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1stsop| 102 Nisstop| T2 |tstsop| T [ 1stswop| 1o
Tapte | Forcent| Depth | )| Dec o) mew) | 2% | (mowy | Do
Hefium Time Time Time Time
B.itme | 45 ). 50 (F) 80 S0 120
Japanese | 80% 35 12 | 43 15 | e3 15 08 18 | 138
French 7680% | 36 18 50 18 | 70 18 102 21 145
I B.Tmme|[ 45 (J). 50 (F) 80 ] 120 (3), 110 (F) |
IM 80% 45 18 | 64 18 | o4 21 ]| 148 24 | 108
[French 7880% | 45 24 | o0 24 | 110 24 182 7 | 255
B.Time || 45 (J), 50 (F) 80 75 (3). 70 (F.D} 50
Japanese | 80% | 50 21 78 | 21 ] 108 24 T30 | 24 1 174 ]
French 7880% | 51 27 15 27 140 Z7 167 30 | 235
B.Time |45 (J.0) 50 (F) 80 75(J). 70 [F.D) 90 0). B0 (F)
lJapanese | 84% 55 24 [ 27 134 30 174 30 174
French 8283% | 54 30 145 33 176 33 215 33 245
DCIEM 84% 54 27 134 30 171 30 186
B.Time |45 (J.D), 50 (F) 80 75 (3), 70 (F)
l.:_egnese 84% [ 7 1 30 54 30 103
[French 82-83% | 60 3 7 36 225 36 260
DCIEM 3 80 30 5 33 [E
BTime | 45 (D) 50(F) 60
[Japanese | 84% 70 33 145 38 210
French €283% | 68 38 238 42 303
DCIEM 84% 80 36 186
B.Time |45 {J.0). 50 (F)
Japanese 5% 75 || 35 | 21
DCIEM 54% 75 30 21
[French 8283% | 75 45 784
B.Time 45 50
Japanese | 88% 80 42 235
French 82-83% 78 45 | 306

Tisusis & Gerth i X > TEHLNTWB Z L7285, Workman @ M {E
FERMIEONTZLOT, KEERRBOBEKIZIE, BEEDRAE
BOBIZBVWTAREITH D, TNOXZDEFNLVORERICL 55
PIOWEEILITERT EDERE 2D, BB, KEEOR FAZ A A
T DIMEITIE~Te & X RTFRRBV LA L& LTH~F+
BTHD,

BKDORBERIT, BESELZDHICONTHR FAY AL LEEHIBT 5,
RELFALLDEKREIZ. 757 ADETOR LY A AOBKEIL
K IIREINTWVWBEY THbD, DCIEM TRENTW B D EHITE
FT5 &, 60msw DEKTHZBY Iy b THD, ZRNEVEVER B A
A DI BEFEDORNWREREES 2D FINNREL Lo TWVB,
TNPX KIEETR NLEZ A LR TS5 H5EBZDHEKE OBFEIER B
HELWSDER->TWD, FIATEAWADEERENH 72 LT
b BERDOBNY A7 2FoTW5D, ZOKRE, ~VA4v 7 ARBE
R I~3D0EZEMHDI XY R7 LUV EHBT D 2 LIZARARETH
b, TOWEROLEMRRET HAREMEN D 5 & THIE. BERRD
REEERESTYRAIGHETRZIEEA S,
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v/ N RMMERE L XA T ORERDOE YT 5 & X
TTLTErRTER b2V, FAEer7ivvr—y /b
RNVAEEDIZ ) BREICETIERPREVWEEI>IZ L THD, 77—
VAEEIIELL . AEEES TREM. BIEND~2F Y HRARIL
BHEZDEIR~BETHBTHZ ENEREIND, THOXEMHS
NEFTAODRBOREDORERIIFMNBTELIR MLZA LEHESIZH
LTHEFA L 7DOLDL Y RV RESMAEENS,

