '6L8 'OOL *LLh 
'0 99 'f tS .16h 'OOh 
't10T 'IC8 569 'Slh 
Oh66 '619 'LIL *08h 
'1 19 'ZLS 'Ih4 'I Oh 
'206 'h9L 'OIL *6Lh 
'89s *SOS -16h 'Z6f 

73ni *NIH 311337s *XVH 3~331s *qxn iNvioo3 
(3) S3MnlVM3dW31 

11 LSVdWc' 1O-SO1 

b.968 
6'968 - 1'688 
1.6961 - 0'848 
0'8Sbl - O'SS8 
O'Sf8 - 0'818 
0'818 - 3'881 

D'8hL - Z'IOL 
Z'IOL - Z'C19 
2'019 - I'h9S 
I'h9S - 9.6611 
9'66h - h'S8f 
h'S8f - O'fhf 
O*Shf - 0'96Z 0'862 - h'ZSZ 
h'ZSZ - 1'202 I'ZOZ - 9'89 
9'89 - LO29 
1-29 - O'LZ 
O'LZ - 0' lVAt131NI 3W11 

o-awi - o*ahL 

6'968 
6'968 - 1'688 
1.688 - 0'8S8 
0'84U - O'Sf8 
O'SS8 - 0'818 
0'918 - 0'881 
0'891 - 0'8hL 
O'8hL - Z'IOL 
Z'IOL - 2'019 
Z'019 - I'h9S 
I'h9S - 9'669 
9.6611 - h'S8f 
h'S8L - O'thf 
O'fhf - 0'862 
0'862 - h'ZSZ 
h*ZSZ - I'ZOZ 
1'202 - 9'89 
9'89 - 1.29 
L'Z9 - O'LZ 
O'LZ - 0. lVAtl31NI 3UIl 

c 



FO3-01 LOKPACT 1 3  

T I U E  INTERVAL 
.o - 27.0 

27.0 - 62.7 
62.7 - 6 8 . 6  
6 8 . 6  - 202.1 

202.1 - 252.9 
252.4 - 298.0 
298.0 - 3 4 3 . n  
343.0 - 3 E 5 . 4  
385.4 - 499 .6  
499.6 - 5 6 4 . 1  
564.1 - 610.2 
61G.2 - 701.2 
701.2 - 748.0 
7 9 8 . 0  - 788 .0  
7 8 8 . 0  - 816.0 
818.0 - 835.0 
835.0 - 8 5 8 . 0  
8 5 8 . 0  - 889.7 
889.7 - 896.9 

096.9 

TIME AVERAGED 
R M S  

T I n E  INTERVAL 
- 0  - 2 7 . 0  

2 7 . 0  - 62.7 
62.7 - 60.6 
68.6 - 202.1 

202.1 - 2 5 2 . 4  
252.4 - 298.0 
296.0 - 343.@ 
343.0 - 3 8 5 . 4  
385.4 - 499.6 
499.6 - 5 6 4 . 1  
564.1 - 610.2 
610.2 - 701.7 
701.2 - 7 4 8 . 0  

7 8 8 . C  - 818.0 
8 1 8 . 0  - 835.0 
740.0 - 788 .0  

8 3 5 . 0  - 8 5 e . o  
8 5 8 . 0  - 889.7 
889.7 - 896.9 

896.9 

TIME AVERAGED 
R M S  

COOLANT 
409. 
5 0 9 .  
422. 
5 1  1. 
503. 
4 1 5 .  
506. 
474. 
465. 
489. 

456. 
461. 
436. 
419. 
405. 
432. 
466. 

49a. 

482. 
482. 

471. 
3 3 .  

COOLANT 
419. 
5 2 4 .  
4 3 2 .  
526. 
517. 
4 2 4  
521. 
486. 
475. 
502. 
513. 
4 6 7 .  
4 7 2 .  
445. 
427. 
413. 
445. 
481. 
496. 
496. 

484.  
35. 

TEMPERATURES ( C J  
u i n .  S L E E V E  M A X .  S L E E V E  I 

543 .  
7 3 7 .  
5 7 0  
7 4 5 .  
724 .  
541 .  
729.  
633 
6 1 1  
6 9 4  
7 1 8 .  
611 .  
617 .  
5 5 8 .  
5 2 6  
506  
610 .  
6 9 2  
6 8 9  
6 8 9  

6 5 1  
74 .  

5 6 4  
790. 
602  
8 3 7 .  
824. 
595. 
8 S O .  
7 1 6 .  
bR4. 
815. 
840. 
690. 
7 0 4  
616. 
5 7 9 .  
551. 
7 1 4 .  
815. 
7 9 2  
791. 

736. 
93. 

F03-01 COUPACT 

WIN. FUEL 
646. 
927.  
7 1  3.  

101 3 .  
l o ? ? .  

759.  
1074.  

9 1  7. 
872.  

1068.  
1115 .  

940 .  
967.  
8 2 6 .  
777 .  
723.  
995.  

1123.  
1085.  
1085. 

9 4  7. 
118. 

1 4  

1EMPERATURES f C )  
tlIh. SLEEVE MAX. SLEEVE MIN. FUEL 

5 7 0 .  5 9 4 .  683. 
7 5 0 .  801. 937.  
5 8 3 .  6 1 5 .  7 2 7 .  
7 5 8 .  8 4 5 .  1019.  
737. 834. 1047.  
5 6 5  625. 8 0 3 .  
743. 859. 1084 .  
6 4 4  724 926.  
6 2 1  693. 6 8  1. 
7 0 8 .  827. 1062.  
7 3 3 .  8 5 3 .  1131. 
6 2 2  700. 9 5  3 .  
6 2 9  7 1 4 .  9 8 0 .  
568 626. 841 .  
539 .  595. 804. 
514 .  559. 735. 
6 4 5  761. 1064.  
7 1 2 .  8 3 5 .  1150. 
7 0 6  8 0 8 .  1107.  
7 0 5  806. 1107.  

6 6 5  7 4 9 .  96 3 .  
7 3 .  - 91.  115. 

MAX. FUEL 
6 9 6  

1016.  
7 6 9  

1A03. 
1 1 2 5  
808. 

1 1 6 C .  
981. 
926  

1149 
1202 .  
1b01.  
1029. 
868. 
812. 
7 5 3 .  

1061i. 
1201.  
1 1 5 4  
1154.  

101 6 
133. 

MAX. FUEL 
739. 

1026. 
7 8 5 .  

1109  
1135 .  

858 

996.  
935. 

1 1 6 4  
1218 .  
1014.  
1043 .  

883.  
843. 
766. 

1156; 
1 2 3 0 .  
1 1 7 6  
117t , .  

1170. 

1033.  
129. 

FAST FLUENCE 
( 1 0 * * 2 5  N / U * * 2 )  

.oo 

. 0 8  

.25 

.27 
- 8 8  

1.12 
1.25 
1 - 4 6  
1.63 
2.09 
2.37 
2 - 5 8  
2.94 
3. I4 
3.27 
3.36 
3.41 
3.52 
3.69 
3.73 

F A S T  FLUENCE 
f 1 0 * * 2 5  N / M * + 2 )  

.oo 

.08 
m25 
. 2 7  
. 8 8  

1.11 
1.25 
1.47 
1.64 
2.10 
2.38 
2.59 
2.96 
3.15 
3.29 
3.39 
3.44 
3.55 
3 . 7 3  
3.77 



- 0' 
rOf-01 ,OHPACT 15 

TEMPERATURE S 1C) 
COOLANT M I h .  SLEEVE M A X .  SLEEVE MIN. FUEL 
430. 503.  619. 7 1  3.  
538. ' 760. 810. 944. 
442. 5 9 6  628. 74 2 .  
541. 7 6 9  851 .  1024.  
532. 749 .  8 4 3 .  1054 .  
434. S A ? .  650. 838. 
535. 755 .  867. 1091.  
497. 6 5 3  731. 933. 
486. 630 .  7 G G .  889. 
515. 7 2 1 .  840. 1096.  
527. 7 4 7  867. 1146.  
478. 6 3 3 .  710. 966. 
483. 640 725. 99 3 .  
4 5 4 .  579 .  638. 8 5 b .  
436. 555 .  613. 8 3 4 .  
421. 5 2 4  569. 7'31. 
460. 6 7 6 .  799. 1 1 1 6 -  
4 9 7 .  732 .  6 5 5 .  1 1 7  5. 
510. 7 2 2  8 2 4  1127.  
510. 7 2 2  822. 1127.  

TIME INTERVAL 
00 - 21.0 

27.0 - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 
252.4 - 298.0 
298.0 - 343.0 
343.0 - 385.4 
3 0 5 . 4  - 499.6 
499.6 - 564.1 
564.1 - 610.2 
610.2 - 701.2 
701.2 - 7 4 8 . 0  
7 4 8 . 0  - 7 8 8 . 0  
7 8 8 . Q  - 818.0 
818.0 835.0 
835.0 - 856.0 
e 5 8 . 0  - 889.7 
8 8 9 . 7  - 896.9 

896.9 

TIME AVERAGED 
RflS 

T I M E  INTERVAL 
.C - 27.0 

27.0 - 62.7 
62.7 - 68.6 
6 8 . 6  - 202.1 

202.1 - 252.4 
252.4 - 298.0 
298.0 - 343.0 
343.0 - 385.4  
385.4 - 499.6 
499.6 - 564.1 
564.1 - 610.2 
610.2 - 701.2 
701.2 - 748.0 
148.0 - 788.0 
708.0 - 818.0 
818.0 - 835.0 
835.0 - 958.0 
8 5 8 . 0  - 089.7 
809.7 - 896.9 

096.9 

T IHf A V f  R AGE0 
p n s  

M A X .  FUEL 
775.  

1032.  
801.  

1112.  
1141. 
896. 

1177. 
996.  
YU2. 

1179.  
1234 
1C27. 
1C56. 

901. 
875. 

1195. 
7 8 2 .  

1257.  
1198.  
1106  

496. 6 7 9  761. 977.  1047 .  
37. 7 2 .  89. 1 1  3 .  1 2 6  

FO3-01 COPPACT 1 6  

TEMPERATURES ( C )  
COOLANT nfn. SLEEVE M A X .  S L E E V E  HIN. FUEL 

441. 615.  644 743.  

452. 6 0 9  642. 75  7. 
555. 7 7 9 .  8 5 8 .  1028.  

552. 7 7 0 .  819. 952. 

545. 7 6 0  851. 1056.  
445. 6 0 8  674 8 7 0 .  
549. 7 6 6  873. 1096.  
508 6 6 2 .  73 r .  93n.  
496. 6 3 8  e 7 0 6 .  893. 
5 2 8 .  734. 851. 1107.  
541. 7 6 1  680. 1158.  
489. 6 4 4  720. 975. 
494. 6 5 1  734.  1002. 
463. 5 9 1 .  650. 8 7  3.  
444. 5 7 1  6 3 2  862. 
428. 5 3 4 .  579. 7 6 4 .  
475. 7 0 5  036 1162.  
513. 7 5 2  875. 1198.  
525. 7 3 8  8 3 0 .  114 3 .  
5 2 s  e 7 3 7 .  8 3 7 .  1143. 

M A X .  FUEL 
800. 

1038 .  
817. 

1114.  
1145. 
934 .  

1180.  
1000. 
94b. 

1189 .  
1245.  
1037.  
1065. 

917. 
9C6 
795  9 

124b. 
128 1. 
1214.  
1 2 1 4 .  

508 6 9 1  773. 989. lG59 .  
3 0 .  7 2 .  88. 111. 124 e 

FAST FLUENCE 
( 1 0 + + 2 5  N / H * + 2 )  

.oo 

.09 

. 2 5  
e27 
. 8 8  

1.11 
1 e26 
1.47 
1.65 
2.10 
2.39 
2.60 
2.97 
3.17 
3.31 
3.41 
3.47 
3.58 
3.76 
3.81 

FAST FLUENCE 
I 1 0 + * 2 5  N /H++2)  

.oo 

.IO 
- 2 5  
.28 
.87  

1.10 
1.26 
1 . 4 7  
1.64 
2.09 
2.38 
2.59 
2.96 
3.15 
3.30 
3.41 
3.47 
3.59 
3.77 
3 . 8 1  



T I M E  INTERVAL 
.II - 27.0 

27.0 - 62.7 
62.7 - 68.6 
68.6 .. 202.1 

202.1 - 252.4 
252.4 - 29e.o 
298.0 343 -0 
343.0 - 3 0 5  e 4  
385.4 - 499.6 
499.6 - 564.1 
564.1 - 610.2 
010.2 - 701.2 
701.2 - 748.0 
748.0 - 788.0 
788.0 - 818.0 
018.0 - 835.0 
835.0 - 858.0 
e58.0 - 889.7 
889.7 - 096.9 

896.9 

T I M E  AVERAGED 
R M S  

T I M E  INTERVAL 
- 0  - 27.0 

27.0 - 62.7 
62.7 68.6 
68.6 - 202.1 

202.1 - 252.4 
252.4 - 298.3 
298.0 - 343.0 
343.0 - 385.4 
385.4 - 499.6 
499.6 - 564.1 
564.1 6 l G . t  
610.2 - 701.2 
701.2 - 7 4 0 . 0  
740.0 7 8 8 . 0  
7 8 8 . C  - 816.0 
818.0 - 835.0 
835.0 - 858.0 
8 5 8 . 0  - 889.7 
889.7 - 896.9 

896.9 

T I M E  AVERAGED 
R M S  

F 0 3 - 0 1  L O N P A C T  1 7  

TEMPERATURES ( C )  
COOLANT M I h .  SLEEVE M A X .  SLEEVE MIN.  FUEL 

453.  6 3 5  666 768. 
566. 7 7 7 .  825. 954. 
462. 622.  656. 1 7 2 .  
5 7 0 .  7 8 6  860. 1026.  
559. 7 6 9  6 5 5 .  1058.  
456. 627 .  695. 895 .  
563. 775.  877. 1096.  

5 0 6  6 4 5  711. 893. 
5 4  1. 7 4 6  8 6 2 .  1114. 
555. 774 .  891.  1165.  
500. 6 5 4  7 2 9 .  9 8 0 .  
S C S .  661 .  1 & 3 .  1007. 
473. 6 0 3  663. 886. 
454 .  5 9 1  656  895. 
436. 5 4 4 .  589. 7 7 5 .  
491. 732 .  068. 1196.  
529. 7 7 3 .  096. 1219.  
539. 755.  855. 1158.  
539. 754 .  853. 1159. 

519. 6 7 0 .  741. 938.  

M A X .  FUEL 
036. 

1037. 
8 3 Q .  

1142. 
96 1. 

1179 .  
909.  
945. 

1 2 5 2 .  
1042.  
1070.  

931. 
942. 
6C8 

1284  
1304 
1 2 3 1 .  
123  1 

1110.  

1 1 9 t  

520. 7 0 2  
40. 71. 

782. 
06. 

996. 1 0 6 6  
110.  122. 

F 0 3 - 0 1  COMPACT 18  

TEWPERATURES ( C )  
COOLANT f l f h .  SLEEVE MAX. SLEEVE MIN. FUEL MAX. FUEL 

466. 6 5 5  6 8 8 .  7 9 2 0  864  
579. 784 .  830. 956. 1037.  
473. 6 3 5  669. 706. 649. 
583.  7 9 3 .  863. 1024 .  1106.  
573. 7 7 8 .  8 6 0 .  1057 .  11'10. 
468. 6 4 5  e 7 1 5 .  910 .  987. 
577. 7 0 4  8 8 1  1095.  1 1 7 6  
529. 6 7 7  7 9 5 .  9 3  1.  991.  
516. 6 5 2  715. 893. 944. 
5 5 4 .  757.  871. 1118 .  1 200. 
569. 7 8 5 .  9 0 1  1.170. 1256  
5 1  1. 6 6 3  737. 984. 1045.  
516. 6 7 0  750. 1010.  1U72*  
482. 6 1 5 .  675. 899. 945. 
465.  619 .  692. 946.  1000. 
444, 554. 599. 787. t i2c. 
508. 7 5 8 .  898. 1228.  1320.  
5 4 6 .  793 .  916. 1231 .  1323.  
5 5 4 .  7 7 1 .  870. 1173 .  1246. 
554. 7 7 0  e69. 1173.  1246.  

533. 7 1 3 .  
41. 6 9  

792. 
e s .  

1003.  1 0 7 2 .  
109. 120.  

FAST FLUENCE 
f l O * * 2 5  N / U * * 2 )  

.oo 

.10 

.25 
-28 
e86 

1.09 
1.26 
1.46 
1.63 
2.07 
2.35 
2.56 
2.93 
3.12 
3.27 
3.39 
3.45 
3.51 
3.76 
3.80 

FAST FLUENCE 
( 1 0 * * 2 5  N /H+*2 )  

.OO 

.10 

.25 
- 2 8  

1.07 
1.25 
1.45 
1.61 
2.04 
2.32 
2.53 
2.89 

. e 5  

3.08 
3.23 
3.37 
3.43 
3.56 
3.75 
3.79 



T I H E  IN l r tRVAL 
- 0  - 27.0 

27.0 - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 
252.4 - 290.0 
298.0 - 343.0 
343.0 - 385.4 
385.4 - 499.6 
499.6 - 564.1 
564.1 - 610.2 
610.2 - 701.2 
701.2 - 7 4 8 . 0  
748.0 - 7 8 8 . 0  
788.0 - 818.0 
818.0 - 835.0 
835.0 - 858 .0  

889.7 - 896.9 
858.0 - 889.7 

@ 9 6  - 9  

TEMPERATURES ( C )  
COOLANT M I h r  SLEEVE M A X .  SLEEVE MIN.  FUEL 

479. 6 7 4  708. 814. 
592. 7 9 1  836. 959. 
484. 6 4 7 .  681. 798. 
597. 801 .  866. 1023.  
585. 784. 862. 1053. 
480. 663 .  733. 937.  
590. 7 9 1  883. 1090. 
539. 682 .  74 7. 933. 
526. 6 5 8 .  710. 889.  
567. 767.  078. 1120. 
583. 796 .  909  1171.  
521. 6 7 2  744 .  984. 
5 2 7 .  6 7 9  757.  1005.  
492. 6 2 9 .  690  9 1  3 .  
478. 6 6 2  750. 1027.  
4 5 3 .  565.  611. 800. 
526  7 8 3 .  925. 1255.  
562. 811.  932. 1250.  
569. 788.  886. 1186.  
568. 7 8 7  885. 118b.  

M A X .  FUEL 
888 .  

861. 
1103  
1133.  
1009. 
1169.  

99 1. 
935. 

1256.  
1044. 
1071.  

961.  
1091. 
634. 

1349.  
1 3 3 7  
1260. 
1260.  

1038. 

1200. 

T I M E  AVERAGED 5 4 5 .  7 2 4  801. 100b.  1077.  
R M S  42. 68.  82. 100. 120. 

T I M E  INTERVAL 
- 0  27.0 

27.0 - 62.7 
62.7 68.6 
68.6 - 202 .1  

202.1 252.4 
252.4 - 398.0 
298.0 - 343.0 
343.0 - 385.9 
385.4 - 499.6 
499.6 - 564.1 
564.1 - 610.2 
blD.2 - 701.2 
701.2 - 748.0 
748.0 - 788.0 
788.n - 818.0 
818.0 - 835.0 
035.0 - E50.0 
8 5 8 . 0  - 809.7 
089.7 - 896.9 

896.9 

COOLANT 
492. 
6 0 5 .  
495. 
610.  
590  
493. 
603. 
549. 
535. 
580.  
597. 
532. 
537. 
502. 
492. 
461. 
54 3 .  
579. 
584. 
5 8 3 .  

FO3-01 COKPACT 20 

TEMPERATURES t C )  
HIb. SLEEVE M A X .  SLEEVE H I N .  FUEL M A X .  FUEL 

6 9 1  726  834. 909.  
7 9 7 .  840. 958. 1034.  
657 .  6 9 1  807 .  870 .  
8 0 6 .  868. 1018.  1095  
7 9 0  863. 1045.  1123. 
6 7 9  749. 952. 1026 .  
7 9 6  883. 1082 .  1156.  
687 749. 926. 9 8 2 .  
6 6 2  719. 8 8  3 .  931. 
7 7 7 .  886 1120. 1199. 
8 0 7 .  918. 1172. 125b. 
6 8 0  751. 984. 1043.  
6 8 7  764. 1008.  1069.  
6 4 3  105. 927. 976. 
6 9 8  796 108 3. 1155. 
5 7 7 .  623. 812.  847. 
8 0 5 .  948.  1274 .  1371.  
8 2 7 .  946. 1258.  1344.  
8 0 3 .  900. 1195. 1270. 
8 n 2 .  899. 1196 .  1270.  

FAST FLUENCE 
t 1 0 * + 2 5  N / M + + Z )  

.oo 

.ll 
e 2 5  
. 2 1  
. 8 3  

1.0u 
1.23 
1.42 
1.58 
2.01 
2.20 
2.49 
2.84 
3.03 
3.19 
3.33 
3.39 
3.53 
3.72 
3 -  7 6  

FAST FLUENCE 
t 10++25  N /M*+2)  

.00 

.ll 
e25 
.27 
.BO 

1.01 
1.20 
1.39 
1.54 
1.96 
2.23 
2.43 
2.78 
2.96 
3.12 
3.28 
3.35 
3.48 
3.67 
3.71 

T I M f  A V E O  AGE0 557 .  7 3 4 .  808. 1011. 1C79. 
R Y S  43. 6 7  81. 1C9. 120. 
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T I M E  I N T E R V A L  
-0 - 27 .0  

27.0 - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 2 5 2 . 4  
252.4 - 298.0 
298.0 - 3 4 3 . 0  
343.0 - 385.4 
385.9 - 499.6 
499.6 - 564.1 
569.1 - 610.2 
610.2 - 701.2 
701.2 - 748 .0  
7 9 8 . 0  - 788 .F  
788.0 - 810.0 
818.0 - 835.0 

058.0 - 089.7 
889.7 .. 096.9 

896.9 

835.0 - 8 5 8 . 0  

T I M E  A V E R A G E D  
R W S  

TIMI! I N T E R V A L  
.Q - 27.0 

27.0 - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 2 5 2 . 4  
252.4 - 298.0 
2 9 8 . 0  - 3 4 3 . 0  
3 4 3 . 0  - 385.4 
385 .9  - 499.6 
499.6 - S t 4 . l  
564.1 - 610.2 
610.2 - 701.2 
701.2 - 748.0 
748.0 - 7 8 8 . 0  
788.0 - 818.0 
818.0 - 0 3 5 . C  
835.n - 058.0 
0 5 8 . 0  - 889.7 
889.7 096.9 

APb.9 

T I f l E  A V E R A G E D  
R V S  

T E M P E R A T U R E S  f C J  
C O O L A N T  H I h .  S L E E V E  M 4 X .  S L E E V E  M I N s  F U E L  

533. 7 3 5 .  773. 881. 

526. 6 8 2 .  713.  822 .  
639. 8 0 3 ,  839. 942. 

6 4 5 .  8 1 3 .  861. 990. 
632. 797 .  855. 1010.  
531. 7 2 0  788. 979. 
638. 8 0 5  873. 104  3. 
576. 6 9 5 .  745. 893.  
560. 6 7 0 .  717. 852. 
616. 7 9 4 .  8 9 1  1093 .  
636. 8 2 5 .  925. 1143. 
562. 6 9 7  e 760. 956. 
567. 703. 772. 976 .  
535. 6 9 1 .  760. 970.  

489. 6 1 7  666. 850.  
598  864 .  1 G O 4  1 3 0  3.  
628  8 6 4 .  979. 1252 .  
628 8 4 1 .  932. 1198.  
627. 8 4 0 .  931. 1198.  

591. 7 5 4 .  821. 9 9  1. 
94. 6 5  79. 1 1  1. 

S4 l .  7 7 9 .  8 9 1  1 1 6 8 0  

f 0 3 - 0 1  C O M P A C T  24 

T E M P E R A T U R E  5 t C  I 
C O O L A N T  n r n .  SLEEVE M A X .  S L E E V E  MIN. FUEL 

5 4 7 .  746 .  783. 889. 
649. 000. 839. 930 .  
536. 6 8 9  720. 826 .  
656  811 .  0 5 4 .  972. 

544. 7 3 0 .  795.  978. 
6 4 @  8 0 6  8 7 0 .  1028 .  
584. 6 9 7 .  743.  881. 
568. 6 7 2 .  715. 64 1. 
627. 7 9 7 .  887. 1076.  
647. 8 2 8 .  922. 1126.  
571. 6 9 9  759. 94 1. 
571. 7 0 6 .  771. 960 .  
547. 7 1 5 .  790. 999. 
5 5 0 .  7 9 9 .  913. 1181 .  
999. 6 3 0  689. 8 7 4 .  
616. 8 7 8 .  1013. 1299 .  
644. 8 7 6 .  982. 1247.  

64'5. 799 .  852. 996. 

642. 850 .  939. 1191.  
6 4 1 .  849, 937. 1 1 9 1 .  

602. 7 5 9 .  822. 9 8 8 .  
4e. 6 4 .  79. 112.  

M A X .  FUEL 
9 5 8 .  

1000.  
8 0 3 .  

1056 
1 0 7 7  
1054. 
1108. 

942. 
8 9 4 .  

1165 .  
1219.  
1010. 
1032. 
1025. 
1252. 

1402. 
1335 .  
1271. 
1 2 7 1  

1389. 

106U 
123.  

M A X .  F U E L  
966. 
990. 
685  

1033.  
106G. 
1053.  
109U. 

9 2 7 .  
68G. 

1145.  
1 / 9 9 ,  

9 9 2  
1012. 
1050 .  
1266 .  

916. 
1396.  
1329 .  
1262.  
l i 6 2 r  

1099.  
124 

F A S T  F L U E N C E  
( 1 0 + * 2 5  N / M + * 2 )  

.oo 

.11 

. 2 3  

. 2 5  
7 1  

.89 
1.09 
1.25 
1.38 
1.75 
1.99 
2.18 
2.50 
2.66 
2.84  
3.01 
3.09 
3 . 2 3  
3.41 
3.45 

F A S T  F L U E N C E  
t 1 0 * * 2 5  N/M*+2l 

.oo 

.ll 

.22 
- 2 4  
e67  
. B Y  

1.04 
1.19 
1.32 
1.66 
1.89 
2.07 
2.37 
2 .53  
2.71 
2.89 
2 - 9 1  
3.11 
3.28 
3.32 



F 0 3 - 0 1  r.UEPACT 25 

TEUPERATURES I C )  
COOLANT U I h .  SLEEVE M A X .  SLEEVE M I N .  FUEL 

560. 755.  792. 896. 
659. 800 031. 921.  
546. 6 9 5  725.  8 2 7 .  
665. 810 .  850. 960 .  
652. 7 9 6  844. 975.  
556. 7 3 9 .  801. 976. 
6 5 8 .  80s. 860. 1005.  
592. 6 9 6  737. 862. 
575. 6 7 1  710. 824 
638. 7 9 7 .  881. 1055. 
659. 8 2 8  916. 1103. 
580. 700.  75 7. 921. 
585. 707.  768. 939.  
561. 7 5 4 .  841. 1058. 
576  8 1 6 .  928. 1183. 
511. 6 7 0 .  728. 923. 
634. 8 9 0  1020. 1292. 
659. 8 8 5  986. 1 2 3 8 0  
656. 858 .  943. 1181.  
655. 8 5 7  942. 1181 .  

T I M E  INTERVAL 
e 0  - 27.0 

27.0 - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 
252.4 - 298.0 
298.0 343.0 
343.0 - 385.4 
385.4 - 499.6 
499.6 - 564.1 
564.1 - 610.2 
610.2 - 7'21.2 
701.2 - 748.3 
748.0 - 7 8 0 . 0  
780.0 - 018.0 
818.0 - 835 .0  
835.0 - 858.0 
858.0 - 889.7 
889.7 * 896.9 

896.9 

T I M E  AVERAGED 
RMS 

T I R E  INTERVAL 
- 0  27.0 

27.0 - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 
252.4 - 298.0 
298.0 - 343.0  
343.0 - 3 8 5 . 4  
385.4 - 499.6 
499.6 564.1 
564.1 - 610.2 
610.2 - 701.2 
701.2 - 748.0 
7' IB.D - 7 8 8 . 0  
788.0 0 1 8 . Q  
818.0 - 035.0 
835.0 - 8 5 8 . 0  
658.0 - 889.7 
889.7 - R96.9 

096.9 

T I M E  AVERAGE0 
R M S  

6 1  3. 7 6 3  823. 978. 
44 .  6 3  79. 113.  

F O 3 - 0 1  COMPACT 26 

TEMPERATURES f C )  
COOLANT R I h .  SLEEVE nAX. SLEEVE P I N .  FUEL 

573. 7 6 2  798. 900.  
667. 7 9 7 .  825. 909. 
556. 6 9 9  728. 827. 
674 8 0 7  843. 944. 
661. 793 .  0 3 5 .  955.  
568. 745 .  8 0 4 .  970. 
667. 800. 851. 982. 
599. 6 9 4 .  7?1. 843. 
581. 6 6 9 .  7c4. 806. 
647. 7 9 6  873. 1 0 3 3 .  
669. 828.  909. 1081.  
588. 7 0 1  753. 902.  
593. 7 0 7  76s. 916.  
576. 7 7 9 .  072. 1083.  
593. 830 .  939. 1 l R C .  
5 2 4  6 9 1  e 752. 943. 
651. 8 9 9  1 0 2 r .  1280.  
674. 8 9 1  989. 1224 .  
669. 863 .  943. 1165.  
669. 8 6 2 .  942. 1165 .  

622. 7 6 5  8 2 1  964. 
44. 6 4  80. 115.  

MAX. FUEL 
9 7 2  
978  
0 8 5 .  

1017.  
1034 
1049. 
1U63. 

905  e 

66Ge 
1120.  
1172  

970. 
988.  

1126.  
1266 .  

971. 
1386.  
1316. 
125C. 
1250.  

1036. 
126. 

MAX. FUEL 
973.  
96 1 
883 .  
996 .  

1 0 0 9  
1 G 4 l .  
1035.  

082. 
835. 

1094.  
1145.  

948. 
Y65. 

1155 .  
1264 .  

Y94 ., 
1374.  
1 3 0 2  
1231.  
1 2 3 1  

1U19. 
129. 

FAST FLUENCE 
( 1 0 + * 2 5  N / U + * 2 )  

.oo 

.ll 

.21 
e23  
e63 
.78 
e98 

1.12 
1.23 
1.56 
1.78 
1.94 
2.23 
2.38 
2.57 
2.74  
2.83 
2.96 
3.14 
3.17 

FAST FLUENCE 
( 1 0 + * 2 5  N / M + * 2 J  

.00 

.10 

.20 

.22 

.59 

.73 

.92 
1.05 
1.16 
1.45 
1.66 
1.81 
2.08 
2.21 
2.41 
2.58 
2.68 
2.80 
2.97 
3.01 



TIME INTERVAL 
.0 - 21.0 

21.0 - 62.7 
62.7 - 68.6 
68.6 - 202.1  

202.1 - 252.4 
252.4 - 290.0 
290.0 - 343.0 
343.0 - 385.4 
385.4 - 499.6  
499.6 - 564 .1  
564.1 - '610.2 
610.2 - 1 0 1 . 2  
701.2 - 748.0 
740.0 - 7 8 0 . 0  
7 8 8 . 0  - 010.0  
818.0 - 635.0 
6 3 5 . 0  - 8 5 8 . 0  
8 5 6 . 0  - e89 .7  
889.7 - 096.9  

096.9 

T I f l E  AVEPAGEO 
R M S  

T I M E  INTERVAL 
e 0  - 21.0 

27.0 - 62.7 
62.7 - 60.6 
68.6 - 202.1 

202.1 - 252.4 
252.4 - 298.0 
298.0 - 343.0 
343.0 - 385.4 
385.4 - 499.6 
499.6 - 564.1 
564 .1  - 610.2  
610.2 - 701.2 
101.2 - 740.0 
748.0 - 768.0  
780.@ - 818.0 
8 1 8 . 0  - 835 .0  
835.0 - B58.0 
8sa .n  - 889.1 
809.7  - 896.9  

e96 .9  

T I f l E  AVLRAGED 
R H S  

TEMPERATURES ( C l  
COOLANT M I A .  SLEEVE M A X .  SLEEVE MIN.  FUEL 

5 8 6 .  769  804  9 0 3 .  
675. 7 9 3 .  818. 894. 
565. 7 0 3 .  731. 825 .  
682. 8 0 3  834 .  9 2 5 .  
669. 1 9 0 .  821. 935 .  
580. 7 5 1  807 .  963. 
675 .  7 9 1  8 4 1 .  960. 
605 .  6 9 2 .  725. 826 .  
5 0 1 .  668  699,  79c.  
656. 7 9 4 .  862. 1008. 
679 .  8 2 5 .  899. 1054 .  
596  6 9 9  748. 880. 
6 0 1  1 0 6 .  1 5 8 .  8 9 5 .  
591. 0 0 0 .  891. 11OG. 
609. 8 4 1 .  948. 1174.  
537. 1 0 9  772. 9 5 6 .  
b68. 9 0 8 .  1078.  1267.  
6R9* 0 9 8  991. 1209.  
681 .  8 6 1  935. 1135 .  
681 .  8 6 0  934. 1135.  

