0 T AR T

Approved for public release; distribution unlimited.

Rt




NAVY ESPERIMENTAL DIVING UNIT
V2SRINGION NAVY YARD
WESHINGTON, D.C. 20390

RESEARCH REPORT 9-70

SATURATION DIVES, WITH EXCURSIONS,
FOR THE DEVELOPMENT OF
A DEQOMPRESSION SCHECULE
FOR USE DURING SEALAB III

23 Septenber 1970

Written by

J.K. SUMITT, LCDR, MC, USN
NAVY EXPERIMENTAL DIVING UNIT

and

J.W. KULIG
ASTRO NAUTICAL RESEARCH, INC.
195 Albany Street
Cambridge, Massachusetts 02139

SUBMITTED: _ APPROVED:
9.& SUMMITT J{f aoé/,’{n/
ICDR, MC, USN CDR, USN

OFFICER IN CHARGE

Approved for public release; distribution unlimited.




ABSTRACT

Twenty-three saturation dives to depths of 200 to 850 feet were
conducted at the US Navy Experimental Diving Unit to verify a
decamprassion schedule for use at SEAIAB III. Seventy-one
divers campleted ninety-seven man-dives and tested decompres-
sion schedules based on two different fundamental rates of ascent
during the dive series. Seventy-four man-excursion dives were
zonducted during the series, including a record-breaking excur-
sion to a depth of 1025 feet. A decompression schedule for use
from a depth of 600 feet was developed and found to be safe for
use during SFALAB III.

Eight cases of decorpression illness occurred during the dive
series, Details of these cases are covered in thig report.
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SUMMARY

To verify a decompression schedule for use at
SEALAB III,

Twenty-three dives were conducted at the Navy
Experimental Diving Unit. Seventy-one divers

were utilized on ninety-seven man-dives from

base depths of 200 to 850 feet. Excursions to
deeper depths were made on thirteen of the dives,
including a record-breaking excursion cive to 1025
feet. Decompression schedules based on two differ-
ent fundamental rates of ascent were fested during
this sequence.

A decompression table from the depth of 600 feet
was developed and found to be effective and safe
for use during SEALAB III,
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1. INTRODUCTION

] 1.1 Background !

1.1.1 The concept of a pressurized work compartment to enable divers
to work for extended periods of time underwater is not new, As early as
1907, in a report of studies on diving to the Admiralty submitted by J. S.
Haldane, a proposal for a submersitle decompression chamber was sub-
mitted by the renowned British physiologist, Dr. Leonard Hill (1,2). This
chamber was eventually designed and manufactured by Sir Robert Davis of
Seibe Gorman, Ltd., and after thirty years of operation, is still being
used by the British Navy,

1.1.2  As the need for extended underwater work periods became more
evident, a project with the code name GENESIS was conducte¢d to determine
the effect of saturation diving on man. This first series of studies began
in 1957 at the Naval Medical Research Laboratory (NMRL) in New London,
Connecticut, under the direction of CDR George ¥. Bond, MC, USN; CDR
Walter F. Mazzone, MSC, USNR; and CDR R,D, Workman, MC, USN,

1.1.3  The first two of the five phases of Project GENESIS were conducted
1 on animals under laboratory conditions, in a dry pressure-chamber environ-
E ment, breathing different types of gases. The Phase A and B experiments

‘ were performed to depths of 200 feet and for a period of up to two weeks to
‘ demonstrate the feasibility of saturation diving. Larsen and Mazzone (3)
effectively describe ''Saturation Diving' as diving operations in whichdivers
'( undergo increased pressure, either in the sea or in a pressure chamber,
and remain there for a period of time longer than twenty-four hours, This
principle allows all the tissues of the body to become saturated with the
: inert gas or gases being breathed. As Workman so clearly illustrates (4),
: with the use of saturation diving, divers may continue to work productively
on the job without additional decompression being required following the
first twenty=~four hours of exposure to pressure. With the completion of
- Phase B of Project GENESIS, interest in hyperbaric research began to
wane, Soo.’, however, due to the Navy's interest in manned space flight,
attention was called to the need for research on helium-oxygen environ-
ments for space craft, As a result, Project GENESIS became a formal
Navy program, and work progressed at flank speed(7;.




