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Foreword

This Startup Report for Arkansas Nuclear One Unit 2 covers the period
from the issuance of an operating license by the Nuclear Regulatory
Commission, July 18, 1978, until completion of 20% power testing.

It is being submitted in accordance with Unit 2 Technical Specifi-
cation 6.9.1.1 and Regulatory Guide 1.16, "Reporting of Operating
Information - Appendix "A" Technical Specifications." The latter
requires a startup report to be submitted within 90 days following
completion of the startup test program or within 9 months following
initial criticality, whichever is earliest.



PREFACE

Arkansas Nucle«r One (ANO) - Unit 2 is located adjacent to Arkansas
Nuclear 1 on a oen‘ncula in *he Dardanelle Reservoir on the Arkan-
sas River in Pope “ouaty, Arkansas. The plant is about six miles
West-Northwest of Russcllville, Arkansas, and about two miles South-
east of the village of L.ndon, Arkansas. The Nuclear Steam Supply
System for both units is of the pressurized water reactor desisn.
Unit 1 1s rated at 2568 Mwt and was supplied by Babcock and Wi'!cox.
Unit 2 is rated at 2815 Mwt and was supplied by Combustion Ei. -
neering, Inc. Bechtel Corporation was the Engineer Constructo.

for both units. Major design parametors are listed below:

“esign Thermal Power 2815 Mwt
Design Electrical Power 912 Mwe

Average Temperature Operating (100% Power)  583°F

Normal Operating Pressure (Prima.y) 2250 psia

Reactor Coolant Flow Rate 120.4 x 106 1b/hr
Normal Operating Pressure (Secondary)(100%) 900 psia

Steam Flow (Total Both Steam Gemerators 6

at 100%) 12.64 x 10" 1b/hr
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1.

INTRODUCTION AND SUMMARY

1.1

1.2

INTRODUCTION

The Startup Test Program was organized by Arkansas Power
and Light (AP&L) persornel and administered by Combustion
Engineering (CE) consulting Startup Engineers assisted by
CE site Startup Engineers and home office personnel in
Windsor, Connecticut. The Startup Test Program consisted
of several phases. The test results from each phase were
reviewed by the Test Working Group consisting of an AP&L
Startup Supervisor, CE Lead Startup Engineer, CE Site
Manager, Bechtel Project Startup Engineer, CE Chief Test
Engineer, AP&L Nuclear Engineer, and others as required.
Test results falling outside of acceptance criteria re-
ceived an additional review by the Plant Safety Committee
and were resolved prior to beginning the next test phase.
The test phases are as follows:

Initial Fuel Load

Post Core Hot Functicnal
Initial Approach to Criticality
Low Power Physics Tests

0% thru 20% Power Plateaus

20% thru 50% Power Plateau

50% thru 80% Power Plateau

80% thru 100% Power Plateau

= o0 Mmoo o w

The maximum licensed reactor core power level (10( ) is
2815 MWth. The Startup Program began at 0102 7/7°3/78
with the loading of the first fuel assembly into the
reactor vessel and was completed (Later).

SUMMARY

1.2.1 Initial Fuel Load

Fuel loading was preceded by a response checkout
of all neutron detectors that were utilized dur-
ing the core loading. Two temporary incore de-
tectors were used as well as the two permanently
installc4 start-up range channels. Operability
of the detectors was verified by positioning a
neutron source near the detectors. Background
count rate was also determined at this time.
Fuel loading commenced on 7/2'1/78 and the final
fuel assembly was installed o: 7/28/78. During
the evolution, minor delays were experienced due
to equipment malfunctions and in one instance a
fus1 assembly was lowered on a previously

loaded fuel assembly. A visuval inspection of
the involved assemblies revealed no uamage.



1.2.2

1.2.3

1.2.4

1.2.3

Post Core Hot Functional Tests

Post Core Hot Functional testing commenced on
9/5/78 and was completed on 12/3/78. The pri-
mary purpose of this testing was to verify that
all required plant systems were operable prior
to initial criticality. The Post Core Hot
Functional Tests were conducted prior to bring-
ing the reactor critical at selected pressurcs
and temperatures ranging from ambient to zero-
power, no-load conditions (545°F, 2250 psia).

A number of significant problems occurrea during
Post Core Hot Functionals that considerably
lengthened the testing. These major problems
included Control Element Assembly Control Sys-
tem failures, Coil Stack replacement for CEDM
#39, failure of #2 Diesel Generator, failure

of a Reactor Coolant pumo flow DP sensing line
root valve, and unit inverter problems. Each
instance required a plznt cooldown before re-
pairs could be effected.

Initial Criticality

The approach to imitial criticality was ini-
tiated on 12/4/78 at 1650 with the commence-
ment of CEA withdrawal. Minor problems were
encountered with the control element drive
system that required adjustment of operating
voltages and component replacement. A slow
dilution of the Reactor Coolant System at ap-
proximately one ppm/minute was established on
12/5/78 at 0900. The reactor was declared
critical at 1455 cn 12/5/78. The measured
boron concentration for criticality was in
excellent agreement with the predicted value.

Low Power Physics Testing

Low Power Physics testing commenced on 12/5/78
at 2330 and was completed on 12/16/78 at 1050.
All test results agreed favorably with predic~-
tions and were within acceptance criteria.
Numerous minor delays were caused by problems
with the Process Computer System and the Con-
trol Element Assembly Position System requiring
additional grooming of the systems.

POWER ASCENSION TESTING

The power ascension phase of testing commenced

on 12/1G/78 at 0800 and the 20% power test

plateau was completed allowing escalation to

50% power on June 24, 1979. Testing is to be
co.ducted at 3 additional major plateaus (50,

80 and 100%). The purpose of this test pro-

gram is to verify as-built plant characteris-

tics are acceptable and to verify the assunp- o1 b
tions used in the FSAR. , LI



2.0 INITIAL FUEL LCAD

Initial fuel loading of Arkansas Nuclear One - Unit II com=-
menced at 0102 aours on July 23, 1978, and was completed at
0620 hours on July 28, 1978. The fuel loading sequence is
shown in Table 2.0.1 and Figure 2.0.1. Figure 2.0.2 shows
fuel assembly location and CEA location by their respective
serial numbers. As indicated by Figure 2.0.1, the core was
loaded in a seven assembly wide slab from the west face to
the east face. Once the slab was completed the south side
of the core was loaded after which the north side was loaded.