632. 7 6 6  
44. 6 5  

8 1  7. 
8 2 .  

948.  
117 .  

COOLANT 
598. 
682 .  
574. 
690. 
676. 
591. 
682 .  
611. 
593. 
6 6 5 .  
688 .  
602 .  
6 0 8 .  
607. 
b25. 
550.  
684  
7 0 2 .  
693. 
692. 

640. 
44. 

F03-01 COPPACT 28 

TEflPERATURES ( C )  
H I h m  SLEEVE M A X .  SLEEVE HIN. FUEL 

7 7 4 .  808. 904.  
r 9 9 .  812. 881 .  
706 .  7 3 2 .  821. 
7 9 9 .  8 2 1 .  909.  
7 8 4 .  8 l b .  91  1. 
1 5 6 .  801. 953. 
7 9 2  879. 933 .  
689  716. 804. 
6 6 5  691. 7 7 0 .  
188. 848. 976. 
8 2 0 .  884. 1 0 2  1. 
6 9 6  139 .  8 5 4 .  
1 0 2 .  749. 861.  
8 1 9 .  918. 1110.  
8 5 0 .  952  1160 .  
7 2 5  789. 9b3 .  
9 1 5 .  1028. 1249 .  
9 0 2  990 ,  1189.  
8 5 7 .  925  1102.  
8 5 7 .  924 i i n i .  

1 6 5  812. 929. 
6 7 .  8 4 .  119. 

M A X .  FUEL 
974.  
94 1. 
8 1 5 .  
972.  
985 .  

1032.  
1009. 
861 .  
8 2 0 .  

1064 .  
1113.  

922 
931 .  

1174. 
1256.  
1006.  

1284.  
1358.  

1197 .  
1 1 9 1  

lono. 
131. 

M A X .  FUEL 
972 
924.  
873 .  
952 
956 

1020.  
977 ,  
836 .  
797. 

1G27 
1074 .  

892  
906  

1185.  
124 1 
l o l e .  
1337.  
1260. 
1156.  
1 1 5 h .  

97E. 
133 .  

FAST FLUENCE 
( 1 0 * + 2 5  N/H++2)  

.oo 

.10  

.18  

.20 

.54 
e 6 1  
. 8 5  
.97 

1.01 
1.34 
1.52  
1.66 
1.91 
2.03 
2.23 
2.39 
2.49 

2.17 
2.61 

2.00 

FAST FLuENCE 
t 10+*25 N / M * * Z I  

.oo 

.11 

.19  

.49  
6 0  

- 1 6  
.97  
.95  

1.19 
1.35 
1.48 
1.69 
1.80 
1.99 
2.14 
2.24 
2.35 
2.49 

.09  

2 . 5 2  
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F 0 5 - 0 5  L U M P A C T  1 

T E H P E R A T U R L S  I C )  
H I h .  S L E E V E  H A X I  S L E E V E  M I N .  F U E L  

4 1 2 .  421. 466. 
423. 435. 9 8 6 .  
3 9 9 .  4 0 9 .  4 5 2 .  
423. 444. 5 0 1 .  
425 456. 5 1 5 .  
420. 452. 5 C 6 .  
426. 465. 525. 
465 5 2 9 .  6 1 4 .  
453. 5 n 9 .  SA 6 .  
4 2 1  465. 5 2 7 .  
428. 4 7 9 .  546. 
453. 5 2 6 .  6 1 7 .  
4 5 6  5 2 8 .  621. 
4 5 5  5 1 9 .  6 0 5 .  
4 6 1  5 2 6 .  6 1  3 .  
421. 468. 535. 
4 6 2  534. 6 2 9 .  
445. 5 1 0 .  5 9 6 .  
434. 4 9 2  571.  
U 3 4 .  4 9 1  5 7 1 .  

T I M E  I N T E R V A L  
-0 - 2 7 . 0  

2 7 . 0  - 6 2 . 7  
6 2 . 7  - 6 8 . 6  
6 8 . 6  - 2 0 2 . 1  

2 0 2 . 1  - 252.4 
2 5 2 . 4  - 2 9 8 . 0  
2 9 8 . 0  - 3 4 3 . 0  
343.0 - 385.4 
3 8 5 . 4  - 4 9 9 . 6  
9 9 9 . 6  - Sb4.l 
5 6 4 . 1  - 6 1 0 . 2  
6 1 0 . 2  - 7 0 1 . 2  
7 0 1 . 2  7 4 8 . 0  
7sa.o - 788.0 
788.0  - 8 1 8 . 0  
8 1 8 . 0  - 8 3 5 . 0  
835.0 - 8 5 8 . 0  
858 .@ - P B 9 . 7  
8 8 9 . 7  - 8 9 6 . 9  

8 9 6 . 9  

T I M E  A V E R A G E 0  
R M S  

. 

T I M E  I N T E R V A L  
-0 - 2 7 . 0  

27.0 - 6 2 . 7  
6 2 . 7  - 6 8 . 6  
68.6 - 2 0 2 . 1  

202.1 - 2 5 2 . 4  
2 5 2 . 4  - 2 9 8 . 0  
2 9 8 . 0  - 343.0 
343.0 - 3 8 5 . 2  
385.4 - 4 9 9 . 6  
4 9 9 . 6  - 564.1 
5 6 4 . 1  - 6 1 0 . 2  
6 1 0 . 2  - 7 0 1 . 2  
701.2 - 74e.0 
748.0 - 7 8 0 . 0  
7 8 0 . 0  - 8 1 0 . 0  
81ci.O - 835.0 
8 3 5 . 0  - 8 5 8 . 0  
8 5 8 . 0  - 8 8 9 . 7  
8 8 9 . 7  - A 9 6 . 9  

0 9 6 . 9  

T I M E  A V E P A G E D  
P H S  

C O O L A  N 1 
348. 
3 5 5 .  
343. 
3 5 2 .  
3 5 9 .  
3 5 9 .  
3 5 9 .  
3 6 4 .  
36C. 
3 5 9 .  
3 5 9 .  
3 5 1 .  
355. 
3 5 1 ,  
3 5 6 .  
333. 
3 5 3 .  
3 4 4 .  

340. 

355.  
6 .  

340. 

C O O L A N T  
353 .  
3 6 0  
347 .  
357.  
3 6 4  
3 6 3 .  
364. 
371. 
367 .  
3 6 4 .  
3 6 5 .  
3 5 8 .  
363. 
3 5 9 .  
3 6 4  
340. 
36 1 
3 5 2 .  
347. 
347. 

36 1 
6 .  

438. 4 8 5 .  5 5 6 .  
1 7 .  36. 5 10 

F05-05 C O P P A C T  2 

T E M P E I A T U R E S  ( C )  
M I h .  S L E E V E  M A X .  S L E E V E  M I N .  F U E L  

4 2 5 .  4 3 5 .  4 8 4 .  
U 3 6  451 .  5 0 8 .  
4 0 9 .  4 2 2 .  47 1. 
437 4 6 9 .  5 3 5 .  
490. 2 8 7 .  5 5 7 .  
433. 4 7 9 .  5 4  5 .  
4 4 1 .  4 9 4 .  566. 
4 8 7 .  5 6 9 .  6 6 9 .  
473. 540. 6 3 1 .  
4 3 7 .  4 9 0 .  5 6 6 .  
4 2 7 .  5 0 7 .  5 9 0 .  
480. 564 6 7  1. 
482. 564. 6 7 1 .  
483. 5 5 5 .  6 5 3 .  
493. 5 6 9 ,  670. 
448. 5 0 3 .  5 8 2 .  
4 9 5 .  5 8 0 .  6 8 9 .  
9 7 6 .  551. 6 5 0 .  
4h3. 530. 6 2 1 .  
263. 5 2 9 .  6 Z U .  

4 5 8  5 1 6 .  5 9 9 .  
2 2 .  43. 60. 

M A X .  F U E L  
4 9 0 .  
5 1 3 .  
413. 
5 2 9  
54 1 .  
53G. 
55 1 .  
6 5 2  
6 1 8 .  
552 
5 7 5 .  
6 5 5 .  
6 5 9 .  
6 3 9  
6 4 7 .  
56G 
6 6 7 .  
630. 
601 .  
6 0 1  

5 8 7 .  
5 6 .  

M A X .  F U E L  
5 1 1 .  
5 3 8  
495. 
5 6 6 .  
5 8 7 .  
5 7 2  
5 9 5 .  
7 1 3 .  
6 6 6 0  
5 9 5 .  
622b 
716.  
7 1 7 .  
6 9 4  
713. 
6 1 3 .  
7 3 6  e' 
6 9 2  
6 5 8  
6 5 8  

635 
6 6  

F A S T  F L U E N C E  
l10**25 N / M * + 2 )  

. o o  

. c 3  
e 0 6  
. 0 7  
. 2 1  
e 2 6  

3 1  
3 6  

. 4 1  

. 5 3  
6 0  
6 5  

. 7 5  
e 8 1  
- 8 6  
a 9 1  
. 9 3  
- 9 6  

1 . 0 1  
1.02 

F A S T  F L U E N C E  
( 1 0 * * 2 5  N / H * + 2 )  

.OD 

.04 

. l l  
0 1 2  
. 3 5  
.44 
. 5 1  
. 5 8  
e 6 7  
. 8 8  
. 9 9  

1 . 0 7  
1 . 2 5  
1.34 
1.43 
1.50 
1 . 5 4  
1 . 5 9  
1 . 6 7  
1 . 6 9  

, 
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F 0 5 - 0 5  LOPPACT 7 

IEHPERATURES (CI 
COOLANT W h o  SLLEVf  HAX. SLEEVE H I N .  FUEL 

394. 5 3 2  553. 6 3 7 .  
403. 5 5 0 .  5 8 0 .  68 3. 
382. 5 0 2 .  579. 6 2 1 .  
402. 5 5 5 .  6 1 8 .  74 3. 
405. 5 4 7 .  626. 761. 
401. 5 3 2  6 0 7 .  736. 
406. 549 .  636. 7 7 4 .  
429. 6 4 5 .  779. 9 6 3 -  
921. 6 1 9 .  7 2 1  901.  

408. 552 64C. 807.  
417. 6 2 9  7 5 7 .  968.  
420. 630. 748. 978 .  

422. 6 2 1  717 .  937.  
391. 5 5 8 .  626. 009. 
421. 620 7 3 7 .  98 0. 
408. 6 0 1  696. 932. 
400. 5 1 8 .  663.  890 .  
400 5 7 8 .  663. 0 9 0 .  

402. 532 605 761. 

4 2 1 .  6 3 7 .  742. 96 3 .  

410. 584. 672.  841 .  
10. 41 .  6 7 .  106.  

TxnE INTERVAL 
.Q - 27.0 

27.0 - 62.7 
62.7 6 8 . 6  
69.6 - 2G2.l 

202.1 - 252.4  
2 5 2 . 4  - 298.0  
298.0 - 343.0 
343.0 - 385.4 
385.Q - 499.6 
499.6 - 564.1  
56q.1 - 610 .2  
610.2 - 701.2 
701.2 - 1 4 8 . 0  
748.0 - 760.0 
780 .0  - 818.0  
818.0 - 835.0 
e 3 5 . 0  - 8 5 8 . 0  
0 5 0 . 0  - 8 8 9 . 7  
899.7 - 896.9  

896 .9  

TIME AVfRAGEO 
RHS 

T I N E  INTERVAL 
e 0  - 2 7 . 0  

27.0 - 62.7 
62.7 - 68.6 
68.6 - 202.1  

202.1 - 2 5 2 . 4  
252.4 - 2 9 0 . 0  
298.0 - 343.0 
343.0 - 385.4 
3 8 5 . 4  - 499.6 
499.6 - 564.1  
564.1 - 610.2 
610.2 - 701.2 
701.2 - 748.0 
7 4 8 . 0  - 788.0 
7 8 0 . 0  - 818.0  
818.0 - 835.3 
835.0 - 8 5 8 . 0  
8 5 8 . 0  - 889.7  
889.7 - 896.9  

896 .9  

T I M E  AVERAGED 
R M S  

HAX. fUCL 
6 8 9  
74 1. 
b61 
802 .  
e l b .  
707 .  
a 3 0 .  

1047.  
971. 
8 1 3 .  
8 6 9  

1040. 
1056.  
1035.  
1004.  

8 5 7 .  
1054.  

997. 
948 rn 

9 Q 9 .  

905  
l l b o  

FOS-05 COMPACT 8 

TEMPERATURES [ C )  
COOLANT W I h .  SLEEVE W A X .  SLEEVE WIN. FUEL W A X .  FUEL 

4 0 4  5 4 7 .  570.  656. 711. 
41 3.  5 6 7  5 9 8 .  7 0 4 .  765. 
391. 516  543. 639.  6 8 7  
413. 5 7 3 .  637. 7 6 7 .  029 
,415. 5 6 4 .  645 .  7 8 7 .  646. 
411.  5 4 7 .  6 2 5 .  760. 8 1 4 .  
416. 5 6 6  6 5 5 .  802.  8 6 0 .  
443. 6 7 0  E @ 7 .  1002 .  1089  
435. 6 9 1  7 4 5 .  939 .  1013.  
4 1 2 .  546. 6 2 0 .  791.  8 4 5 .  

434. 6 5 2  7 7 3 .  1 0 2 7 .  1111. 
435. 6 6 1 .  7 6 7 .  1014.  1089. 
436. 640. 7 3 6 .  981.  1050..  
402. 5 7 4 .  642. 849 .  898 .  
435 .  6 4 7 .  7 5 7 .  1028 .  1104. 
421. 6 1 9 .  714. 979 .  1 0 4 7 .  
412. 595 .  681. 936. 9 9 6  
4 1 2 .  595 .  681. 931. 9 9 1  

418.  5 6 9 .  6 5 8 .  841.  90C 
431. 6 5 2 .  782. 1014 .  1096 

422. 6 0 3  692. 875. 9 Q 3 .  
12.  4 4 .  70  l l b -  125 .  

F A S T  FLUENCE 
l 1 0 + + 2 5  N/P++Z)  

.oo 

. 09  

.22 
e 2 4  
. 7 3  
. 91  

1 - 0 6  
1.22 
1 .90  
1.@4 

2 . 0 6  
2.23 
2.60 
2 - 7 9  
2 .95  
3.08 
3 . 1 4  
3 .25  
3.40 
3.43 

F A S T  FLUENCE 
t 1 0 + + 2 5  N / N * + 2 )  

.oo 
- 0 9  
a 2 3  
. 2 5  
.17 

9 6  
1.11 
1 . 2 9  
1.47 
1.93 
2 . 1 7  
2.34 
2 . 7 3  
2.93 
3.10 
3.23 
3.29 
3.40 
3 .56  
3.59 



FOS-05 i O M P A C T  9 

TEMPERATURES t C 1  
COOLANT M I h .  SLEEVE M A X .  SLEEVE MIN.  FUEL M A X .  FUEL 

414. 5 6 0  5A3. 671 .  726 
424. 581 .  612. 720. 782. 
399. 5 2 7  555.  652. 701. 
q29. 5 8 7 .  651. 7 8 9 .  647 .  
426. 580 .  662. 810. 872. 
421. 5 6 2  640. 782 .  838. 
427. 5 8 2  673. 826 .  887. 
458. 693 .  8 3 3 .  1036.  1127. 
448. 6 6 3  760. 973. 1049. 
421. 5 6 0  634. 817 .  873. 
429. 584 .  674. 871.  9 3 2  
445. 6 7 3  805. 1054.  1141.  
448. 6 7 3  705. 1070 .  1156.  
4 5 1 .  683 .  790. 1057.  1135. 
450. 6 5 8 .  753. 1 0 1  7. 1086.  
414. 589. 656. 8 8 2 .  932. 
449. 6 6 5 .  774. 1067.  1144  
4 3 4 .  6 3 6  731. 1017.  1G86, 
424. 611 .  696  973. 1035 .  
424. 611 .  696. 974. 1035.  

435. 6 2 0 .  711. 905. 974. 
13. 48 74. 125.  135 

TIME INTERVAL 
-0 - 2 1 . 0  

27.P - 6 2 . 7  
62.7 - 68.6 
68.6 - 202 .1  

202.1 - 252.4 
252.4 - 298.0 
298.0 - 343 .0  
343.0 - 385 e 4  
385.4 - 499.6 
499.6 - 564.1 
564.1 - 610 .2  
610.2 - 701.2 
701.2 - 748.0 
748.0 - 788.0 
7 8 8 . 0  - 818.3 

0 5 8 . 0  - 8 8 9 . 7  

8 1 8 . 0  - 835.0 
835.0 - 858 .0  

889.7 - 896.9 
8 96.9 

T I R E  AVERAGE0 
R R f  

? 
w 

TIME INTERVAL 
.o - 27.0 

27.0 - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 
252.4 - 298.0 
298.0 - 343.0 
343.a - 385.9 
385.4 - 499.6 
499.6 - 5 6 4 . 1  
564.1 - 610.2 
610.2 7 G l . 2  
701.2 - 748 .0  
748.0 - 78a.g 

018.0 - 835.0 
835.0 - 850.0 
7 8 8 . 0  - 818 .0  

858.0 - 889.7 
889.7 - 896.9 

8 9 6  -9 

TIME AVERAGED 
R E S  

FOS-05 COMPACT 10 

TEMPERATURES f C 1 
COOLANT M X h .  SLEEVE M A X .  SLEEVE HINm FUEL M A X .  FUEL 
424 5 1 2 .  595. 683.  739. 
435. 593. 625. 734. 796  
4 0 8  5 3 7 .  565. 664.  713. 
436  6 0 0  664 798. 8 6 2  
437. 593 .  676. 8 2 7 .  8 9 0  
430. 575. 653. 799.  056  
438  5 9 6  687. 8 4  5 .  9 0 7  
473. 712.  853.  1062.  1155.  
463. 6 8 1  786. Y98. 1076. 
431. 575 .  650. 8 4 5 .  902  
4 4 0 .  6 0 0  692. 901.  965. 
460.  6 9 6  833. 1095.  1184. 
463. 696 .  819. 1112 .  1201.  
467.  707.  816. 1101. 1181. 
464, 6 7 7  773. 1056.  112e.  
426. 6C6 e 673  917 .  969. 
463.  6 8 5  795. 1108 .  1187.  
448.  6 5 9 .  7 5 0 .  1057 .  1128.  
437. 6 2 9  714. 1012. lL l75.  
437. 6 2 8  714. 1 0 1  3. 1076. 

4 4 7 .  6 3 7 .  728.  931 .  l U C 3 .  
15.  51. 76. 134 .  145. 

FAST FLUENCE 
1 1 0 9 9 2 5  N / M * + 2 l  

.oo 
0 9  

.24 
e26  
.79 
.99 

1.15 
1 . 3 3  
1.52 
2.00 
2.24 
2.42 
2.82 
3.02 
3.20 
3 . 3 3  
3.40 
3.51 
3.67 
3.71 

FAST FLUENCE 
( l O * + Z S  N / H + + 2 )  

.oo 

.13 

. 2 4  

.27 
0 8 1  

1.01 
1.10 
1.36 
1.56 
2.05 
2.30 
2.49 
2.90 
3.11 
3.29 
3 . 4 3  
3.50 
3.61 
3.77 
3.81 



FOS-05 .UUFACf  11 

TEflPERATURtS t C )  

435.  5 8 4 .  608. 696. 753  
946. 6 0 6 .  638.  747. 811. 

4 4 7 .  613 .  676. 8 1 2 -  8 7 7 .  

COOLANT f l I h .  SLEEVE M A X .  SLEEVE f l IN .  FUEL M A X .  FUEL 

417. 5 4 8 .  5 7 6 .  675.  7 2 5  

448. 6 0 6 .  687. 8 4  1. 905  
441. 5P6. 663. 812. 870. 
449. 6 0 9  698. 860. $22.  
489. 7 2 9  870. 1083. 1177. 
477.  6 9 7 .  8 0 2  1019.  1b96. 
441. 5 8 8  6 6 4  867. 927. 
451. 6 1 5 .  707. 927.  992.  
476  717 .  852. 1128.  1220. 
4 7 8 .  716.  841. 1146. 1236.  
483. 729.  838. 1 1  35. 1216. 
478. 6 9 4 .  ?89. 1083.  1156  
439. 620 .  637. 94 2 .  99b.  
478. 7 0 2 .  812. 1136.  121 7 
461. 6 7 1  765. 1085.  1156. 
450. 644 .  728. 1038.  1103.  
450. 6 4 3  728 e 103Y. 1104. 

460. 653 .  744.  953.  1026. 
17. 5 4 .  81. 14  1. 152. 

T I M E  INTERVAL 
-0 - 27.C 

27.0 - 62.7 
62.7 - 68.6 

202.1 - 252.4 
68.6 - 2Q2.1 

252.4 - 298.0 
298.0 - 343.0 
343.0 - 3 8 5 . 4  
385.4 - 499.6 
499.6 564.1 
564.1 - 610.2 
610.2 - 701.2 
701.2 - 748.0 
748 .0  7 8 8 . 0  
7 8 8 . 0  - 818 .0  
818.11 - 835.0 
835.0 - 858 .0  
8 5 8 . 0  - fia9.7 
809.7 - 096.9 

896.9 

TIME AVEPAGED 
R M S  

T I M E  INTERVAL 
.O - 27.0 

27.0 - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 
252.4 - 298.0 
298.0 - 343.0 
343.0 - 3 6 5 . Q  
385.4 - 499.6 
499.6 - 564.1 
564.1 610.2 
610.2 - 701.2 
701.2 - 740.0 
798.0 - 788.0 
788 .0  - 818.0 

85a.c  - 889.7 

818.0 - 835.0 
835.0 - 8 5 8 . 0  

889.7 - 896.9 
8 9 6  e9 

T I f l E  AVERAGED 
Gt?S 

F O S - O S  COPPACT 12  

TEMPERATURES f C )  
COOLANT U I h .  S L E E V E  M A X .  SLEEVE MIN. FUEL M A X .  F U E L  
urs. 594.  618. 706. ?63.  
457. 6 1 6 .  649. 758 .  821.  
426. 5 5 6 .  584. 6 e  3 .  733. 
459. 624  685. 821. e86. 
459. 617 .  697. 851.  916. 
451. 597 .  673. 823.  8 8 0 .  
460. 6 2 0  708.  a 7  1. 934. 
504 7 4 5 .  885. 1099.  1193.  
491. 712.  815. 1035 .  1114.  
4 5 2 .  601.  677 .  8 8 5 .  946. 
963 .  629  721. 94 7. 1013.  
992. 7 3 6  872. 1155 .  1248. 
4 9 4 .  735.  86G. 1 1 7 3 -  1266 .  
500. 7 4 9 .  859. 1163.  124b .  
492. 711 .  805. 1107.  1181.  
451.  6 3 5  701. 963.  101 7 
493.  7 2 0  829. 1161. 1243.  
475. 687 .  781. 1109.  i i e i .  
463. 6 5 9  743. 1062. 1127.  
463. 6 5 9 .  74 3 .  IOh2.  1128.  

473.  6 6 7 .  757. 971.  1044.  
19. 57 .  89. 1 4 7 .  i 5 n .  

FAST FLUENCE 
t 1 0 * * 2 5  N / H + * 2 )  

e 0 0  
.10  
e25 
e27  
.82 

1.02 
1.19 
1.38 
1.57 
2.07 
2.33 
2.52 
2.94 
3.16 
3.34 
3.48 
3.56 
3.67 
3 - 8 4  
3 . 8 7  

F A S T  FLUENCE 
t IO**ZS ~ / n r * 2 )  

.oo 

.10 
a25  
a 2 7  

8 2  
1.03 
1.19 
1 . 3 8  
1.58 
2.09 
2.35 
2.55 
2.97 
3.19 
3 . 3 8  
3.52 
3.60 
3.71 
3.88 
3.92 



Y 
L 

T IME INTERVAL 
.n - 27.0 

27.0 - 62.7 
62.7 - 6 8 . 6  
6 8 . 6  - 2C2.1 

202.1 - 252.4 
252.4 - 298.0 
298.0 - 3 4 3 . 0  
343.0 - 3 8 5 . 4  
385.4 ~- 499.6 
499.6 - 5 6 4 . 1  
564.1 - 61C.2 
610.2 701.2 
701.2 - 748.0 
748.0 - 788.0 
788.0 - 818.0 
818.0 - 835.0 
835.0 - 858.n 
8 5 8 . 0  - t 8 9 . 7  
889.7 - 896.9 

8 96.9 

T I M E  AVEPAGEO 
RHS 

TIME INTERVAL 
.o - 27.0 

21.0 - 62.7 
62.7 - 68.6 
68.6 - 2 ~ 2 . 1  

202.1 - 252.4 
252.4 298.0 
298.0 - 343.0 
343.0 - 365.4 
385.4 - 499.6 
499.6 - 5b4.1 
564.1 - 610.2 
610.2 - 701.2 
701.2 - 748.0 
7ra.o - 788.0 
788-C  - 818.0 
818.0 - 835.0 
835.0 - 9 5 8 . 0  
858 .0  - 889.7 
0 8 9 - 7  - 896.9 

896.9 

T I M E  AVERAGE0 
R U S  

~ 

COOLANT 
4 5 6 .  
468. 
435. 
410. 
470. 
461. 
471. 
520. 
506 
462.  
475. 
508 
510. 
5 1  7. 
507 .  
464. 
508 
489. 
476. 
476. 

486. 
21. 

COOLA N 1 
466. 
479. 
4 4 4 .  
482. 
481. 
471. 
483. 
535.  
520. 
473. 
487. 
524  
525. 
533. 
5 2 2  
477. 
523. 
504. 
489. 
489. 

499. 
24. 

F 0 5 - 0 5  L O V P A C T  13  

TEMPERATURES ( C l  
M I h .  SLEEVE M A X .  SLEEVE H I N .  FUEL 

603 .  6 2 8 .  715. 
6 2 6  659. 1 6  7. 
5 6 5  592. 690 .  
6 3 5  694. 8 3 0 .  
6 2 0 .  706.  862.  
6 0 7  682. 8 3 3 .  
6 3 2 .  719. 8 8  3 .  
7 6 1  900. 1115 .  
7 2 6  829. 1051.  
6 1 4  689. 903. 
6 4 4  735. 961.  
7 5 5 .  892. 1181 .  
754.  879. 1199. 
7 6 9  879. 1189 .  
7 2 8  822. 1130 .  
6 5 0  716. 984. 
738. 846. 1184 .  
7 0 4  797. 1131.  
6 7 4  758 .  1 0 8  3.  
6 7 4  7 5 0 .  1084.  

6 8 1 .  771. 987.  
6 0  8 8 .  153 .  

F05-OS COYaPACT 14 

TEMPERATURES f C )  

612 .  6 3 7 .  723. 
6 3 6 .  668. 775 .  
5 7 2  599. 6 9 6 0  
6 9 5  7 0 2 .  8 3 b .  
6 3 9  715. 870.  
6 1 7 .  690. 8 4  0. 
6 4 2  727. 891.  
7 7 5  912. 1127 .  
740 841. 1063.  
6 2 5  100. 91 5. 

M I h .  SLEEVE M A X .  SLEEVE MIN. FUEL 

6 5 6  7 4  7. 980. 
7 7 2  907. 1197.  
1 7 0 .  895. 1215 .  
7 0 7 .  8 C b e  1205.  
7 4 6  8 3 9 ,  1149.  
6 6 5  7 3 3 .  1002 .  
1 5 5  864. 1204 .  
7 2 0 .  814. 1150 .  
6 9 0  773. 1101. 
6 9 0  7 7 3 .  1102.  

6 9 4  7 8 2 .  999 .  
6 3  90. 157 .  

MAX. FUEL 
772 
8 3 0 .  
74G. 
8 9 4 .  
926  
89 I .  
946. 

1210.  
1130. 

Y65.  
1034  
1275.  
1294.  
1274  
1205.  
1039.  
1267. 
1205 
1149.  
11SC 

1061.  
165. 

MAX. FUEL 
779 
837. 
7 4 6 .  
900. 
934. 
898 
954. 

1221. 
1142 .  

Y71. 
1048. 
1292. 
131C. 
1291.  
1226  
1057.  
1289.  
1225.  
116b. 
1169  

1073. 
16Y. 

F A S T  FLUEYCE 
I 1 0 * * 2 5  N/M*+2 

.oo 

. l o  
2 5  

e 2 7  
8 2  

1.03 
1.20 
1.39 
1.59 
2.10 
2.36 
2.56 
2 - 9 9  
3.21 
3.40 
3.55 
3.62 
3-14 
3.91 
3.95 

F A S T  FLUENCE 
t 10-25 N / M * * t !  

.oo 

.10 

.24 
e27  
e 8 1  

1.02 
1.19 
1.38 
1.57 
2.09 
2.35 
2.55 
2.99 
3.21 
3.40 
3.55 
3.63 
3 . 7 5  
3.92 
3.96 
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F 0 5 - 0 5  cOP'PAC7 1 7  

TEflPERATURES f C )  
COOLANT M I h e  SLEEVE M A X .  SLEEVE f l I N .  FUEL 

496. 6 3 3 .  656. 731.  
511. 6 5 7 .  687. 787.  
470. 5 9 0  615. 706. 
515. 6 6 7  717. 84 3. 
513. 6 6 4  732. 880.  
501. 640 .  706 85U.  
515. 6 6 8  7C6. 903.  
580. 810 .  936. 1142.  
562. 7 7 3 .  868. 1076.  
505  s 6 5 6  7 2 8 .  940.  
522.  6 9 0  778. 1007.  
5 7 2 .  8 1 8 .  949. 1231.  
5 7 3 .  816 .  936. 1 2 4 7 .  
585. 836 .  941. 124 0. 
568. 798.  892. 1197.  
516. 710 .  775. 1044.  
570.  8 0 9 .  9 1  7. 1252.  
548. 7 7 0 .  864. 1196 .  
530. 737. 819. 1144.  
530. 736.  819. 1145.  

T I M E  I N T E R V A L  
.o - 27 .0  

27.0 - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 
252.4 - 298.C 
298.0 - 343.0 
343.0 385.4 
385.4 - 499.6 
499.6 - 564.1 
564.1 - 61C.7 
6113.2 - 7 0 1  - 2  
701.2 - 748.0 
748.0 - 788.0 
788.0 - 818.0 
818.c - 435.0 
835.0 - 8 5 8 . 0  
058.0 - 889.7 
009.7 - 896.9 

896.9 

flAX. FUEL 
790. 
846. 
752 
9 0 3  e 

942. 
906 
9 6 3 .  

1233. 
1154  
1001. 
1375 
132b.  
1342.  
1325. 
1 2 7 7 .  
1101.  
1339. 
1273. 
1214. 
1214 .  

T I M E  AVERAGED 538.  7 2 8 .  812. 1021 .  1093.  
RMS 30. 7 1  99. 167.  180.  

T I f l E  INTERVAL 
e 0  - 27.0 

27.0 - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 
252.4 - 290.0 
298.0 - 343.0 
343.0 - 385.4 
395.4 - 499.6 
499.6 - 5 t S . l  
5 6 4 . 1  - 61G.2 
610.2 - 7 0 1 . 2  
701.2 7 4 8 . 0  
740.0 - 7 8 8 . 0  
708.0 - 818.0 

835.0 - 8 5 8 . 0  
8 5 8 . 0  - e89.7 

81tr.O - 035.1, 
889.7 - 896.9 

896.9 

F05-OS COMPACT 18 

TEMPERATURES ( C )  
COOLANT U I h .  SLEEVE UAX. SLEEVE M I N .  FUEL f l A X .  FUEL 

5 0 5 .  6 3 8  661. 740. 7 9 1  
521. 6 6 3  692  789. 846. 
478. 5 9 5 .  619. 706. 752 
525. 6 7 3  721. 842.  901. 
523. 6 7 1  736. 8 8 0 .  94 1. 
510. 6 4 7  710. 8 5 0 .  905 
526. 6 7 5 .  750.  903. 962. 
595. 819 .  941. 1142.  1231.  
576  7Pl. 874. 1078.  1153.  
515. 665 .  736. 943.  1004. 
534. 7 0 0 .  706 1010.  1U7b. 
588.  8 3 1  960. 1236.  1330. 
589. 8 2 9  94 7. 125  1 1345 .  
601. 8 5 0  954. 1245 .  1330.  
583.  8 1 5 .  910. 1211 .  1291.  
5 3 0 .  725 .  790. 1Usb. 1114. 

544. 7 5 3 .  835. 1156 .  1 i 2 G .  
544. 752.  834. 1156 .  1.227. 