1.1.4 Phases C, D, and E of GENESIS were laboratory pressure tests
with human subject, and culminated in an experimental saturation dive by
three men to a depth of 200 feet for twelve days in a dry chamber without
suffering ill effects (5). This successful dive completed the laboratory
phase of the US Navy's Man-In-The-Sea Program, which was iollowed by
the placing of human divers on the actual sea bottom; the SEALAB I and
II operations of August 1964 and Cctober 1965, respectively, The calcu-
lations for the saturation decomnpressions on the SEALAB experiments
were originally conceived and developed by Workman of the Experimental
Diving Unit (EDU) (5, 6).

1.1.5 On 9 February 1966, the Deep Submergence Systems Project =
DSSP - (which had beer in‘existence for almost two years), was re=-aligned
as a separate Chief of Naval Materiel -designated organization (PM-11),
and given the requirement to support a SEALAB III experiment as part of
the Man-In-The-Sea Program. The impetus to this task was, in part, de-
rived from the overwhelming success of SEALAB II, which demonstrated
that divers could live and work at a depth of 205 fect for fourteen to thirty
days without having to experience decompression more than once (at the
conclusion of the dive). Plans were then formulated to conduct the SEA-
LAB III experiment, in which divers would live in an underwater habitat

for extended periods of time at an approximate depth of 40C feet, and per-
haps conduct excursion dives to depths greater than their base depth. Con-
sequently, DSSP was tasked with the development of a saturation-excursion
dive format and decompression schedule for use during the experiment. As
the testing and training program progressed at EDU, the decision was made
to go for a deeper depth — 600 feet, which was the approximate depth to
which the SEALAB III habitat was lowered in February of 1969,

1.2 Objectives
1.2.1 To provide a decompression schedule suitable for use during the
SEALAB III experiment,

1.2.2 To conduct biomedical, diving equipment, and human-performance
studies when practical.

1.2.3 To provide training in saturation.excursion diving techniques for
the SEALAB aquanauts,

1.2,4 To obtain an index for the individual's physiological capabilityas
a participant in the SEALAB III experiment,
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1.3 Scope

1.3.1 Twenty-three saturation dives to depths of 200 to 850 feet were
conducted at the US Navy Experimental Diving Unit to veriiy a decompres-
1 sion schedule for use at SEALAB III. Seventy-one divers completed ninety-
i 3 seven man/dives and tested decompression schedules based on two differ-

' ent fundamental rates of ascent. Seventy-four man-excursion dives were
conducted during the series, including a record-breaking excursion to a.

{ depth of 1025 feet.
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2. PROCEDURES

2.1 Experimental Subjects

2.1.1 Seventy-one qualified US Navy, foreian navy, and government

civilian divers in good physical ocondition participated in the twenty-three
saturation dives, including twenty-six divers who participated in more

than one dive. A total of ninety-seven diver exposures were completed
during this series. Their physical characteristics and diving qualifications
are listed in Appendix C.

2.1.2 Each subject received a camplete physical examination immediately
before and after his dive, including audiograms and long-bone X-rays.

2.2 Diwve Procedures

2.2.1 The experimental dives described in this report were conducted under
controlled conditions in a diving charber with a wet-pot. The subjects
normally lived in the dry portion of the chanber caomplex, but would enter
the wet-pot for wet experiments and excursions to depths deeper than the
base saturation depth. Twenty-three dives to saturation depths of 200 to
850 feet were completed.

2.2.2 Four subjects participated in each saturation dive, except the
last five dives, where five subjects per dive were used.

3
2.3 Chanber Atmosphere Analysis and Control

2.3.1 Oxygen analysis was accamplished using the Beckman Model F3
Oxygen Analyzer with ranges 0-~5 percent, 0-15 percent, and 0-25

percent. Teledyne oxygen electiodes were also placed in the chamber for
control of the oxygen make-up system at 0.3 atmospheres p02.
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2.3.2 The oxygen in the chamber was maintained within the limits shown
in Table I. Each block contains the mean and standard deviation describing
the appropriate gas level for the indicated portion of the dive sequence. In
general, the oxygen partial pressure was maintained near the 0. 3-atmosphere
level.

2.3.3 Chamber temperature and relative humidity were determined with
thermistors and Luft Duratherm hygrometers., The air conditioning was set
to maintain a comfortable temperature and a relative humidity of between 50-
80 percent.