Neutron multiplication during the fuel loading was monitored
using four detector channels, the two permanently installed
startup channels and two temporary channels. Inverse multi-
plication plots were maintained for each detector channel
throughout the loading to provide assurance that the reactor
remained subcritical at all times.

Following completion of the fuel loading, a loading verification
and alignment check was performed to provide the final position,
identifi .ition, and orientation check of fuel assemblies, CEA's

and sources. No major problems were encountered during the

fuel loading.
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TABLE 2.0.1

FUEL ASSEMBLY LOADING SEQUENCE

STEP NO. FUEL ASSEMBLY NO. CEA NO. CORE LOCATION
1 AKC303 Neutron Source 1 A-8 ‘
2 AKC306 65 A-7
3 AKBD42 - B-7
- AKAO14 51 B-8
5 AKC312 64 A-9
6 AKBTO4 - B-9
7 AKC414 - A-10
8 AKC407 - A-6
9 AKB0O7 - c-8
10 AKA007 32 c-7
11 AKBO043 - Cc-6
12 AKC216 - B-5
13 ACA021 44 C-5
14 AKA040 31 c-9
15 AKBO039 - c-10
16 AKC205 - B-11
17 AKA026 43 c-11
18 AKBO54 - D-11
19 AKA022 23 D-10
20 AKBO34 - D-9
21 AKA001 13 D-8
22 AKB033 - D-7
23 AKA104 24 D-6

24 AKBO41 . D-5
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STEP NO.

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

48

FUEL

Table 2.0.1 (CONT'D)

ASSEMBLY NO.

AKA047
AKBO11
AKA010
AKB020
AKA028
AKBOS51
AKA018
AKBO052
AKA108
AKBO038
AKA009
AKBTO1
AKAO024
AKBO09
AKAO15
AKB023
AKAO019
AKB026
AKAO039
AKB028
AKAO12
AKB022
AKA033

AKB008

CEA NO.

F

16

15

11

17

CORE LOCATION

E-5
E-6
E-7
E-8
E-9
E-10
E-11
F-11
F-10

F-9

F=3
G-5
G-6
G-7
G-8
G-9
G-10
G-11
H-11

H-10



STEP NO.

49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

7

72

FUEL

Table 2.0.1 (CONT'D)

ASSEMBLY NO.

AKA005

AKBOS50

AKA107

AKBTO03

AKA109

AKBO49

AKAO042

AKBO27

AKA034

AKBO24

AKAO36

AKBO19

AKAO16

AKB025

AKA037

AKBO10

AKA003

AKBO21

AKAO004

AKBO35

AKA046

AKBO048

AKA008

AKBO036

CEA NO.

1

21

13

19

20

CORE_LOCATION

H-8
H=7
H-6
H-5
J=5
J-6
J=7
J-8
J-9
J=10
J-11
K-11
K-10
K-9
K-8
K-7
K-6
K-5

L-5



STEP NO.

73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94

95

96

FUEL

Table 2.0.1 (CONT'D)

ASSEMBLY NO.

AKAO17
AKBTO02
AKA020
AKBO15
AKAO38
AKBO37
AKA110
AKB029
AKAO043
AKB002
+-"A023
AKBO45
AKAO031
AKBO12
AKAO51
AKC210
AKC105
AKBOOS
AKAO11
AKBO13
AKC203
AKC404
AKC310

AKC305

CEA NO.
H

28

27

47

35

36

48

60

58

70

Neutron Source 2

CORE LOCATION

L-11
M-11
M-10
M-9
M-8
M-7
M-6
M-5
N-5
N-6
N-7
N-8
N-9
N-10
N-11
P-11

P-10
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STEP NO.

97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118

119

120

Table 2.0.1 {CONT'D)

FUEL ASSEMBLY NO. CEA NO.
AKC104 56
ACK304 71
AKC401 -
ACK402 -
AKC201 .
AKA027 41
AKBO18 -
AKA106 29
AKBO14 -
AKA035 A
AKBTO05 o
AKAO013 22
AKBO16 -
AKA002 38
AKC206 -
AKC416 -
AKC502 63
AKC207 -
AKA029 42
AKBO46 -
AKA032 30
AKB040O -
AKBO44 -
AKAO045 -

CORE LOCATION

B-6

R-9

R-10
P-12
N-12
M-12
L-12
K-12
J-12
H-12
G-12
F-12
E-12
D-12
C-12
B-12
C-13
D-13
E-13
F-13
G-13
H-13
J-13

K-13



o

Table 2.0.1 (CONT'D)

TP _NO. FUEL ASSEMBLY NO. CEA NO. CORE LOCATION
121 AKA045 49 L-13
122 AKC208 - M-13
123 AKC504 72 N-13
124 AKC403 " M-14
125 AKC212 - L-14
126 AKC101 61 K-14
127 AKBO47 - J=14
128 AKA025 50 H-14
129 AKBOO4 - G-14
130 AKC102 54 F-14
131 AKC209 - E-14
132 AKC415 - D-14
133 AKC405 - r=15
134 AKC302 62 G-15
135 AKC309 - H-15
136 AKC301 73 J-15
137 AKC406 - K-15
138 AKC410 - P-4
139 AKC204 - N-4
140 AKA049 40 M-4
141 AKBT06 - L-4
142 AKA030 26 K-4
143 AKB032 - J-4
144 AKA103 C HO4

~y
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Table 2.0.1 (CONT'D)

STEP NO. FUEL ASSEMBLY NO. CEA NO. CORE LOCATION
145 AKB030 - G-4
146 AKA048 25 F-4
147 AKBO17 - E-4
148 AKA006 39 D-4
149 AKC215 - C-4
150 AKC408 - B-4
151 AKC503 66 c-3
152 AKC213 - D-3
153 AKA041 45 E-3
154 AKB031 - F-3
155 AKA050 33 G-3
156 AKB0O1 - H-3
157 AKA101 34 J-3
158 AKB053 - K-3
159 AKA102 46 L-3
160 AKC214 - M-3
161 AKC501 69 N-3
162 AKC412 - M-2
163 4KC211 B L-2
164 AKC103 58 K-2
165 AKB003 - J-2
166 AKAO44 52 H-2
167 AKBO006 - G-2

168 AKC106 57 F=2

..,
o
(-4



STEP NO.