586. 8 2 7 .  934. 1 2 6 5 .  1 3 5 4 .  
563. 787.  E A 0  e 1208.  1286. 

T I M E  PVEUAGEI! 551. 738. 819. 1024 .  1095.  
U P S  33 .  7 4  102. l h 9 .  1A3. 

F A S T  FLUENCE 
l 1 0 * + 2 5  N / H * * Z )  

.oo 
- 0 9  
.23 
e 2 5  
.77 
.97 

1.13 
1.32 
1.51 
2.01 
2.27 
2.47 
2.90 
3.12 
3.32 
3.47 
3.55 
3 .67  
3.84 
3 . 8 8  

FAST FLUENCE 
1 1 0 * * 2 5  N/M**Z) 

00 
09 

.22 
e 2 5  
.75 
.95 

1.11 
1.29 
1.47 
1.96 
2.22 
2 . 4 2  
2 - 8 4  
3.06 
3.26 
3.41 
3.49 
3.61 
3 . 7 0  
3.83 



619.f 
h9'f 
9h'f 
hf *C 
9Z.f 
1l.C 
16'2 
OL 'Z 
62'2 
OI'Z 
S8.1 
8f *I 
12.1 
hO'1 
68' 
OL' 
f2' 
12- 
80' 
00' 

(Z+*W/N SZ+*Ol1 
33N3lllj ISWj 

9L'f 
ZL 'f 
hS*f 
Zh'f 
hf 'f 
61 'f 
66'2 
8L'Z 
9f '2 
LI'Z 
16.1 
f h.1 
SZ'l 
90'1 
26' 
SL* 
hZ' 
ZZ 
60' 

'ELI '801 
'E 201 'Zf8 

'hL1I 'S98 
'fLII 'S98 
'LZZI 'f 16 
'9821 '696 
'hLOT 'OZB 
'ZfZ1 'hhb 
'WhZr '916 
'ZSZI '194 
9hs21 '6L6 

z r 0.1 '1U8 
'5 h6 'OS1 
'L90I '6L8 
'621 1 '(n6 
Oh68 'ZSL 
'f tr8 'ZIL 
'fL8 '6tL 
'6C8 '9ZL 
'LOL 'SZ9 
'I6L 'OOL 
'f hL '699 

13113 *NIW 3~331s *X 

OZ 

-1Ll 
'FZOI 

'L911 
'9911: 
*61ZI 
*8LZl 
'L901 
'E ZZI 
'L hZI 
'ZSZI 
'8fZl 
'2 101 
'hhb 
'hLOI 
*Lf I1 
'006 
'Lh8 
'Ll8 
'2 h8 
'8OL 
'16L 
'fhL 

i3n~ -N 

vu 

08 
'SSL 

'fttL 
'f8L 

028 
'298 
'CSL 
'6h8 
'SL8 
'fS8 
'SS8 
'61L 
*I89 

h6L 
'Zf8 
OS89 

9s9 
189 

'f89 
'EO9 
*fL9 

8h9 
3A3315 'J IW 

'SO1 LA 
'928 LCL 

'OS8 
'IS8 
'L68 
'f 56 

826 
'596 
'LS6 
'oL6 
*h6L 
'2 hL 
'LL9 
'El16 
'ZSL 
-1IL 
'8fL 
'hZL 

'169 
9999 

908 

'~29 

09L 
' 69L 

hO8 
*Sh8 
'OhL 
=fc8 
'f90 
.Ih8 
*fh8 
'OIL 
'CL9 

8ilL 
LZ8 
' 189 

zs9 
LL9 

'619 
665 
699 

'f h9 
Y 

'8f 
'9LS 

'ZLS 
*f LS 
*f 64 
'VI9 
'LSS 
'SI9 
'hf9 
'619 
'419 
'LSS 
'9fS 
'209 
'f 29 
'9hS 
'625 
Of hs 
'SCS 
*h6h 
'3 hS 
*s 2s 

lNV7003 

*Sf 
'f 9s 

'8SF 
'65s 
'8LS 
'209 

hCS 
'665 
'819 
'h09 
*f 09 
'S hS 
'SZF 
'685 
'609 
'9fS 
'OZS 
*f ES 
'Sf s 
*98h 
'Of5 
*hlS 

1 N 111003 

6'960 
6'963 - LO688 

O'8SII - O'Sf8 

0'818 - 0'88L 

O'8hL - Z'ICL 
Z'IOL - 2'019 
2'019 - I'h9S 
I't195 - 9'66h 
9'66h - h'S0f 
h'S8f - O'fhf 
O'ZhC - 0'862 
G'86Z - h'ZSZ 
h'ZSZ - I'ZOZ 
I'ZOZ - 9'89 
9'89 - L.29 
1-29 - O'LZ 
O.LZ - 0' lVALI31NI 3UIl 

i*68a - O*BSB 

o.ssa - O*BIB 

C-eaL - o*8hL 

SrJY 
039VU3AV 3WIl 

6'968 
6'968 - L.683 
LO688 - 0'858 
0.858 - O'Sf8 
O'Sf8 - 0'818 
G'818 - 0'88L 
0'88L - 0'8hL 

Z'IOL - Z'019 
Z'019 - l'h9S 
I'h9S - 9'66h 
9'66h - h'S8S 
h'S9f - O'fhf 
O'fhf - 0'862 
0'862 - h'ZS2 
h'2SZ - 1'202 
I'ZQZ - 9'89 
9'89 - L'ZP 
L'Z9 - O'LZ 
O'LZ - 0. lVAW31NI 3WIl 

S'anL - Z'IOL 



FOS-CS i O H P A C 7  2 1  

T I Y E  INTERVAL 
-0 - 27.0 

27.0 - 62.7 
62.7 ,- 68.6 
68.6 - 202 .1  

202.1 252.4 
252.4 - 298.0 
298.0 - 3 4 3 . 0  
343.0 - 3 8 5 . 4  
385.4 - 499.6 
499.6 - 564.1 
564.1 - 610.2 
610.2 - 701.2 
701.2 - 748.0 
748.0 - 768.0 
788.0 - 818 .0  
816.0 - 835.0 
835.0 .. 8 5 8 . 0  
8 5 8 . 0  - P89.7 
889.7 - 896.9 

096.9 

TIME AVERAGED 
RM5 

3; c- 
c- 

TIME INTERVAL 
- 0  - 27.0 

27.0 - 62.7 
62.7 - 68.6 
66.6 - 2C2.1 

202.1 - 252.4 
252.4 - 298.0 
298.0 - 343.0 
343.0 - 1 8 5 . 4  
385.4 - 499.6 
499.6 56Q. l  
564.1 - 610.2 
610.2 - 701.2 
701.2 748.0 
748.0 - 788.0 
788.0 - 818.0 
818.0 - 835.0  

858.0 - 889.7 
889.7 - 696.9 

835.0 - 858.0 

891.9 

T I M E  A V E R A G E D  
R M S  

COOLANT 
532. 
549. 
501. 
5 5 4 .  
552. 
537. 
555.  
636. 
614. 
546. 
568. 
634. 
6 3 4  
650. 
631. 
571. 
634  
6 0 8  
587. 
587. 

587. 
40. 

COOLANT 
540. 
557. 
508 .  
563. 
561. 
545. 
564. 
648. 
626. 
555. 
579. 
649. 
649. 
666. 
647. 
585. 
650. 
624.  
6 0 1  
601.  

599. 
43. 

6 5 0  
676 .  
6 0 5  
6 8 6  
684 
6 5 9  
6 0 8  
8 3 6 .  
7 9 7 .  
6 8 8 .  
7 2 6  
8 6 5  
8 6 2  
8 0 6 .  
8 6 4  
7 6 7  

8 3 5 .  
7 9 7 .  
7 9 6 .  

8 7 7 .  

7 6 1 .  
8 3  

TEHPERATURL S ( C  1 
H I N .  FUEL n x n .  SLEEVE H A X .  S L E E V E  

6 7 1  
701. 
626  
726. 
7 3 7 .  
711. 
751. 
940. 
870. 
7 5 5 .  
806 
986. 
973. 
983. 
959. 
833. 
984. 
927. 
878. 
877. 

835. 
110. 

'I EHPERATUR E S ( C  I 
M I h .  SLEEVE M A X .  SLEEVE 

6 5 3  673. 
6 7 8  7c3. 
607 .  627. 
6 8 9  726 
6 8 8 .  7 3 8 .  
6 6 2  711. 
6 9 2  7 5 1 .  
840 938. 
8 0 1  079. 
6 9 2  757. 
7 3 1  8 0 8  
8 7 1  987. 
8 6 8 .  975. 
893 .  987. 
8 7 8 .  972. 
7 7 9 .  843. 
8 9 1  996. 
847 .  9 3 8 .  
8 0 9 .  8R9. 
808. 868. 

7 6 6 .  837. 
85 112. 

742.  
788. 
704. 
8 3 3 .  
865. 
8 3 5 .  
88b. 

111 7. 
1 0 5 6 -  

9 4  1. 
1008. 
1234.  
1246. 
124  3. 
1237. 
lG78.  
1290. 
1230.  
1176.  
1177.  

1 0 1  8. 
174.  

2 2  

M I N .  FUEL 
741.  
786.  
70  1. 
8 2 8 .  
859. 
829 .  

1108.  
1048. 

933. 
,999. 

1222 .  
1233.  
1232.  
1238.  
1078.  
1290.  
1230.  
1 1 7 5 .  
1175. 

879. 

1 0 1  1. 
1 7 2 .  

M A X .  FUEL 
788.  

745. 
8 8 6 .  
919.  

939. 
1197.  
1123. 
1coc. 
1072. 
1324  
1336.  
1324 
131b. 

839. 

8133. 

1137 .  
1380. 
1 3 1 t .  
1247.  
124b. 

1084. 
188  

M A X .  FUEL 
785. 

7QO. 
879. 
911. 
876 
93 1. 

l l R 4 .  
1112. 

99u. 
1061 .  
1309  
1320. 

835. 

1310. 
1316 .  
1136 .  
1 5 7 9 .  
1309  
1 2 4 5 ,  
1246.  

lCi76. 
187.  

F A S T  FLUENCE 
( 1 0 * * 2 5  N l ! ? * * 2 )  

.oo 
08 
.20 
.22 
- 6 7  
.85 
.99 

1.16 
1.32 
1e78 
2.02 
2.21 
2.60 
2.81 
3.00 
3.15 
3.23 
3.35 
3.53 
3.57 

CAST CLUENCE 
f l O * * t S  N / M * * 2 I  

.ow 
- 0 7  
.19 
. 2 1  

6 4  
.81 
.94 

1.10 
1.26 
1.69 
1.93 
2.11 
2.49 
2.69 
2.88 
3.03 
3 .11  
3 . 2 3  
3.4 1 
3.45 



If *f 
LZ'f 
0I.f 
86'2 
06'2 
9L'Z 
LS'Z 
(rf '2 

*r911 Oh06 '828 '8Z9 
'1911 'SO6 ' 828 '629 
'LIZ1 'SS6 898 'f 59 
'6LZI 'SI01 Of16 '289 
'6901 '090 861 '119' 
'6221 '166 668 'LL9 
'E 021 '636 206 '569 
'IOZI 'SA6 LLe '9L9 
*2611 '586 '088 '9L9 
'9L6 '608 '611 '665 
'2 16 'LSL '669 'TLS 
-8101 OIL8 hO8 'Lh9 
'SLOI *926 'Zh0 *I L9 
'LS8 'hhL 569 '185 
*eo8 'SOL '599 '09s 
'BE 8 'ZfL 069 'LLS 
'Lo8 '61L 639 '0 8s 
'889 h29 LO9 'IZS 
'1 LL '669 e19 *f LS 
*of L '01 9 'fS9 'hSS 

13nj 'NIU 311337s 'XVU 3A3315 'UId IN11003 
43) S3MnlV83dW31 

6.963 
6.968 - L'b88 
1.688 - O'QS8 
O'BSU - O'Sf8 
oosre - 0-818 
ooeie - 0.88~ 
o*eeL - O*B~L 

Z'IOL - Z'PI9 
U'8hl - Z'IOL 

2'019 - I'h9S 
I'h9S - 9'66h 
9'66n - h'S8f 
h'SaE - o*fhf 
O'fhf - 0'862 
0'86L - h'zSZ 
h*zsz - I-zat 
I*ZOZ - 9-89 
9'89 - LO29 
1-29 - a'LZ 
0'12 - 0' 
lVAY3lNI 3WIl 

'981 'ZLI Oh11 L8 *Sb SWM 
2901 '1001 'LS8 '011 *Of9 ~~FJV~~AW 3~x1 

'Oh21 'ILII '168 '618 OS19 
'OhZI 'OLTI '868 'OZ8 'SI9 

hOf 1 *9ZZ1 *R h6 659 *8f 9 
'SLf I 'L8Zl , 'LOOI 'SO6 0999 
.fflI '9LOI 'E S8 681 865 
'SIfl 'SEZl Of96 068 '299 
'S621 'OZZI *686 668 '189 
'fOf1 '6121 'LL6 *hL8 'f 99 
'C 621 'OIZI '8H6 'lL8 Of 99 

'614 Oh26 'BSL 969 '595 
'2601 'If01 'hL8 '208 'Lf9 

*SI6 'L98 '1 hL Of69 'TLS 
'Z9R *cia 'LO.! Of99 'f ss 
L69 'LC8 'hEL 689 *69S 

'L9R '618 h2L 069 'ZLS 
*fSL '969 '929 809 'STS 
'928 *oeL 'ZOL '619 -59s 

eLL '1 SL '219 'CS9 '1 hS 

'6h31 '686 *ole '9fL '605 

'291 I '0601 'I26 '1h8 *099 

13nj 'XVU 73nj *NIh 3A3315 'XWU 3A331S 'UIU lNVlOo3 
(3) s3~niv~13dn31 

6.968 
6'968 - L'680 
1'608 - 0'9SB 
0'8S8 - O'Sf8 
O'Sf8 - 0'818 
0'818 - 0.88~ 
o*8eL - o-8hL 
0'8hL - Z'IOL 
Z'IOL - 2'019 
2'019 - I*h95 
I'h9S - Y'66h 
9'66h - h'S8C 
h'S8f - O*fh'i 
O'fhf - 0.362 
0'862 - h'ZS2 
h'ZS2 - 1'202 
1'232 - 9'99 
9.89 - i-29 
1-29 - 0'12 
0'12 - 0' 1~~831~1 3n11 



FOS-05  L O U P A C T  2 5  

TEMPERATURE S I C )  
R I L .  SLEEVE M A X .  SLEEVE H I N .  FUEL 

6 5 3  669. 726. 
6 7 0  698. 7 6 5 .  
607 .  623 683. 
6 8 9  716. 79b.  
6 8 9  726 823.  
6 6 3  699. 794. 
6 9 4  737. 040 .  
839 .  914. 105 1. 
8 0 1 .  8 b 3 .  996. 
7 0 0 .  754. 89 7. 
7 4 0 .  0 0 5 .  95M. 
680 .  979. 1169. 
0 7 7 .  970. 1176.  
9 0 3  905. 1180. 
9 0 8  e 997. 1219.  
8 0 5 .  067. 1060.  
9 2 1  1921. 1267.  
8 7 6  961. 1205. 
836 .  911. 1140. 
8 3 5 .  910. 1146.  

T I f l E  INTERVAL 
.@ - 27.3 

27.0 - 62.7 
62.7 - 60.6 
60.6  - 202.1 

202.1 - 252.4 
252.4 290 .0  
298.0 343.0 
3 9 3 . @  - 3 6 5 . 9  
385.4 - r 9 9 . 6  
499.6 564.1 
564.1 - 610.2 
610.2 - 701.2 
701.2 - 748.0 
740.0 - 7 0 0 . 3  
780.0 - 810.0 
818.0 - 835.0 
835.0 - 8 5 0 . 0  
858.0 809.7 
0 0 9 . 7  - 896.9 

096.9 

T I N E  AVERAGED 
RES 

TIME INTERVAL 
.C - 27.0 

27.0 - 62.7 
62.7 - 60.6 
6 8 . 6  - 702.1 

202.1 - 252.9 
252.4 - 2 9 8 . 0  
2 9 8 . 0  - 343.0 
343.0 - 305.4 
385.9 - 999.6 
499.6 - 564.1 
564.1 - 610.2 
610.2 701.2 
701.2 - 740.O 
748.0 - 7 8 8 . 0  

e 3 5 . 0  - 8 5 8 . 0  

089.7 - 896.9 

780 .0  - 810.0 
018.0 - R ? S . ( ?  

0 5 0 . 0  - 009.7 

896.9 

T I M E  AVLRAGEO 
R f l S  

COOLANT 
561. 
580. 
527. 
587.  
585.  
567. 
5 8 0  
682. 
657. 
5 8 2 .  
609. 
689. 
6 8 8 .  
700.  
692. 
624  
6 9 7  
667. 
642. 
641,  

630. 
5 0 .  

COOLANT 
567 .  
506. 
5 3 2  
594. 
591. 
573. 
595. 
691. 
666. 

617 ,  
7 0 1  
700. 
721. 
706 .  
636. 
712,  

590.  

68 1 
655 .  
654.  

639. 
52. 

7 7 3 .  032. 9 7 2 .  
9 0  116. 166,  

FO5-05 COflPACT 26 

TEMPERATURES ( C )  

6 5 1  6 6 6 .  719. 
6 7 6  699 757. 
6 0 6  62C. 675.  
6 0 7  712. 78 7 .  
6 0 7  719. 000. 
6 6 2  6 9 3 .  779.  
6 9 2 .  730. 024. 
0 3 6  9C2 1027. 
798 .  853. 974. 
7 3 0  751. 881. 
7 4 0 .  801. ,94 1. 
880 .  972.  1146.  
877 .  964. 1152.  
9 0 3  985. 1157.  
9 1 3 .  999. 1203.  
810.  869. 1345. 
9 2 6  1072.  1246 .  
8 8 1 .  963. 1186.  

M 1 n .  S L E E Y E  M A X .  S L E E V E  FIIN. FUEL 

890, 9 1 2 .  1130.  
8 4 0  911. 1130.  

7 7 2  8 2 6 .  Y 5 5 .  
0 2 .  116.  163.  

M A X .  FUEL 
761.  
005  
714.  
839. 
866  
832. 
8 8 2  

1114.  
1049 .  

945. 
1012 .  
1245.  
1252.  
1 2 4 0  
1 2 9 4  
1114. 
135C. 
1179 .  
1215.  
1215.  

1027.  
181. 

M A X .  FUEL 
752  
794 
704 
M 2 4  
040. 
814. 
8 6 2  

1 0 8 5 .  
1023.  

926  
9 9 1  

1217.  
1222.  
122 1. 
1 2 7 5  
1U9O 
1 3 2 9  
1257 .  
1193. 
1193 .  

1 b 0 6 .  
176.  

F A S T  FLUENCE 
( 1 0 * * 2 5  N / M * + 2 )  

0 0  
0 6  

. I S  

.17 

.52 
- 6 6  
.77 
.90 

1.03 
1.40 
1.60 
1.76 
2.09 
2.26 
2.49 
2.57 
2.65 
2.76 
2 . 9 2  
2.96 

FAST FLUENCE 
( 1 0 * + 2 5  N/M++2)  

.oo 
- 0 6  
.14 
.16 
.48 
- 6 1  
0 7 1  
e 0 3  
.95 

1.29 
1.48 
1.63 
1.93 
2.09 
2.26 
2.39 
2.46 
2 . 5 7  
2.72 
2.76 



it'Z 
OZ'Z 
80.2 
66'1 
f6.T 
Z8'1 
89.1 
SS'I 
Of *I 
61'1 
hO'T 
91' 
19' 
LS' 
6h' 
6f* 
fI' 
21' 
SO' 
00' 

(Z++U/N SZ++OIb 
33N3nld ISYd 

SS'Z 
6h.Z 
Sf '2 
92.2 
81'2 
90'2 
16'1 
9L'I 
8h'l 
ss-1 
81.1 
18' 
91' 
S9' 
95' 
hh* 
hl. 
SI* 
SO' 
00' 

[Z*+W/N SZ++OI) 
33N3nlA lSV1 

'6111 Oh901 
'6111 'S90T 
'081 I 'OZTI 
'hhZ1 'If311 
'8f31 'E 66 
'hOZ1 =ZhIl 
'4hTI '9601 
'9011 '8tlOl 
'EhlT *h8Ol 
*.9S6 - Oh68 
'918 '8f8 
'196 'LZ6 
'fZO1 '916 
'329 '68L 

LLL '8 hL 
608 '9LL 

'f 6L '291 
0289 'as9 

39L '8CL 
.If1 'ZOL 

i3nj *XVW i3nj -NIW 

'968 'Si8 '119 
'168 'Sf8 'LL9 
'9h6 'SL8 'SOL 
'2031 '026 'LiL 
'LS8 908 '859 
'186 LO6 *ICL 

656 568 'E hL 
'6i6 L98 '121 
'S h6 '018 'ZZL 
't8L 'Si1 *is9 
'SLL '569 '$09 
'Ti8 '681 '189 
'SL 8 '928 *BO1 
*hIL '989 'LO9 
-0a9 '959 'b8S 
'S3L '189 'I09 
'IOL 'Z89 'SO9 
'fI9 209 'I hS 
'989 '219 '16s 
'659 . Lh9 -11s 

3A3315 'XYW 3A331S 'UIU ANY1003 
(3) S3tlnlVtl3dW31 

6'968 
6.968 - 1'688 
L'688 0'858 
O'8SEl - il'4i8 
O'Si8 - 3.918 
0'8T8 - 0'88L 
0'8RL - 0'8hL 
O'8hL - Z'IOL 
Z'IOL - 2.019 
2'019 - I'b9S 
I'h3S - 9'66h 
9'66h - h'S8f 
f'S8i - O'EbS 
O'fbi - 3'862 
0'862 - f'ZSZ 
h'ZSZ - I'ZOz 
I'ZOZ - 9.89 
9'09 - 1-29 
1.29 - 0'12 
U'LZ - 0' 
lVA131NI 3WIl 

'691 '9SI *hII '16 -5s SUtl 
'286 'SK6 '618 '011 '1 h9 039Ytl3AV 3WIl 

'$51 I '6601 'SO6 *8i8 '999 
'3SlI *6601 '906 '6f8 '999 
'TZZI 'SSTI 'SS6 618 Oh69 
'16Zr '9121 'TI01 hZ6 .SZL 
-6901 'OZOI Oh99 '608 'Lh9 
'Zh21 'hLI1 '266 '116 *61f 
'9811 *OZTI 'TL6 106 'EEL 
'881T 'iZI1 'fS6 'tL8 *I IL 
'E811 *RllI 'c96 LL0 'ZIL 
*996 '026 'f6L '8fL 'SZ9 
'hU6 '298 'ShL 669 '165 
'766 .E 56 'hh8 'S6L 'hL9 

LSOI 'hooI '068 'Zf8 '001 
*hh8 '808 *fZL '069 '109 
'861 '591 'e69 '099 '6LS 
'Of8 'h6L Oh11 589 '865 

808 'hLL '90L '589 '009 
'269 '999 '919 h09 *LCS 
'r)8L 'LhL -369 * hL9 '265 
'OhL 'OIL '299 '6f9 'ZLS 

i3nj *xvn i3nj *NIW 3~33-1~ *XWW 3,13315 -u~r iNvioo3 
f3) 538tllVtl3dW31 

6'96 8 
6'968 - 1'698 
1.688 - 0'858 
O.8St) - O'Sf8 
O'Sf8 - 0'8T8 
0'818 - 0'86'L 
0'881 - O'ahL 
O'8hL - Z'IOL 
Z'IOL - 2'019 
Z'OlU - I'h94 
I'h9S - 9*66h 
9'66h - h'S8f 
h'S8f - O'thf 
3'fhi - 0'862 
3'86Z - h'zSZ 
h'ZSZ - K'ZOZ 
I'ZOZ - 9'99 
9.89 - L'Z9 
L.29 - 0.12 
0'12 - U' 
lVAtl31NI 3WIl 

k 



T I M E  INTERVAL 
-0 - 27.0 

27.0 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 
252.4 - 298.0 
298.0 - 343.0 
343.0 - 385.4 
385.4 499.6 
499.6 - 5 6 4 . 1  
5 6 4 . 1  - 610.2 
610.2 - 701.2 
701.2 - 748.0 
748.0 788.0 
788.0 - 818.0 
818.0 - 835.0 
835.0 - 0 5 8 . 0  
8 5 8 . 0  - 889.7 
889.7 - 096.9 

896.9 

T I U E  AVERAGE0 
R M S  

T I U E  INTERVAL 
-0 - 27.0 

27.0 - 62.7 
62.7 - 6 8 . 6  
68.6 - 202.1 

202.1 - 252.4 
2’52.4 - 298.0 
298.0 - 343.0 
343.0 - 385.4 
385.4 - 499.6 
499.6 - 564.1 
564.1 - 6 1 0 . 2  
610.2 - 701.2 
701.2 - 748.0 
748.0 - 788.0 
788.0 - 818.0 
818.0 - R 3 5 . 0  
835.0 - 8 5 8 . 0  
8 5 8 . 0  - 089.7 
889.7 - 896.9 

896.9 

FOS-05 L O U P A C T  29 

TEMPERATURES ( C )  
COOLANT M I R .  SLEEVE M A X .  S L E E V E  HIN.  FUEL M A X .  FUEL 

5 8 2 .  64V. 6 5 5 .  695. 7 1 9 .  
6 0 2  669 681. 728 755. 
5 4 5 .  599. 609. 649. 671 
610. 679. 695. 7 4 8 .  776 
608 678 698. 760. 189. 
589. 6 5 4  673. 732. 7 5 8 .  
612. 683 706. 771. 799 rn 

715. 821. 860. 949. 992 
688 785 819. 902. 936. 
609. 691 724. 81 3. 8 4 7 .  
639. 730. 770. 866. 904. 
731. 863. 926. 1047. 1100. 
729. 860 922. lG50. 1103. 
752 .  888. 944. 1062. 1109 
743. 904. 972. 1113. 1170. 
6 6 7 .  804. 850. 968. 1009. 
749. 917. 992. ’ 1148. 1211. 
716. 873. 937. 1088. 1144. 
687. 833. 890. 1034. 1084. 
687. 832 889. 1033. 1083. 

662. 761 798. 88 7. 925. 
59. 89. 108. 139. 150.  

F 0 5 - 0 5  COUPACT 30 

TEMPERATURES f c )  
COOLANT Mfh.  SLELVE M A X .  SLEEVE MIN.  FUEL 
587. 6 5 4  666 709. 
607. 679 693. 741. 
549. 6 0 8  618. 6 6 0 .  
616. 690 706. 760. 
613. 689 707. 768.  
594. 663. 680. 738. 
618. 6 9 3  713. 777. 
722. 836. 870. 957, 
695. 799. 8 2 8 .  909. 
615. 699 726. 800 .  
646. 739 771. 861. 
740, 875. 927. 104). 
738. 872 925 1044. 
762. 9CO 949. 1059. 
753. 907 963. 1088. 
677. 8 0 6 .  845. 94e. 
760. 919 983. 1121. 
726. 875. 931. 1063. 
697. 835. 889. 1010. 
696. 834. 884. 1010. 

M A X .  FUEL 
7 3 5 .  
771. 
683. 
790 
799 
766. 
8 0 7 .  
1003. 
947. 
b 4 3 .  
e99. 

1095. 
1098 
1107. 
1142. 
907. 

1181. 
1116. 
1058. 
1056.  

669. 771. 803. 8 8  7. 9 2 7 .  
60. 85. 104. 13C. 140. 

F A S T  FLUENCE 
f10++25 N / M * * 2 ,  

.OO 

.04 
-09 
.10 
.32 
-40 
.47 
.54 
62 

. 8 5  
e91 

1.01 
1.27 
1.38 
1.49 
1.58 
1.64 
1.71 
1.82 
1.84 

FAST FLUENCE 
t 10**25 N/M**21 

.oo 

.02 
e06 
.or 
m21 
-26 
.31 
36 
-41 
-56 
-64 
.10 
. 8 3  
90 
.99 
1.06 
1.10 
1.15 
1.24 
1.26 
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? cn 
0 

TxnE INTERVAL 
-0 - 27.0 

27.0 - 62.7 
62.7 - 68.6 
6 8 . 6  - 202.1 

202.1 - 252.4 
252.4 - 298.0 
290.0 - 343.0 
343.0 - 385.4 

€ 0 6 - 0 1  COKPACT 

TEMPERATURES ( C )  
COOLANT MIF. SLEEVE M A X .  SLEEVE 

349. 4 2 2  432. 
3 5 5 .  430. 442. 
343. 405  416. 
352. 4 3 1  453. 
360. 4 3 3 .  464. 
359. 429  462. 
360. 4 3 3 .  472. 
3 6 4  4 5 2  5c4. 

1 

MIN. FUEL M A X .  FUEL 
481.  508. 
497.  526. 
463.  487. 
5 1 4 .  5 4 4 .  
527 .  556  
523.  5 5 0 .  
536.  564. 
5 8  1. 615. 

TIME A V E R A G E O  356. 432. 460. 522.  552  
R M S  5. 8. 19. 26. 27. 

EOb-01 COMPACT 2 

TIRE INTERVAL 
-0 - 27.0 

27.0 - 6 2 . 1  
62.7 - 68.6 
68.6 - 202 .1  

202.1 - 252.4 
252.4 - 298.0 
298.0 - 343.0 
343.0 - 385.4 

TEMPERATURE S f C  # 
COOLANT MIh.  SLEEVE M A X .  SLEEVE RIN. FUEL M A X .  FUEL 

35s. 936. 447. 502. 532  
361. 444. 459. 521. 553. 
340. ‘417. 431. 485. 511 .  
358. 4 4 6  479. 5 5 0 .  583. 
365. 4 4 9 .  497. 572. 6 0 5  
365. 444. 493. 566. 597. 
365. 449.  5 0 4  581 .  613. 
371. 4 7 2  5 4 1 .  632.  671 .  

T I t l E  AVERAGE0 362. 448. 488. 560. 593. 
R M S  5. 9 .  2 5 .  34. 3 6  

E06-01  COMPACT 3 

TIRE INTERVAL 
-0 - 27.0 

27.0 - 62.7 
62.7 - 68.6 
68.6 - tO2.1 

202.1 - 252.4 
252 .4  - 298.0 
298.0 - 343.0 
343.@ - 385.0 

TEMPERATURES I C )  
COOLANT R I h .  SLEEVE M A X .  .SLEEVE MIN. FUEL M A X .  FUEL 

362. 463.  478. 543. 581. 
368. s73 .  492. 567. 608. 
354. 441.  459. , 5 2 5 .  557. 
366. 476  519. 607. 645  
373. 477 .  537. 6 3 1 .  6 7 2  
372. 4 7 1  531. 622. 660. 
373. 477 .  543. 639. 6 7 9  
380. 5 0 5  5 8 8 .  701.  729.  

TIWE AVEQAGEO 370. 417.  527. 617.  658  
R M S  5. 11. 29. 40. 4 3 .  

FAST FLUENCE 
t 1 0 * * 2 5  N/M**Z)  

.oo 
a 0 3  
- 0 6  
.07 
. 2 1  
a26  
. 3 1  
.35 

FAST FLUENCE 
l 1 0 * * 2 5  Y / M * * 2 )  

0 00 
.or 
.11 
.lt 
.35 
.43 
.so 
. 5 8  

FAST FLUENCE 
t 1 0 * * 2 5  N/M**Z) 

.oo 
0 0 6  
.14 
.15 
.45 
.57 
e66  

76  
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€06-01 COflPACT 7 

TEMPERATURES f C 1  
MIL. SLEEVE flAX. SLEEVE MIN.  FUEL MAX. FUEL 

5 5 7 .  592 .  674.  7 3 3 .  
5 6 9  601 .  7 1 0 .  7 7 3 .  
522 .  5 5 0 .  649.  700. 
5 7 8 .  641. 7 7 6 .  84 1. 
5 6 8 .  649. 795.  8 5 6 .  
5 5 8 .  638. 7 8 2 .  640. 
5 6 8  6 5 7 .  809.  869. 
616 .  727 .  903.  976 

5 7 4 .  644. 7 8 2 .  845. 
17 37 .  5 7 .  61 .  

T I M E  INTERVAL 

27.0 - 6 2 . 7  
-0 * 2 7 . 0  

6 2 . 7  - 6 8 . 6  
6 8 . 6  - 302 .1  

2 0 2 . 1  - 2 5 2 . 4  
252 .4  - 298.0 
298.0 - 343.0 
343.0 - 385.4 

T I H E  AVERAGED 
RUS 

T I M E  INTERVAL 
-0 - 27 .0  

27.0 - 62.7 
62 .7  - 68.6 
6 8 . 6  - 202.1 

202.1 - 2 5 2 . 4  
252 .4  - 298.0 
298.0 - 343.0 
343.0 - 365.4 
T I M E  AVERAGED 

R n S  

T I M E  lNTERVAL 
.C - 27 .0  

27.0 - 62.7 
62.7 - 68.6 
68.6 - 2 0 2 . 1  

2OZ.l - 2 5 2 . 4  
252.4 - 29E.P 
298.0 - 3 U 3 . 0  
343.0 - 385.4 
TIME AVERAGED 

R M S  

COOLANT 
401. 
409. 
388 .  
409. 
412. 
4 1 0 .  
413. 
428 .  