2.3.4 The carbon-dioxide level remained below 0.5 percent surface equiv-
alent,

2.4 Gas Supply

2.4.1 Helium pressurization and oxygen make-up systems were installed
in the chamber and igloo. Banks of cylinders containing pre-mixed helium-
oxygen mixtures were available for emergency-mask breathing, treatment
procedures or swimming with one of three types of underwater breathing ap-
paratus. The gas mixture used with the different breathing apparatus was
selected in such a manner as to provide a bag level of oxygen between 0.6
and 1.4 ATM during the swims/excursions,

2.5 Underwater Breathing Apparatus Used on the Dives

2.5.1 Three different types of breathing apparatus were used during the
dive series: the Experimental Diving Unit Bank-Pack (which essentially con-
sisted of a MK 6 semi-closed underwater breathing apparatus and a Garrahan
Block ®), the MK 8 Mod 0, and the MK 9 semi-closed, mixed-gas, under-
water breathing apparatus.

2,6 Watch Sections and Duties

2,6.1 Each twenty-four-hour watch section consisted of a Diving Officer,
Chief of the Watch, a Diving Medical Officer, and a minimum of six additional
personnel,

2,6.,2 The Chief of the Watch supervised the operational aspects of the
dive sequence assuring proper analysis and maintenance of the chamber en-
vironment and attending to the routine needs of the subjects. The Diving
Officer was directly responsible for the safe conduct of all aspects of the
dive, and the Diving Medical Officer was immediately available to handle
any hazards or potential hazards to the subjects.
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2.7 Records

2.7.1 Diving Log: An official diving log containing a chronological
record of the dive procedure and significant events incident thereto was
maintained throughout the dive.

. 2,7.2 Chamber Atmosphere Data Sheets: In addition to the official

diving log, hourly readings of the chamber pressure, temperature, humid-
ity, oxygen, and carbon dioxide were recorded on special log sheets de-
signed for that purpose.
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3. RESULTS
3.1 Saturation Dives with Excursions
3.1.1 The twenty-three saturation dives conducted during this series are

listed by chronological order in Table II. Thirteen dives included excursions
to deeper depths from the base saturation depth. The excursions were con-
ducted from a variety of base depths, and totaled seventy-four man~excursions
from the saturation depth. On three dives, excursions were conducted from
each of two saturation base depths reached during the dive. The depth of the
excursion, the number of team excursions (two men per team), and time at
depth are listed under the column entitled "Excursions' in Table II, The criti-
cal time periods applicable to each of the twenty-three dives are summarized
in Appendix A,

3.1.2 Experiments were conducted during dives, using a variety of com-
pression rates (Appendix B). DNuring the first four dives, the rapid rate of
descent caused cases of mild compression arthralgia, and may have been a
contributing factor to the cases of decompression sickness on three of the

four dives, Commencing with Dive No. 5, a standard compression proce-
dure was established and, with minor variations {Appendix B), remained

the same throughout this series of saturation dives. After an initial descent
was made to fourteen feet on air, compression to the final depth was accom-
plished, using pure helium at an average descent rate of 40 feet per hcur (fph).
Tliis generally consisted of a fifteen-minute travel period and a forty-five-min-
ute "compression'' stop each hour,

3.1.3 Most of the dives were conducted with a minimum bottom time of
twenty-four hours. Three dives, Numbers 1, 11, and 18, had bottom times
of less than twenty-four hours (if the compre:zsion time is not counted as
part of the bottom time).