169
170
171
172
173
174
175
176

177

Table 2.0.1 (CONT'D)

FUEL ASSEMBLY NO.

AKC202
AKC413
AKC409
AKC308
AKC311
AKC307
AKC411
AKC107

AKC108

CEA NO.

67

68

59

55

11

CORE LOCATION

E-2
D-2

F-1

B-10

e

~
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ARKANSAS POWER & LIGHT

FUEL ASSEMBLY INDEXING

CORE LOADING SEQUENCE
B C D £ F .G' H J K L M N P R-
= 1711172 | 173 | 174|175
170 | 169168 |167 | 166 | 165(164 [163 | 162
151 |152 | 153|154 |155 | 156 | 157|158 | 159 | 160|161
159|149 |148 | 147|146 [145 | 144 | 143|142 [ 141 | 140/ 139 | 138
12| 13 |24 |25 | 38 |39 52| S3| 66 ! 67| 80 |81 |93
97 | 11 |23 |26 | 37 (40 S1| 54| 65| 68| 79 |82 |176|94
3 110122 |27 | 36 |41 50| 55| 64| 69| 78 |83 | 92 |95
B 9121 |28 | 35 |42 49| 56| 63| 70| 77 |84 | 91 |96
6 | 14 |20 | 29 | 34 |43 48| 57| 62| 71| 76 | 85 | 90 |98
1771 15 |19 | 30 | 33 |44 47| 58] 61| 72| 75186 | 89 |99
16 | 17 |18 | 31 | 32 |45 46| 59| 60| 73| 74 | 87 | 88
112 1111 11104109 {108 | 107 | 106| 105/ 104 | 103|102 | 101 | 100
113 1114 ]115 ;116 {117] 118 IIJ 120 1 121122 | 123
1321131 | 130 |129] 128 127|126 | 125{124
133 | 134} 135] 136 137

FIGURE 2.0-1
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ARKANSAS NUCLEAR ONE
UNIT 2 CORE INVENTORY MAP

FIGURE 2.0-2 (Page 1 of 5)
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ARKANSAS NUCLEAR ONE

UNIT 2 CORE INVENTORY MAP

13-2

SECTION A
A B c D P F G H
Akc409 |akc308 | Akc311
67
Akca13 |Aakc202 | Akci06 |AkBoO6 | AKA044
57 2
AKC503 | AKC213 |Akco41 | AkB301 |AKkaoso | AkBooO1
66 45 33
AKC408 | AKC215 | AKA006 | AkB017 | AkAo4s |akBo3zo | Akal03
39 25 C
AKC216 | AkA021 | AkB041 |Aka047 | AkBooo fakaois | axsros
. F 17
AKC407 | AKC1:4 | AkB04s | aka104 | akBo11 | akao24 [ako2s | aka1o7
56 24 11 8
AKC306 | AKB042 § AKAuO7 | AKBO33 [akao1a | AkeTol | Akaols | AkBoso
52 16 3

FIGURE 2.0-2 (Page 2 of 5)
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13-3

ARKANSAS NUCLEAR ONE
UNIT 2 CORE INVENTORY MAP
SECTION B

Ack307 | Acka11 1
68

AKBOO03 AKC103 J§ AKC211 AKC412

ro

58
AKA101 AKBO53 | AKAl102 AKC214 AKC501 3
34 46 69 -
AKB032 AKAO30 | AKBTO06 AKAO49 | AKC204 | AKC410 4
26 40
AKA109 AKBO21 AKA004 AKBO29 | AKAO043 | AKC203 5
18 G 47

AKA049 AKA003 | AKBO35 AKA110 | AKB0O2 | AKC107 AKC404
12 27 59 6

AKA042 AKBO10 | AKAO46 AKB037 | AKA023 AKBO13 | AKC310
4 19 35 70 7

FIGURE 2.0-2 (Page 3 of 5)



UNIT 2 CORE INVENTORY MAP

ARRKANSAS NUCLEAR ONE

SECTION C
J K L M N p R
AKB027 AKAO037 AKB048 AKAO38 AKBO45 AKAO11 AKC305
E D 35
AKAOD34 AKB025 AKA008 AKBO15 AKAO031 AKBOOS AKC304
5 20 36 71
AKB024 AKAO1l6 AKB036 AKA020 AKBO12 AKC105 AKC401
13 28 60
AKAQ36 AKBO19 "AKA017 MKBTO2 AKAOS1 AKC210
21 H 48
AKBO14 AKA106 AKBO18 AKAQ27 AKC201 AKC402
29 41 .
AKA10S5 AKB044 AKAL 45 AXC208 AKCS504
37 49 72
AKB047 AKC101 AKC212 AKC403
61
AKC301 AKC406
73 ’

FIGURE 2.0-2 (Page 4 of 5)
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ARKANSAS NUCLEAR ONE

UNIT 2 CORE INVENTORY MAP

13-5

SECTION D
A B C D B F G H
AKC303 AKAO1l4 AKBOO7 AKA001 AKB020 | AKA0O09 | AKB026 | AKAOOS
51 7
AKC312 AKBTC4 AKAO40 | AKBO34 AKA028 AKBO038 AKA039 AKBOO8
64 31 15 2
AKC414 AKC108 AKBO39 | AKAO022 AKBOS51 AKA108 AKB028 AKAO033
55 23 10 6
AKC205 AKA026 AKBO54 AKAO18 AKB052 AKAO12 AKA022
43 E 14
AKC416 AKC206 | AKA002 AKBO16° | AKAO13 AKBTO5 AKAO35
38 22 A
AKC502 | AKC207 AKAO029 | AKBO46 AKA032 AKBO40
63 42 30
AKC415 AKC209 | AKC102 AKBCO4 AKAO025
54 50
AKC405 AKC302 AXC309
62

FIGURE 2.0-2 (Page 5 of 5)
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3.0 POST CORE HOT FUNCTIONAL TEST

INTRODUCTION

The Post Core Hot Functional Test was composed of those tests
required to be carried out prior to imitial criticality which
required the presence of the fuel and all reactor internals
for their performance. The Post Core Hot Functional Test (HFT)
phase was a period of hot operations and integrated testing of
the Reactor Coolant System (RCS) and associated auxiliary sys-
tems Zollowing the initial fuel load of the reactor.