411. 
7.  

COOLANT 
413. 
4 2 1 .  
398. 
422 
424. 
421. 
424. 
4 9 2 .  

423. 
8 .  

COOLANT 
4 2 5 .  
433. 
408. 
434. 
436. 
432. 
436. 
4 5 7 .  

Y36. 
9. 

EO6-01 COflPACT 8 

TEMPERATURES I C )  
MIh. SLEEVE MAX. SLEEVE MIN. FUEL 

5 7 5 .  6 0 1  696.  
5 8 8  e 621. 734. 
5 3 7  566. 669. 
598 .  662. 802. 
587 .  670.  824. 
5 7 6  6 5 8 .  81C. 
587 .  678 .  839 .  
6 3 9  752 .  940.  

M A X .  FUEL 
7 5 7 .  
7 9 9 .  
7 2 3 .  
8 7 1  
690. 
8 7 1  
903  

1017. 

594 .  665. 810 .  8 7 6 .  
19 39. 6 1 -  6 5  

~ 0 6 - 0 1  c o n P A c i  9 

TERPERATURES ( C t  
M I h .  SLEEVE MAX. .SLEEVE B I N .  FUEL 

590 .  617. 7 1 2 .  
6 0 3  6 3 7 .  75  1. 
s49 .  579. .68 4 
6 1 4  6 7 8 .  8 2 1 .  
6 0 5 .  689. 8 5 0 .  
593 .  676. 836. 
6 0 5  691. 8 6 6 .  
6 6 0  776 .  973.  

M A X .  FUEL 
7 7 4 .  
8 1 8 .  
7 3 8 .  
891. 
918. 
698 
9 3 2  

1 0 5 2 .  

6 1 1 .  682. 832. 9 0 1  
20 . 4 1 .  6 6 .  7 0 .  

F A S T  FLuENCE 
t 1 0 + * 2 5  N/M++2)  

.oo 
e09 
. 2 2  
.2r 
. 7 2  

9 0  
1.06 
1.22 

FAST FLUENCE 
f 10+*25 N/M+*2)  

.oo 
0 9  

a23 
e 2 5  

7 6  
.95 

1.11 
1.28 

FAST FLUEYCf  
t 1 0 + + 2 5  N / M + * Z I  

.oo 

.10 
-24 

2 6  
. 7 8  

9 8  
1 . 1 4  
1.32 

, 



E06-01  COMPACT 10 

TIME INTERVAL 
e 0  - 27.0 

27.0 - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 
252.4 - 298.0 
298.0 - 343.0 
343.0 - 385.4 

TEMPERATURES f C 1  
COOLANT M I h .  SLEEVE M A X .  SLEEVE M I N .  FUEL M A X .  FUEL 
437. 6 0 3  631 7 2 7 .  1 9 0 .  
445. 6 1 7 .  651. 76b. 834. 

448. 6 2 0  704. 869. 939. 

449.  6 2 1  7 1 2 .  867. 954.  
472. 6 7 9 .  794. 998. 1079. 

418. 5 6 1  591. 6 9  7. 7 5 2  
447. 6 2 8  692. 838. 9 0 6  

4 4 4 .  607 .  690. 8 5 5 .  919. 

T I M E  AVERAGED 448. 6 2 6  697. 851. 920. 
RMS 9. 22. 4 2 .  69. 1 3 .  

E 0 6 - 0 1  COMPACT 11 

T I M E  INTERVAL 
-0 - 27.0 

27.0 - 62.7 
62.7 - 68.6 
6 8 . 6  - ZG2.1 

202.1 - 252.4  
252.4 - 298.0 
298.0 343.@ 
343.0 - 385.4 
T I M E  AVERAGED 

RMS 

T I M E  INTERVAL 
a 0  - 27.0 

27.0 - 62.7 
62.7 - 68.6 
68.6 202.1 

202.1 - 2 5 2 . 4  
252.4 - 290.0 
2 9 0 . 0  - 343.0 
343.0 - 305.4 

T I M E  AVERAGED 
R M S  

COOLANT 
449. 
457 .  
428 
460.  
460. 
955 .  
461. 
487. 

461. 
10. 

COOLANT 
461. 
469. 
439. 
473.  
473.  
967. 
5 7 4 .  
503. 

474. 
11. 

TEMPERATURES ( C )  
M I h .  SLEEVE M A X .  SLEEVE 

6 1 7  6 4 5 .  
6 3 1  666. 
5 7 3 .  603. 
6 4 3  706. 
635 .  716. 
6 2 1  702. 
635 .  725. 
696 .  811. 

MI&. FUEL 
7u1.  
781. 
7 1 0 .  
853. 
884. 
870. 
903. 

1018.  

6 4 0  711. 867. 
23  43 .  70. 

E06-01  COPPACT 12  

TEMPERATURES ( C l  
M I h .  SLEEVE R A X .  .SLEEVE WIN. FUEL 

6 2 9  657. 753. 
642 .  678 .  7 9  3. 
583 .  613 .  ,719. 
6 5 6  7 1  7. 864. 
6 4 7 .  727. 8 9  7. 
6 3 3  713. 8 8  2. 
647 737. 916. 
7 1 2 .  825. 1034 .  

6 5 3  723. 879. 
24. 43. 72. 

HAX. FUEL 
805  
650. 
765. 
924. 
955. 
935. 
971. 

llOG. 

FAST FLUENCE 
t 1 0 * * 2 5  N/M**2) 

.oo 
* 10  
.24 

26 
.80 

1.00 
1.17 
1.36 

FAST FLUENCE 
( 1 0 * * 2 5  N/M**21 

.oo 

.10 

. 2 4  

.27 

1.01 
1.18 
1.37 

. a i  

937. 
74.  

F A S T  FLUENCC 
M A X .  FUEL 

816.  
862  
775; 
9 3 5 .  
961. 
927. 
984.  

1116.  

949.  
76 

(10*+25 N/M**2)  
.oo 
.10 
.24 
- 2 7  
. 8 1  

1.02 
1.19 
1.38 



T I M E  I N T E R V A L  
.o - 27.0 

27 .0  - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 
252.4 298.0 
298.0 343.0 
3 4 3 . c  - 385.4 

T I M E  A V E R  A G E 0  
RMS 

T I M E  I N T E R V A L  
.o - 21.0 

2 1 . 0  - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 
252.4 298.0 
2 9 8 . 0  - 343.0 
343.0 - 3 0 5 . 4  

E 0 6 - 0 1  C O M P A C T  1 3  

T E M P E R A T U R E S  ( C )  
C O O L A N T  f l l h .  S L E E V E  M A X .  S L E E V E  M I N .  F U E L  
973. 640 .  660. 763. 
482. 6 5 4 .  689. 803. 
449. 5 9 2  622 128.  
4A6. 6 6 7 .  720  874. 
4 8 5 .  6 6 0  739. 9 0 0 .  
9 7 9 .  6 4 5  724. 894. 
486  6 6 0  7r8.  929. 
518. 7 2 7 .  839. 1050. 

M A X .  F U E L  
8 2 1 .  
872.  
783. 
945.  
979. 
959. 
997.  
1132 

487. 6 6 5  734. 090. 9 6 0  
12. 2 5 .  44. 73. 7 6  

E 0 6 - 0 1  C O M P A C T  1 4  

T E M P E R A T U R E S  ( c l  

485 .  650 .  678. 772. 835.  
494.  6 6 4  699. 8 1  2. esu. 

C O O L A N T  M I h .  S L E E V E  M A X .  S L E E V E  H I N .  FUEL M A X .  FUEL 

459. 6 0 1  630. 735. 1 9 0  
499. 6 7 9  737. 882. 952. 
498. 6 7 2  7 4 8 .  9 1 8 .  986.  
491. 656 .  7 3 3 .  903. 968 
499. 672 .  758. 939. 1001.  
533. 7 4 2  852. 1062. 1144.  

T I M E  A V E R A G E D  500. 6 7 7  144. 899. 969  
RMS 1 3 .  2 6  95. 7 4 .  79. 

E06-01  COPPACT 1 5  

T I M E  I N T E R V A L  
* C  - 2 1 . 0  

2'1.0 - 62.1 
62.7 - 68.6 
68.6 - 202 .1  

202.1 - 2 5 2 . 4  
252.4 - 298.0 
298.0 - 3 Q 3 . 0  
343.0 - 385.4 

T E f l P E  R A T U R E S  ( C )  
' C O O L A N T  M I L .  S L E E V E  M A X .  . S L E E V E  M I N .  FUEL M A X .  F U E L  

497. 6 5 9  681. 179. 8 9  1. 

469. 6 0 8  637. 740. 1 9 4  i 
512. 6 8 8  745. 887. 9 5 6  
510. 683 757. 925. 995.  
503.  6 6 7  741. 910. 975. 
511. 6 8 3  767. 946. 1 0 1 4 .  
548. 7 5 5  8 6 3 .  1071 .  1 1 5 3 .  

506. 6 1 3  707. 818. 685. 

T I M E  A V E R A G E 0  512. 6 8 1  752. 90b. 975. 
R M S  14. 77.  46. 7 5 .  8 U .  

F A S T  F L U E N C E  
( 1 0 * * 2 5  N / M + * Z )  

.oo 

.10  

.24 

.27 
- 8 1  

1.02 
1.19 
1.38 

F A S T  F L U E N C E  
( 1 0 * * 2 5  N / M * + 2 1  

0 00 
.10 
0 2 4  
- 2 6  
.00 

1.01 
1.18 
1.31 

F A S T  FLUENCE 
( 1 0 * + 2 5  .oo N/M++ZI 

.10 

.24 
2 6  

.79 
1.00 
1.18 
1.36 



' 8' 
€06-ai C O K P A C T  16 

T E M P E R A T U R E S  f C J  
C O O L A N T  R I h .  S L E E V E  M A X .  S L E E V E  M I N .  FUEL M A X .  F U E L  

508 667. 695. 786. 847. 
518. 682 716. 8 2 5 .  890. 
479. 616. 6V4. 74 5. 798. 

. 5 2 5 .  697. 752.  89 1. 959. 
522 693. 764. 929. 999. 
515. 676 7 4 8 .  914. 978. 
523. 693 71Q. 951. 1618. 
563 767. 872.  1077. 1 1 5 8 .  

T I M E  I N T E R V A L  
e 0  - 27.0 

27.0 - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252 .4  
252.4 - 298.0 
298.0 - 343.0 
343.0 - 385.4 
T I M E  A V E P A G E D  525 .  697 760. 91 1. 979. 

RMS 15. 28 46 75. 80. 

€ 0 6 - 0 1  C O M P A C T  17  

T I M E  I N T E R V A L  
-0 - 27.0 

27.0 0 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 
2 5 2 . 4  - 298.0 
298.0 - 343.0 
343.0 - 385.4 

T E M P E R A T U R E S  t C )  
C O O L A N T  HI&. SLEEVE M A X .  S L E E V E  H I M .  FUEL M A X .  FUEL 
519. 674 701 789. 848. 
529. 688 721.  827. 891 
488. 621 6U8. 74 6 .  798 
537. 704. 156. 891. 957. 
534. 701. 7701 930. 998. 
5 2 6 .  694 753. 915. 977. 
536. 7 0 1  779. 952. 1017 .  
578.  777. 879. 1078. 1158. 

F A S T  F L U E N C E  

.a9 

. 2 3  
-26 
e 7 8  
999 
1.16 
1.34  

F A S T  F L U E N C E  
f10**25  N / M * * Z )  

00 
-09 
a 2 3  
.25 
76 
.97 

1.13 
1.31 

T I M E  I V E P A G E O  537. 7 0 4  765. 91 1. 978. 
RHS 16. 29 u7. 7 5 .  80. 

T I M E  I N T E R V A L  
-0 - 27.0 

27.0 - 62.7 
62.7 - 68.6 
68.6 - 202.1 

2Ot.l - 252.4 
252.4 - 2 9 8 . 0  
2 9 8 . 0  343.C 
343.0 - 385.4 

E06-01 C O M P A C T  18 

T E M P E R A T U R E S  ( C  I 
C O O L A N T  M I h .  S L E E V E  M A X .  * S L E E V E  H I M .  F U E L  M A X .  FUEL 

530.  680. 706. 792. 856. 
540. 695 726. 829. 891. 
998 . 626 653. , 7 4 7 .  7 9 7 . .  
549. 711. 760. 891. 955. 
546 709. 775. 931. 996 
5 3 7 .  692. 758. 915. 977 
547. 7 1 0 .  789. 952. 1016. 
593. 787 8 8 5 .  1079. 1157. 

F b S T  F L U E N C E  
f 1 0 * * 2 5  N / H * * 2 )  

.oo 
09 
.22 
-24 
. 7 5  
.94 
1.10 
1.28 

T I M E  A V E R A G E 0  549. 7 1 2 .  770. 912. 977. 
R M S  17- 30 47. 74. 79 



T I M E  INTERVAL 
-0 - 27.0 

27.0 - 62.7 
62.7 - 6 8 . 6  
68.6 202.1 

202.1 - 252.4 
252.4 - 298.0 
298.0 - 343.0 
393.0 - 385.4 

€06-01 COMPACT 19 

TEMPERATURES t C )  
COOLANT t ? Ih .  SLEEVE M A X .  SLEEVE M I N .  FUEL M A X .  FUEL 

5 9  1. 6 8 6 .  712 .  796. 852 
551. 7 0 1 .  732. 832. 892 
5 0 7 .  632 6 5 7 .  749. 798. 
560. 718. 765. 8 9 2 .  954. 
5 5 8 .  715 777. 929. 993. 
548. 69A. 760. 912. 972 
559. 7 1 6 .  7 8 7 .  949. 101 1 
607. 795. 888. 1075 .  1151. 

T I H E  AVERAGED 5 6 0 .  718. 774. 91 1. 974 
RMS 18.  3 0  96 .  72. 77. 

T f M E  INTERVAL 
.@ - 27.0 

27.0 - 62.7 
62.7 - 6 8 . 6  
6 8 . 6  - 202.1 

202.1 - 2 5 2 . 4  
252.4 - 2 9 8 . 0  
298.0 - 343.0 
343.0 - 385.4 
TIME AVERAGED 

RUS 

T I H E  INTFRVAL 
e 0  - 27.0 

27.0 - 62.7 
62.7 - 6 8 . 6  
6 8 . 6  - 2G2.1 

i02.1 - 252.4 
298.0 343.0 
343.0 - 3 8 5 . 4  

252.4 - 29a.3 

TIME AVERAGED 
R M S  

C OOLA N f  
551. 
562. 
515. 
571. 
569. 
559. 
570.  
620. 

571 
19. 

COOLANT 
561. 
572. 
5 2 4  
582. 
579. 
5 6 9 .  
581. 
6 3 3 .  

5 8 2 .  
20. 

E06-01 COUPACT 2 0  

TEMPERATURES f C )  
U I h .  SLEEVE M A X .  SLEEVE U I N .  FUEL UAX. FUEL 

691 716.  197. 851. 
706  736. 832. 890. 
636 6 6 0 .  748. 7 9 6  
723 768. 0 8 9 .  949. 
721. 779. 924. 986 
703. 762. 90 7. 965 

8 9 2 .  8 9 0 .  1069. 1142. 

724 776 .  908. 969 
31 46. 7 0. 7 5 .  

7 2 1  708.  94 3. 1004.  

€06-01 COMPACT 21 

TEMPERATURES f C )  
U I h .  SLEEVE M A X .  'SLEEVE M I N .  F U E L  M A X .  FUEL 

6 9 4  718. 196. 847. 
7 0 9  738. 829. 8 0 5 .  
638 662. , 7 4 5 .  79 0; 
7 2 6 .  768.  083. 94 I .  
724. 7 7 6 .  916. 976. 
7 0 6 .  761.  899. 954. 
725. 7 8 7 .  939. 992 
806 889. 1059. 1125. 

727. 776 901. 960. 
31 45. 6 8 .  73. 

FAST FLUENCE 
f 10**25 N / t ? * + Z I  

.oo 
- 0 9  
.22 
.24 
.72 
091 

1.01 
1.25 

FAST FLUENCE 
(10**25 N/M++2) 

.oo 

. 00  
021 
a 2 3  
0 7 0  
. 8 8  

1.03 
1.20 

FAST FLUENCE 
f 1D**25 N / H + * 2 )  

.oo 

.08 

.20 

.22 
67 . a 4  
.99 
1.15 



' 0' 
€06-01 COMPhCT 22 

TEMPERATURES ( C )  
COOLANT M I h .  SLEEVE W A X .  S L t E V E  M I N .  FUEL MAX. FUEL 

570. 698. 721. 795. &45. 
581. 713. 790. 827 .  880. 

592- 730 769. 8 7 8 .  933. 
589. 728- 779. 910. 968 
576 .  711. 762. 89 3. 946 
591. 730. 788.  928. 983. 
645. 812. 890. 1051. 11ie. 

5 3 2 .  641. 6 6 3 .  743. 786 .  

T I M E  INTERVAL 
e 0  - 27.0 

27.0 - 6 2 . 7  
6 2 . 7  - 68.6 
68.6 - 202.1 

202.1 - 252.r 
252.4 - 298.0 
298 .0  - 343.0 
343.0 - 385.4 
TIME AVERAGED 592 7 3 1  7 1 7 .  896. 952 

RMS 21. 32 45. 66. 71. 

T I H E  INTERVAL 
e 0  - 27.0 

2 7 . 0  - 62.7 
62.7 - 68.6 
68.6 - 2G2.1 

202.1 - 252.4 
252.4 - 298.0 
298.0 - 343.0 
343.0 - 385.4 

€06-01 COMPACT 23 

TEWPERATURES ( C )  
COOLANT H I h .  SLEEVE MAX. SLEEVE MIN. FUEL MAX. FUEL 
579. 699 720. 791. 837 
590. 713. 739. , 821. 871. 
539. 642 663. 737. 7 7 8 .  
601- 731 767 .  869. 921. 
599. 730. 776. 898. 952 
5 8 7 .  712. 759. 88 1. 931- 
600 731. 7 8 4 .  915. 967. 
657. 614 885. 1036. 1099. 

T I M E  AVERAGED 60.2. 732 775. 886. 938. 
R M S  2 2 .  3 2  44. 64. 68. 

T I H E  INTERVAL 
O F  - 2 1 . 0  

27.0 - 62.7 
62.7 - 68.6  
66.6 - 202.1 

202.1 - 252.4 
2 5 2 . 4  - 298.0 
298.0 - 343.0 
3'43.0 - ?85.4 

E06-01 COMPACT 24 

TEHPERATURES ( C l  
COOLANT HIR. SLEEVE MAX.*SLEEVE MXN. FUEL W A X .  FUEL 

587.  698 718. 7 8 3 .  826 
598. 712. 736. 812. 0 5 6  
SQ6* 691 660. ,729. 766.. 
610. 730. 762. 8 5 6 .  904 
608 e 732 774. 8890 9401 
596 714. 757. 8 7 1 .  918. 
609. 733. 782 .  904 953. 
668. 816. 883. 1023. 1083. 

F A S T  FLUENCE 
I10++25 N / 9 + * 2 )  

.oo 

. 08  

.19 
021 
e63 
.80 
.92 

1.09 

F L S T  FLUENCE 
t 10++25 N/M++2) 

.oo 

.07 

.18 

.19 
60 
76 
.89 

1.04 

FAST FLUENCE 
( 10++25 N / H + + 2 )  

00 
.07 
017 
.18 
56 
.11 
.83 
-97 

7 1 M C  AVERAGED 611. 733. 772 .  875. 924 
R M S  23. 33. 44. 63. 6 7 .  



E06-01 COMPACT 25  

TEMPERATURES ( C )  
COOLANT M I h .  SLEEVE M A X .  S L E E V E  M I N .  FUEL M A X .  F U t L  

5 9 5 .  6 9 8 .  7 1 7 .  7 7 9 .  8 1 9 .  
6 0 6  7 1 3 .  7344. 8 0 6 .  049. 
5 5 2 .  6 4 1  6 5 9 .  7 2  3 .  1 5 8 .  
618. 7 3 1  7 6 0 .  84 7. 8 9 2  
616. 731 768 .  8 7 3 .  920. 
604. 713 .  751. 8 5 5 .  8 9 9 .  
618. 732. 776 8 8 6 .  9 3 2 .  
679.  815. 874. 1003.  1 0 5 6 .  

TIME INTERVAL 
.o - 27.0 

2 7 . 0  - 62.7 
62.7 - 60.6 
68.6 - Z O 2 . l  

2 3 2 . 1  - 252.4 
252.4 - 298.C 
298.C - 343.0 
343.0 3 b 5 . 4  

T IME AVLRAGEO 
R M S  

T I M E  INTERVAL 
.o - 27.0 

27.0 - 62.7 
62.7 - 68 .6  
68.6 - t 0 2 . 1  

202.1 - 252.4 
252.4 - 298 .0  
298.0 * 343.0 
343.0 - 305.4 
TIME AVERAGED 

RMS 

TIME I N T f R V A L  
.F - 27.0 

27.0 - 6 2 . 7  
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252 .4  
2 5 2 . 4  - 298.0 
2 9 8 . 0  - 343.0 
343.0 - 385.4 
T I f l E  AVERAGED 

RUS 

6 1 9 .  7 3 3 .  7 6 1 .  863.  9 0 8 .  
23. 32  42. 5 0 .  62. 

€ 0 6 - 0 1  COCPACT 2 6  

TEflPERATURES ( C )  
COOLANT M f h .  SLEEVE MAX. SLEEVE f l I N .  FUEL 

6 0 2 .  697 714. 771. 
613. 7 1 1 .  7 3 1  1 9  7. 
5 5 8 .  6 4 0  e 656  715 .  
6 2 6 .  7 2 9 .  1 5 5 .  8 3 5 .  
6 2 4  1 2 9 .  7 6 2 .  857.  
611. 711 .  7 4 5 .  839. 
626. 1 3 0 .  769. 8 6 9 .  
688. 8 1 3 .  865 .  9 0 2 .  

MAX. FUEL 
808. 
637. 
7 4 8 .  
0 7 6  
901. 
879.  
9 1 1 .  

1033.  

6 2 7  7 3 1  7 6 2 .  8 4 9 .  8 9 1 .  
2 4  32. 41. 5 5 .  5 9 .  

E06-01  COMPACT 27 

TEMPERATURES ( C )  
COOLANT H I h .  SLEEVE M A X .  .SLEEVE K I N .  FUEL MAX. F U t L  

6 2 0 .  7 0 8 .  726.  786.  a 2 2 .  
564  6 3 8  652. ,106.  735,. 
633. 7 2 6  7 4 9 .  821.  a 5 9 .  
631. 7 2 7  7 5 6 .  8 4 2 .  8 8 2 .  
618. 7 c 9 .  7 3 9 .  824.  861 .  
633. 7 2 8  7 6 2 .  85 3. 891. 

6 0 8  6 9 4  7 0 9 .  7 6 2 .  796.  

6 9 7 .  8 1 1 .  8 5 7 .  96  3. ion$. 

634. 7 2 9  756 834. 873. 
2 5 .  32  40. 5 3. 5 6  

FAST FLUENCE 
( 1 0 * * 2 5  N / t l * * Z )  

.oo 

.Ob 

. 1 5  

. 1 7  
- 5 2  

6 6  
.77 
.90 

FAST FLUENCE 
( 1 0 * * 2 5  Y / M * * Z )  

.OD 
0 6  

.14 
e16 
.48 
a 6 1  
.71 
. 8 3  

FAST FLUENCE 
110+*25 N / M * * 2 )  

.oo 

.os 

.13 
0 1 4  
.43 
. 5 5  
e65 
. 7 5  



E06-01  COMPACT 28 

TEMPERATURES t C )  
COOLANT MIh.  SLEEVE M A X .  SLEEVE H I N .  FUEL M A X .  FUEL 

614. 6 9 2  ?Ob 754.  7 e 5 .  
626. 706  722. 777. 810.  
569. 6 3 6  649. 69&.  724  
639. 7 2 4 .  744 .  809. 843. 
637. 723 .  1 4 8 .  824.  8 6 0 .  
624. 7 0 6  7 3 1  805.  8 3 8 .  
639. . 725 .  753. 8 3 3 .  867.  
704. 8 0 7 .  845. 938. 9 a 0 .  

T IME INTERVAL 
-0 - 27.0 

27.0 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 
252.4 - 298.0 
298.0 - 343.0 
343.0 - 385.4 
TIME AVERAGED 

R M S  

TIHE INTERVAL 
e 0  - 27.0 

27.0 - 62.7 
62.7 - 68.6 
68.6 - 702.1 

202.1 - 252.4 
252.4 - 298.0 
298.0 - 343.0 
343.0 - 365.4 

TIME AVERAGED 
R K S  

TIME INTERVAL .@ - 21.0 
27.0 - 62.7 
62.7 - 68.6 
68.0 - 202.1 

202.1 - 252.4 
252.4 - 298.0 
298.0 - 343.0 
343.0 365.4 

T I M E  AVERAGED 
R M S  

6 4 0 -  7 2 6 .  749. 819. 859 .  
2 5 -  32 3 8 .  48. 5 1 .  

FAST FLUENCE 
I 1 0 + * 2 5  N lM**Z )  

.oo 

.os 

.ll 

.13 
38 

.49 

.57 
6 6  

E 0 6 - 0 1  COMPACT 2 9  . 
TEMPERATURES ( C )  

619. 6 8 9  7 0 1  7u 5. 7 7 2  
631. 703 1 1 7 .  7 6 6 .  796. 
573. 633. 645. 6 8 8 0  711. 
6 4 5 .  7 2 1  738. 795. 8 2 5 .  
643. 7 2 0  rn 7@ 1. 807. 8 3 9 .  
63C. 7 0 3 .  723. 788. 816.  
645. 7 2 2  745. 8 1 4 .  8 4 5 .  
711. 8 0 3  835. 915. 953.  

646. 7 2 2  7Q2. 80  3.  8 3 U  

COOLANT M I h .  SLEEVE M A X .  SLEEVE MIN. FUEL M A X .  FUEL 

26. 32 36 45.  48. 

€06-01 COPPACT 30 

TEMPERATURES ( c l  
COOLANT M I  he SLEEVE M A X .  .SLtEVE K IN .  FUEL M A X .  FUEL 

624. 1 0 0 .  7 1 4 .  761. 790. 
637. 715 .  730. 781. 813.  
578. 6 4 3  6 5 5 .  700.  1 2 5  
651. 7 3 3 .  750. 808. 841. 
649. 7 3 1  751. 8 1  6. 8 5 0 .  
635. 7 1 4 .  1 3 3 .  796. 828 .  
651.  7 3 3 .  1 5 4 .  821. 8 5 4  
719. 817 .  845. 924.  9 6 4  

652. 73s .  753. 814. 84b. 
26. 3 2  36. 4 3. 46. 

FAST FLUENCE 
t 10++25  N / M * * 2 )  

.oo 

.04 
e 0 9  
.10 

3 1  
.1(0 
.47 
. 5 4  

FAST FLUENCE 
( 1 0 * * 2 5  N/K**21 

.oo 

.02 
- 0 6  
- 0 7  
. 2 1  
- 2 6  

3 1  
3 6  



? 
QI 
0 

COMPACT 
1 
2 
3 
4 
S 
6 
7 
8 
9 
10 
1 1  
12 
13 

15  
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
26 
29 
30 

14 

KERNEL 
AV€PAGE . OC . co 

.PO . cc 

.oo 

.oc 

.cc 

.Ol . Cl 

.02 

.02 
-03 
.04 
.04 
-05 
. o s  
. o s  
.05 
- 0 5  
.c4 
03 
03 
.02 
.01 
.01 
.@1 . oc 
.oo 
.Ot 
.no 

P I G R b T I O N  (MICRONS) 
AMOEBA EO. TEMP. 

563 
612. 
675. 
736. 
784 
828. 
866. 
900 
928. 
952. 
97c. 
9 8 5 .  
991 
1000. 
1009 
1014. 
101s. 
1015. 
1014. 
1008. 
998 
989. 
973. 
961. 
941. 
921 
901- 
877. 
856 
866 

€ 0 6 - 0 1  FUEL PERFORMANCE 

PEAK 
.oc 
.oo 
.oo 
00 

.a0 

.co 

.oo 
001 
.01 
.02 
.03 . O Y  
.os 
06 
06 

.@7 
06 
e06 
-06 
.os 
.04 
.03 
.c2 
.02 
. o r  
0 0 1  
.oo 
.go 
00 

.oo 

DEFECTIVE COATINGS 
.c3 
.os  
.07 
- 0 8  
09 
.10 
.I1 
.12 
.12 
.I2 

I. 12 
. I 3  
. I 3  
.13 
.12 
12 

.I2 

.12 

.ll 

.ll 

.ll 

.10 

.09 
09 
.08 
08 

- 0 7  
06 

* o s  
e 0 3  

FUEL F A I L U R E  ( 8 )  
PRESSURE VESSEL KERNEL 

- 0 9  
.IS 
-19 
-2 3 
.?6 
.28 
.31 
-32 
.33 
.34 
.34 
.35 
.35  
.34 
.34 
.34 
- 3 3  
-32 
.31 
e30 
e29 
- 2 7  
-26 
.24 
.2 3 
.21 
-19 
. I  7 
* 1 4  
. 0 9  

AMOEBA EQUIVALENT TEMPERATURES ( C l  CORREZPONO TO AVERAGE KERNEL MIGRATIONS 
KERNEL HIGRATION DISTANCES CALCULATE0 U S I N G  502 CONFIDENCE LCVEL K M C  
FUEL F A I L U P E  CORRESPONDS TO S O X  CONFIDENCE LEVEL 

MIGRATION TOTAL . co 12 
.oo .20 
.oo a26 

03 .?2 
.oo - 3 b  
.oo .39 
.oo e42 
.on . sc  
.oo .4S 
.oo - 4 6  
.oo .4 I 
.oo .4 7 
.oo .4 7 
.oo .41 
.oo .‘I I 
.oo -46 
.oo .ss 
.oo .44 
.oo .4 3 
.oo .4 1 
.oo .39 
.oo . 3 7  
a 0 0  .35 
.oo .33 
.oo .31 
.oo . 2 8  
.oo - 2 6  
.oo e23 
00 .19 
.oo .12 



~ 1 1 - 0 7  , C O M P A C T  1 

T C M P C R A T ~ . . L S  tC J 
COOLANT M X h .  SLEEVE M A X .  SL tEVE MIN. FUEL HAX. FUEL 

352  466  482. 553. 594.  
357. 465  4 ~ 2 .  556 .  5 9 6  
345. 438.  454.  520. 554. 
354. 465  493. 575. 636. 
361. 463.  500. 585. 624 

356. 4 6 4  491. 571. 6 1  1. 
3 .  4.  8. 13.  13. 

T I N E  INTERVAL 
.U - 27.0 

27.0 - 62.7 
62.7 - 68.6 
68 .6  - 202.1 

202.1 - 252.4 

TIME AVERAGE0 
fiMS 

T IME INTERV AL 
O C  - 27.0 

27.0 - 62.7 
62.7 - 68.6 
6 8 . 6  - 202.1 

202.1 - 252.4 

TIHE AVERAGE0 
f i K S  

C l l - 0 7  COMPACT 2 

TEMPERATURES ( C t  
COOLANT M X h .  SLEEVE M A X .  SLEEVE MIN. FUEL H A X .  FUEL 

361. Y89 . 507. 584. 630. 
366 486 .  507. 589. 6 3 5  
353. 4 5 7  . 476. 551. 589. 
363. 487 .  5 2 6  622. 6 6 7  
369. 485 .  5 4 2 .  642. 6 8 1  

364 +86  523.  615. 661. 
3. 5. 1 4 .  22. 22. 

C l l - 0 7  COMPACT 3 

IEMPERATURES ( C t  
TIME INTERVAL COOLANT MIL .  SLEEVE M A X .  SLEEVE MIN. FUEL M A X .  FUEL 

0 0  - 27.0 372  532.  555. 647. 7 0 4  
27.0 - 62.7 376 5 2 6  553. 653 .  1 1 0 .  
62.7 - 68.6 362. 491 .  517. 609. 6 5 7 .  
6 8 . 6  - 202 .1  374 . 5 2 9  580. 698. 755. 

202.1 - 252.4 379. 523 .  593. 720 .  775. 