3.1. 4 Three saturation dives, Numbers 16, 17, and 21, involved remain-
ing at the base depth for a minimum of twenty-four hours, conducting at least
one excursion dive, and then ''sliding'" from the base depth to a new, deeper
base depth. At least one excursion dive was then performed from the deeper
base depth prior to commencing decompression. It was during dive No. 21,
the third saturation dive of this ''sliding' series. that a record-breaking dive
was made by an excursion from the base depth of 825 feet to 1025 feet, for a
bottom time of twelve minutes and thirty seconds.
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Excursions to
Dive No.] Subjects Date Depth/Bottom Time] Depth/Time (min)
1% 4 Sep 66 200/23:34 300/60, 300/60
2 4 Nov 66 200/48 300/60, 300/62,
300/69, 300/51
3 4 Nov 66 300/26 450/60, 450/60 |
4 4 Nov 66 450/27:30 600/60, 600/43
5 4 Jan 67 200/30:50 None
6 4 Feb 67 450/67:12 600/60, 600/64
7 4 Feb 67 450/55:28 600/60, 600/60
8 4 Mar 67 200/28:40 None
9 4 Mar 67 450/34:55 None
10 ry Apr 67 200/28:52 None |
11 % 4 Apr 67 450/13:05 None
12 -4 Apr 67 200/46:48 300/60, 300/33
13 4 May 67 200/47:10 300/60, 300/60
14 4 May 67 200/28:40 None
15 4 Sep 67 450/52:46 600/60, 600/43
16 4 Sep 67 a. 200/29:25 300/58, 300/60
b. 450/49:06 600/60, 600/60
17 4 Oct 67 a. 200/27:45 300/60, 300/5C
b. 450/51 600/60, 600/60
18 * 4 Oct 67 450/21:35 None
19 5 Jan 68 600/154:20 None
20 5 Jan 68 600/60:48 None
21 5 Feb 68 a. 600/44 825/19
b. 825/54:03 1025/12::30
22 ) Mar 68 600/47:30 750/60
23 5 Apr 68 600/69:43 None
Table II. Chronological listing of the SEALAB III

saturation dives conduct.d at EDU, with

a listing of excursion dives,

* Bottom times less than twenty-four hours,
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3.1.5 The iength and depth of each excursion dive varied according to the
saturation depth and the purpose of the excursion., All were calculated to allow
a no-decompression return to the saturation depth.

3.2 Decompression Schedule Development

3.2.1 During the early portion of the saturation-excursion dive series,
(dives Nos. 1-4), the length of time between completion of the last excursion
and commencement of decompression from the base depth was approximately
five hours (Appendix A), This time period was gradually extended to a mini-
mum of a twenty-four-hold at the base depth. The last group of dives with
excursions (dives 16, 17, 21, and 22) used this format.

3.2.2 Appendix B and Table II provide a chronological cross-reference

of the decompression developments by depth and date with regard to the initial

rate of ascent from the base depth, other rates of ascent cr deviations in rate

of ascent experienced, and any decompression stops which may have been em-
ployed with a particular decompression schedule. Figure 1 provides a graphic
presentation of all of the decompression profiles.

3.2.3 The incidence of decompression sickness was eight out of ninety-
seven man-dives, as summarized in Table III. Of these cases, four occurred
during decompression schedules based on a 5-fph rate of ascent without stops.
No cases of decompression sickness were reported on eight di -3 with ascents
from 450 feet at 4 fph, using the same stops as the SEALAB Il. ichedule. The
other four cases occurred on deeper dives with the basic deccrmpression rate
of 4 fph. Complete Accident Reports (NAVMED 6420/1) are contained in Ap-
pendix D,

10
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Diver Decompression Sickness
R ]
Blackburn No symptoms.
Meeks No symptoms.
1 Sundstrom No symptoms
Wyatt Pain in lcft knee at depth of 8 feet, Dr., |
Bornman and LCDR Bergman accompanied
- Ry of Wyatt in chamber,
Donaldson Pain ir both knees at 50 feet. Spread to
) groin.
Garrahan No symptoms. Accompanied Ry of Donald-
3 somn,
Mullen Pain in left knee during Donaldson's treat-
- ment,
Reedy No symptoms. Accompanied Rx of Donald-
son.
Coffman No symptoms. Accompanied Ry of Stubbs,
Mandible No symptoms, Accompanied Rx of Stubbs.
4 Raymond, Dr, No symptoms. Accompanied Ry of Stubbs.,
Stubbs Pain in right knee; reported at 122 feet
(occurred at 150 feet).
Bird No symptoms. Accompanied Ry of Houle.
Bornholdt No symptoms. Accompanied Ry of Houle.
Houle Pain in right knee at 77 feet and recompres
20 sion back to 115 feet. Recurrence during ]
treatment.
Moore No symptoms. Accompanied Ry of Houle,
Reando No symptoms. Accompaniad Ry of Houle,
Bunton No symptoms,
Clark Pain in left knee at 50 feet, Surface tender
22 Reedy accompanied Ry of Clark in chamber,
Lafferty Pain in left knee after surfacing.
Schmitt No symptoms.,
Tuckfield No symptoms,
Giese Pain in thigh at 50 feet.
Jensen No symptoms., Accompanied Ry of Giese,
23 LaFontaine No symptoms. Accompanied Ry of Giese,
Lukeman No symptoms., Accompanied Rx of Giese,
Sutton No symptoms. Accompanied Ry of Giese,
| S
TABLE III Summary of decompression experience applicable

to saturation dives of SEALAB III.