3.3 BEFHENELE

ABARDBER CINZHBEIIZEEL — 2L RELERIIEERIZ
ATV, AR b AT AR THRE I NZHHER. FEICE D &,
AR HFT TEEIZAR AT RICBEFI L TWA ERELTWAZHIZ, U
TUF 4 —M7ev, EEEIZiL. PHe iZBABY o T2 TV b DT
59 o PN A F — b B HI-» T, BEDRH, ZEXKFFERIZE) Y Fb
HEERTELEIED D, LEORBIEFEOFIRIL PHe & PN. D4
EEZDRETHY, EEROREMETAEN 2B D T-DITEHHDEN
%mié&%fbb‘:@ﬁﬁﬁE@%ﬁh%ﬁmgo<Aéfbéo
BAOBERDOHETIE., WoTmAZRIFFRICEDL D &, 20%He Tk
L TRWEITD LIRELTWD, ZOEIEIE., 0:FERIZED - Th
DT =T LA 7 ORIbHMEFEEIND, BELE, ZOHEIIERERD
BEBELRILEVWIZETHD, ZXRFEROM, FIEMEYT AN
20%72 HIE, ZFONT U RAIBELZANE LR ER>TLEI, £
BT IT . 21%, ATEMEN AT NS T9%FET D BEE L EETH L
NV T AOPEHITFERICELS 72D, bLENRHDIRE H D XV HIT
FUE, LA L7eds B, = DB EIRIC  RUEE LB & 10 4384 E,
ORTEOE LR L YRS R EICBRELTNED, HOEIE
HBERICA-STELT, @ RBESREINDZ bR,

N F o7 ABKIZ PN ERETEZ L, SO0 MEOE Y b
BEREND, =D~V UL, —oi%%f%éobmbkﬁa\
Workman DETF MIFNFNOMBRIIBIT LR EANY T ADEAIZ
ﬁbﬂb#ﬁﬁﬁ@&ﬁmbfwéoi@ﬁ&@MﬁKﬁTéaﬁm
Buhlmann’ sZHL-16 & F WIZEZOEMAMEEME2 A~V T A LT
2.65 fEIZT DB ERELTND, BBEALD~YI DALLERDLLIFIE DU F
FRFLTREFELGELT2.0E L THWSEL I THB, M ITHEEATFR TS ICRET S
BERDHE, COB. FHEAD PHe &, t IR ADBIITTHSE, TOMFHS 2817
rEEsZer55, b LA UHERERH M T Rz L TiEbh iz b,
Workman EF/WMIIRBNT, ~U U ALAELEERNOREETA2EDEN

DEBRMESTEIZRD1EA9, TR NITA Iy 7 ADOBER
DEHEEINERL, TV LEEERIRRLS 257550, (10 ADX
Z2D6R—VIL I TIAI v I ADBERBS LB F = v 7 LTV,
=L, BAOBWEEEITERTES, )

Workman €7 /L2331 2% 5 —>DOREIT, FEAFEFH OB TH
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%, i Haldane & Workman @ HE#EA L TV A FE X, BVEREO
FHiz, L0 0EBEE < X2 TCv5, Buhlmann’ sZHL-16 €T /L%
FlZ 2T, 100 LU FIC 12 0¥ afi@ s < b2 TW5b, ZROD
MERIT. KEMNT, Workman DET L LTV, Z DX 9 72 Buhlmann @
EFETMILVECERAIOBESFEIEZEL,

4. BERFHEDTF = v 7 LT OREE

BRTDE. ZOLAFEOBNIE., BAAROBEREZHETLIZ L~D
AR LIRS 2B L THD, TH E 10 BT - XEOPITH
Tb2BBEX. mENfzEBVD, ~V Ay 7 ABER1~3 L LT
HBETE ok T2, EEOELFMIIZ DEEETE S,
BUIOREZ LB BEDHENEL ., AFX v TRy FHLFIIRD
FEEL . bLEI RLITHFRTE 2V, ThbLIDHKROBER
FRETHERD D,

Y PF V7 Workman BT MIZES XY LRBERFESHE LD LD
RHE EOREIC L > TONERA LR —BBE L TV D02 HET
DI EFEELY, LU, BERRM S EIOFEEEREIZOWT
g4 s L. BERMLES LRRNSEZ DI EICHREICELS ., &
D IERE HEKIZ ‘}LZDJZ D H—ARIIZEV, ZHT(—RRIZ) Y
7 D WorkmanM fEO R+ S L DHERTH 5,