TIME CVEPAGEO 375. 5 2 7  575. 688.  7Y5. 
R M S  3 .  6 .  16. . 2 7 .  28 

C11-07 COMPACT 4 

TEMPERATURES ( C I  
TIME INTERVAL COOLANT K I L .  SLEEVE M A X .  SLEEVE MIN. FUEL M A X .  FUEL 

00 - 27.0 386. 577.  606  7 1  1. 7 P O .  
27.0 - 62.7 389. 5 6 9  602. 719. 780 
62.7 - 68.6 3 7 3 .  5 2 9  559. 669. 7 2 7 .  
68.6 - 2 0 2 . 1  307. 573 .  634 775. 845. 

202.1 - 252.4 391. 5 5 9 .  639. 791. 8 5 6 .  

TIME AVFPPGED 387.  569  e 676. 761.  8 2 9 .  
R M S  5 .  0 .  17. 32. 32 0 

FAST FLUENCC 
1 0 + + 2 5  .oo H / ? l + * Z )  

.03 

.OB 
0 9  

-26 

F A S T  FLUENCE 
t 10++25 N / M + + Z )  

.oo 
a06 
. I 3  
0 1 5  
.43 

FAST FLUENCE 
( 1 0 * * 2 5  N/M+*21 

.oo 
e 0 7  
0 1 8  
. I 9  

5 6  

FAST FLULNCE 
( 1 0 * * 2 5  N/M+*2! 

.oo 
09 
.21 
.23 

6 8  



TIUE JNTCRVAL 
.o - 27.0 

27-0 - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 

T IUE AVERAGE0 
R U S  

TIME INTERVAL 
0 0  - 27.0 

27.0 - 62.7 
62.7 68.6 
68.6 - 702.1 

202.1 - 252.4 

T I M E  AVERAGED 
RMS 

TIME INTERVAL 
-0 - 27.0 

27.0 - 62.7 
62.7 - 6 8 0 6  
68.6 - 202.1 

202.1 - 252.4 

T IUE AVEPAGED 
RMS 

TIME INTERVAL 
-0 - 27.0 

27.0 - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 

TIME AVEPAGEO 
RNS 

Cll-07 rOMPACT 5 

I E M P E R A T c  . S  ( C )  
COOLANT U I h .  SLEEVE U A X .  SLEEVE PIIN. FULL M A X .  FUEL 

401. 6 1 3 .  647. 760. 8 3 T .  
403. 6 0 3 .  641. 769.  645. 
3 8 5 .  5 5 8  593. 7 1  4. 779. 
4 0 1  6 0 8  675. 833. 911. 
404  5 9 1  677. 8 5 0 .  923. 

402. 6 0 3  666. 817.  8 9 3 .  
3 .  10. 18. 36. 36. 

C l l - 0 7  COMPACT 6 

TEMPERATURES ( C )  
COOLANT MIL. SLEEVE f l A X .  SLEEVE M I N .  FUEL f l A X .  FUEL 

417. 6 4 8  686. 805 .  889. 
418. 635 677. 814.  897. 
398. 5 8 6  624 756. 8 2 6  
417. 6 4 1  714. 887. 971. 
418. 6 2 1 .  712. 904. 983. 

417. 6 3 6  703. 866.  951. 
3. 11 0 19. 40. 40. 

C l l - 0 7  COMPACT 7 

,IEMPERATURES ( C )  
COOLANT M I b .  SLEEVE M A X .  SLEEVE M I N .  FUEL M A X .  FUEL 
434. 6 7 9  720. 844. 933. 
434.  6 6 4  713. 854. 942.  
412. 6 1 1  6 5 3 -  792. 8 6 6  
4 3 4 .  6 7 1  747. 932. 1022 .  
433. 6 4 8 .  741. 9 5 0 .  1034  

433. 6 6 5  736  912.  1000. 
3. 13.  19. 43. 43. 

C l l - 0 7  COMPACT 8 

TEMPERATURES ( C l  
COOLANT W I b .  SLEEVC KAX. SLEEVE MIN. FUEL 

452. 707. 750. 677. 
451. 6 9 0  738. 887. 
427. 6 3 4  677. 822.  
451. 6 9 8  776. 970. 
449. 674 .  769. 992. 

450. 6 9 1  764 949. 
4. 14.  19. 46. 

M A X .  FUEL 
970. 
979. 
6 9 9  

1063. 
100G. 

104 1. 
4 6  0 

FAST FLUEYCE 
( 1 0 * * 2 5  N/U*+ZJ  

.oo 

.lo 

.24 
- 2 6  

76  

FdST FLUENCE 
( 1 0 * * 2 5  N / U * * 2 )  

.00 
011 
- 2 6  

2 9  
.83 

F A S T  FLUENCE 
t 10* *25  N/ f l+ *2 )  

.oo 

.12 
- 2 8  

3 1  
.89 

FAST FLUENCE 
( 1 0 * * 2 5  N/M**2J 

.oo 
0 12 
.29 
- 3 2  
.94 



' 0' 

Y 
QI 
w 

TIME INTERVAL 
-0 - 2 7 . 0  

27-0 - 62.7 
62'.7 - 68.6 
68.6 - 2 0 2 . 1  

202.1 - 252.4 
T I M E  AVERAGED 

RMS 

TIME INTERVAL 
e 0  - 27.0 

27.0 6 2 . 1  
62.7 - 68.6 
68.6 - 202.1 

202.1 - 2 5 2 . 4  

TIME AVERAGED 
R M S  

T I M E  INTERVAL 
e 0  - 27.0 

27.0 - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 
TIME AVERAGE0 

Rns 

TIME IIVTERVAL 
a 0  27.0 

27.0 - 62.7 
62.7 - 68.6 
60.6 - 202.1 

202.1 - 752.4 
T I M E  AVERAGED 

R U S  

C l l - 0 7  SOMPACT 9 

TEMPERATc - 5  t C )  
C O O L A N T  n I n .  s i c r v t  U A X .  s L t c v E  HIN. f u t L  nrx.  FUEL 
471. 729 7 7 5 .  902. 997. 
468. 711. 761. 912. 1006. 
441. 653. 6 9 6  844. 9 2 3 .  
469. 7 2 0  799. 997. 1092. 
U65. 698. 795. 1027. 1119. 

468. 714 788. 978. 1071. 
4. 13. 20. 48. 49. 

C l l - 0 7  COMPACT 10 

TEMPERATURES I C )  
COOLANT M I h .  SLEEVE M A X .  SLEEVE MIN. FUEL M A X .  FUEL 
490. 7 5 0 .  798. 925. 1021. 
485. 731. 782. 934. 1029. 
457. 670 7 1 4 .  863. 943. 
4 8 7 .  7 4 0 .  819. 1021. 1117. 
4482. 719. 816. 1054. 1148. 

4 8 5 .  734. 809. 100 1. 1 0 9 6 .  
5. 14. 20. 50 .  SI. 

C l l - 0 7  COEPACT 11 

.TEFlPERATURE S I C )  
COOLANT M I h .  SLEEVE M A X .  SLEEVE MIN. FUEL W A X .  FUEL 

509 771 820. 948. 1045. 
503. 750. 003. 955. 1051. 
4 7 2 .  6 8 7  732.  882. 963. 
505. 760 840. 1043. ll@C. 
499. 7 3 8 .  834. 1076. 1170 .  

5 0 3 .  754. 829. 1023. 1119.  
6 .  15 20. 5 G .  51. 

C l l - 0 7  COMPACT I2 

TEMPERATURLS ( C  1 
COOLANT V I h .  SLEEVE M A X .  SLLEVE B I N .  FUEL M A X .  FUEL 

527 .  790 839. 966. 1 0 6 4 .  
521 767 820. 972. 1068 
487. 701. 7 9 7 .  8 9 6 .  971 
5 2 4 .  7 7 0 .  8 5 6 .  1059. 1157. 
516. 755. 849. 1092. 1187. 

521. 7 7 1  846. lOU0. 1136. 
6. 15. 20. 5 0 .  51. 

FAST FLUENCE 
(10**25 N/M**Z)  

.oo 

. I 3  
30 

. 3 3  
96 

t FAST 10*+25 FLUENCE N/ t4*+2 )  

.oo 
013 
31 

.34 

.99 

FAST FLUENCE 
t 10*+25 N / M + + Z )  

.oo 

. 1 3  
-31 
.34 
1.00 

FAST FLUENCE 
(10*+25 N / U + * 2 J  

0 00 

3 1  
. 3 4  

1.00 

. 1 3  
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C l l - 0 7  C O M P A C T  1 7  

TTHE I N T F R V A L  
.C - 27.5 

27.0 - 6 2 . 7  
62'.7 - 68.6 
6 8 . 6  - 202.1  

202.1 - 252.4 

T I M E  A V E R A G E D  
R K S  

T I M E  X N T F R V A L  
e 0  - 27.0 

27.0 - 62.7 
62.7 - 6 8 . 6  
6 8 . 6  - 202.1 

202.1 - 252.4 

T I M E  A V E R A G E 0  
R H S  

T I M E  I N T E R V A L  
a 0  - 27.0 

27.C - 62.7 
62.7 - 6 8 . 6  
6 8 . 6  - 202.1  

202.1 - 252.4 
T I H E  A V E R A G E D  

R M S  

T I p E  I N T E R V A L  
-0 - 27.0 

27.0 - 62.7  
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 

T E M P E R A T L  - 5  ( C )  
C O O L A N T  M l h .  S L E E V E  M A X .  S L E E V E  H l N .  F U L L  MAX.  F U L L  

619. 8 5 9 .  908 1025.  1 1 1 6 .  
6 0 6 .  832. 8 8 3 .  1021 .  111 1. 
561. 7 5 8 .  800. 936 .  101 1. 
612. 8 4 5 .  914. 1097.  1186 
6 O C .  8 2 8 .  911. 1136 .  1228. 

6 0 8 .  8 3 9 .  906. 1083.  1173.  
9. 1 6 .  19. 46. 47. 

C l l - 0 7  C O M P A C T  18 

T E M P E R A T U R E S  I C )  
C O O L A N T  MIh. S L E E V E  M A X .  S L L E V E  M I N .  F U E L  HAX. FUEL 

636.  8 6 9  917. 1030 .  1118 .  
622 .  8 4 1 .  8 9 3 .  1024 .  1111. 
575. 766  807. 938. 1011.  
628. 8 5 4 .  920. 1097.  1185.  
616. 8 3 9 .  919. 1137.  1227. 

625. 8 4 9 .  913. 1084. 1172 
10. 1 6  19. 4 4 .  46. 

C l l - 0 7  C O M P A C T  1 9  

. T E M P E R A T U R E S  I C 1  

6 5 3 .  8 7 9 .  926. 1037 .  1122 .  
637. 8 5 0  8 9 8 .  1028.  1113.  
589. 7 7 4 .  814.  941 .  1012.  
644. 864. 927. 1098.  1 184 .  
632. 8 4 7 .  924. 1133.  122'2.  

C O O L A N T  M I h .  S L E E V E  M A X .  S L E E V E  M l N .  F U E L  M A X .  F U E L  

641. 8 5 8 .  920 1085.  1170. 
10. 1 6  19. 42. 43. 

C l l - 0 7  C O M P A C T  2 3  

T E M P E R A T U R E S  I C 1  
C O O L A N T  M X h .  S L E E V E  M A X .  S L E E V E  M I N .  F U E L  M A X .  F U E L  

669. 8 8 6  932. 1039 .  1122.  
652. 8 5 7  904. 1028 .  1110.  
602. 780  819. 94 0. 1 0 0 9 .  
660.  8 7 1 .  932. 1095.  1177 .  
647 .  8 5 4 .  927. 1 1 2 6 .  1210.  

F A S T  F L U E N C E  
( l O * * L S  N / n * * Z )  

. oo  

.12 
e29  
.32 
9 9 5  

F A S T  F L U E N C E  
I10**25 N/M**2) 

.oo 

.12  

.28  
e 3 1  

92  

F A S T  FLUENCE 
t 10**25 N/M**2l 

.oo 

.12 

. 28  
30 

.89 

F A S T  F L U E N C E  
(10+*25  N/K**21 

.oo 

. l l  
- 2 6  
e29  
.86  

T I M E  A V E R A G E D  656. 8 6 5  924 1082 .  1164 
RMS 11. 1 6 .  19 .  39. 4 1 .  



TIME INTERVAL 
00 - 2 7 . 0  

27.0 - 62.7 
62’.7 - 68.6 
68.6 2C2.1 

202.1 - 252.4 
TIME AVLRAGEO 

RPS 

T IME INTCRVAL 
a 0  - 27.0 

27.0 - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 

TIME AVERAGED 
RMS 

TIME INTERVAL 
e 0  - 27.0 

27.0 - 62.7 
6 2 . 7  - 68.6 
68.6 - 202.1 

202.1 - 252.4 

TIME AVLRAGEO 
RWS 

T I V E  INTERVAL 
O D  - 27.0 

62.7 - 6 8 . 6  
68.6 202 .1  

202.1 - 252.4 

27.0 - 62.7 

T I M E  AVERAGED 
RHS 

C l l - 0 7  rOHPACT 2 1  

TEMPERATL. - S  ( C )  
COOLANT M I h .  SLEEVE F A X .  SLEEVE HIN. FUEL M A X .  f U k L  
684. 8 9 1  935. 1038. 1117.  
6 6 6 .  8 6 1 .  906. 1025.  1103.  
614. 7 0 q .  821.  936 .  1001.  
675. 8 7 6 .  933.  1 0 8 7 -  1166 
661. 8 5 9 .  927. 1115 .  1196. 

6 7 0 .  8 7 0  925. 1075 .  1154.  
11. 17  19. 37. 3 8 .  

C l l - 0 7  COMPACT 22 

TEMPERATURES ( C )  
COOLANT M f h .  SLEEVE M A X .  SLEEVE HINO FUEL M A X .  FUEL 

699. 8 9 7 .  939.  1038 .  1113.  
680.  8 6 6  909. 1022 .  1397 
6 2 6 .  788 .  823. 933.  995. 
689 e e l .  934. 1080.  1156.  
675. 8 6 5  929. 1107.  1185.  

684 8 7 5 .  928. 1069.  1145. 
12. 1 7  19. 35. 37. 

C11-07 COMPACT 2 3  

.TEMPERATURES ( C )  
COOLANT M I h .  SLEEVE f l A X .  SLEEVE MIN. FUEL M A X .  FUEL 

71 3.  8 9 8  938. 1031 .  1102 .  
693. 8 6 7  907. 1014 .  1 0 8 4 .  
637.  7 8 9 .  8 2 2 .  924.  983. 
702. 8 8 2 .  932. 1 0 6 8 -  1136.  
6 8 8 .  8 6 7  926. 1091.  1169. 

698. 8 7 7 .  925. 1058 .  1128. 
12. 1 7 .  1 8 .  32. 34. 

C l l - 0 7  COUPACT 2 4  

TEMPERATURES (C 1 
COOLANT M I h .  SLEEVE M A X .  SLEEVE MIN. FUEL M A X .  FUEL 

725 8 9 7 .  933.  1021 .  1086 .  
704 86b  9c3.  1002.  1066.  
647. 788 818. 912.  967.  
714. 881 .  926.  1OSG. 1116 .  
701.  8 7 0 .  924 1078.  1147. 

710. 8 7 6  e 921. 1043 .  1109 e 

12.  16  e 18.  31. 33. 

F A S T  FLUCNCF 
f 1 0 * + 2 5  N/?4**2 I 

90 
. l l  
- 2 5  
.28 
. 8 2  

FAST FLUENCE 
( 10*+25  .oo N /M**2 l  

. l O  
24 

a 2 6  
78 

FAST FLUENCE 
( 10++25 N /U**2  I 

.oo 

.10 
e23  
a 2 5  
.79 

FAST FLUENCE 
( 1 0 + * 2 5  N/M**2 I  

.oo 
0 9  

.21 
-23 
a69 



' @' 
I Q 

C l l - U t  C O H P A C T  2 5  

T E M P E R A T c  - 5  ( C )  
T I M E  I N T E R V A L  C O O L A N T  nxn. s L r r v t  M A X .  S L ~ E V E  M X N .  r u E L  M A X .  F U E L  - 27.G 731.  8 9 8 .  932. 1015 .  1076 .  

27.0 - t 2 . 7  716. 8 6 6 .  901. 993. 1054 
62 .1  - 68.6 651 .  7 8 8 .  b16. 904. 9 5 5 .  
68.6 - 202.1 1 2 6 .  8 8 1 .  923. 1038. 1099. 

202.1 - 252.4 1 1 2 .  8 6 8 .  917. 1057.  1121. 

T I M E  A V E R A G E D  1 2 1 .  8 7 6  91  7. 1030.  1 C 9 1 .  
RMS 13.  16  18. 28. 29  

C l l - 0 7  C O M P A C T  26 

T E M P E R A T U R E S  ( C )  
T I M E  I N T E R V A L  C O O L A N T  M I L .  S L E E V E  R A X .  S L E E V E  H I N .  FUEL M A X .  FUEL 

.o - 27.0 1 4 8 .  8 9 5 .  927. 1004. 1060.  
2 7 . 0  - 62.7 726. 869.  896. 981. 1051.  
62.7 - 68.6 666 .  786 .  812. 893. 940. 
68.6 - 202.1 736. 8 7 9 .  917. 1022. 1078 .  

202.1 - 252.4 723. 8 6 5  909. 1036 .  1095.  

T I M E  A V E R A G E D  732. 8 7 U .  911. 1 0 1 r .  1070.  
R M S  13.  1 6  17. 2 5 .  27.  

C l l - 0 7  C O M P A C T  2 7  

. T E M P E R A T U R E S  f C )  
T I M E  I N T E R V A L  C O O L A N T  n x n .  S L E E V E  M A X .  S L E E V E    IN. FUEL M A X .  FUEL 

.O - 21.0 1 5 8 .  8 9 1  920. 990 .  1 0 4 1 .  
21.0 - 62.7 735 .  8 6 0 .  889. 966. 1017 .  
62.1 68.6 674 .  1 8 3  8?6 .  879. 921 .  
68.6 - 202.1 146 .  8 1 5  909  1003. 1054 .  

202.1 252.4 732. 8 6 3 .  902 1016.  101C. 

T I M E  A V E R A G E D  141. 8 7 0 .  903.  996. 1047 .  
R M S  13 .  1 6  17. 23. 2 5  

C l l - 0 7  C O M P A C T  28 

T E M P E R A T U R E S  ( C )  
T I M E  I N T E R V  A L  C O O L A N T  M x n .  S L E E V E  M A X .  S L E E V E  MIN. FUEL M A X .  FUEL 

. u  - 21.0  761. 8 8 8 .  914.  979 .  1026 .  
27.0 - 62 .7  743. 8 5 8 .  8 8 3 .  954. 1 coo. 
62.1 - 68.6 681 .  7 0 0 .  801. 8 6 7 .  Y O 6  
68.6 - 202.1  7 5 5 .  8 7 2 .  902. 987. 1033. 

202.1 - 2 5 2 . 4  7 4 1 .  8 5 8 .  892. 9 9 1 .  1039 

F A S T  F L U E N C E  
( 1 0 * * 2 5  N / M * * Z )  

.00 

. O A  

.20 

.21 
064 

F A S T  F L U E N C E  
10*+25  N/f4**2) 

.oo 

.08 

.20 

.59 

. i a  

F A S T  F L U E N C E  
( 1 0 * * 2 5  Y / M * + 2 1  

.oo 
- 0 7  

1 6  
.I8 
. 5 4  

F A S T  F L U E N C E  
(10**25 N / M * * 2 )  

.oo 
06  

.15  
16  

. 4 8  

979 .  1026.  
R U S  13.  16 .  17. 2 1 .  22 .  

896  8 6 7 .  TIME A V E C A G E D  7 5 0 .  



Cll-07 rOt!PACl 29 

T I M E  INTERVAL 
e 0  - 27.0 

27.0 - 62.7 
62.1 - b8.6 
68.6 - 202.1 

202.1 - 2 5 2 . 4  

T I M E  AVEPAGEO 
R HS 

T I M E  INTERVAL 
-0 - 27.0 

27 .0  62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 252.4 

TIME AVERAGED 
R V S  

TEHPERATL L S  f C j  FAST FLUENCE 
C O O L A N T  n i n .  SLEEVE M A X .  SLEEVE HIN. FUEL M A X .  F U E L  1 l0**25 N/t t * *Z  t 
776 884. 906. 966. 1007. 00 
751. 853. 8 7 6 .  939. 980. . 0 5  
688. 776. 1 9 5 .  853. 8 8 6 .  .12 
76 3 068. 8 9 3 .  96 7.  1009 .13 
7 4 5 .  853. 882. 969. 1012. .39 

758. 862 8 8 8 .  961. 1002. 
14. 16 17. 19. 2c. 

Cll-07 COMPACT 30 

TEMPERATURES f C )  
COOLANT M I b .  SLEEVE M A X .  SLEEVE M I N .  FUEL M A X .  FUEL 
789. 901 926 989. 1034 
759. 869. 894 960. 1004 
695. 791. 810. 870. 908 
771. 8 8 5 .  911. 985. 1030. 
757. 869 898. 981. 1027. 

766. 879. 9 c s .  Y79. 1024. 
19. 17 17. 19. 20. 

F A S T  F L U E N C E  
t 10**25 N / M * * Z )  

.oo 
~ 0 3  
.!I8 
.09 
25 



' 0' 
, c> 

Cll-07 FUEL PERFORMANCE 

COMPACT 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 

22 
? 21 
o\ a 

23 
24 
25 
2 6  
27 
28 
29 
30 

KERFiEL 
AVER AGE . GO 

.oo . CG 

.PO 
00 
.01 
.02 
. o s  
.08 
.It 
17 

.22 

.27 
0 32 
.35 
.37 
36 

.34 

.33 
29 

.24  

.20 
01s 
.ll 

08 
.os 
a 0 3  
. @ 2  
.Ol 
.02 

MIGRATION (RICRONSI 
AMOEBA EO. TEflP- 

599. 
650. 
720. 
8 0 9 .  
870. 
925 
975. 
1016. 
1091. 
1074. 
1096. 
1113. 
1130. 
1142. 
1149. 
1145. 
11&6* 
1146. 
1145. 
1139. 
1 1  32. 
1123. 
1106. 
1086 
1070. 
1049. 
1027. 
1006 
983. 
1009. 

PEAK 
.oo 
.oo 
.oo 
00 
oc 

.01 
a 0 3  
- 0 6  
.11 
-16 
-23 
29 
-36 
e 4 1  
0 4 5  
a 4 8  
- 4 6  
.44 
.I2 
.37 
.31. 
e 26 
.20 
.lI 
.10 
. 0 7  
.09 
e 0 3  
.02 
.03 

DEFECTIVE COATINGS 
-03 
.OQ 

Ob 
.07 
.08 
.08 
09 
-09 
.10 
.10 
.10 
.10 
10 

.10 

.10 

.10 
09 
09 . a9 
0 9  
.08 
08 

. 0 7  

.07 

.Cb 
C6 
05 

.os 

.04 
-03 

FUEL F A I L U R E  ( t )  
PRLSSURE VESSEL KERNEL 

e07 
.12 
.IS 
. 1 Y  
.2 1 
.23 
e24 
-26 
e26 
.27 
.27 
.28 
.28 
.21 
.27 
e27 
- 2 6  
e25 
e 2 5  
-24 
-23 
.22 
.21 
.19 
e l 6  
e l 6  
.15 
e13 
.11 
.07 

MIGRATION TOTAL 
.oo .lo 
.oo - 1 6  
.oo . 2 1  
.oo . 2 5  
0 00 - 2 8  
.oo . 3 1  
.oo . 3 3  
.03 . 3 5  
.oo -36 
00 .37 

.oo . 3 T  

.oo . 3 8  

.oo . 3 8  

.oo .37 

.oo m 3 7  

.a0 m36 

.oo - 3 6  

.oo . 35  

.00 .JQ 

.oo -32 

.oo .31 
00 e 3 0  

.oo . 2 8  

.oo - 2 6  

.oo . 2 4  

.oo . 22  

.oo .20 
00 .18 

.oo .15 

.oo .IO 

AMOEBA EQUIVALENT TENPERATURES ( C) CCRRE CPONO T O  AVERAGE KERNEL MIGRATIONS 
KERNEL t ! I tRATION OISTANCES CALCULATED U S I N G  5 0 %  CONFIDENCE L E V E L  KMC 
FUEL F A I L U R E  CORRESPONDS T O  50% CONF IOCNCE LEVEL 



E l l - 0 7  COMPACT I 

TIME INTERVAL 
-0 - 27.0 

27.0 - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 2 5 2 . 4  
251.4 - 29a .n  
298.0 - 3'83.0 
343.0 - 385.4 
385.4 499.6 
499.6 - 564.1 
564.1 - 610.2 
610.2 - 701.2 

TEMPERATURES ( C )  
COOLANT M I h .  SLEEVE F A X .  SLEEVE H I N .  FUEL 

351 .  Q 6 0  475. 54 3 .  
357. 4 5 9 .  '476. 5 4 7 .  
345. 434. 449. 512.  
354. 460 .  486. 565.  
36 1. 458. 494. 576. 
362. 464. 5 0 7 .  592 .  
361.  459 .  5 0 5 .  5 8 8 .  
364. 466. 52U.  609.  
3 6 1 0  4 5 6  5070  5 8 7 .  
361. 448 5 0 5 .  589.  
361. 4 5 2 .  514. 6 0 1 .  
351. 445. 509. 5 9 e .  

M A X .  FUEL 
5 8 2 .  
5 8 5 .  
5 4 5 .  
604 
613.  
63G. 
624.  
647.  
620. 
622 
636 
6 3 4  

T I M E  AVERAGED 358.  4 5 6  500. 582.  618.  
RHS 4.  6. 13.  18 .  I & .  

T I M E  INTERVAL 
.C - 27.0 

27.0 - 62.7 
62.7 - 68 .6  
68.6 - 202.1 

202.1 - 252.4 
252.4 - 298.0  
298.0 - 343.0 
343.0 385.4 
385.4 - 499.6 
499.6 - 5 6 4 . 1  
564.1 - 610.2 
610.2 - 701.2 

E l l - C T  COMPACT 2 

. TEMPERATURE S f C 
COOLANT MIh. SLEEVE MAX. SLEEVE WIN. FUEL MAX. FUEL 
360. 481.  496. 5 7 3 .  616.  
365. 479 .  499. 579.  622 
352. 451 .  969. 541.  578. 
362. 480. 518 .  610.  6 5 4  
369. 4 8 0 .  5 3 5 .  632. 6 7 5 .  
370. 487. 550. 651.  6 9 5  
369. 4 8 0 .  545. 644. 6 8 6 .  
373. 4 8 9 .  561. 6 6 7 .  711. 
369. 4 7 1 .  541. 636. 674 
368. 471  541. 642.  6 8 2 .  
369. 477 .  551. 655. 697 
359. 471  5 4 5 .  650.  692 

TIME AVERAGED 366. 4 7 8 .  535 .  632.  673. 
, R V S  4. 6 .  1 8 .  25. 2 5 .  

FAST FLUENCE 
( 1 0 + * 2 5  N / M + * 2 )  

.00 
-03 
.08 
.oa 
e 2 5  

31 
.37 
0 42 
.47 
e61  

69  
.74 

FAST FLUENCE 
t 1 0 + + 2 5  N / ? 4 + * 2 )  

.oo 

.os 

.13 

. 1 4  

.41 

.51 
60 

- 6 9  
.78 

1 .01  
1.13 
1.22 



E l l - 0 7  COUPACT 3 

T I M E  I N I E R V A L  .@ - 2 7 . 0  
27.0 - 62.7 
6 2 . 7  - 6 8 . 6  
6 0 . 6  - 2 0 2 . 1  

202.1 - 2 5 2 . 4  
252.4 2 9 8 . 0  
2 9 8 . 0  - 3 4 3 . 0  
343.0 385.4 
385.4 - 4 9 9 . 6  
4 9 9 . 6  - 5 6 4 . 1  
5 6 4 . 1  - 6 1 0 . 2  
610.2 - 7 0 1 . 2  

TIME AVERAGED 
R V S  

T IME INTERVAL 
.D - 27 .0  

27.0 - 62.7 
62 .7  - 6 8 . 6  
6 8 . 6  - 2 0 2 . 1  

2 0 2 . 1  - 2 5 2 . 4  
2 5 2 . 4  - 2 9 0 . 0  
2 9 0 . 0  393.0 
343 .0  - 3 0 5 . 4  
385 .4  - 4 9 9 . 6  
4 9 9 . 6  5 6 4 . 1  
5 6 4 . 1  - 6 1 0 . 2  
6 1 0 . 2  - 701.2 

T I M E  AVERAGED 
R M S  

1EflPERATURES f C )  
COOLANT M I b .  SLEEVE M A X .  SLEEVE B I N .  FUEL M A X .  FUEL 
370. 5 2 2  5 4 4 .  6 3 2 .  6 8 7 .  
375.  518  ss3. 6 4 0 .  6 9 4  
361 .  4 8 4 .  508 .  5 9 7 .  6 4 3 .  
3 7 3 .  5 2 0  5 6 9 .  6 0  3. 7 3 % .  
3 7 0 .  5 1 6 .  5 8 5 .  7 0 6 -  7 5 9  
381.  5 2 6  603 .  7 2 9 .  784.  
3 7 9 .  5 1 7 .  5 9 5 .  720 .  7 7 2  . 
383.  5 2 7  6 1 4 .  746. 6 0 1 .  
3 7 9 .  5 1 3 .  5 8 8 .  709 .  756 .  
3 7 7 .  5 0 6  589 .  7 1  7.  7 6 7 .  
370.  5 1 4 .  601 .  7 3 3 .  1 0 5 .  
369 .  5 0 9  5 9 6 .  7 2 9 .  7 8 1 .  

376 .  5 1 6  5 e 5 .  705.  7 5 8 .  
4 .  7 .  19.  30. 3G. 

E l l - 0 7  COUPACT Q 

-TEMPERATURES ( C )  

383.  5 6 5  5 9 2 .  6 9 4 .  76C. 
387 .  5 5 8 .  5 9 0 .  1 0 2 .  7 6 8  
371. 5 1 9  5 4 9 .  6 5 4 .  709 .  
3 8 5 .  5 6 2  6 2 1 .  7 5  7. 8 2 3 .  
3 9 0 .  5 5 1 .  629 7 7 4 .  0 3 7 .  
3 9 3 .  5 6 3 .  651 8 0 2 .  b 6 1  
3 9 1 .  5 5 3 .  640. 7 9 1 .  8 5 2  

COOLANT MIh.  SLEEVE f l A X e  SLEEVE UIN. FUEL M A X .  FUEL 

3 9 5 .  5 6 4  6 6 2  8 2 2 .  0 8 7 .  
3 9 0 .  5 4 7 .  6 3 1 .  7 0 0 .  0 3 5 .  
3 8 8 .  5 3 6  6 2 7 .  7 8 3 .  b 4  1. 
3 9 0 .  5 4 5 .  641 .  003. 8 6 3 .  
381 .  5 4 1 .  6 3 7 .  803. 8 6 3 .  

308. 5 5 2  6 3 0 .  7 7 6  8 3 8  
4. 10. 18.  3 3 .  3 2  

f FAST 1 0 * * 2 5  FLUEYCE N / U * * 2 )  

. o o  

.07  
1 7  

.18 

. 5 3  
e 6 7  
. 7 9  
.9 1 

1 . 0 2  
1 . 3 2  
1 .48  
1 .60  

FAST FLUENCE 
( 1 0 + * 2 5  N / M + + 2 )  

.oo 

.08 

. 2 0  

. 2 2  
a 6 5  
. 8 1  
- 9 6  

1.10 
1 . 2 4  
1 - 6 0  
1 . 8 0  
1 .94  



T I M E  INTERVAL 
.C - 27.0 

27.0 - ' 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 
252.4 - 298.0 
298.0 - 343.1) 
343.0 - 385.4 
385.4 - 499.6 
499.6 - 564.1 
564.1 - 610.2 
610.2 - 701.2 
T I M E  AVERAGED 

R M S  

T IME INTERVAL 
0 0  - 27.0 

21.0 - 62.7 
62.7 - 68.6 
6e.6 - 202.1 

202.1 - 252.U 
252.4 - 198.0 
298.C - 343.0 
343.0 - 385.4 
385.4 - 499.6 
499.6 - 564.1 
564.1 - 610.2 
610.2 701.2 

T I M E  AVERAGE0 
, RflS 

~ i i - 0 7  C O P P A C T  5 

TEMPERATURES ( C )  
COOLANT MIh.  SLEEVE M A X .  SLEEVE MIN.  FUEL MAX. FUEL 
397. 599. 6Sl. 740. 813. 
400. 591. 627. 750. 823. 
382. 548. 581. 697. 758. 

402. SR2. 666. 830. Y01. 
407. 596 690. 863. 935. 
404. 584. 678. 852. 920. 
409. 5 9 7 .  791. b87.  959. 
403. 578. 667. 842. 903 
399. 560 653. 838. 900 

393. 567. 667. 866. 932. 