12
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4. DISCUSSIONS AND CONCLUSIONS

4.1 Decompression Experience

4.1.1 All ninety-seven man-saturation dives were successfully completed.
In this sequence, eight cases of decompression sickness were recorded. All
cases of decompression illness were successfully treated by recompression
and the use of a high percentage of oxygen in the breathing medium.

4.1.2 Decompression schedules based on two primary rates of ascent were
tested from various base depths in the process of evolving the schedule for use
at SEALAB III. The selected schedule was more conservative than that used on
the last three dives of the series to 600, 825, and 600 feet. The SEALAB III
schedule was essentially that tested on eight dives to 450 feet, where no case
of deconpression sickness was experienced.

4.1.3 Nineteen of the saturation dives utilized a dive profile comparable
to the profile which was finally selected for use with the SEAIAB IIT experi-
ment. In essence, they incorporated the slow compression rate, the basic
four-foot-per-hour ascent rate, and a conbination of decampression stops

of two- or four-hour duration. The incidence of decompression sickness in
this group was about 4.7 percent. Dives subsequent to this original series,
but using similar dive profiles, experienced a much higher incidence of de-
campression sickness (9). The reasons for this difference are not entirely
clear. However, the diver population utilized on the SEAIAB III experiment
was a highly-motivated and carefully-selected group participating in a per-
sonally-rewarding, classic voluntary program. Concern may have existed
among the divers that decampression sickness would affect their participation
in the final open-sea experiments. Casual interviews since the termination
of the SEALAB III project suggest that at least a few cases of persistent joint
pain during decompression did occur and were not reported.

4,2 SEALAB III Dive Protile

4.2.1 The final dive profile selected for use in the SEALAB III experiment is
represented graphically in Figure 2. Upon descent to 14 feet on air, descent was

13
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made at approximacely average vate of 40 fph to the base depth of 600
feet using pure helium, with 45-minute stcps every 40 feet. Bottom time
was to be approximately fourteen days, and maintaining a partial
pressure of oxygen at 0.30 atmwospheres.

The dive profile consisted of a carpression phase:

© Descent to 14 feet on air

Ly Descent to bottom on pure helium; 14 feet to 60 feet
in fifteen minutes, stop for forty-five minutes, de-
scend 40 feet in fifteen minutes, stop for forty-five
minutes until on the bottom.

Bottom Time:

s Fourteen days

Decompression:

Ascent from 600 feet to 57C feet cuntinuous at
30 fph

* As-ent thereafter continuous at the rate of 4 fph,
exocept for stops of four hours each at the six
stage Jepths of 4506, 350, 250, 150. 100, and
30 feet
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f
R SRR v~ I
| DIVE | RANK/ | AGE | HEIGIT | wriGH' |
‘1 No. DIVER ! RATE é(YEARS); (INC]IES)%(POUN])S)! CLASS DIVER |
] = i '
Blackburn aor { ozz D o2a 0 o | Firet
| | | !
Meeks | BMI ;| 34 | 75 | 200 | Firet
. . i ; .
1 Sundstrom ! MMCS! 34 ! 69 3 - 2 First
3 i -
i g i ! ;
g \ ;
Wyatt t  BMC | 37 } 70 | 186 ;  First
, : :
| !
Blackburn A0l 27 74 - First
Coffman TMI1 37 73 200 First
2 Raymond, Dr. Lt. 31 72 - Medical Officer
L; Stubbs SF2 29 70-1/2 - First
! f . ] j j Medical DV
Donaldson HM Tech
. HeO2 DV
i Garrahan wol 30 70 160 Officer
‘ { 3 Mullen BM1 27 64 160 First
: ) Medical DV
Reedy HM1 5 67-1/2 165 | Tech
Coffman TMI1 37 73 - 200 First
Mandible GMG1l| 32 69 170 First
4 Raymond, Dr. Lt. 31 72 - Medical Officer
Stubbs SF2 29 70-1/2 - | First-
| |
|