IS OBEROERYE, e ARET D DT, REBRIZ
DNWTDEENRT A FRLETHD, ZNODOBIERDERE LT
ML RITNE, POXIRBESERMLAZ A LOGBENRESINT
W, BERDRERAPUTIROV I EZEBTERS RDILERSHTE
59, MERDBRERFIZOWTOEMET A NI & FEOHFIN
LEHEFRETHD, YVAIZREDY —NMIIRDEEZLNDEDIX, B
EDRERFHITT VICES Y RIFMETH B,
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Table 1. Comparison of calculation method results with those of example calculations (From "Summary of calculations”. page 17. Oct 2006)

o Elg|=|8 &| 82| =3 g
25| 5|8 |7s2| 75| 83 |8 3¢ Tissue holf —me
s 5|85 | |588| £ | =8 |28l :a
2 £13]|¢2 $ §o5| 33 | 2 (8F| o€
gilie 8 8| &g <E |E ol s 10 | 20 | 40 | 08 | 120 | 160 | 200 | 240
(= o - (&)
0 o Soson g, |omom gas 08| o8 08 08 08
1 1 70l 70| Ditio Ditto 116 99| 90| 89 8.1
5 11.9] 100 90| 85 8.1
1 70,__70] Dito | Ditio 164 135 08| o4 54
; 18.6] 13.6] 10.8] 95 8.4
240 238] 0| 70| 70| Dito Ditto 640 640 640 63.1 442
4 54.0] 64.0] 64.0] 63.1 442
2311|169 Ditio Ditio 636| 636 639 631 [T%
242 1| 2| &4 Ditto Ditto 624] 632 636 63 443
243 1| 3| 48] 50| Ditio Ditto 605 622] 3.1 62 443
M39 | 846 77.0] 70.7] 650 59.3]
244] 1| 4| 39 425 Ditio Ditto 584] 610 625 624 443 398 362
243.9 4 58.3] 609] 624 624 44.3] 39.7] 361
254 10| 14] 39 ﬁ Ditto Ditto 2.4 440 501 557 587 441 398 363
2539 Stop time does nof include ascenttime | 2.5 10| 4 44.0] 501 55.6] 58.7 a41] 39.7] 362
il M36 | 80.1] 7238 66.8] 614 66.0] 557 52.1]
256] 5| 19 Ditto Ditto 24 404] 462 527 567 439 397 363
258.9 2.0 5 4 40.4| 462 52.6] 569 439 39.7] 362
_ _ M33 | 76.6] 68.6] 628] &7 52.7] 52.4] 494
269 10| 29| 33 Ditto Ditto | 6.9/9.0 359] 403 473] 532 435 395 362
2689 8.9 10 | 485 | 3s5.9] 403[ a73] 533 235 395 362
M30 [ 71.1] 644 590 49.4 494 464
279 _10] 39| 30 Ar 20%He g1 150] 242 358 460 491 9 420 354 354
278.9 9.2 0] 5 15.3] 245 36.0| 462] 493 460 420 385 354
See note below 5.5 15.0] 242] 35.8] 464 46.0] 42.0] 384] 354
| [ [ M27 | 6.6 602 55.1] 506 48.8] 461] 458] 431

Black cells - Japanese caiculations
Red cells - Calculated values from numerical integration

Blue cells - Calculated with switch to air at 33 msw before ascent to 30 msw, P,., agrees with Japanese calculations

Table 1. Comparison of calculation method results with those of example calculations (From "Summary of calculations”. page 17. Oct 2006)