399. 596. 661. 812. 8 8 6 .  

402. 570. 670. 862. 927. 

401. 582 665. 834. 902 
4. 13. 18. 37. 36 

Ell-07 COMPACT 6 

.TEMPERATURES ( C )  
COOLANT M I h .  SLEEVE M A X .  SLEEVE MIN. FUEL FAX.  FUEL 
413. 632 667. 782. 862. 
414. 621. 661. 793. 873. 
395. 5 7 4 .  611. 736. 803. 
414. 628 697. 863. 943. 
416. 611. 699. 882. 958. 
421. 627 726 919. 996. 
418. 613. 711. 907. 981. 
424. 627 736. 946. 1025. 
417. 606. 700. 901. 968 
412. 582 678. 89 1. 958. 
415. 594. 696. 920. 99G. 
407. 591 695. 93G. 1000. 

415. 610. 697. 889. 963. 
5. 16. 19. 4 3. 41. 

t FAST 10**25 FLUENCE N/M**Z)  

.oo 

.lo 
e23 
a25 
.73 
091 
1.08 
1.24 
1.40 
1.80 
2.02 
2.18 

FAST FLUENCE 
t 10+*25 N / M * * 2 )  

.oo 
010 
25 

e 27 
.80 
.99 

1.18 
1.36 
1.53 
1.96 
2.20 
2.38 



8 

E l l - 0 7  COMPACT 7 

3p 
-4 
w 

T I M E  IYTERVAL 
.o - 27 .0  

27.0 - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 
252.4 - 298.0 
298.0 - 343.0 
343.0 - 385.9 
385.4 - 499.6 
499.6 - 564.1 
564.1 - 610.2 
610.2 - 701.2 

TEMPERATURES ( C )  

429.  6 6 1  700. 819. 904. 
430. 6 4 9  692. 8 3  1. 915. 
408. 598 .  637. 77c. 84 1. 
439. 6 5 6  - 729. 906.  991. 
430. 6 3 7 .  727. 925.  1006.  
437. 6 5 4 .  756. 966. 1049 
433.  6 3 9  740. 955. 1033.  

COOLANT M I h .  SLEEVE M A X .  S L E E V E  M X N .  FUEL MAX. FUEL 

439. 6 5 5 .  766. 998. 1081. 
4 3 2 .  632 .  728. 952.  1023. 
4 2 5 .  6 0 5 .  704. 946.  I C 1  6. 
428. 6 1 8 .  724 979. 1353. 
421. 6 1 6 .  723. 994. 1068  

T I M E  AVERAGED 429. 6 3 7 .  726 939. 101 7 
RMS 5. 1 8  . 19. 49. 47. 

E l l - 0 7  COMPACT 8 

T I M E  INTERVAL 
0 0  27.0 

27.0 - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 
252.4 - 29e.o 
298.0 - 3 a 3 . 0  
343.0 - 365.4 
385.4 499.6 
499.6 - 564.1 
564.1 - 610.2 
610.2 - 701 .2  

T I M E  AVERAGED 
R n S  

,TEMPERATURES t C )  
COOLANT M I h .  SLEEVE MAX. SLEEVE 

446. 6 8 7  729  
446. 6 7 4  719. 
422. 6 2 0  661. 
446. 6 8 2  757. 
44s. 6 6 1  754. 
454. 6 8 1  785. 
449. 6 6 5  767. 
456. 681 .  795. 
448. 6 5 7  754. 
438. 6 2 6  726 
4 4  3. 6 4 0 .  747. 
436. 6 3 9  747. 

445, 6 6 1  752. 
6. 2 0 .  20. 

H I N .  FUEL 
851. 
862. 
799. 
94 2. 
965.  

1009.  
998. 

1045.  
999. 
992 .  

1029. 
1047. 

982. 
55. 

MAX. FUEL 
939.  
9 5 C .  
673. 

1031. 
1050. 
1096 
108C. 
1132  
1073.  
1066.  
1106. 
1125  

1064  
5 2  

FAST FLUENCE 
t 10* *25  N / M * * 2 )  

.oo 
011 
. 2 ?  
- 2 9  
* a 5  

1 - 0 6  
1.26 
1.45 
1.64 
2.11 
2.36 
2.55 

F A S T  FLUENCL 
t 1 0 * * 2 5  N/M**ZI 

.oo 

.12 

.28 
3 1  
9 0  

1.12 
1 . 3 2  
1.53 
1.72 
2.21 
2.48 
2.68 



E l l - 0 7  COMPACT 9 

T I M E  INTERVAL 
- 0  - 2 7 . 0  

2 7 . 0  - 6 2 . 7  
6 2 . 7  - 6 8 . 6  
6 8 . 6  - 2 0 2 . 1  

2 0 2 . 1  - z s 2 . 4  
2 5 2 . 4  - 2 9 8 . 0  
2 9 8 . 0  - 3 4 3 . 0  
343.0 - 385.4 
385.4 - 4 9 9 . 6  
4 9 9 . 6  - 5 6 4 . 1  
5 6 4 . 1  - 6 1 0 . 2  
6 1 0 . 2  - 7 0 1 . 2  

TIME AVERAGED 
R M S  

T IME INTERVAL 
-0 - 27.0 

2 7 . 0  - 6 2 . 7  
6 2 . 7  - 6 8 . 6  
6 8 . 6  - 2 0 2 . 1  

2 0 2 . 1  - 2 5 2 . 4  
2 5 2 . 4  - 2 9 8 . 0  
2 9 8 . 0  - 343.0 
333 .0  385 .4  
385 .4  - 4 9 9 . 6  
4 9 9 . 6  - 5 6 4 . 1  
5 6 4 . 1  - 6 1 0 . 2  
6 1 0 . 2  - 7 0 1 . 2  

TIME bVERAGE0 
R M S  

COOLANT 
464 
4 6 2 .  
4 3 6 .  
4 6 3 .  
4 6 1 .  
4 7 1 .  
4 6 5 .  
4 7 3 .  
464  
4 5 2 ,  
4 5 7 .  
4 5 1 .  

4 6 1 .  
7 .  

COOLANT 
4 8 2 .  
4 7 9 .  
4 5 1 .  
480. 
4 7 7 .  
4 8 9 .  
4 8 2 .  
4 9 0 .  
480. 
4 6 7 .  
4 7 3 .  
4 6 7 .  

4 7 8 .  
7 .  

TEMPERATURES t C )  
Mfh. SLEEVE M A X .  SLEEVE MIN.  FUEL M A X .  FUEL 

7 0 9  7 5 2 .  8 7 5 .  9 6 5 .  
6 9 4  741 .  886. 9 7 6  
6 3 7 .  6 7 9 .  8 2 0 .  8 9 6  
7 0 3 .  7 7 8 .  9 6 8 .  1 0 5 9 .  
6 8 5 .  7 7 8 .  9 9 9 .  i o e 7 .  
7 0 6  8 1 1 .  1 0 4 6 .  1136  
6 8 9  792.  1 0 3 5 .  1121 0 

7 0 6 .  8 2 1 .  1 0 8 4 .  1 1 7 5 .  
6 8 0 .  778 .  1 0 3 8 .  1 1 1 6 .  
6 4 6  7 4 5 .  1 0 3 0 .  1 1 0 6 .  
6 6 1  768  1 0 6 9 .  1 1 4 9 .  
6 6 1  7 6 9 .  1 0 9 0 .  1 1 7 0 .  

6 8 3  7 7 5 .  1 0 1 1 .  1 1 0 2 .  
2 0 .  2 2 .  6 1 .  5 9 .  

E l l - 0 7  COMPACT IO 

.TEMPERATURES t c )  
M I h .  SLEEVE M A X .  SLEEVE 

7 2 9  7 7 3 .  
712.  1 6 0 .  
6 5 4  6 9 6  
7 2 2  7 9 8 .  
7 0 5  7 9 9 .  
7 2 8  8 3 3 .  
7 0 9  812.  
728 8 4 2 .  
7 0 1  e 7 9 8 .  
6 6 7  7 6 8 .  
6 8 3 .  7 9 2 -  
6 8 3  793 .  

M I N .  FUEL 
8 9 7 .  
9 0 7 .  
838. 
9 9 0 .  

1 0 2 5 .  
1 0 7 5 .  
1 3 6 3 .  
1 1 1 4 .  
1 0 6 8 .  
1 0 6 7 -  
1 1 0 9 .  
1 1 3 1 .  

MAX. FUEL 
9 8 8 .  
997  . 
9 1 5 .  

1082.  
1 1 1 5 .  
1 1 6 6 .  
1 1 5 0 .  
1 2 0 7 .  
1 1 4 7 .  
1 1 4 6 .  
1 1 9 1 .  
1214 

7 0 4  796 1 0 4 7 .  1 1 3 3 .  
2 0 .  22 .  6 7 .  6 5  

FAST FLUENCE 
t 1 0 * + 2 5  N / M + + 2 )  

.oo 

. I t  
e 2 9  
e 3 1  
- 9 2  

1 . 1 5  
1 . 3 7  
1 . 5 8  
1 . 7 7  
2 . 2 8  
2 . 5 6  
2 . 7 6  

FAST FLUENCE 
t i o**25  ~ / n + + t )  

000 
.12 
029 

32 
. 9 5  

1 . 1 8  
1 . 4 0  
1 . 6 2  
1 . 8 2  
2.35 
2 . 6 3  
2 . 8 4  



16.2 
69'2 
6S '2 
S8'1 
h9.1 
zh'1 
02'1 
96. 
ff 
OS 
11. 
00' 

tZ+*W/N SZ++O11 
33N3nlJ ISVJ 

88'2 
L9'2 
Lf '2 
h8.1 
S9'1 
lh.1 
61 'I 
56' 
2s 
Of 
21' 
00' 

(Z++W/N 42++01) 
331~3nij isvj 

*lL .f L *TZ *61 '6 
'8Lll '0601 'fS8 '1bL *lIS 

'hlZI *LbllT 'Sf 8 h2i '00s 
'6hZl Of91 I 'ZS8 'f2L 'SOS 
'2321 -6111 '908 'SOL 'L6h 
'8811 '80lT 'ZS8 '9fL -1 1s 
'6hZI 'SSll 'LL8 'S9L 'SZS 
,1611 'ZOII *9h8 'ShL '915 

8GZ 1 *h111 '898 '991 'hZS 
'ESll '2901 -1S8 651 '015 
'021 1 '1 LO1 *fS8 '8SL 'S IS 
'Lb6 'OL8 'LZL 'he9 '0 8h 
'Sf01 'f h6 'L6L 'LhL 'ZIS 
'RZOI 'SS6 '218 *99L '1 IS 

131-11 *xvn i3nj "In 311331s *XVW 3~33-1~ *urn IN11003 
(3) S3tJnlV83dW31 

21 13rdwo3 LO-113 

'89 'OL -22 '02 '8 
'651 I 'I LO1 '918 f2L 'h6h 

'9h71 'f911 'SI8 'SOL 'S8h 
'hZZ1 'oh11 Of18 ' hOL '68h 
'8Ll I '9601 '8QL L89 '28h 
OIL11 '1601 '918 '61L 'L6h 
*1S21 'LSll '198 LhL '805 
*hLll 'S801 'Of 8 ' 8ZL '66h 
'0611 '1601 'ZS8 LhL '9CS 
'LET1 '9h01 '918 'f2C 'f6h 
'h011 '1 101 'L18 'ZCL '86h 
'Sf6 '958 'IIL 'OL9 'S9h 
'6101 *LZ6 'G6i 1CL 'S6h 
'1101 '816 hbL '6hL 'OCS 

i3nj 'xvn i3nj "In 311331s *xvn 311331s vxw iNvioo3 
(3) s3~niva3dn3i 

I1 l3Vdd03 10-113 

Z'1OL - 2'019 
2'019 - l'h9S 
I*h9S - 9'66h 
9'66h - h'S8f 
h*SRS - O*fhf 
O'ShE - 0'862 
Q'362 - h'ZS2 
h'ZSZ - 1'202 
1'202 - 9'89 
9'89 - LO29 
L'Z9 - O'LZ 
0'12 - 0' 
lVAU3INI 3WII 

sn& 
039V83AV 3UIl 

Z'lOL - 2'019 
2'019 - I'h9S 
I'h9S - 9'66h 
9.661, - S'58f 
h'S8f - O'Shf 
O'fhf - 0'862 
0'862 - C'ZSZ 
h'ZSz - 1'202 
1'202 - 9'89 
9'89 - L'29 
L'29 - O'LZ 
G'LZ - 0' 
1VAL131NI 3UI1 



TIME 1NTERVAL 
a 0  - 27.0 

27.0 - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 
252.4 - 298.0 
298.0 - 343.0  
343.0 385.9 
385.4 - 499.6 
499.6 - 564 .1  
564.1 - 610.2 
610.2 - 701.2 

E l l - 0 7  C O M P A C T  13 

TEMPERATURES f C )  
C O O L A N T  n I h .  S L E E V E  M A X .  S L E E V E  MIN. FUEL nAx. FUEL 

535. 7 8 2 .  829. 951. 1043.  
529. 7 6 2  812. 957. 1049. 
494. 6 9 7  740. 8 8 2 .  959 .  
533. 774. 848. 1040. 1133. 
526  7 5 6 .  846. 1077. 1169. 
542. 784. 885. 1131. 1225. 
533. 7 6 3 .  862. 1118 .  1207.  

530. 753. 847. 1125.  1205. 
543. 783 .  894. 1172. 1266.  

512. 723.  82Y.  1141.  1225.  
521. 742 e 851. 11P6. 1274. 
517. 744. 855. 1210 .  1298.  

TIME AVERAGED 5 2 8 .  7 5 8  849. 110 7. 1196. 
RnS 9. 18.  21. 75. 79. 

TIME INTERVAL 
e 0  - 27.0 

27.0 - 6 2 - 1  
62.7 - 68.6 
68.6 - 2C2.1 

202.1 252.4 
252.4 - 298.0 
298.0 - 3 4 3 . @  
343.0 - 385.4 
385.9 - 499.6 
499.6 - 564.1 
564.1 610.2 
610.2 - 701.2 

€11-07  COMPbCT 14 

. TEMPERATURE S (C I 
COOLANT n I h .  S L E E V E  M A X .  S L E E V E  MIN. FUEL M A X .  FUEL 

553. 797. 845. 965. 1057.  
545. 7 7 6  826. 969.  1060. 
509  110. 752. 892. 968. 
550. 7 8 9  e 861. 1050. 1143.  

1181. 542. 771 .  860. 1089. 
560. 800. 899. 1 1 4 4 0  1237. 
550. 7 7 9 .  876. 1 1 3 1 .  1219. 
561. 800.  908  1184.  l t 7 8 .  
547. 7 6 9  861. 1136.  121 7. 
528. 7 3 9 .  839. 1155. 1239 
537. 7 5 9 .  867. 1200. I288 
533. 7 6 2  8 7 1  1225 .  1313. 

T I F E  AVERAGE0 545. 774. 864. 1120.  120e.  
R H S  1c. 18.  22. 76. 75. 

FAST FLUENCE 
t 1 0 * * 2 5  N/M**2) 

.oo 

.12 

.30 

.32 
9 6  

1.20 
1.42 
1.65 
1.86 
2.40 
2.70 
2.92 

FAST FLUENCE 
( 10* *25  N/M*+21 

.oo 
- 1 2  
- 2 9  

32 
. 95  

1.19 
1 . 4 1  
1.69 
1.89 
2.39 
2.69 
2.92 



L8'Z 
s9-z 
Sf'Z 
08'1 
09'1 
81 -1 
91.1 
26' 
lf 
82' 
21' 
00' 

tZ**W/k SZ**OI b 
33N3nld ISVJ 

'9L -8 L '22 ' Ll -11 
'hZZ1 *LSII '888 '208 '8LS 

'9ff I 
*lISI 
'1921 
5zzr 

'1621 
'ZfZI 
'ZSZI 
'h611 
'ESII 
'086 
'SLOl 
'SLOI 

'L hZ1 
'f ZZI 
'LLII 
'OS11 
'8611 
'ShIT 
'0911 
*ha1 I 
Oh901 
'906 
*LE6 
'986 

'206 
'L68 
'898 
'S88 
'Zf 6 
'668 
'h26 
'288 
'280 
'ILL 
'6h8 
'018 

'S6L 
'16L 
'OLL 
'L6L 
'628 

LO8 
'OS8 

86L 
'SI8 
'OS1 
'008 

128 

'L9S 
*O LS 
'655 
'085 
'965 
*f 8s 
'S6S 
'SLS 
*z 85 
'LSS 
'BLS 
'88s 

13nj 'XYW 730.4 ONIW 3A331S 'XPU 3A3315 *YIU lNVl007 
(3) 53tlfllVtl3dW31 

'LL 'BL '22 81 '0 I 
'91ZI 'Of11 .LL8 '68L '195 

'LZfl 
'ZOE I 
'fSZI 
'SZZ1 
*L9Zl 
'9ZZI 
'LhZI 
'6811 
'8CII 
'hL6 
'8901 
'9931 

*arzr 
*h IZI 
'991 1 
'Shll 
'f611 
'OhIT 
'hS11 
'8601 

'668 
'9L6 
'9L6 

'LSOI 

'L89 
-zae 

hS8 
'hL8 
'126 
'988 
*f 16 
'ZL8 
'IL8 
'Z9L 
'828 
'Lsa 

'6LL 
SLL 

'SSL 
hBL 

'SI8 
'f6L 
'918 
*sa4 
'108 

OZL 
08L 

'018 

'OSS 
*hSS 
Of hS 
'C9S 
'6LS 

L9S 
'8LS 
'6 SS 
'195 
'fZS 
'295 
'OLS 

Z'IOL - 2'019 
2'019 - I'h9S 
I'h9S - 9.6691 
9'666 - h'S8S 
h'S8f - O'ShS 
U'Shf - 0'862 
0'862 - II'ZSZ 
h'ZS2 - I'ZOZ 
1'202 - 9'89 
9.99 - L.29 
L't9 - O'LZ 
O'LZ - 09 
lYA131NI 3WIl 



€ 1 1 - 0 7  C O M P A C T  1 7  

T E M P E R A T U R L S  f C 1  
M I h .  S L E E V E  M A X .  S L E E V E  MIN. F U E L  

8 3 2  8 7 8 .  9 9 1 .  
8 0 9  857 .  9 9 0 .  
7 3 8  . 1 7 8 .  9 0 8 .  
8 2 2 .  888.  1 0 6 4 .  
8 0 9 .  8 9 0 .  1 1 0 5 .  
8 4 2  9 3 2 .  1 1 6 1 .  
8 1 8 .  9 0 7 .  1 1 4 5 .  
8 4 1 .  9 4 0 .  1 1 9 8 .  
8 0 8 .  8 9 3 .  1 1 5 0 .  
7 8 4 .  881.  1 1 8 2 .  
8 0 6  9 1 0 .  1 2 2 8 .  
8 1 1 .  9 1 5 .  1 2 5 2 .  

T I M E  I N T E R V A L  

27 .0  - 6 2 . 7  
.@ - 27 .0  

62 .7  - 6 8 . 6  
68 .6  - 702.1 

2O2.1 - 2 5 2 . 4  
2 5 2 . 4  - 2 9 8 . 0  
2 9 8 . 0  - 343.0 
3 4 3 . 0  - 385 .4  
385.4 - 4 9 9 . 6  
4 9 9 . 6  - 5 6 4 . 1  
5 6 4 . 1  - 6 1 0 . 2  
6 1 0 . 2  - 7 0 1 . 2  

C O O L A N T  
604. 
5 9 3 .  
5 5 0  
5 9 9 .  
5 9 0 .  
6 1 2 .  
6 0 0 .  
6 1 3 .  
5 9 6  
5 7 5 .  
5 8 6 .  
5 8 4 .  

T I M E  A V E R A G E 0  5 9 4 .  8 1 4 .  8 9 3 .  1 1 3 9 .  
RPS 11. 1 6 .  23. 79.  

TIME INT.ERVAL 
0 0  - 27.0 

2 7 . 0  - 6 2 . 7  
62.7 6 8 . 6  
6 8 . 6  - ZC2.1 

2 0 2 . 1  - 252 .4  
2 5 2 . 4  - 2 9 8 . 0  
2 9 8 . 0  - ?43.0 
343.0 - 3 8 5 . 4  
385.4  - Y99.6 
499 .6  5 6 4 . 1  
5 6 4 . 1  - 6 1 0 . 2  
6 1 0 . 2  - 7C1.2  

C O O L A N T  
620. 
6 0 8 .  
5 6 3 .  
6 1 5 .  
6 0 6 .  
6 2 9 .  
6 1 6 .  
6 3 0 .  
6 1 2 .  
5 9 0 .  
6 0 3 .  
6 0 1 .  

E l l - 0 7  C O U P A C T  1 8  

T E M P E R A T U R L S  ( C )  
n x n .  S L E E V E  M A X .  S L E E V E  H I N .  FUEL 

8 4 1 .  0 8 6 .  9 9 6 .  
8 1 7 .  864  9 9 3 .  
7 4 5 .  704. 9 0 9 .  
8 3 1  894 .  1 0 6 3 .  
8 2 0  897. 11Ob. 
8 5 4  9 9 3 .  1 1 6 2 .  
8 2 9 .  914 1 1 4 5 .  
8 5 3 .  94R. 1 1 9 7 .  
8 1 9  901 .  1 1 4 9 .  
7 9 7  0 892 .  1185.  
8 2 0  . 922 .  1 2 3 1 .  
8 2 5  9 2 8 .  1 2 5 5 0  

T I B E  A V E R A G E @  6 1 0 .  8 2 5  9 0 6 .  114G. 
R E S  11.  16  23. 7 9 .  

M A X .  F U E L  
1 0 7 7 .  
1'275 

98G. 
1 1 5 0 .  
1 1 9 3 .  
1 2 5 1 .  
123 1. 
1 2 8 9 0  
1 2 2 1 .  
1 2 6 6 .  
1 3 1 6 .  
1390. 

1 2 2 4  
8 C .  

M A X .  FUEL 
1080. 
1 0 7 6 .  

9 7 9 .  
1 1 4 8 .  
1 1 9 2 .  
1256.  
1229 
1286 .  
1 2 2 5 .  
1 2 6 9 .  
1 3 1 6 .  
1 3 4 3 .  

1 2 2 4 .  
8 1 .  

F A S T  F L U E N C E  
t 1 0 * + 2 5  N / M * + 2 )  

. o o  
1 2  

. 2 8  

. 3 0  
9 0  

1.14 
1.35 
1 . 5 7  
1 . 7 7  
2.30 
2 . 6 0  
2.82 

F A S T  F L U E N C E  
( 1 0 * * 2 5  N / M + + Z )  

.uo 
0 1 1  
a 2 7  

3 0  
.88  

1.11 
1 .32  
1 .53  
1 . 1 2  
2 . 2 5  
2.55 
2 . 1 7  



E l l - 0 7  COMPACT 1 9  

TXHE INTERVAL 
e 0  - 27.0 

27.0 * 62.7 
62.7 - 68.6 
68.6 - t 0 2 . l  

202.1 - 252.4 
252.4 - 298.0 
298.0 - 343.0 
343.0 - 385.4 
385.4 - 499.6 
499.6 - 564.1 
564.1 * 610.2 
610.2 - 701.2 

TEflPERATURES ( C l  
COOLANT n x h .  S L E E V E  H A X .  S L E E V E  RIN. FUEL M A X .  F U E L  

636. 8 5 1 .  804. 1002. lCe3 .  
623. 8 2 6  871. 997.  11377 
576. 7 5 3 .  791. 912. 980.  
630. 8 4 0 .  901 1064.  1146. 
621. 8 2 8 .  902. 1102. 1186.  
646. 8 6 3 .  946 115M. 1244.  
631. 8 3 8 .  919. 1141. 1222.  

627.  8 2 8  901. 1144.  1217. 
605. 8 1 0 .  902. 1 1 8 6 -  1268.  
619. 833  932. 1231.  1317.  
618. 8313.  939. 1255.  1342 .  

646. 8 6 2  953. 1192. 12713. 

T I M E  AVERAGE@ 626. 8 5 5 .  913. 1138.  1220. 
RHS 12. 1 6 .  24. 713. 80. 

TIME I N T E R V A L  
- 0  - 27.0 

27.0 - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 
252.4 - 2913.0 
298.C - 343.0 
343.0 - 385.4 
3e5.4 - 499.6 
499.6 - 564.1 
564.1 - 610.2 
610.2 - 701.2 

E l l - 0 7  COMPACT 20 

. lEMPERATURES ( C )  
C O O L A N T  M I h .  SLEEVE M A X .  SLEEVE M I N .  FUEL M A X .  FUEL 

651. 8 5 8  900.  1004.  1 0 8 3 .  
637 .  8 3 3 .  876. 997. 1075.  
589. 7 5 9 .  705 .  911.  977.  
645. 8 4 7 .  905. 1061.  1140.  
635. 8 3 5 .  9c5.  1096. 1177  
662. 8 7 1  949. 1152.  1234 
646. 8 4 5 .  922. 1133. 1212. 
662. 870. 956. 1184 .  1267 .  
642. 8 3 5 .  911. 1135. 1206. 
6 2 0 .  8 2 2 .  912. 1185. 1267 
634. 8 4 5 .  943. 1231.  1316.  
634. 8 5 1  949. 1254.  1340. 

t 1 0 + + 2 5  FAST FLUENCE N / H * + 2 )  

.oo 

. l l  
e26 
e29 
. e 5  

1.08 
1.28 
1.49 
1.68 
2.13 
2.48 
2.70 

FAST FLUENCE 
t 10**25 N/M**2 1 

.oo 

. l l  
a 2 5  
.28  

1.04 
1.23 
1.43 
1.62 
2.12 
2.41 
2.62 

. e 2  

TIME AVERAGED 641. 844. 919. 1135.  1214.  
RMS 12. 1 5 .  25. 7 8 .  8 0 .  



Ell-07 COMPACT 21 

TEMPERATURES ( C )  
M I h .  SLEEVE M A X .  SLEEVE M I N .  FUEL 

862. 903. 100 3- 
837. 879. 993. 
762 797. 908. 
852 906 1054. 
839. 905. 1085. 
876 949. 1140. 
853. 923. 1121. 
875 956. 1170. 
840 . 912. 1122. 
832. 920. 1179. 
856. 950. 1225. 
862 9 5 7 .  1248. 

851. 922 1126. 
15 26 77. 

3; 
03 
0 

T I M E  I N T E R V A L  
0 0  - 27.0 

27.0 - 62.7 
62.7 - 68 .6  
68.6 - 202.1 

202.1 - 252.4 
252.4 - 298.0 
298.0 - 343.t~ 
343.0 - 3 8 5 . 4  
385.4 - 499.6 
499.6 - 564.1 
5 6 4 . 1  - 610.2 
610.2 - 701.2 
T I M E  AVERAGED 

fins 

T I M E  INTERVAL 
- 0  - 27.0 

27.0 - 62.7 
62.7 - 6 8 . 6  
6 e . 6  - 2C2.l 

202.1 - 252.4 
252.9 - 2 9 8 . @  
298.0 - 343.0 
343.0 - 3 e 5 . 4  
385.0 - 499.6 
499.6 - 564.1 
569.1 - 61G.2 
610.2 - 701.2 
T I M E  AVERAGED 

R t l S  

COOLANT 
666. 
651. 
600. 
b59. 
699. 
677 
b61. 
677. 
656 .  
635 
6 5 0 .  
6 5 0 .  

6 5 6 .  
12. 

COOLANT 
680. 
663. 
612. 
673. 
6 6 2 .  
691 
6 7 4 .  
691. 
670.  
649, 
665.  
665. 

670. 
12. 

€11-07 COMPACT 22 

. T  EMPER ATURE S f C 1 
MIh. SLEEVE M A X .  SLEEVE H I N .  FUEL 

8 6 7 .  906. 1002. 
841 881. 991. 
7 5 6  799. 904. 
856 907. 104 7. 
845. 907. 1078. 
883. 952. 1132. 
857. 925. 1112. 
881. 958. 1160. 
847 . 914. 1112. 
839. 922. 1167. 
863. 954. 1212. 
870 961. 1235. 

8 5 7 .  925. 1 1 1  7. 
16 .  26. 74. 

M A X .  FUEL 
1078. 
1068. 

9 7 0 .  
1129. 
1162 
1219. 
1196. 
1258. 
1190. 
1259. 
1306 
1332. 

1202. 
81. 

M A X .  FUEL 
1074 
1062. 
964. 
1120. 
1152. 
1208 
1184- 
1237. 
1176. 
1244. 
1293 
1316. 

1191. 
7 e .  

F A S T  FLUENCE 
t 10+*25 N/M*+21 

.oo 

.IO 

.24 
- 2 6  
.79 
.99 

1.18 
1.37 
1.55 
2.04 
2.32 
2.52 

FAST FLUENCE 
(10**25 N/M+*2) 

.oo 

.lo 

. t 3  
25 

. 7 5  

.94 
1.12 
1.30 
1.47 
1.94 
2.21 
2.u1 
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E l l - 0 7  COEPACT 29 

TEMPERATURES ( C t  
COOLANT M I h .  SLEEVE f l A X .  SLEEVE MIN. FUEL M A X .  FUEL 

752.  8 5 5  876 933 .  973. 
7 3 1 -  828 .  850. 911.  950. 
670. 755 .  772. 828. 8 6 2  
743.  8 4 4 .  8 6 8 .  939.  979. 
733. 834.  961 .  944. 986. 
768. 874 .  904. 991.  1033.  
748. 8 4 8 .  878. 966.  1 G@b 
767. 872 .  906. 1001. 1043 .  
742. 840.  870. 959.  995. 
728. 841. 883. 1000. 1047. 
748. 8 6 7  Y13. 1036. 1084. 
752. 874.  922. 105u. 1099. 

7 4 5 .  850.  883. 975.  1017.  
13. 18. 24. 44. 47. 

T I W E  INTERVAL 
e 0  - 27.0 

27.0 - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1  - 2 5 2 . 4  
252.4 - 298.0 
298.0 343.0 
343.0 - 385.4 
385.4 - 499.6 
499.6 - 564.1 
564.1 610.2 
610.2 - 701.2 

TIME AVERAGED 
RPS 

IME 
00 

27.0 
62.7 
68.6 

202.1 
252.4 
298.0 
343.0 
385.Q 
499.6 
564. 1 
610.2 

INTERVAL - 27.0 - 62.7 - 66.6 - 202.1 - 252.4 
- 298.@ . - 343.0 
- 385.4 

- 564.1 - 61C.2 - 7C1.2 

- 499.6 

T IHE AVEPAGED 
R M S  

E l l - 0 7  COMPACT 30  

TEMPERATURES (CI 

760. 871 .  895. 956. 998.  
739.  844 .  867. 931.  974. 
677.  7 6 9  787. 89 5. 881. 
751.  8 6 0  rn 885. 956.  1 G O O .  
7 4  1. 848. 876. 9 5  7. 1001. 
777. 8 9 0  919. 1003. 1048. 
756. 8 6 3  892. 976,  1019. 
776. 8 8 8 .  920. 1010.  lL '56.  
7 5 0 .  855.  882. 967. 1C06. 
737. 8 5 2  889. 995. 10'43. 

C O O L A N T  M x n .  S L E E V E  M A X .  S L E E V E  KIN. FUEL M A X .  FUEL 

757. 878 .  918. 1030. i c e o .  
761. e 8 6 .  927. 1044. 1094.  

753. 8 6 5  895. 90  3. 1028. 
13. 17  21. 36. 39. 

F A S T  FLUENCE 
t 1 0 * + 2 5  N / f l * * 2 1  

.oo 
e05 
.ll 
.12 
.37 
.47 

5 6  
a65 
.73 
.97 

1.12 
1.22 

FAST FLUENCE 
( 1 0 * * 2 5  N / M + + 2 )  

00 
.os 
.07 
.OB 
024 
. 3 1  
.37 
.42 
.48 
- 6 4  
.73 
.80 
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TIME INTERVAL 
i 0  - 2 7 . 0  

27.0 - 02.7 
62.7 - 68.6 
68.0 - 2C2.1 

202.1 - 2 5 2 . 4  
252.4 - 298 .3  
298.C - 343.0 
3'13.0 - 385.4 
305.4 - 499.6  
499.6 - 564 1 
564.1 610 .2  
610.2 - 7G1.2 
701.2 - 748.0  
748.0 - 780.0  
7 8 8 . 0  - 818.@ 
818.0 035.0 
035.0 - 8 5 8 . 0  
8 5 0 . 0  069.7  
809.7 - 896 .9  

096.9 

T I R E  AVERAGE0 
R U S  

T I U E  INTERVAL 
00 - 27 .0  

27.0 - 62.7 
62.7 - 68.6 
66.6 - 202.1 

202.1 - 2 5 2 . 4  
252.4 - 298.9 
t 9 e . o  - 343.0 
343.0 - 385.4 
385.4 - 499.6 
499.6 - 564.1  
564.1 - 610.2  
613.2 - 701.2 
701.2 - 748.9 
748.0 - 7 e 8 . 0  
788.0 - 816.0  
818.0 - 835.0 
035.0 - 8 5 8 . 0  
8 5 8 . 0  - Re9.7 
089.7 - 096.9  

096.9 

TIME AVERAGED 
R V S  

COOLANT 
351. 
356. 
344. 
353. 
360. 
361. 
360. 
363. 
360. 
360. 
360. 
350. 
354. 
349. 
354. 
332. 
350. 
341. 
337. 
3 3 7  

355 .  
6. 