The major objectives of the Post Core Hot Functional Test were
to verify that all necessary plant systems were operable, that
the operations personnel were familiarized with the operation
of the integrated systems, and that the initial conditions for
criticality were met. The test program essentially tock the
plant from the cold shutdown condition at the end of the core
loading to hot standby at 545°F, 2250 psia, and then to 260°F,
460 psia for initial criticality. In addition to the major
objectives, numerous specific objectives were satisfied during
the Post Core Hot Functional Test program and are described in
this section (see Table 3.0.1).

The successful completion of the Post Core Hot Functional Test
program ensured that the plant was ready for initial criticality.



POST CORE HOT FUNCTIONAL TESTS 15
RCS Temperature/Pressure Plateau vs. Tests
TABLE 3.0.1
120°F [ 160°F | 200°F | 260°F | 29C F | 320°F [ 360°F | 400°F
~50 50 50 460 460 | 460 460 460
TESTS psia psia psia psia psia psia psia psia

Intercomparison of PPS, CPCs & Proc. Comp. Inputs X X
Reactor Coolant System Flow Measurements
CEDM/CEA Testing X X
Primary and Secondary Water Chemistry Data X X
Fixed Incore Instrumentation Verification X X X X X
Movable Incore Instrumentation Operation Verification X
Pressurizer Spray Valve and Control Adjustment
Reactor Coolant System Leakage Measurement
Reactor Coolant System Expansion Measurement X X X X X X

Emergency Feedwater System/Waterhammer

Reactor Coolant System Heat Loss Measurement

Emergency Feedwater System Flow Settings
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POST CORE HOT FUNCTIONAL TESTS

RCS Temperature/Pressure Plateau vs. Tests

TABLE 3.0.1 (cont'd)

16

120°F | 160°F | 200°F | 260°F | 290°F | 320°F | 360°F | 400°F |
~50 50 50 460 460 460 460 460
TESTS psia psia psia psia psia psia psia psia
Reactor Coolaat System Cold Leg Restraint Gap Meas. X X X
Pipe/Component Hot Deflection Preoperational Checks X X X X
Steady State Vibration Test X
Safety Injection System Check Valve Retest
Chemical and Volume Control System Integrated Test
Core Protection Calculator/Reactor Trip Response Time X
CEA Exercise Tests
Main Steam Safety Valve Piping Dynamic Transient
Emergency Feedwater Pump Turbine Dynamic Transient
Secondary Hydrostatic Test X*

*RCS Pressure 175 to 375 psia, Temperature >90°F




POST CORE HOT FUNCTIONAL TESTS

RCS Temperature/Pressure Plateau vs. Tests

TABLE 3.0.1 {cont'd)

17

450°F 470°F 500°F | 530°F | 540°F | 545°F 260°F
1100 1550 1750 2000 2250 2250 460
TESTS psia psia psia psia psia psia psia
Intercomparison of PPS, CPCs, & Proc. Comp. inputs X X X X X X
Reactor Coolant System Flow Measurements X
CEDM/CEA Testing X
Primary and Secondary Water Chemistry Data X X
Fixed Incore Instrumentation Verification g X X X X X
Movable Incore Instrumentation Operation Verification X
Pressurizer Spray Valve and Control Adjustment X
Reactor Coolant System Leakage Measurement X
Reactor Coolant System Expansion Measurement X X X X X
Emergency Feedwater System/Waterhammer X X
Reactor Coolant System Heat Loss Measurement X

Emergency Feedwater System Flow Settings

™o
\'
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POST CORE HOT FUNCTIONAL TESTS

RCS Temperature/Pressure Plateau vs. Tests

TABLE 3.0.1 (cont'd)

18

450°F 470°F S00°F | 530°F | 540°F @ 545°F | 260°F
1100 1550 1750 2000 2250 2250 460
TESTS psia psia psia psia psia | psia psia
Reactor Coolant System Cold Leg Restraint Gap Meas. X X
Pipe/Component Hot Deflectioﬁ Preoperational Checks X X X
Steady State Vibration Test X
Safety Injection System Check Valve Retest X
Chemical and Volume Control System Integrated Test X
Core Protection Calculator/Reactor Trip Response Time
CEA Exercise Tests X
Main Steam Safety Valve Piping Dynamic Transient X
Emergency Feedwater Pump Turbine Dynamic Transient X
Secondary Hydrostatic Test




19
3.1 NSSS TESTS

3.1.1 INTERCOMPARISON OF PPS, CPC'S, MAIN CONTROL
BOARD AND PROCESS COMPUTER INPUTS TESTS

3.1.1.1 Purpose

The PPS, CPC's, Main Control Board Process
Instruments, Core Operating Limits Super-
visory System (COLSS), and the Plant Com-
puter have many parameters with common
inputs. This procedure verifies the agree-
ment between inputs as specified by the
acceptance criteria.

. Np o0 B Test Method

The comparisons were performed at various
temperature and pressure plateaus as the
primary plant was brought from cold shut-
down to a hot standby mode. (Refer to
Table 3.1.1 for plateaus.)

3.1.1.3 Test Results

The data taken at each plateau demonstrated
that the inputs to the CPC's, PPS, Main Con-
trol Board Process Instruments, COLSS, and
the Computer were in agreement as required.

TABLE 3.1.1

Intercomparison Plateaus

Test No. Temperature (°F) Pressure (psia)
1 260 460
2 360 . 460
3 450 1100
4 470 1550
5 500 1750
6 530 2000
7 540 2250
8 545 2250

3.1:.1.4 Conclusion

All acceptance criteria were met showing
2ccurate and consistent comparisons of the
inputs to the PPS, CPC's, Main Control Boa:d
Process Instrumerts, COLSS, and the computer.
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3.1.2 REACTOR COOLANT SYSTEM FLOW MEASUREMENTS TESTS

3.1.2.1

3.1.2.2

Purpose

A. The Purpose in performing this test was to
determine the characteristics of and collect
data for the Reactor Coolant System (RCS)
as follows:

a. Determine the post-core RCS flow rates
and pressure drops.

b. Determine the Reactor Coolant Pump (RCP)
coastdown flow characteristics.

c¢. Collect data on the operation of the
flow related po:-tions of the Core Ope-
rating Limits Sipervisor System (COLSS)
and the Core Protection Calcuiators
(CPC's) for steady state and transient
flow conditions and adjust the appli-
cable constants as necessary to reflect
operating conditions.

d. Verify that the CPC's provide a reactor
trip signal consistent with the trip
times predicted by the CPC Fortran model.