Ble|<=|8 &§| 82 | =3 E
E|Eg|8 8| pal| 73| 25 |22k TR - 2
® 8 g ® c i c % £3 g g 1 E 1
B |& g £ g ¢ ° 38 ] é U E
E| < & 8| @5 <E 3 5 10 20 40 | 08 | 120 | 160 | 200 | 240
289 10] 49] 27 Ditto Ditto 95 93] 158] 275 399 456 437 405 373 346
288.9 9.5 10 5 9.4 16.0 27.6 40.1 45% 43.8 40.6 374 34.5]
93 93] 158 27.5] 39.9] 457| 43.8] 40.5| 37.4] 346
_ _ M24 | 621 56.0] 51.2] 470 452 428 425 404
15[ _64] 24 Ditto Ditto | 10.6/10.1 74| 100 191] 323 40 X ; 8 334
303.9 10.7 15 5 74| 10.0] 19.2] 32.4] #41.0] 408 385 359 334
105 74| _10.0] 19.4] 324 #1 407 38.4] 358 334
M21 57.6] 51.8] 47.3] 434 7] 395 392 374
324] 20] 84| 21 Ditto Ditto | 13.6/16.3 63| 72| 127 247 354 338 31
323.9 16.4 20 687 6.3 7.2 12.7 24.8 35.5 33.9 31.9
16.1 6.3 72| 12.7| 24.0] 354 33.8] 1.9
M18 | 53.1| 47.6) 43.4] 39.8] 38.6] 359] 341
349 25| 109] 1§ Ditio Ditio 25 — T6| 59| 66| 180 29 X 6] 315 301
348.9 22.8 25 7 5.5] 5.9 B.6 18.0 29.7 32.8 32.7 31.5 30.1
225 5.6 59| B.6) 18.0] 29.6| 32.7] 327 31.5 30.1
M15 | 48.6] 434| 395 362 350 344 g‘i 32.6] 314
379] 30[ 139] 15| Ditto Ditto | 26.6/28.8 50 51 83 127 240 282 202 289 28.0|
378.9] 28.0 30 [ Two9 5.0 5.1 6.3] 12.8] 240 28.4] 29.3] 28.9] 28.0
T 27.7 5.0/ 54| 6.3] 12.7] 240 283 29.3] 28.9 28.0
1] M2 | 44.1] 392 356 326 314] 308 28.1
42_9| 50 189] 12| 100%0,warb | Ditto 454 44] 44| a7 r% 171 22 244 250 2438
428.9| 44.9 50 9 4.4 4.4 4.7 7.9 171 224 24.5 25.0] 248
| 44.6 4.4 44| 47| 79| 174 223 244 25.0] 243
] _ M9 | 39.6] 35.0( 31.7] 29.0] 27.8] 272 26.3] 26.0 zs.il
4 50[ 23] 9 Ditto Ditto 477 38] 38 40 55 124 176 204] 216 22
478.9| 47.6 50 9 1.8 3.8 4.0 5.5 12.4 17.?] 204 216 22.0
473 38 38| 40 55 124] 177 204] 216 22
M6 35| 30.8] 27.8| 254] 242| 236 230 27 224
14| 135 374] 8] Ditto Ditto 130.4 32 32 32 3. 6.1 98 128 147 15
§13.9 | 1299 [135] 9 32 32| 32| 34 64| 99 1z.s| 14.7] _15.9)
| 129.6 32| 32| 32] 34 e4] 98] 128 147 15
Mvalue at 0 msw 26.1] 22.4] 200 182 17.0] 164 164 16.1] 16.1|
Page 2 of 2

30



Table 2a: Summary of results - table calculation check for Heliox Table 1 - 30 < P <= 50 msw

' Werking

pressure (Mpa) Decompression Stop Depths and Decompression Stop Times.

Zbottom gas Total Bottorn Time
Bottom Gas Breathing Ax Breathing 02 Breathing

54 | 51|43 | 45| 42| 30| 36| 33|30 |27 | 24| | |15 |12] 0|8

Time 1o frst stop

% 02

s0ps and e 1o frst
sop
Towi Decompresson
Tme
Elapsed Time fom
Stan of Descent

Sum of Gecom pres mon|

e
8
#
2
g

4-5=6':O-19
S1op trme requred 15 o of o a4

[Critcal companment 3 4 4 35 6
00 =6i20:34 4 1 w0 0] ¥ - 154/
|Stop tme required 49 1 5[ [] li[
- Crtcal companment 4 4 4 5 6
D 0H<PI04S ™58 —¢, 2. 8 3 100 10} 151 10| 10 18] 11 193

Zibotiom gas. =
B80%heliox Swop tme requred 18 of o o 70 T

20%02 Critcal compariment 4 4 3 5 3 []

[ @ =620 63 3 019 0] 1 uaw_ml
Stop tme required 36 o of &3] 178 95 |

Cnteal comparyment 4 4 3 3 6 8
120 =6 /2094 3 [ I T 3| 1 8] 1 318
Stop bme required of o o 410f 11.8] 350] 1474