COOLANT 
358. 
363. 
350. 
360. 
367. 
368 
367. 
370. 
367. 
366. 
367. 
356. 
360. 
355. 
360. 
337. 
356. 
346. ,  
342. 
342. 

362. 
7. 

E 1 4 - 0 1  *OHPACT 1 

TEMPERATURES ( C )  
M I h .  SLEEVE. MAX. SLEEVE 

449. 462. 
4 4 5 .  460. 
424. 437. 
4 4 6 .  467. 
447 .  475. 
4 5 7 .  491. 
448. 4e3.  
4 5 5 .  497. 
4 4 7 .  408. 
441 .  409. 
4 4 5 .  498. 
426 475. 
429 480. 
424. 473. 
425  470. 
395 .  429. 
415 .  461. 
396 433. 
3 0 1 .  921. 
387. 421.  

438 4 7 5 .  
1 5 .  16. 

WIN. FUEL 
525.  
5 2 2 .  
495.  
536. 
547. 
56 7. 
5 5 6 .  
5 7 5 .  
559.  
5 6 4 .  
571.  
5 4 8 -  
553.  
535 .  
5 3 4 .  
400. 
5 2 4  
4 e 7 .  
468. 
466.  

59 5. 
23. 

E l4 -01  COMPACT 2 

TEMPERATURES (C  I 
M I h .  SLEEVE MAX. SLEEVE MIN.  FUEL 

968  483. 552 .  
962 .  479. 549. 
4 4 0 .  4 5 5 .  S Z C .  
9 6 4 .  493. 573.  
467  e 509. 594. 
470 530. 621 .  
4 6 7 .  5 2 0 .  608. 
475 .  536. 629 .  
466 5 2 2 .  b08. 
462 .  527.  619.  
4 6 7 .  536. 632 .  
446 soe.  5 9 6 .  
448. 511. 600 .  
444. 499. 5 7 b .  
4Sl. 5 0 3 .  581. 
415 .  4 5 7 .  520. 
435 .  491 569.  
4 1 3 .  459. 524 .  
403 .  443 ,  5 0 2 .  
4P3. 403. 5 0 2 .  

4 5 8  507 .  591.  
16  21. 2 9 .  

M A X .  FUEL 
5 6 1 -  
5 5 7 .  
524. 
571. 
58 1. 
603. 
589.  
610. 
589. 
596 
610.  
5 7 1 .  
5 8 2 .  
560. 
5 5 b .  
499. 
5 4 8 .  
506 
4 8 5 .  
405. 

576 
2 5  

UAX. FUEL 
592  
506 
553.  
612 
633 .  
662 .  
645. 
6 7 0 .  
643.  
b 5 1  
671.  
631. 
634 
608 
611.  
5 4 2  
596. 
5 4  8 
5 2 2 .  
5 2 3 .  

6 2 7  
32. 

FAST FLUENCE 
( 1 0 * * Z S  N / H 9 * 2 )  

.oo 

.02 
- 0 6  
e 0 6  
e18 
.23 
. 2 1  
.31 
. 3 5  
.45 
. s o  . 5 4  
- 6 1  

64  
a 6 8  
. 7 0  
e 7 1  
. 1 3  
- 7 6  
- 7 b  

F A S T  FLUENCE 
(10**2S N / U * + Z I  

.oo 

.04 

.IO 

. 10  

.30 

. 3 1  

.44 

. 51  

.57 

.73 
0 8 2  
e 8 9  

1.00 
1.06 
1.12 
1.16 
1.18 
1.21 
1.25 
1.26 

. Q. 
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T I M E  INTERVAL 
'e0 - 2 7 . 0  

27.0 6 2 . 7  
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 
252.4 - 2 5 6 . 0  
298.0 - 3 4 3 . ~  
343.0 - 385.4 
385.4 - 499.6 
499.6 - 564.1 
564.1 - 610.2 
610.2 - 701.2 
701.2 - 748.0 
7 4 8 . C  - 788.0 
788.0 - C.18.0 
8 1 8  a 0  - 8 3 5  0 
835.0 - 8 5 8 . 0  
8 5 8 . 0  - 889.7 
889.7 - 896.9 

E96.9 

T I U E  AVERAGE0 
R U S  

5; 
03 
03 

T I M E  INTERVAL 
a 0  - 27.0 

27.0 - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 
252.4 - 278.0 
298.0 - 343.0 
343.0 - 305.4 
385.4 - 499.6 
499.6 - 564.1 
610.2 - 701.2 
564.1 - 610.2 

701.2 - 748.0 
7 4 6 . G  788.0 
7 8 0 . 0  - 818.0 
618.0 - 835.0 

889.7 - 896.9 

6 3 5 . 0  - 8 5 8 . 0  
8 5 8 . 0  - 889.7 

896 .9  

TXUE AVERAGED 
RUS 

COOLANT 
392. 
393. 
377. 
392. 
396. 
400. 
396. 
401. 
396. 
393. 
395. 
381, 
385. 
382. 
384. 
360. 
377. 
364. 
359. 
359. 

390. 
9. 

COOLANT 
406. 
405. 
3 8 8 .  
404 
408. 
414. 
408. 
413. 
408  
404. 
407. 
392. 
395. 
3 9 2  
393. 
368. 
386. 
371. 
365. 
365. 

401. 
11. 

H I h .  SLEEVE 
575. 
559 .  
5 2 6  
565.  
557. 
5 7 7 .  
550 
571. 
5 5 6  
5 4 2  
S S l  . 
5 2 2  
5 2 3  
519 .  
508. 
469 .  
4 9 1  
460. 
4 4 6  
4 4 6  

543.  
30. 

€14-01 ,JKPICT 

TEMPERATURES f C 1  
M A X .  SLEEVE 

603. 
590. 
555. 
615. 
625. 
659. 

662. 
639. 
631. 

639. 

646. 
6 0 6  
609. 
595. 
577. 
522. 
561. 
518. 
497. 
498. 

614. 
35. 

5 

MIN. FUEL 
705- 
699.  
65M. 
746.  
767.  
8 1  1. 
7 8 8 .  
820.  
7 0 7 .  
787. 
807. 
7 5 7 .  
760. 
730. 
704.  
625. 
686.  
625 .  
594. 
594. 

754. 
49. 

' E I P - 0 1  COMPACT 6 

TEUPERATURES f C )  
MIh. SLEEV€ UAX. SLEEVE H I N .  FUEL 

6 0 4  636.  7 4 4 .  
586 .  6 2 0 .  7 3 6 .  
550 581. 693. 
593 .  6 4 7 .  7 8 9 .  
583 .  655. 810.  
6 0 5 .  692. 859. 
5 8 4 .  669. 834 .  
597 .  693. 8b9. 
582. 669. 0 3 5 .  
5 6 3  654. 828 .  
5 7 2  67C. 851. 
541 .  6 2 6 .  799. 
5 4 2  6 3 1 .  003. 
539 .  6 1  7. 7 7 2 .  
5 2 3  594.  738. 
483. 5 3 7 .  655. 
5 0 5  576 720. 
472 531. 654. 
4 5 7 .  509. 621 .  
457. 5 0 9  621. 

565. 641. 7 9 6 .  
3 4 .  39. 5 4 .  

UAX. FUEL 
7 7 2 .  
763. 
714. 
812. 
8 3 c .  
t t e .  
849. 
8 8 6 .  
844 .  
846. 
8 6 6 .  
811. 
8 1 4 .  
777. 
746. 
657. 
728 
b59.  
62U 
624 

812. 
5 6 .  

MAX. FUEL 
8 1 7 .  
806 
754. 
861. 
879 .  
9 3 2  
9 0 1  
941. 
696 
M90. 
915; 
t i56 
860. 
821. 
783. 
689 
7 6 4  
690. 
6 5 2 .  
653.  

858. 
61. 

FAST FLUENCE 
( 1 0 + * 2 5  N /M*+2)  

.oo 

. 0 7  

.i7 

.18 

.53 

. 67  

.79 

. 9 1  
1.02 
1.31 
1.47 
1.59 
1.79 
1.89 
1.98 
2.05 
2.08 
2.13 

2.21 
2.19 

F A S T  FLUENCE 
( 1 0 * * 2 5  N/H++2) 

.oo 
008 
.19 
.20 
.59 
.73 
.87 
.99 

1.11 
1.43 
1.61 
1.74 
1.95 
2.07 
2.16 
2.23 
2.27 
2.32 
2.38 
2.40 



- @‘ 
El4-01 .OMPACT 7 

T I M E  INTERVAL - 27.0 
27.0 - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 
252.4  - 298.0 
298.0 - 343.0 
343.0 - 385.4 
385.4 - 499.6 
499.6 564.1 
564.1 - 610.2 
610.2 - 101.2 
701.2 - 748.0 
748.0 - 788.0 
788.0 - 818.0 
635.0 - 8 5 8 . 0  
e1a.o - 835.0 
858.0 - 8 6 9 . 7  
889.7 - 896.9 

896.9 

TIME A V E R A G E D  
R M S  

T I f l E  INTERVAL 
.o - 27.0 

27.0 - 62.7 
62.7 - 68.6 
68.6 202.1 

202.1 - 252.4 
252.4 - 298.0 
298.0 - 343.0 
343.0 - 385.4 
385.4 - 499.6 
499.6 - 564.1 
564.1 - 6 1 0 . 2  
610.2 - 701.2 
701.2 - 748.0 
748.0 - 7 8 0 . 0  
786.C - R16.Q 
816.0 - 835.0 
835.0 - 8 5 6 . 0  
8 5 8 . 0  - 089.7 
889.7 - 896.9 

896.9 

TIME A V E R A G E D  
R M S  

COOLANT 
421 
419. 
400. 
418. 
420. 
427. 
421. 
426 
421. 
415. 
41e. 
402. 
406. 
403. 
403. 
377. 
394. 
379. 
372. 
372. 

TERPERATURES I C )  
H I h .  SLEEVE UAX. SLEEVE M I N .  FUEL 

631. 665. . 777. 
610. 646. 769. 
572 605 723. 
618. 675. 8 2 6 .  
606 68C. 847. 
631. 720. 900. 
607. 694. 873. 
621. 72Q. 911. 
605. 694. 876. 
5 8 5 .  677. 870. 
594. 695 896. 
561 650. 84 2. 
562 653. 84 7. 
558. 639. 815. 
538. 609. 772. 
496. 551. 685. 
518 591. 754. 
484. 543. 684. 
467. 520. 649. 
467. 521. 649. 

U A X .  FUEL 
8 5 5 .  
8 4 3 .  
7 8 7 .  
903 
92C. 
Y7b. 
944. 
907. 
94 1. 
93e. 
964 
903 
9 0 8  
860 
a i $ .  
721. 
800. 
721. 
681. 
682. 

413. 587. 665. 836. 901 
12. 38. 43. 5 7. 65 

ElQ-01 COflPACT 8 

TEMPERATURES ( C )  
COOLANT M I h r  SLEEVE M A X .  SLEEVE U I N .  FUEL 
436. 654 691. 8 0 6 .  
432. 631 673. 796. 
413. 591 626. 748. 
433. 640 699. 8 5  7. 
433. 627. 704. 881. 
442. 655 746 937. 
434. 629 718. 908. 
440. 644 745. 94Y. 
434. 627 717. 91 3. 
4 2 7 .  602 697. 906. 
431. 614 716. 934. 
414. 579. 669. 88 0. 
417. 579. 672. 886. 
414. 576. 658. 853. 
412. 551. 623. 803. 
386 509 5 6 9 .  7 1  3 .  
403. 531 604. 7 0 5 .  
386. 494. 554. 712. 
319. 471. 530. 674. 
379. 4 7 7  531. 675. 

f l A X .  FUEL 
8 8 7 .  
874. 

936 
957. 
1018. 
983. 

1029. 
982. 
975. 
1006. 
943. 
949. 
908 
851. 
749. 
632 
7 5 0 .  
708. 
7 0 6  

eis. 

425. 607 686 8 7 0 .  939. 
14. 42 46. 6 t i .  6 9  

F A S T  FLUENCE 
f10++25 N / M + + t )  

.oo 
e09 
.20 
.22 
a63 
- 7 8  
.93 

1.0t 
1.20 
1 . 5 3  
1 .72  
1.86 
2.09 
2.21 
2.31 
2.38 
2.u2 
2.47 
2.54 
2.55 

FAST FLUENCE 
t 109925 ~ / n + + 2  1 

.oo 
09 

.21 

.23 
66 
.82 
.97 

1.12 
1.26 
1.61 
1.81 
1.95 
2.19 
2.32 
2.42 
2.50 
2.54 
2.59 
2.66 
2.67 



T I H E  I N T E R V A L  
'-0 - 27.0 

27.0 62.7 
62.7 - 60.6 

202.1 - 252.4 
68.6 - 202.1 

2 5 2 . 4  - 298.0 
290.0 - 343.0 
343.0 - 365.4 
385.4 - 499.6 
499.6 - 564.1 
564.1 - 610.2 
610.2 - 701.2 
701.2 - 740.0 
740 .0  - 7 b 0 . 0  
798.C - 810.0 
018.0 - 835.0 
035.0 - A50.0 
858.0 - 889.7 
0 0 9 . 7  - 096.9 

8 96.9 

T I M E  AVEPAGEO 
EMS 

T I H E  INTERVAL 
-0 - 27.@ 

27.0 - 62.7 
62.1 - 68.6 
68.6 - 202.1 

202.1 252.9 
2 5 2 . 4  - 2 9 0 . 0  
290.0 - 343.0 
343.0 - 385.4 
385.9 - 499.6 
499.6 569.1 
564.1 - 610.2 
610.2 - 701.2 
701.2 - 740.0 
7 4 8 . ~  - 7 8 8 . 0  
7 8 8 . 0  - ~18.0 
010 .0  - 0 3 5 . 0  
035 .0  - 8 5 0 . 0  
6 5 0 . 0  - 009.7 
6 8 9 . 7  - 896.9 

0 96 e9 

T I H E  A V E R A G E D  
RPS 

E l q - 0 1  . O H P A C T  9 

TEMPERATURES ( C )  
C O O L A N T  M x n .  SLLEVE M A X .  S L L E Y E  MIN. FUEL 
452. 67'4 712 .  028. 
4460 699. 680. 016. 
425. 607 692. 767. 
447. 659 718. 8 7 9 .  
447. 648. 726. 910. 
457. 677 770 .  969. 
'448. 650. 740. 939. 
'455. 666. 768. 902. 

440. 620 7 1 5 .  937. 
494 632 735. 967. 
425. 595. 686. 91 2 .  
429. 596 689. 920. 

428. 647. 7 3 9 .  946. 

426. 593. 676. 086. 
422. 5 6 4 .  635. 829. 
2 9 5 .  52C. 575. 736. 
412. 542 615. 810. 
394. 504 563- 735. 
306. 986 539. 696. 
306 486 540. 696. 

M A X .  FUEL 
910. 
096 
8 3 5 .  
960. 
9 0 5 .  

1 0 5 4 .  
1017. 
1C65. 
101 7. 
1000. 
1091. 

9 7 8 .  
995 .  
993. 
0 7 b  
779 
658 
774. 
730. 
731 .  

430 625 704. 099. 969 
16. 44. so. 64. 7 2 .  

E14-01 COMPACT 10 

TEMPERATURES f C  t 
C O O L A N T  n x n .  SLEEVE M A X .  S L E E V E  R I N .  FUEL 
468. 692 730. 0 4 7 .  
461. 665 705 .  334. 
430. 621 657. 70 3. 
462. 675 735. 098. 

473. 697 790. 994. 
461. 666 744. 932. 

462. 667 757. 9 6 3 .  
469. 694. 756. 1007. 
463. 665. 7 5 6 .  971. 
452. 639 735. 969. 
457. 652 756. 1001. 
437. 615. 7 0 5 .  945. 
490. 613. 700  959. 
438. 611. 694 920. 
433. 578. 6 5 0 .  858 .  
404. 533. 5 5 0 .  762. 
422. 555. 628. 0 3 0 .  
402. 515. 575. 7 6 0 .  
393. 496. 599. 719. 
393. 496 550. 720. 

MAX. FUEL 
930 
919. 
052. 
90C. 
1013* 
1080. 
lD42. 
1091 
1044. 
1CS3. 
1070 
1013. 
1021. 
979. 
908. 
aoo. 
a 0 0 .  
e90. 
7 5 5 .  
7 5 5 .  

451. 642 722. 925. 997. 
18. 46 51. 66. 79. 

F A S T  FLUENCE 
(10**25 N/Y+*Zl 

.oo 
09 
.z1 
.23 
-68 
.85 

1.00 
l e l b  
1.30 
1.67 
1.81 
2.01 
2 . 2 7  
2.40 
2.50 
2.58 
2.62 
2.67 
2.74 
2.76 

FAST FLUENCE 
I IO+*ZS N / P * * 2  b 

.oo 
09 
.22 
.24 

70 
. a 7  

1.03 
1.19 
1.33 
1.71 
1.92 
2.07 
2.33 
2.46 
2.57 
2.65 
2.69 
2.75 
2.82 
2.84 

' 



@' 

T I H E  INTERVAL 
'a0 - 27.0 

Z7.C - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4  
252.4 - 298.0 
298.0 - 343.0 
343.0 - 385.4 
385.4 - 499.6 
499.6 - 564.1 
564.1 - 610.2 
610.2 - 701.2 
701.2 - 748.0  
1 4 8 . 0  - 7 8 6 . 0  
788.0 - 818.0 
818.0 - 835.0 
835 .0  - e 5 8 . O  
8 5 8 . 0  - 889.7 
889.7 - 896.9 

896.9 

T I M E  AVERAGED 
Rns 

T IME INTERVAL 
00 - 27.0 

27.0 - 62.7 
6 2 . 7  - 68.6 
68.6 - 202.1 

ZO2.1 - 2 5 2 . 4  
252.4 - 298.0 
298.0 - 343.0 
343.0 - 3 8 5 . 4  
385.4 - 999.6 
499.6 - '564.1 
564.1 - 610.2 
610.2 - 701.2 
7 0 1 . 2  - 748.0 

788 .0  - 818.0 
818.0 - R 3 5 . 0  
835.0 - 8 5 8 . 0  

7 4 e . c  - 788.0 

8 5 8 . 0  - 8.E9.7 
809.7 - 896.9 

896.9 

TIME AVERAGED 
RHS 

C O O L A N T  
4 8 4 .  
475  . 
451. 
477. 
4 7 5 .  
488. 
476  
4 8 4 .  
477 .  
465. 
4 7 1 .  
449. 
453. 
451. 
4 4 3 .  
414. 
431. 
910. 
401. 
401. 

465. 
20. 

COOLANT 
5 0 0 .  
489. 
464 
492. 
489. 
504. 
490. 
499. 
491. 
4 7 8 .  
484. 
462. 
465. 
464. 
454. 
4 2 4 .  
4 4  1. 
4 1 E .  
408. 
408. 

478. 
22. 

E 1 4 - 0 1  . J M P I C T  1 1  

T E t l P E R A T U R L S  t C )  
M I h o  SLEEVE M A X .  SLEEVE H I N .  FUEL 

710 .  7 5 0 .  866. 
681 .  722. 852. 
6 3 6 .  673. 799. 
6 9 2  752. 916. 
682 .  759. 949. 
714 .  806 1014.  
684 772. 9 8  1. 
7 0 1  802. 1027 .  
b e l .  7 7 1  991.  

6 7 0 .  774. 1029.  
6 3 0 .  722. 972. 
6 2 9 .  725 981.  
6 2 8  711. 948. 
5 9 0 .  661. 879. 
5 4 5 .  599. 78 1. 
5 6 6  639. 859. 
5 2 5  5 8 4 .  7 7 9 .  
5 0 5 .  5 5 8 .  7 3 7 .  
5 0 5  5 5 6 .  7 3 7 .  

6 5 6  753. 995. 

f l A X .  FUEL 
951. 
933. 
869. 
999. 

1032. 
1101. 
1061. 
1112. 
1 0 6 4  
1071.  
1107. 
1242.  
1051.  
1008  

930. 
820. 
9 0 9  
819  
773. 
773. 

6 5 8 .  738.  946. 1G20- 
48. 53. 67. 75. 

E l 4 - 0 1  COflPACT 1 2  

TEflPERATURES ( C )  
M I h .  SLEEVE M A X .  SLEEVE HIN. FUEL 

725  766. 882.  
6 9 5 .  736. ' 865. 
6 4 8  685. 811.  
707 766 930.  
6 9 6 .  772. 964. 
730 821. 1029. 
6 9 8  785. 996 .  
717 .  815. 1042. 
6 9 6 .  765.  1006.  
6 7 2  769. 1016. 
6 8 7 .  791. 105 1. 
6 4 5  737. 993.  
6 4 4 .  739. 1003.  
6 4 3 .  726. 970. 
6 0 3  b 7 3 .  897. 

577 .  649. 877.  
5 3 4 .  593. 795.  
513 .  566. 7 5 2 .  
514 .  567 .  753.  

5 5 6 .  610. 798. 

MAX. FUEL 
966 
946. 
681 .  

1013. 
1046.  
1117. 
1076. 
1128.  
1080. 
1093.  
1 1 3 1 .  
1 0 6 5  
1074.  
1051. 
Y49. 
836 
928  
036. 
786  
789. 

6 7 3 .  752. 964. 1038. 
49. 54.  68. 7 6  

FAST FLUENCE 
10* *25  Y / M * * 2 )  

.a0 
0 9  

.22 

. 2 4  
7 0  

. 8 8  
1.02 
1.20 
1.35 
1.73 
1.94 
2.10 
2.37 
2.50 
2.61 
2.69 
2.74 
2.79 
2.87 
2.88 

FAST FLUENCE 
( 1 0 + + 2 5  N/M+*21 

.a0 
0 10 
0 22 
- 2 4  

70 
.88  

1.05 
1.21 
1.35 
1.7Q 
1.96 
2 . 1 2  
2.39 
2.53 
2.64 
2.72 
2.77 
2.83 
2.90 
2.92 



TIME INTERVAL 
.O - 27.0 

27.0 - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 
252.4 - 298.0 
298.0 - 343.0 
3 4 3 . @  - 385.9 
3 8 5 . 4  - 499.6 
499.6 - 564 .1  
564.1 - 610.2 
610.2 - 7 ~ 1 . 2  
701.2 - 748.0 
7 4 0 . 0  1 8 0 . 0  
788 .0  - 818.0 

835.0 - 8 5 8 . 0  
8 5 8 . 0  - 889.7 
889.7 - 896.9 

896.9 

e i 8 . c  - 835.0 

TIHE AVERAGE0 
R M S  

T I M E  INTERVAL 
*O - 27.0 

27.0 - 62.7 
62.7 - 6 8 . 6  
68.6 - 2G2.1 

202.1 - 252.4 
252.9 - 298.0 
298.0 - 3 4 3 . 0  
3 4 3 . 0  - 3 6 5 . 4  
385.4 - 499.6 
499.6 - 564.1 
564.1 - 610.2 
610.2 701.2 
7Q1.2 - 798.0 
748.0 - 768.0 
780.0 - 818.0 
818.0 - 835.0  
835.0 - 8 5 0 . 0  
8 5 8 . 0  - P89.7 
889.1 - 896.9 

096.9 

T I M E  A V E R A G E D  
R M S  

COOLANT 
516. 
504 
476. 
507. 
503. 
520. 
505 .  
5 1 4 .  
506. 
492. 
499. 
4 7 5 .  
978. 
577. 
465. 
434. 
450. 
427. 
416. 
416. 

492. 
23. 

COOLANT 
532. 
518. 
489. 
522. 
518 .  
536. 
519. 
529. 
5 2 0 .  
505. 
513. 
4 8 0 .  
490.  
500. 
475. 
444. 
460.  
435. 
424. 
924. 

5 0 6  
2s. 

 HI^. S L E E V E  
7 4 0  
7 0 8 .  
6 6 0  
720 .  
711 .  
7 4 7 .  
7 1 3 .  
7 3 2  
7 1 1 .  
6 8 8 .  
i o & .  
6 6 0  
6 6 0  
659 .  
6 1 5 .  
5 6 7  
5 8 9 .  
544. 
5 2 2  
5 2 3  

6 8 7  
50. 

C 1 4 - 0 1  b O M P A C T  

TEMPERATURES ( C )  
M A X .  S L E E V E  

7 8 @ .  
749. 
696. 
779. 
7 8 5 .  
836. 
798. 
829. 

7 R S .  
8P8. 
7 5 2 .  
754. 
742. 
685  
6 2 1  
660. 
602 
575. 
575.  

79s. 

765. 
55. 

~ 

A 3  

HIN. FUEL 
896.  
877. 
821.  
94 2. 
977. 

l o u r .  
1 0 1  0. 
1057 .  
1021. 
1036. 
1073. 
1014. 
1024.  

99 1. 
91 5. 
815.  
695.  
811.  
767. 
768. 

980. 
70. 

E14-01  C O M P A C T  14 

TEMPERATURES f C )  
MIh.  SLEEVE PIAX. SLEEVE M I N .  FUEL 

753.  794. 908.  
7 2 0  761. 886.  
6 7 1  737. 830. 
733 .  790. 951.  
724 797. 988.  
7 6 1  849. 1056. 
7 2 6 .  810. 1020.  
746. 84 1. 106.8. 
7 2 4  819. 1032.  
7 0 2 .  797. 1049.  
7 1 9 .  821. 1 0 8 6 -  
6 7 3  7 6 4 .  1027.  
673 7bb. 1038.  
672 .  759. 1005.  
6 2 8  698. 931. 
579 .  632 830. 
6 0 0 .  6 7 1  910.  
5 5 4 .  612. 8 2 5 .  
5 3 1  5 0 3 .  780. 
5 3 2 ,  5 8 4 .  7 8 1 .  

730  777. 992.  
5 1 .  56 7c. 

M A X .  FUEL 
980. 
958 .  
891. 

1024  
1060.  
1132. 
1091. 
1143.  
1095. 
1115.  
1154. 
1387.  
1096. 
1054. 

968  
8 5 5 .  
946.  
853. 
804 
8 0 5  

1055. 
7 0  

M A X .  FUEL 
991. 
968  
900. 

10330 
1071. 
1144.  
1131. 
1154 .  
11C6. 
1126. 
1168.  
110t 
1 1 1 C .  

985. 
87G. 
9 6 2  
867. 
617. 
6 1 0 .  

lC67.  
7 7 .  

l u b e .  

FAST FLUENCF 
( 1 0 * * 2 5  N/M*+2)  

.oo 
e 0 9  
.22 
. 2 r  
. 7 0  
.88 

1.05 
1.21 
1.36 
1.75 
1.97 
2.13 
2.50 
2.55 
2.66 
2.74 
2.79 
2.85 
2.93 
2.94 

FAST FLUENCE 
( 1 0 + + 2 5  N/M+*Z) 

.oo 
09 

.22 
2 4  

. 7 0  

. 0 7  
1.05 
1.20 
1.35 
1.74 
1.96 
2.13 
2.40 
2.54  
2.66 
2.74 
2.79 
2.85 
2.93 
2.95 



E 1 4 - 0 1  L O R P A C T  15 

? 
W 
w 

T I H E  INT€RVAL 
' a 0  - 2 7 . 0  

27.0 - 6 2 . 7  
62 .7  - 68 .6  
68.6 - 2 0 2 . 1  

2 0 2 . 1  - 252 .4  
2 5 2 . 4  - 2 9 8 . 0  
2 9 8 . 0  - 343.0 
343.0 - 385.4 
385.4 - 499 .6  
5 9 9 . 6  - 5 6 4 . 1  
5 6 4 . 1  - 6 1 0 . 2  
6 1 0 . 2  - 7 0 1 . 2  
7 0 1 . 2  - 7 4 8 . 0  
748 .0  - 7 8 8 . 0  
7 8 8 . 0  - 8 1 8 . 0  
8 1 8 . 0  - 835.0 
835.0 - 8 5 8 . 0  
858.0 - 8 8 9 . 7  
889 .7  - 8 9 6 . 9  

8 9 6 . 9  

COOL ANT 
5 4 7 .  
5 3 2 .  
5 0 2 .  
5 3 6 .  
5 3 2 .  
5 5 1 .  
5 3 3 .  
5 4 4 .  
5 3 4 .  
5 1 9 .  
5 2 7 .  
500. 
503.  
503.  
4 8 6 .  
4 5 4 .  
4 7 0 .  
4 4 4 .  
4 3 1 .  
4 3 2 .  

TEflPERATUR€S (CI 
MIh. SLEEVE M A X .  SLEEVE MIN.  FUEL 

7 6 5  806  9 1 7 .  
7 3 1 .  771.  8 9 5 .  
6 8 0  716 .  8 3 7 .  
7 4 4 .  800. 9 5 8 .  
7 3 6 .  808 .  9 9 7 .  
7 7 5 .  860 .  1 0 6 5 .  
7 3 9 .  8 2 0 .  1 0 2 9 .  
7 5 9  . 8 5 2 .  1 0 7 6 .  
7 3 7 .  820 .  1 0 4 0 .  
7 1 6 .  810 .  1 0 6 2 .  
7 3 3 .  835 .  1 1 0 0 .  
6 8 6  776.  1040. 
6 8 6  778.  1050.  
6 8 5  767 .  1 0 1 8 .  
6 9 1 .  710 .  9 4 6 .  
591.  64Q. 844. 
6 1 2 .  683 .  9 2 4 .  
5 6 4  621 .  8 3 7 .  
5 4 1 .  592.  7 9 2 .  
5 4 1  . 5 9 3 .  7 9 3 .  

HAX. FUEL 
1000. 

9 7 4 .  
905 

1038  
1 0 7 9  
1 1 5 3 .  
1 1 0 9  
1 1 6 2  rn 

1 1 1 4 .  
1 1 4 1 .  
1 1 8 2  . 
1 1 1 3 .  
1 1 2 3 .  
1 0 8 1 .  
1 0 0 1 .  

885 . 
9 7 7 .  
880. 
8 3 0 .  
83C.  

TIHE AVERAGED 5 1 9 .  7 1 2 .  788 . 1 0 0 2 .  1077 
RHS 2 7 .  5 1 .  5 6 .  70.  7 7 .  

TIHE INTERVAL 

27 .0  - 6 2 . 7  
.O - 27 .0  

62 .7  68 .6  
68.6 - 2 0 2 . 1  

2 0 2 . 1  - 2 5 2 . 4  
252.4 - 2 9 8 . 0  
2 9 8 . 0  - 343.0 
343.0 - 385.4 
385.4 - 4 9 9 . 6  
499 .6  - 5 6 4 . 1  
5 6 4 . 1  - 6 1 0 . 2  
610.2 - 7 0 1 . 2  
701.2 - 7 4 8 . 0  
748 .0  - 7 8 8 . C  
7 8 8 . 0  - 8 1 8 . 0  
8 1 8 . 0  - 835.0 
855.0 - 8 5 8 . 0  
858 .0  - 8 8 9 . 7  
8 8 9 . 7  - 8 9 6 . 9  

8 9 6 . 9  

COOLANT 
563 .  
5 4 6  
514. 
5 5 1 .  
5 4 6 .  
5 6 7 .  
5 4 7 .  
5 5 9 .  
548 .  
533. 
5 4 1 .  
5 1 3 .  
516 .  
5 1 6 .  
4 9 8 .  
464  
480. 
4 5 2 .  
4 3 9 .  
4 3 9 .  

E l 4 - 0 1  COHPlCT 16 

TENPERATURES ( C )  
H I h .  SLEEVE M A X .  SLEEVE HIN. FUEL M A X .  FUEL 

7 7 6  rn 817 .  9 2 7 .  1 0 0 7 -  
7 4 1 .  781.  9 0 3 .  9 8 0 -  
6 8 9  724 84 3. 9 1 0 .  
7 5 4  0 8 0 9 .  9 6 4 .  1043. 
7 4 7 .  81  7. 1 0 0 2 .  1 0 8 4 .  
7 8 7 .  870 .  1 0 7  1 1 1 5 8 .  
7 5 0  8 2 9  1 0 3 4 0  1 1 1 3 .  
7 7 0  8 6 0 .  1 0 8 1 .  1165 .  
7 4 8 .  8 2 9 .  104s. 1 1 1 8 .  
7 2 9  822 .  1 0 7 1 .  1 1 5 c .  
7 4 7 .  8 4 7 .  1110. 1192 ' .  
6 9 9 .  787.  1 0 4 9 .  1122 .  
6 9 8  7 e 9 .  1 0 5 9 .  1 1 3 2  
6 9 8  778 1 0 2 7 .  1 0 9 0  
6 5 3  . 722.  9 5 8 .  1 0 1 2 .  
6 0 2  654  855 .  8 9 6 .  
6 2 3 .  6 9 3 0  9 3 4 .  988 .  
5 7 3 .  6 3 0 .  84 7. 8 9 0 .  
5 4 9 .  6 0 1  8 0 1 .  8 3 9  
5 4 9 .  6 0 1  801 .  8 3 9 .  