B. In addition to the RCS flow-related objec~-
tives stated above, one portion of this test
was designed to verify the response time as-
sociated with a Low Departure from Nucleate
Boiling Ratio (DNBR) CPC trip as described
in the Technicali Specificaticns (Section
3/4.3.1, Table 3.3-2, Page 3/4 3-6).

Test Method

The test was performed at Hot Zero Power con-
ditions of 545°F + 0.5°F and 2250 psia, pres-
surizer level was maintained at 34% + 1%.

Data was obtained for both transient and steady
state conditions for 26 various RCP configura-
tions. These configurations are summarized in
Table 3.1.2.1 and are given in more detail in
Table 3.1.2.2.

For the purpose of verifying the conservative
operation of the flow-related algorithms of the
CPC's as well as tc determine the DNBR trip
times at various power levels, special Floppy
test discs were loaded into the CPC's prior to
performing che test runs. These discs simulated
zero power ARO conditions on CPC Channel A; 50%
power, ARO on Channel B; 80% power, ARO, on
Channel C; and 100% power, ARO, on Channel D.
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CPC trip times were recorded by monitoring the
RCP breaker status and CPC DNBR trip signals.
All continuous data collection was taken via
BRUSH 260 strip chart recorders and a PDP 1104
mini-computer. In addition to continuous moni=
toring, data was also obtained from the plant
computer and Main Control Board periodically
as required. :

The portion of the test which measured CPC trip
response time from a low DNBR signal at simulated
hot full power conditions was performed after

run #26. Hot full power (HFP, conditions were
simulated by loading the CPC channels with special
F.oppy test discs, different from those used pre-
viously. The test was initiated by simultaneously
tripping two diametrical’y opposed RCP's. The
time delay was measured using a high speed Visi-
corder. The above sequence was conducted "

times, once for zach CPC channel, each time alter-
nating two RCP's.

The difference between the two portions of the
test which measured low DNBR CPC trip response
times is that ihe portion performed during the
main bedv of the test was necessary to verify
Fortran modé.ing of the CPC's. The portion
performed following Run #26 was necessary to
demonstrate that the CPC's would generate a
low DNBR trip signal within the tike specified
by the lechnical Specifications.

Test Results

The four-pump steady state volumetric flow rate
was measured to be 361,468 GPM or 112% of de-
sign. The corresponding6mass flow rate was de-
termined to be 137 x 10" lbm/hr or 1.4% of de-
sign.

Flow coastdown characteristics were recorded and
determined from COLSS and CPC data acquisition.
Also, RCP AP's, speeds, and RCS temperatures
were recorded on the BRUSH 260 chart recorders.
Paseline data f-r RCS pressure drops were re-
corded on the BRUSH 260 recoriers {rom reactor
vessel AP signals.

An initial set of CPC flow constants FCl and FC2
were supplied by CE Windsor in order to ensure

the conservative operation of the CPC's through
the 50% power testing. Further extensive analysis
of the RCP coastdowns yielded a final set of CPC
flow constants to be incorporated prior to leaving
the 50% plateau.
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Furihermore, the RCP coastdowns have been ex~-
amined and compared to those assumed in the
safety analyses to assure conservatism.

CPC operation for both steady stale and tran-
sient conditions was verified via the data
acquisition and subsequert reauction of such
parameters as mass flow rate, DNBR trip times,
and DNBR margin versus time. COLSS flow re-
lated operations were verified via analysis of
the COLSS snapshots collected throughout the
test. COLSS addressable constants were ad-
justed to reflect actual measured four-pump
steady-state and three-pump steady-state RCS
flow, inclusive of the reverse flow algorithm.

The CPC's provided a trip signal on low DNER
within the acceptable times in all cases, (see
Table 3.1.2.3).

The CPC Low DNBR Trip response times were ac-
ceptable in all cases, (see Table 3.1.2.4).

Conclusions

All objectives and acceptance criteria for this
test have been met.

RCS flow for steady state four pump operation is

361,468 GPM . r 112% of design flow. The CPC's
have demonstrat.cd acceptable operation with re-

gard to RCS flow considerations and have initiated

low DNBR trip signals well below the time inter-

vals given in the Technical Specifications.
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DATA
COLLECTED

Steady State
Steady Siate
Transient

Transient

Steady State
Steady State
Steady State

Steady State

TABLE 2.1.2.1: RCP CONFIGURATICN SUMMARY
# OF RUNS RCP
THIS CONFIGURATION CONFIGURATION
8 All 4 RCP's Operating
1 All 4 RCP's Stopped
1 4-lose-4 RCP Ccastdown
2 4-lose-2 RCP Coastdown
4 4-lose-1 RCP Coastdown
4 3 RCP's Operating, 1 Stopped
2 2 RCP's Operating, 2 Stopped
4 1 RCP Operating, 3 Stopped
26
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TABLE 3.1.2.2: RCS FLOW & OCASTDOWN TEST SEQUENCE

Test RCPs RCPs Static Noise Transient
Run Running* Tripped Data Data Data
1 A,B,C,D None x X

2 A,B,C,D X

3 None A,B,C,D X ’
4 A,B,C,D None X

5 A X

6 B,C,D A X X

7 A,B,C,D None X

8 B X

9 A, C,D B X

10 A,B,C,D None

11 B,C X
12 A, D B,C X X

13 A B,C,D X

14 D A,B,C X

i3 A,B,C,D None X

16 C X
17 A,B, D (

18 A,B,C,D Nore

19 D X
20 A,B,C D

21 4,8.6,0D None X

22 A,D X
23 B,C A,D X X

24 B Ay, L£.,0 X

25 C A,B, D X

26 A,B,C,D None b 4

*A corresponds to 2P32A, B to 2P32B, C to 2P32C, D to 2P32D
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TABLE 3.1.2.3: CPC TRIP TIMES FOR FLOW COASTDOWNS

Coastdown & Expected Range (sec.) Actual Trip1
Channel Power Min. Max. Time (sec.) Errcr (sec.)
Run 2, 4/4