APPENDIX C Decscriptive physical data on each of the divers who
Page ) participated in the saturation dives of SEALAB III
(1966-1968).
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DIVE P RANK/ - AGE . HEIGHT | WEIGHT :
o DIVER PRATE {YFARS) (INCHES) (POUNDS) CLASS DIVER |
Huss | bc1 ! 25 | 69 168 ! First 5
| : f i :
Lazaro . EN2 39 | €9 | 154 .  First
B i - i | .'
5 Morey |  EMLl . 27 ! 72 . 194 First
: - ¢ . —
Mulally i DCl ' 33 ¢ 72-1/2 §{ 175 .  First
i \ !
i H i |
| : : :
Barth cwo | 36 i 7 | 190 | HEQ2DV
: ; Officer
| : ' i
Blackburn AOl 27 74 | = ; irst '
6 Mesplay SFC 29 69 - | First
‘ . I Medical DV |
Reedy HM1 | 25 67-1/2 165 | Tech
Huss DCl1 25 69 168 First ;
i 1
Meeks - BMl 35 75 200 | First f
i 4
7 Morey EM1 27 72 203 |  First |
Wells MNCS| 40 68-1/2 164 |  First |
| |
; !
Cannon Civilian 31 68-1/2 170 | = i
| Jenkins Civilian 31 71-3/4 183 - s
Medical DV !
8 Jones Lt. 34 73 235 | Officer |
i
Waller Civilian 33 68 152 | - g
i
APPENDIX C Descriptive physical data on each of the divers who
Page 2 participated in the saturation dives of SEALAB III
(1966-1968).
26
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Y Y G VT NV W e AN T

DIVE RANK/ AGE HEIGHT { WEIGHT

No. DIVER RATE (YEARS){ (INCHES) | (POUNDS)| CLASS DIVER
Cannon Civilian 31 68-1/2 170 - |
Jenkins Civilian 31 71-3/4 183 -

9 Pratt DC2 24 78 282 First

Waller Civilian 33 68 152 -
Cooper Civilian 30 69 180 -
Harrell Civilian 29 68 130 -

10 Pruna Civilian 26 74 190 -
Wyatt BMC 38 70 186 First
Cooper Civilian 30 69 180 -
Harrell Civilian 29 68 130 -

11 Kennedy STI 35 72 180 First
Pruna Civilian 26 74 190 -
Bussey Lt. 29 72 180 He%Zf-fﬁZr
Eaton GMG1 41 68 168 First

12 Mandible GMG1 32 69 170 First
Moynan Lt. 29 72 170 Medical Office]

APPENDIX C Descriptive physical data on each of the divers who

Page 3

participated in the saturation dives of SEALAB III
(1966-1968).
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DIVE RANK/ AGE HEIGHT | WEIGHT
No. DIVER RATE (YEARS)| (INCHES) | (POUNDS); CLASS DIVER
Conda T™M1 34 63-1/2 170 First
Ramsey PH2 33 70-1/2 150 First
13 Reaves PH1 38 71-1/2 185 First
i Rudin BM1 34 73 150 First
Bunton Civilian 33 72 180 -
Dowling Civilian 40 71 175 -
14 Hendrey HM1 32 66 - First
Stevens Civilian 37 74 190 -
BRERey Lt. 30 72 175 He%?‘ﬁﬁzr
Eaton GMG1 41 68 165 First
15 Ramsey PHZ 33 70-1/2 148 First
Reaves PHI 38 71-1/2 185 First
Buski SF1 34 72 195 First
. HeO2 DV
g McDole LCDR 39 70-1/2 178 Officer
16 Myers MM1 23 68-1/2 162 First
Vorosmarti LCDR 31 71 160 Medical Officer

APPENDIX ¢ Descriptive physical data on each of the divers who
Page 4 participated in the saturation dives of SEALAB III
(1966-1968).
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DIVE RANK/ AGE HEIGHT | WEIGHT
No. DIVER RATE (YEARS); (INCHES) | (POUNDS)| CLASS DIVER
Armstrong HM1 25 70 150 First
H DV
Eggar L<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>