F A S T  FLUENCE 
t 1 0 * + 2 5  N /M**2 )  

.oo 
- 0 9  
. 2 2  
. 2 r  
e69  
. 8 7  

1 .03  
1 . 1 9  
1.34 
1 .74  
1.96 
2 .12  
2.40 
2.54  
2 .66  
2.75 
2 .79  
2 .86  
2.94 
2.95 

FAST FLUENCE 
(10*+25 N / M * * 2 )  

.oo 
- 0 9  
0 2 1  
e23  

6 8  
. 8 5  

1 . 0 2  
1 .17  
1 .32  
1 .71  
1 .93  
2 .09  
2 .37  
2 - 5 2  
2 .63  
2 .72  
2 .77  
2.83 
2 . 9 1  
2 .93  

T I M E  A V E R A G E D  533 .  7 2 4  7 9 8 .  1 0 1 0 .  1 0 8 3 .  
ans 28 .  5 1 .  5 6 .  70 .  7 7 .  



TIME INTERVAL 
.o - 2 7 . 0  

2 7 . 0  - 6 2 . 7  
6 2 . 7  - 6 8 . 6  
6 8 . 6  - 7 0 2 . 1  

2 0 2 . 1  - 2 5 2 . 4  
2 5 2 . 4  - 2 9 8 . 0  
2 9 8 . 0  - 3 4 3 . 0  
343.0 - 3 8 5  a 4  
385.4  - 4 9 9 . 6  
4 9 9 . 6  - 5 6 4 . 1  
5 6 4 . 1  - 6 1 0 . 2  
6 1 0 . 2  - 7 0 1 . 2  
7 0 1 . 2  - 748.0 
7 4 8 . 0  - 7 8 8 . 0  
7 8 8 . 0  - 8 1 8 . 0  
8 1 8 . 0  - R 3 5 . 0  
8 3 5 . 0  - 8 5 8 . 9  
8 5 8 . 0  8 8 9 . 7  
8 8 9 . 7  - R96.9  

8 9 6 . 9  

€ 1 4 - 0 1  C O f l P A C T  1 7  

T E M P E R A T U R E S  ( C )  
C O O L A N T  f l I h .  S L E E V E  M A X .  S L E E V E  M I N .  F U E L  

5 7 7 .  784  824 .  9 3 1 .  
5 5 9 .  7 4 8 .  7 8 7 .  906 .  
5 2 6  6 9 6  7 3 0 .  8 4 5 .  
5 6 5 .  7 6 2  8 1 5 .  964 .  
5 5 9 .  7 5 6 .  8 2 3 .  1004 .  
5 8 2  7 9 8 .  8 7 7 .  1073 .  
5 6 1 .  7 5 9 .  8 3 5 .  1034 .  
5 7 3 .  7 8 0  8 6 7 .  1081 .  
5 6 2 .  757. .  8 3 6 .  1045 .  
5 4 6 .  7 4 2  8 3 3 .  1077 .  
5 5 5 .  7 6 0  8 5 8 .  1116 .  
5 2 6  7 1 1 .  7 9 1 .  1 0 5 4 .  
528 7 1 0 .  7 9 9 .  1064 .  
5 2 9 .  7 1 0 .  7 8 9 .  1033 .  
5 0 9  6 6 6 .  7 3 5 .  9 6 9 .  
4 7 5 .  6 1 4 .  6 6 6 .  8 6 5 .  
4 9 1 .  6 3 5  705 .  9 4 5 .  

4 4 7 .  5 5 9 .  6 1 0 .  8 0 9 .  
4 4 7 .  5 5 9 .  6 1 0 .  8 1 0 .  

4 6 1 .  5 8 3 .  640. 856. 

M A X .  FUEL 
1 0 1 0 .  

9 8 1 .  
9 1 0 .  

1041. 
1 0 8 3 .  
1 1 5 7 .  
1 1 1 2 .  
1 1 6 4 .  
1 1 1 7 .  
1 1 5 6 .  
1 1 9 6 .  
1 1 2 7 .  
1 1 3 6 .  
1 0 9 6 .  
1024.  

9 0 7  
9 9 9 ,  
900 
8 4 8 .  
848. 

TIME A V E R A G E D  5 4 6 .  7 3 4 .  BO7 101 3. 1086  
R F S  30. 5 0 .  5 5 .  6 9 .  7 6  

T I R E  I N T E R V  AL 
-0 - 2 7 . 0  

2 7 . 0  - 6 2 . 7  
6 2 . 7  6 8 . 6  
6 8 . b  - 2 0 2 . 1  

2 0 2 . 1  - 2 5 2 . 4  
2 5 2 . 4  - 2 9 8 . 0  
2 9 8 . 0  - 343.0 
343.0 3 8 5 . U  
385 .4  - 4 9 9 . 6  
4 9 9 . 6  - 5 6 4 . 1  
5 6 4 . 1  - 6 1 0 . 2  
6 1 0 . 2  ,- 7 0 1 . 2  
7 0 1 . 2  - 748.0 
748.0 - 7 8 8 . 0  
788.0 - 8 1 8 . 0  
8 1 8 . 0  - 8 3 5 . 0  
835.0 - 8 5 8 . 0  
8 5 8 . 0  - 8 8 9 . 7  
8 8 9 . 7  - 8 9 6 . 9  

8 9 6 . 9  

C O O L  AN T 
5 9 2 .  
5 7 2 .  

, 5 3 7 .  
578. 
5 7 3 .  
5 9 7 .  
5 7 5 .  
5 8 7 .  
5 7 6 .  
5 5 9 .  
5 6 9 .  
5 3 9 .  
5 4 1 .  
5 4 2 .  
520. 
4 8 5 .  
5 0 1 .  
4 7 0 .  
4 5 5 .  
4 5 6 .  

E l Q - 0 1  C O f l P A C T  18  

T E M P E R A T U R E S  ( c )  
MIL. S L E E V E  M A X .  S L E E V E  M I N .  FUEL M A X .  F U E L  

7 9 2  831  9 3 5 .  1 0 1 2 .  
7 5 5 .  7 9 3 .  9 0 8 .  9 8 1 .  
7 0 2 .  7 3 5 0  846. 9 1 0 .  
7 6 9  820.  964 .  1039.  
7 6 5 .  830. 1005 .  1 0 8 3 .  
8 0 7  8 8 4 .  1074 .  1 1 5 7 .  
7 6 8  84 1.  1034. 1 1 1 0 .  
7 9 0  8 7 3 .  1081 .  1 1 6 2 .  
7 6 7  8 4 2 .  1045 .  1 1 1 5 .  
7 5 3  . 8 4 2 .  1081 .  1 1 5 9 .  
7 7 2  eee.  1120 .  1 2 0 1 .  
7 2 1  8 0 6 .  1058.  1 1 3 0 .  
7 2 0  8 0 7 .  1067 .  1 1 3 9 .  
7 2 1  7 9 8 .  1037 .  1 0 9 9 ,  
6 7 9  7 9 7 .  9 7 9 .  1035.  
6 2 6  6 7 8 .  8 7 5 .  9 1 7 .  
6 4 6  716.  954 .  1 0 0 9 .  
5 9 3 .  650. 864. 9 0 8  
5 6 8  6 1 8 .  8 1 6 .  8 5 5 .  
5 6 8  6 1 9 .  817 .  8 5 6 .  

T I M E  A V E R A G E D  5 5 9 .  744. 8 1 4 .  1016. 1 0 8 7 .  
R f l S  3 1 .  s o .  5 4 .  68. 7 4 .  

F A S T  F L U E N C E  
l 1 0 * * 2 5  N/M++2) 

.oo 
0 9  

.21 

.23 
e 6 6  
. 8 3  
. 9 9  

1 . 1 5  
1 . 2 9  
1.6a 
1 - 9 0  
2 . 0 6  
2 . 3 3  
2 . 4 7  
2 . 5 9  
2 . 6 8  
2 . 7 3  
2 . 7 9  
2 . 8 7  
2 . 8 9  

F A S T  F L U E N C E  
t 10**25 N / M * * 2 )  

.oo 
- 0 9  
.20  
022 
e 6 5  
. 8 1  
0 9 7  

1 . 1 2  
1 . 2 6  
1 . 6 4  
1 . 8 6  
2 . 0 2  
2 . 2 9  
2-43 
2 . 5 5  
2 . 6 4  
2 . 6 9  
2 . 7 5  
2.83 
2 . 8 5  



€14-01 COMPACT 19 

T I R E  INTERVAL 
e 0  - 27.0 

27.0 .. 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 
252.4 - 298.0 
298.0 - 343.0 
343.0 - .385.4 
385.4 - 499.6 
499.6 - 564.1 
564.1 - 610.2 
610.2 - 701.2 
701.2 - 748.0 
748.0 - 7 8 8 . 0  
788.0 - 818.0 
818.0 - 835.0 
835.0 - 9 5 8 . 0  
858 .0  - 889.7 
889.7 - 896.9 

896.9 

T I R E  AVERAGED 
R M S  

T I M E  INTERVAL 
e 0  - 27.0 

27.0 - 62.7 
62.7 - 68.6 
68.6 - 202.1 

202.1 - 252.4 
252.4 - 298.0 
298.0 - 3 4 3 . 0  
343.0 - 385.4 
385.4 - 499.6 
499.6 564.1 
56U.l - 610.2 
610.2 - 701.2 
701.2 748.0 
1 4 8 . 0  - 788.0 
788.0 - 818.0 
818.0 - 835.0 
8 3 5 . 0  - 8 5 8 . 0  
8 5 8 . 0  - 889.7 
889.7 896.9 

896.9 

T I M E  AVERAGED 
RHS 

TEMPERATURES ( C )  
COOLANT n x h .  SLEEVE R A X .  S L E E V E  RIN. FUEL 
606. 801. 839. 941. 
585. 763. 8 0 0 .  911. 
549. 709. 741. 849. 
591. 777. 826. 966. 
586. 772 834. 1003. 
611. 815. 888.  1071. 
588. 775. 8 4 5 .  1030. 
601. 797. 876. 1076. 
589. 774. 846. 1041. 
573. 763 851. 10830 
583. 783. 8 1 1 .  1122. 
551. 731 814. 1058. 
553. 730 815. 1068. 
555. 731 806 1038. 
532. 692 760. 989. 
496. 637 689. 884. 
511. 658 728. 962. 
4790 603 660. 871. 
464. 577. 627. 8 2 3 .  
464 .  577. 628. 824. 

572. 753. 821. 1017- 
32. 49. 52 660 

COOLANT 
620. 
597. 
560. 
604. 
598. 
625. 
601. 
614. 
602. 
5860 
597. 
564 
566. 
567. 
5 4 3 .  
506. 
522. 
408. 
472. 
472 .  

E1P-01 COWACT 20 

TEMPERATURES ( C )  
MIL. S L E E V E  M A X .  SLEEVE R I N .  FUEL 

807 844. 943. 
768 804.  912. 
714 745. 848. 
783. 829. 963. 
778. 836. 998. 
822. 890. 1066. 
781 847, 1024. 
803 870. 1069. 
780. 828. 1034. 
774. 859. 1083. 
793. 885. 1122. 
741 822. 1058. 
740 823. 1067. 
741 815 .  1039. 
704 772. 995. 
648 700. 890. 
669. 738. 968. 
612. 669. 875. 
585. 635, 827. 
5 8 6 .  636. 8 2 8 .  

M A X .  FUEL 
1015. 
983. 
910. 
1039. 
1078. 
1151. 
1104. 
1155. 
1109 
1160. 
1202. 
1130. 
1A38. 
1100. 
1045. 
927. 
1018. 
916. 
862 
(163. 

1087 e 

72. 

RAX. FUEL 
1014. 
980. 
908 
1034 s 
1071 
1143. 
1095 
l A 4 5 0  
1100. 
1159 
1201. 
1129 
1137. 
1100. 
1052. 
933. 

1024 
Y20.  
067. 
867. 

5 8 4  . 761 e 027. 1015. 1083 .  
33. 47. 5 0 .  64. 70. 

FAST FLUENCE 
t 10+*25 N / M * * 2 )  

.oo 

. 08  

.20  
021 
-63 
.79 
.94 

1.09 
1.22 
1.60 
1.81 
1.97 
2.23 
2.37 
2.49 
2.58 
2.63 
2.70 
2.78 
2.80 

FAST FLUENCE 
( lO**ZS N / R * * 2 1  

.DO 

.08 
a19 
.21 
e61 
76 
-91 

1.05 
1.18 
1.54 
1.76 
1.91 
2.17 
2.31 
2.43 
2.52 
2.57 
2.63 
2.72 
2.74 
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T I M E  INTERVAL 
-0 - 2 7 . 0  

2 7 . 0  - 6 2 . 7  
6 2 . 7  - 6 8 . 6  
6 8 . 6  - 2 0 2 . 1  

202.1 - 2 5 2 . 4  
2 5 2 . 4  - 2 9 8 . 0  
298.0 - 3 4 3 . 0  
343.0 - 385.4 
385.4 - 4 9 9 . 6  
4 9 9 . 6  - 5 6 4 . 1  
5 6 4 . 1  - 6 1 0 . 2  
6 1 0 . 2  - 7 0 1 . 2  
7 0 1 . 2  - 7 4 8 . 0  
7 4 8 . 0  - 7 8 8 . 0  
7 8 8 . 0  - 818. .0  
8 1 8 . 0  - 8 3 5 . C  

8 5 8 . 0  - 8 8 9 . 7  
8 8 9 . 7  - 8 9 6 . 9  

8 9 6 . 9  

835.0 - 8 5 8 . 0  

T I M E  AVERAGED 
R MS 

T IME INTERVAL 
e 0  - 2 7 . 0  

2 7 . 0  - 6 2 . 7  
6 2 . 7  - 6 8 . 6  
6 8 . 6  - 2 0 2 . 1  

2 0 2 . 1  - 2 5 2 . 4  
2 5 2 . 4  - 2 9 6 . 0  
2 9 8 . 0  - 3 4 3 . 0  
343.0 - 385.Y 
385.4 - 4 9 9 . 6  
4 9 9 . 6  - 5 6 4 . 1  

6 1 0 . 2  - 7 0 1 . 2  
7 0 1 . 2  - 7 4 8 . 5  
7 4 8 . 0  - 7 8 8 . 0  
1 8 8 . 0  - 8 1 8 . 0  
8 1 8 . 0  - 8 3 5 . 0  
8 3 5 . 0  - 8 5 0 . 0  
858.F - 8 8 9 . 7  
8 8 9 . 7  - 8 9 6 . 9  

8 9 6 . 9  

5 6 4 . 1  - 6 1 0 . 2  

COOLANT 
6 7 8  
6 4 9 .  
6 0 6  
6 5 8 .  
6 5 2 .  
6 8 5 .  
6 5 5 .  
6 7 1 .  
6 5 7 .  
6 4 5 .  
6 5 9 .  
6 2 0 .  
6 2 1 .  
6 2 5 .  
6 0 0 .  
5 5 8 .  
5 7 3 .  
5 3 1 .  
5 1 2 .  
5 1 2 .  

6 3 9 .  
3 5 .  

COOLANT 
6 8 7 .  
6 5 7 .  
6 1 4 .  
6 6 7 .  
6 6 1 -  
6 9 5 .  
6 6 4  
680 .  
6 6 6 .  
6 5 5 .  
6 6 9 .  
6 2 9  
6 3 0 .  
6 3 4 .  
6 1 0 .  
568.  
5 8 2 .  
5 3 9 .  
5 1 9 .  
5 1 9 .  

6 9 9 .  
35.  

TEMPERATURES ( C )  
Mxn. S L E E V E  M A X .  S L E E V E  

8 1 6 .  8 4 4 .  
7 7 s .  8 0 2 .  
7 2 0  7 4 2  
7 9 0 .  822  
7 8 8 .  8 2 7 .  
8 3 3 .  8 7 9 .  
7 9 1  8 3 5 .  
8 1 3 .  8 6 3 .  
7 9 1  837.  
7 9 7 .  861 e 

8 1 8 .  8 8 7 .  
7 6 3 .  8 2 5 .  
7 6 2  8 2 6  
7 6 5 .  8 2 2 .  
7 4 8  8 0 9 .  
6 8 9  7 3 5 .  
7 0 9  7 7 0 .  
6 4 7  6 9 6 .  
6 1 7 .  6 6 1 .  
6 1 7 .  662  

P I N .  FUEL 
9 1 9 .  
8 8 2 .  
8 1 8 .  
9 1  9. 
9 4  3.  

1 0 0 4 .  
9 6 0 .  
9 9 8 .  
9 6 6 .  

1 0 2 5 .  
1 0 6 1 -  

9 9 6 .  
1 0 0 1 .  

9 8 1 .  
9 8 2 .  
8 8 0 .  
9 4 8 .  
8 5 5 .  
807.  
808. 

7 7 8 .  8 2 7 .  9 6 3 .  
4 0 .  4 1 .  5 1 .  

€14-01  COMPACT 26 

TEHPERATURES t C )  
M I h .  SLEEVE MAX. SLEEVE HXM- FUEL 

8 1 4 .  840. 9 1 0 .  
7 7 3 .  797 .  8 7 2 .  
7 1 8 .  7 3 9 .  8 0 9 .  
7 8 8  8 1 7 .  9 0 5 .  
IUS. 820. 9 2 5 .  
8 3 1  8 7 2 .  9 8 5 .  
7 8 9 .  8 2 7 .  9 4 1 .  
8 1 1 .  8 5 5 .  , 977 .  
7 8 8 .  8 2 9 .  9 4 5 .  
7 9 7 .  8 5 5 .  1 0 0 6 .  
8 1 8  . 8 e 2 .  1 0 4 0 .  
7 6 4  820-  9 7 6 .  
7 6 2  8 2 1 .  9 8 1 .  
7 6 6  8 1 9 .  96 3 .  
7 5 2  8 1 0 .  9 6 9 .  
6 9 3 .  7 3 7 .  8 7 0 .  
7 1 2 .  7 7 1 0  9 3 9 .  
6 5 0 .  6 9 7 .  8 4  2. 
6 2 0 .  6 6 2 -  7 9 5 .  
6 2 0 .  6 6 2 .  7 9 6 .  

1 7 1 .  8 2 2 -  9 9 6 -  
3 9 .  3 9 .  4 8 .  

M A X .  FUEL 
9 7 3 .  
9 3 3 .  
863 .  
9 7 1 .  
9 9 8 .  

1 0 6 3 .  
1 0 1 4 .  
1 0 5 5 .  
101 6 
1 0 8 7 .  
1 1 2 5  
1 0 5 3 .  
11159. 
1 0 3 1 .  
1 0 3 5 .  

9 2 0 .  
1 G O G .  

8 9 7  . 
8 4 4  
8 4 4 .  

1 0 1 7 .  
56 .  

M A X .  FUEL 
9 5 9 .  
9 1 9 .  
8 4 9 .  
9 5 3 .  
9 7 6  

1 0 3 9 .  
9 9 0 .  

1 0 2 9 .  
9 9 1 .  

1 0 6 4 .  
1 1 0 1 .  
1 0 3 0 .  
1U34. 
1009.'  
1 0 2 0 .  

984  . 
8 8 2 .  
8 3 0 .  
8 3 1 .  

9 o e .  

Y9b 0 

5 3 .  

FAST F L U t N C f  
f 10**2S  N / M * + 2  1 

.oo 
0 6  

. 1 Y  
. 1 5  
.us 

6 8  
. 7 8  
e88  

1 . 1 7  
1 . 3 4  
1 . 4 6  
1 . 6 8  
1 . 7 9  
1 . 9 1  
1 . 9 9  
2 . 0 4  
2 . 1 0  
2 . 1 9  
2 -20  

. 5 7  

FAST FLUENCf  
t 10**25 N/H**2)  

.oo 
e 0 6  
e 1 3  
. 1 4  

4 2  
e 5 2  
0 6 3  . 7 2  
b81 

1 . 0 8  
1 . 2 u  
1 - 3 5  
1 . 5 5  
1 . 6 6  
1 . 7 7  
1 - 8 5  
1 . 9 0  
1 . 9 6  
2.  04  
2 . 0 5  



99'1 
S9'1 
8S'l 

6h.l 
2h.I 
fE.1 
sz-1 
60'1 
66. 
98' 
S9' 
85 
os 
Zh' 
Ef. 
11' 
01' 
hoe 
00 

tZ*+W/N SZ*+Ol) 
33N3nlj 1SVj 

SS'I 

88'1 
98'1 
6L.I 
hL'1 
69'1 
19'1 
IS'1 
Zh.1 
s2.t 
SI-t 
86' 
hL' 
99' 
LS' 
8h' 
9s- 
Sl* 
21. 
SO' 
00' 

!Z*+W/N SZ+*OI) 
33~3nij isvj 

9h 
'Sh6 

'98L 
'98L 

'826 
h98 

'596 
'E56 
'ZL6 
'896 

9EOI 

'Oh6 
0 916 
'lC6 

986 
'OS6 
*9[6 
'028 
'L88 
'826 

*cce 

*ronr 

73nJ 'XVW 

'OS 
'ZL6 

'608 
608 
658 
LS6 
LE8 

Oh66 
h86 

-9001 
' zoo I 
'ILOI 
'9SOI 
'996 
'SO01 
'896 
'9101 
'956 
'E16 
'hf8 
'206 
*2h6 

13173 'xvw 

'Z h -9s LE '9f 
'h06 '9U8 'TLL '599 

'QSL -E s9 '819 
'SSL 'ZS9 '819 
'66L -9n9 8h9 
'900 LSL -01 L 
'1 E8 'LZL '269 
'226 '96L 6hL 
'+I 16 '208 '19L 
'LZ6 *f 08 '9SL 
'f 26 '208 '8SL 
'986 '098 -118 
'hS6 'Sf8 '16L 
'E06 '218 'Z8L 
'ZE6 '9E8 'EO8 
'006 *llB T8L 
'hh6 'hS8 E28 
'688 'Sa8 '8LL 
'9 L8 'SO8 ZBL 
'LBL '62L *ElL 
'6 h8 'L8L L9L 
'888 '628 808 

13nj 'NIU 3A3315 'XVU 3A3315 'UIU 
(3) 53UllV83dW31 

92 13VdY03 lO-bl3 

'ZSS 
*ZES 
'SSS 
'665 
'SBS 
'629 
*I s9 
'1 h9 
'9h9 
'889 
'219 
'189 
'969 
'6L9 
'ZJL 
'9L9 
'Z89 
'129 
OIL9 
'f0L 

lNVl003 

'9 h '8s ' 8E '91 
-926 'SI8 'SLL 'LS9 

'LLL '859 '029 92s 
'9LL '859 '619 '92s 
'I28 '269 6h9 *9 hS 
'I 16 'S9L 'ZIL '165 

'L h6 Oh08 '1SL '029 
'I h6 '218 'S9L 'f h9 
'956 Oh18 'IYL '6C9 
'ZS6 Of18 *Z9L '8f9 
'9101 'EL8 '918 '6 L9 
'2 86 'Lh8 '561 Oh99 
-926 '228 981 Ob19 
'LS6 -1 h8 '8GB '689 
'226 '028 98L '2L9 
'196 Oh98 '828 'h01 
'606 Oh18 't8L '699 
'0 68 'CI8 *h8L 'E19 
'L6L 'TEL 'SIL *O29 
'6S8 *I6L .OlL 'E99 
'868 "is8 '018 *969 

'IS8 'fEL 'E69 '1 LS 

1311j 'NIW 3A337S 'XVY 3A3315 *YIU lNVl003 
(3) 53MllVki3dU31 

6'966 
6.968 - ~-689 
L'688 - 0'8S8 
0'858 - O'SS8 
O'SEr) - 0'818 
0'818 - 0'88L 
0'88L - 0'8hl 
U'8hL - 2'101 
Z'l3L - 2'019 
2'019 - I'h9S 
I'h9S - 9'66h 
9'66h - h'S8E 
h'S8f - O'fhf 
0'fhf - 0'862 
0'862 - h'ZSZ 
h'ZSZ - I'ZOZ 
1'202 - 9'99 
9'99 - 1'29 
L'29 - O'LZ 
O'LZ - 0' lVAki31NI 3WIl 

6'968 
6'968 - LO688 
L'68U - 0'8S8 
0'9S8 - O'SE8 
O'SEB - 0'818 
0'818 - 0'88L 
0'98L - 0'8hL 
0'8hL - Z'lOL 
Z'lOL - 2'019 
2'0'19 - I*h9S 
l'h9S - 9'66h 
9'66h - h'5BE 
h'S8f - O'Sbf 
0'1hS - 0'862 0'862 - C'ZSZ 
h'ZSZ - 1'202 
1'202 - 9.89 
9'99 - L'Z9 
L'Z9 - O'LZ 
O'LZ - 0. 

, lVAki31NI 3WIl 

LZ 131dW03 10-hT3 



T I M E  INTERVAL 
e 0  - 2 7 . 0  

27 .0  - 6 2 . 7  
6 2 . 7  - 6 8 . 6  
6 8 . 6  2 0 2 . 1  

2 0 2 . 1  - 252 .4  
252.U - 2 9 8 . 0  
2 9 8 . 0  - 343.0 
343.0 - 385 .9  
385.4 - 4 9 9 . 6  
4 9 9 . 6  - 5 6 4 . 1  
5 6 4 . 1  - 6 1 0 . 2  
6 1 0 . 2  - 7 0 1 . 2  
7 0 1 . 2  - 748.0 
748.0 7 8 8 . 0  
7 8 8 . 0  - R18.O 
8 1 8 . 0  - 8 3 5 . 0  
8 3 5 . 0  - 8 5 8 . 0  
858.0 * 8 8 9 . 7  
8 8 9 . 7  - 8 9 6 . 9  

8 9 6 . 9  

T I ME AVERAGE 0 
R U S  

T I M E  IN'IERVAL 
-0 2 7 . 0  

27 .0  - 62.7 
6 2 . 7  - 6 8 . 6  
6 8 . 6  - 2 0 2 . 1  

2 0 2 . 1  - 252.4 
2 5 2 . 4  - 2 9 8 . 0  
2 9 8 . 0  - 343.0 
343.0 - 385.4 
385.4 - 4 9 9 . 6  
'499.6  - 5 6 4 . 1  
5 6 4 . 1  - ( 1 1 0 e t  
6 1 0 . 7  - 7 0 1 . 7  
101.2 - 7 4 8 . 0  
748.0 - 7 8 8 . 0  
788.0 - 8 1 8 . 0  
816.0 - 835.0  
835.0 - 8 5 8 . 0  
8 5 8 . 0  - 8 8 9 . 7  
8 8 9 . 7  - 0 9 6 . 9  

8 9 6 . 9  

COOLANT 
7 1 0 .  
6 7 8 .  
6 3 2 .  
6 8 8 .  
6 8 3 .  
7 1 9 .  
6 8 6 .  
703. 
6 8 8 .  
6 8 0 .  
6 9 5  
6 5 3 .  
6 5 4 .  
6 5 8 .  
6 3 7 .  
5 9 2 .  
6 0 6 .  
5 6 0 .  
538.  
5 3 8 .  

E14-01 COMPACT 2 9  

TEMPERATURES f C 1 
M i n .  S L E E V E  M A X .  S L E E V E  MIN. FUEL M A X .  FUEL 

804. 8 2 2 .  8 7 6 .  9 1 2 .  
7 6 3  7 8 1 .  836. 870 
7 c 9 .  7 2 4 .  775.  8 0 5 .  
7 7 8  7 9 8 .  8 6 0 .  8 9 6 .  
7 7 4 .  7 9 1 .  8 7 0 .  9 0 8  
8 1 9 .  8 4 5 .  9 2 3 .  , 9 6 3 .  
7 7 7 .  8 0 2 .  8 7 9 .  9 1 6 .  
7 9 9 .  8 2 7 .  9 1 0 .  Y 4 & .  
7 7 8 .  8 0 3 .  8 8 1 .  9 3 5 .  
7 8 5  8 2 2 .  9 2 4 .  9 6 7 .  
8 0 6  8 q 6 .  9 5 4 .  9 9 9 .  
7 5 3 .  7 8 9 .  8 9  3.  9 3 3 .  
7 5 2  7 9 0 .  8 9 6 .  9 3 6  
7 5 6  7 9 1 .  8 8 5 .  9 2 0 .  
7 4 8 .  7 8 8 .  8 9 8 .  9 3 8 .  
6 9 1  7 2 1 .  8 1 1 .  8 4 2 .  
7 0 8 .  7 4 9 .  8 6 1 .  9 0 1  
6 4 6  6 8 0 .  7 7 8 .  8 1 0 .  
617.  6 4 7 .  7 3 6 .  7 6 4  
6 1 7 .  6 4 7 .  7 3 7 .  7 6 5 .  

6 7 2 .  1 6 7 .  7 9 6 .  8 8 1 .  9 1 6 .  
3 6 .  3 7 .  3 5 .  3 8 .  4 1 .  

€14-01 COMPACT 30 

TEMPERATURES ( C )  
COOLANT MIh.  SLEEVE M A X .  SLEEVE "IN. FUEL 

68'4 7 7 7 .  7 9 6 .  8 5 4 .  
7 1 8 .  8 1 8 .  8 3 9 .  8 9 6 .  

6 3 8 .  7 2 1  e 7 3 7 .  1 9 0 .  
6 9 5 .  7 9 2  8 1 3 .  8 1 6 .  
6 9 0 .  7 8 7 .  8 1.0 8 8 2 .  
727.  8 3 3 .  8 5 9 .  9 3 6 .  
6 9 3 .  7 9 1  8 1 4 .  8 8 9 .  
7 1 0 .  8 1 3 .  8 3 9 .  , 9 1 9 .  
6 9 5  7 9 1  8 1 5 .  8 8 9 .  
6 8 7 .  7 9 5 .  8 2 6 .  9 2 1 .  
705.  8 1 6 0  A 5 O .  P I Y e  
6 6 0 .  7 6 2  1 9 2 .  8 8 8 .  
6 6 1 .  7 6 1  7 9 2 .  8 9 0 .  
6 6 6 .  7 6 6  7 9 4 .  8 8  1 .  
6 4 4 .  7 5 0  7 8 1 .  877 .  
5 9 9 .  6 9 5  e 7 1  1. 7 V b .  
6 1 3 .  7 1 0 .  742. a v o .  

543. 6 1 8 .  6 4 1 .  720.  
544. 6 1 9 .  6 4 2 .  7 2 0 .  

5 6 6 .  6 4 8  6 7 4 .  7 6 0 .  

M A X .  FUEL 
9 3 5 .  
8 9 1 .  
8 2 3  
9 1 5 .  
9 2 2  
9 7 6 .  
9 2 8  
9 6 1 .  
9 2 5 .  
9 6 5  
996  
9 2 9  
9 3 1 .  
9 1  7 
915 .  
0 2 4  e 

8 7 8 .  
7 9 0 .  
146. 
7 4 7 .  

6 7 9 .  1 7 8 .  804 8 8 9 .  9 2 3 .  
3 6 .  40. 3 9 .  40. 43. 

FAST FLUENCE 
t 1 0 * * 2 5  N / U + + 2 )  

. 0 0  

.04 

.08 
0 9  

e 2 7  
.34 
.41 
.47 
0 5 3  
571 
e 8 1  
0 8 9  

1 .02  
1 . 0 9  
1 .17  
1 . 2 2  
1 . 2 6  
1.30 
1 . 3 6  
1.37 

F A S T  FLUENCE 
t 1 0 - 2 5  N / M + * Z )  

.oo 

. 0 2  
- 0 6  
e 0 6  
.18 
. 2 2  
- 2 7  
. 3 1  
. 3 5  
e 4 6  
e 5 3  
. 5 8  
e 6 1  

, 0 7 1  . 7 1  
. 8 2  
. 8 5  
. 0 9  

9 2  
. 9 3  



8Z' 00' 
I h* 00 
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29' 00' 
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0 1' GO' 
hi. 00' 
LL' 00' 
08' 00' 
28' 00' 
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18' 00' 
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h9' 
h9' 
59' 
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59. 
h 9' 
s 9. 
29' 
19' 
6 5' 
QS' 
SS' 
6 h' 
S bo 
9s. 
82' 
L I' 

3an~1vj 73n4 
73N13M 73SS3A 31ASS3dd 

LO' 
11. 
Sl- 
Sl* 
91. 
81' 
61' 
02' 
12' 
12' 
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