A 0 1.413 1.962 1.428 0

B 50 1.236 1.443 1.243 0

C 80 R . 4 443 .370 . 0

D 100 .206 .355 5 0
Run 11, 2/4

Az 0 1.979 3.205 T 53 0

B 50 1.373 1.631 1.400 0

» 80 .638 .840 .655 0

D 100 .288 L445 .289 0
Run 22, 2/4

Az 0 1.963 3.114 2.646 0

B 50 1.332 1.628 1.358 0

C3 80 .616 .825 .646 0

D 100 .296 .453 .265 -.031
Run 5, 1/4

A2 0 No Trip No Trip No Trip

B2 50 1.322 1.594 1.424 0

( 80 1.32: 1.594 1.384 0

D 100 .394 .570 476 0
Run 8, 1/4

A2 0 No Trip No Trip No Trip

B2 50 1.386 1.660 1.450 0

C 80 1.386 1.660 1.475 0

D 100 456 .660 475 0
Run 16, 1/4

Az 0 No Trip No Trip No Trip

82 50 1.393 1.667 1.422 0

C3 80 1.393 1.667 1.455 0

D 100 .478 .666 .409 -.069
Run 19, 1/4

A2 0 No Trip No Trip No Trip

B2 50 1.384 1.638 1.446 0

C 80 1.384 1.638 1.491 0

D 100 .497 .702 .510 0

1 Actual trip times plus 0.0833 seconds for breaker delay time.

2 90% RCP speed trip times.

3 Even though these are outside of the acceptance range, they are
-acceptable because they are conservative.



TABLE 3.1.2.4: CPC RESPONSE TIME TEST RESULTS

REQUIRED *
PARAMETER RESPONSE TIME
Channel A, Low DNBR, RCPs A & D <0.80 sec.
Channel B, Low DNBR, RCPs B & C <0.80 sec.
Channel C, Low DNBR, RCPs A & D <0.80 sec.
Channel D, Lcw DNBR, RCPs B & C <0.80 sec.

* Technical Specification

26

MEASURED
RESPONSE TIME

0.58 sec.

. 0.53 sec.

0.53 sec.

0.53 sec.

—
~
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G
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CEDM/CEA TESTS

3.1.3

3:1.3.1

3.1.3.2

Purpose

The purpose of this test was to demonstrate that
the Control Element Drive Mechanism Control Sys-
tem (CEDMCS) and its associated periphberals, i.e.,
the Plant Computer, CPC/CEAC's, and the Operator
Console, control the motion of the CEDM/CEA's and
provide consistent position indication between
devices. In particular the following objectives
were defined:

A. Check the position indication systems and
verify the proper functioning of the CEDM
limits and alarms;

B. Verify that all individual CEA's (81) have
the proper drop time from a fully withdrawn
position to the 90% insertion position;

C. Verify the proper operation of the CEDM kold-
ing bus for each subgroup; and

D. Determine the CPC and PPS integrated reactor
trip response time for both DNBR and LPD trip
parameters. These were limited to trip con-
ditions caused by a dropped CEA.

Test Method

CEDM/CEA testing was execut 1 at three stable
plateaus of the HFT controlling procedure 2.650.01:

TEST RCS RCS RCS
CONDITION FLOW PRESSURE TEMPERATURE
1 Shutdown Cooling ~ 50 psia < 200°F
2 One pump each loop 460 psia 260°F
3 Four Pumps 2250 psia 545°F

The CEDM Holding Busses were tested between the
< 200°F and 260°F KCS temperature plateaus, and
the CPC response time testing was performed after
the final rod drop sequence at the 545°F plateau.
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All CEA movements during this t=st were executed
in the Manual Individual mode. \ Honeywell Visi-
corder was used throughout the t ‘st to monitor
the 5 motor coil (i.e., upper gr. pper, lower
gripper, lift, load transfer, and pulldown) cur-
rent traces. Startup nuclear instrumentation
channels 1 and 2 were monitored throughout the
test for any unexpected reactivity changes as-
sociated with CEA motion. Whenever possible, all
81 CEA's were withdrawn to approximately 6 inches
to verify the longevity of the CEDM power supply/
switch operation. All CEA disconnect breakers
were de-energized except fcr the CEA under test.

CEA Testing at Cold Shutdown (0 RCP's Running):

At this plateau, a preliminary operational check
was performed on each CEA before actual testing.
The CEA was energized and withdrawn to approxi-
mately 10 inches, then inserted to its lower
electrical limit. The rod was subsequently
tripped and re-energized at the disconnect
breaker. After each preliminary check, each

CEA was individualy withdrawn to its upper
electrical limit. Periodic stops were made at
12 in., 36 in., 60 in., 84 in., 108 in., and
132 in. during withdrawal to take coil traces
and verify appropriate position indication.

The CEA was then inserted to its lower electri-
cal limit with periodic holds at the aforemen-
tioned points to complete the data aquistion.
After tripping and re-energizing the CEA, a
continuous withdrawal to the upper electrical
limit was performed to determine CEA withdrawal
rate. After comnnecting the appropriate reed
switch position transmitter (RSPT) signal to

the visicorder, and initializing the computer
rod drop program, the CEA was dropped to the
bottom by opening its associated disconnect
breaker. The 90% and 100% insertion times were
then determined for the CEA by examining the visi-
corder trace and the computer output. Upon com-
pletion of the tests described above, for all 81
CEA;s, the two fastest and two slowest rods were
retested a total of 3 times to determine the drop
characteristics of the most limiting CEA's.

Hold Bus Test:

The Hold Bus Test was performed during the heat
up to the 260°F plateau. Each CEA Subgroup (20)
was placed on it appropriate holding bus. This
was done by withdrawing each CEA in the subgroup
to 6 inches and energizing the corresponding sub-
group maintenance switch at the CEDMCS cabinets.

-~
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It was then verified that rod motion for that
subgroup was not possible from the operators
console. The system was also tested to verify
that only one subgroup could be assigned to a
holding bus at a time.

€. CEDM Power Supply Burn In Test:

Whenever possible, all 81 CEA's were energized
and withdrawn 6 inches to verify proper oper-
ation of the CEDM power supplies.

D. CEA Drop Time Tests (260°", 2 RCP's Operating):

At this plateau, only CEA drop time testing was
performed. Each CEA was withdrawn to its upper
electrical limit and dropped. The drop traces
were analyzed for 90% and 100% insertion times
using the same method. The two fastest and two
slowest CEA's were retested.

E. CEDM/CEA Testing at 545°F, 2250 psia, (4 RCP's
Running):

Testing at this plateau was identical to testing
with the RCS <200°F with the following exceptions:

a. Fewer rod motion verification traces were
taken, and

b. Since the various alarms checked during cold
shutdown were not temperature dependent, they
were not verified at this plateau.

F. CPC/PPS DNBR/HLPD Trip Response Time Testing:

Each CPC and CEAC channel were reprogrammed
through interactive commands via a test disc
and the teletype. This was Lo simulate full
power operating conditions to the calculators,
thus bypassing certain level inputs.

CPC A CPC B CPC C CPC D
DNBR DNBR DNBR DNBR
TEST CHANNEL HLPD HLPD HLPD HLPD
*CPC-A (DNBR) L T B B
B T B B
CPC-B (DNBR) T L B B
T B B B
CPC-C (DNBR) B T T B
B T T B
CPC-D (DNBR) B B T L
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CPC A CPC B CPC C CPC D
DNBR DNBR DNBR DNBR
TEST CHANNEL HLPD HLPD HLPD HLPD
CPC-A (HLPD) B T B B
L T B B
CPC-B (HLPD) T B B B
T L B w B
CPC-C (HLPD) B T B B
B T L B
CPC-D (HLPD) B B ; ; B
B B T L
* L = Live
* T = Tripped
* B - Bypass

The above test matrix was employed to ensure that only
the channel under test tripped, with the required two
out of four PPS logic. In each case the test channel
was placed in bypass long enough to withdraw a target
CEA for that channel to its upper electrical limit.
The reed switch position transmitter upper electrical
limit. The reed switch position transmitter (RSPT)
for that CEA was then used as a live input to th=2

test channel. A visicorder was connected t. che fol-
lowing signals:

a. The target CEA RSPT,
b. The target CEA Coil Monitor,

c¢. The CEA #1 Ceil Monitor, and

1

The Test Channel DNBR/HLPD trip output contact.

The test sequence was initiated by tripping the target
CEA at its disconnect breaker, and monitoring the trans-
ient with the visicorder. The total CPC/PPS response
time was determined from the visicorder trace by mea-
suring the time between the target CEA trip, and the
interruption of current to CEA #l1. All four CPC chan-
nels were tested in the above manner for the DNBR znd
HLPD trip parameters.

Test Results

General:

All 81 CEA's were tested per procedure at the three
specified plateaus (<200°F, 260°F, and 545°F).
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Few CEA's were tested successfully without some form of
hardware trouble shooting required. Although problems

experienced with rod motion were diverse, three general
types of components were responsible for a majority of

the failures. These were:

1) RCA CMOS (Complementary Metal Oxide Semiconductor)
chips.

2) Timer board strip switches, and
3) Monsanto Opto Isolators.

Due to the repetitive nature of the aforementioned CEDMCS
component failures, all CEDM Time Board strip switches
were returned to the vendor for repair. In additionm, all
power switch opto isolators were replaced as well as ap-
proximately 3500 other CMOS logic chips.

The above components are all part of the CEDMCS logic
cicuitry i.e., upstream ot the coil power switches. Only
one CEA drive motor was found defective. This was CEDM
#39 which developed a low resistance condition on its
upper gripper coil. The coil stack assembly was replaced
and CEDM-39 was successfully tested.

It was intended that the computer drop time program be used
at all three test plateaus to verify its calculational ac-
curacy. However, a review of cold rod drop data showed
that the computer program gave inaccurate and nonconser-
vative results. This was due to a combination of software
errors and program loading priority. As a result, use of
the computer program was discontinued.

RCS < 200°F:
The following table summarizes the data taken at 160°F:

FASTEST SLOWEST
PARAMETER DATA/CEA DATA/CEA RANGE  UNITS

90% Drop Time 2.19/#2 2.48/#80 .29 sec.

100% Drop Time 2.45/#1 2.78/#80 - - sec.

90% Drop Time(PL)* 2.17/#26 2.22/#25, .05 sec.
#27

100% Drop Time(PL)* 2.42/#26 2.51/#23 .09 sec.

CEA Speed 29.64/#18 30.5/#12 .86 in/min

CEA Speed(PL)* 19.85/4#25 20.34/4#26 .49 in/min
* (PL) = Part Length CEA

RCS 260°F

O

™~
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The following table summarizes the data taken at 260°F:

FASTEST SLOWEST

PARAMETER DATA/CEA DATA/CEA RANGE  UNITS
90% Drop Time 2.30/#1 2.58/#71 .28 sec.
100% Drop Time 2.55/i#1 2.89/#71 .34 sec.
90% Drop Time(PL)* 2.22/#26 2.29/#28 .07 sec.
100% Drop Time(PL)* 2.42/#24 2.55/#23 e & sec.
CEA Speed @ memecsse ccccsess - in/min
CEA Speed(PL)*  <==ceccee  cocccnecs ce- in/min

* (PL) = Part Length CEA
RCS 545°F:

The following table summarizes the data taken at 545°F:

FASTEST SLOWEST
PARAMETER DATA/CEA DATA/CEA  RANGE UNITS
99% Drop Time 2.42/#2 2.77/#71 0.35 sec.
100% Drop Time 2.69/i#2 3.03/#71 0.34 sec.
90% Drop Time(PL)* 2.31/#26 2.42/4#23, 0.11 sec.
25
100% Drop Time (PL)* 2.55/#26 2.81/#28 0.26 sec.
CEA bp.ad 30.4/#56  28.8/#31 1.60 in/min
CEA Speed(PL)* 20.11/#25 20.0/4#28 0.11 in/min

* (PL) = Part Length CEA
CPC DNBR and HLPD Response Time Test:

All DNBR and HLPD test trips were conducted successfully

per procedure. The results of these tests are as follows:

RESPONSE TIME (SEC)

TEST CHANNEL DNBR HLPD
CPC-A .94 1.20
CPC-B .82 1.28
CPC-C .91 1.29
CPC-D .85 1.32

Two test runs were made for each CPC channel trip para-
meter. The above table includes the most conservative
response time.

Conclusion

The following applies to the CEDM/CEA's and their associated

control systems:
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All CEA's have a characteristic 90% insertion
drop time of less than three seconds;

All regulating and shutdown CEA's move at 30 +
2 in/min;

All part length CEA's move at 20 + 2 in/min.

All CEA position indication systems and alarms
operate properly;

The CEDM holding busses operate properly for each
CEA subgroup; and

All CEA's exhibit a dashpot effect as verified by
the drop time and recorder traces between 90% and
100% insertion.

Each CPC/PPS safety channel was tested for its response
time to trip for the low DNBR and high LPD trip parameters.
In each case, the CPC/PPS DNBR and HLPD trip times were
<1.58 sec. respectively.
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3.1.4 PRIMARY AND SECONDARY WATER CHEMISTRY TESTS

3.1.4.1

3.1.4.2

3:1.4.3

Purpose

The purpose of this test was to verify proper
water chemistry control for the primary and
secondary cooling systems during post core hot
functional testing. Further, to provide the
necessary sampling frequency to comply with the
Technical Specifications and Chemistry Manual
(CENPD-28) and to provide assurance that chem-
istry limits are not exceeded. Also, baseline
chemistry data was to be established.

Test Method

Both reactor coolant and secondary system sam-
ples were obtained per the sampling frequency
specified in CENPD-28. The results of these
samplings were recorded on the appropriate
plant data sheets.

A. RCS chemistry was maintained with the limits
of CENPD-28 by chemical addition, feed and
bleed, by the use of purification filters
(2F3A and 2F3B), and by the use of ion ex-
changers (2T36A, 2T36B, 2T70). These pro-
cesses were carried out in accordance with
plant operating procedures and instructions
frcem the Radiochemistry Department.

B. Secondary chemistry was maintained with
the use of chemical additions, in accor-
dance with plant operating procedures and
Chemistry Department instructions, and by
performing Steam Generator Blowdowns.

Test Results

A. Primary water chemistry results taken from
the hot lab water report for the period of
August 30th to November 9th, 1978, are
listed below. The figures represent aver=-
age values for the time period, and are

reported in ppm unless otherwise indicated.
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PARAMETER AVERAGE VALUE

PH 6.26

c1” 0.07

F 0.04
Suspended Solids 0.01

Li 0.57

Total Gas 51.4 ml/liter
H2 12.7%

N2 82.2%

The values for C1  and F were typically
less than .01 ppm, except during plant
transients. All the values above are well
witain those specified in CENPD-28.

The secondary plant was started up and
shutdown numerous times during post core
hot functional testing. These transients
prevented the gathering of sufficient data
to draw representative conclusions as to
the adequacy of secondary chemistry control.

3.1.4.4 Conclusion

A.

This test showed that primary chemistry
can be controlled within the specified
limits and that the sampling frequency
required to verify this is consistent
with CENPD-28 specifications.

Secondary water chemistry data provided in-
conclusive results due to varing plant con-
ditions. However, further testing was per-
formed during power ascension to verify pro-
per secondary chemistry control.
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3.1.5 FIXED INCORE INSTRUMENTATION TESTS

3:1.5.1

3.1.5.2

3:.3.5.3

3.1.5.4

Purpose

The purpose of this test was to verify that the
leakage resistance of each fixed incore detector
and its ass9ciated cabling is equal to or greater
than 1 x 10" ohms, and to provide a permanent rec-
ord of fixed incore thermocouple data duiing plant
startup. A leakage resistance of 1 x 10 ohms is
necessary to ensure proper detector response and
to indicate proper electrical certinuity between
the fixed incore detector, its cabling, and amp-
lifier system.

Test Method

Incore detector leakage resistances were mea-
sured at the 545°F/2250 psia plateau i.e. Hot
Standby. During the test, incore detector sig-
nal leads were disconnected at the incore amp-
lifier input, one detector at a time, and leak-
age resistance measured for each rhodium and
background detector associated with the chosen
instrument assembly. A megohmbridge using an
applied voltage of 10.0 volts was used for all
resistance measurements.

Core exit temperatures, as measured by the thermo-
couple in each incore detector assembly at various
temperature/pressure plateaus, were recorded via
computer printout during the initial heatup to
Hot Standby.

Test Results

All incore detector 1eak7ge resistance values
were greater than 1 x 10° ohms. TYowever, two
rhodium detector strings, specifically Rhodium
#3 of detector R-10 and Rhodium #4 of detector
N-12, had measured leakage resistances three
orders of magnitude greater than all t?s other
detector strings (approximately 1 x 107 ohms).
These two detector strings were examined for
continuity with a time domain reflec.ometer,
but no indication of open connections was dis-
covered. The incore thermocouple data was col-
lected and the results tabulated and included
with the test data.

Conclusion

The acceptance criteria requiring fixed incore
detector leakage r7sistance to be greater than
or equal to 1 x 10° ohms for all rhodium and
background detectors was verified by the test
results. The fixed incore thermocouple readings
were collected for baseline aata only 2ud no
specific acceptance criteria was rcquired.

Y

"ol
"
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3.1.6 MOVABLE INCORE INSTRUMENTATION OPERATION VERIFICATION TESTS

3.1.6.1

3.1.6.2

3.1.86.3

Purpose

The purpose of this test was to:

A. Obtain movaole incore detector path length
measurements for input to the plant computer.

B. Verify the proper operation of the moveable
incore detector system (MICDS) when control-
led by the plaut computer.

C. Verify that the detectors can be inserted
into all assigned incore locations.

Test Method
A. Path Length Measurements

The movable incore detector path lengths
were physically measured at ambient tem=-
peratures (~ 120°F) using dummy detector
cabling. The path lengths were remeasured
using the encoder and portable control box
to verify the physical measurement data at
Hot Standby to verify that the effects of
expansion were negligible.

B. Computer Control
Computer control of the movable incore de-
tector system (MICDS) was tested in the
manual, semi-automatic, and automatic modes
at Hot Standby.

Test Results

During the testing, several system problems
were identified:

A. Encoder and computer interface problems
were found and identified.

B. The original rhodium detectors were over=-
sized and would not fit into the calibra-
tion tubes at hot conditions.

Cs Computer software problems were encountered.

D. Cable kinking problems prevented insertion
of the detector into several drive paths.

E. Two drive machine motors failed.

/ "f :‘%
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The encoder and computer interface problems were
corrected. New Rhodium detectors were ordered
but were not present for testing. The MICDS was
tested with cabling representative of the actual
cabie to be used with the incore detectors. The
two drive machine motors were replaced and/or re-
built and a cable straightening tool was obtained
and used on both drive cables to correct the kink-
ing problems

Manual, semi-automatic, and automatic computer
control modes were verified for selecte<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>