Crtcal companment 4 3 3 3 [ ; 2 [] l

® = 12018 4 01 |Mj$==#_§
Siop bme requrred T4 o 0 0 0 3
C?cdwnprmmr 3 4 4 4 ] 3 !
[ 8 =71 2033 # 8 19 0] 19 1 @ 1 65|
S100 tme requred 420 03 0 0] 55 61 |
Crtcal comparment 4| a]Jas5]5]s
DOAS<PI0N0 ™75 =~ 20 a8 4 0| 10 10| 10| 10| ¥ TH[ 1 >1d]
Pooem @™ [Sicp tme requred 17 o o o o 84 854] I
20%02 [Crtcal companment 4l a]a]s]|s]s 8 4

@ =7 120163 4 0] 1 1 W[ 10 174] 17 264,

Stwop tme requred 35] o of 10 78] 242[ 1010
Critcal compariment 4 | a] 5] s5]5]6] 8
120 =71 20+99 4 1w w0 wf 10 wof 1 24] N4 454

Swop tme requred of o o o 34 204] 37.0{1332
Criteal companment lsls] =leld [ F] 9]

Red font - results of table calculaton check Stop tmes required are longer than actual stop tme
Sum of stop trmes and ascent times do not add up to total decompress.on time

Table 2b: Summary of results - table calculation check for Heliox Table 2 - 50 < P <= 70 msw

i) Working

pressure (Mpa) Decompression Stop Depths and Decompression Stop Times

@ bottorn gas Total Bottorn Time
% hebox Bottom Gas Breathing Arr Breathing 02 Breathing

54|51 (48 (45| 42 | 30| 36 | 33 (| 0| 27 | M4 |2 | 18|15|12] 0| 6

% 02

Tme o frst stop
Start of Descent

Elapsed Tme from

Sum of decompres 8o

s$10ps and tme tofvst
sop

Total Decompresson
Time

N
=
=
=1
J
j

45 =71 2018
Stop tme requrea 2.5) 0 0f 0 0f of 47.0
Critcal compariment 3 4 4 4 5 3 6

00 =:+20:83] 4 | 0] 0] 1o 1o wf o e 134f 1
Stop tme required 7] of of of o of 34 760
S Critcal compariment 4 4 4 S 5 5 5 8
DOM<PI0SE M- 0 5] 4 10 10 0] 1w 10 10 10 74| 174] 240

%ty [Siop tme requies o o o o o o o 143 06|
18%02 Critcal comparment Tl A2 5|5| 51 €8] 8
=7+20+63| 4 1 1 ¥ [l
Stop tme required 13 o o o 112 4

m 209
|
Crtcal compartment 4 [] 3 3 ] 5 6 Li E]
274 304
|

120 =7+20+93| 4 1 1 100 10 1 274
Stop tme requirec 36 0o o 14] 59 493 1413
9 9

-CntchiM'n 4 E H 5 [ T 7 |
=8+20+17| 5 10 10| 0] 1 10 1 110] 11 155

Stop tme requirec 22 of o of o of o 5o
Critcal companment 3 4 4 4 5 5 5 [
60 =3i20i32] 4 1 10 10 1] o[ o] 15 154 154 214
Stop tme required 15 of of of of of o 53 @
Critcal companment 0 T O 0 O O T T
(D025<PS000 ™27 o e | # L I T L I =] 1
0

Zbottom gas -
B4%helx Stop tme requrea [ [1] 0

18%02 Critcal compartment 4 4 4 5 5 S|§® 7
@0 =3 +20162]| 4 1 1 1 10] 10] 1 1 24 240) 30
S1op tme requrec 52 270 o o of o7 78] 255 419 1341

[Critcal comparment ld 4 [] 5 5 5 6 7 7 E]
1
9.3

2

120 =8 ' 20 192 | 4
|Stop tme required 43 42| 5S4 77| 19
[Critcal compartment 4 4 5 5 5 T

33.0] 38.7] 61.0] 133.2
T ]

0|
w|

Red font - results of table caiculaion check Stop tmes required are longer than actual stop time
Actual first stop too shallow, should be here
Sum of stop times and ascent tmes do not add up 10 total decompression time
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Table 2b: Summary of results - table calculation check for Hebiox Table 2 - 50 - P <= 70 msw

i Working iy [ §
pressure (Mpa) § Decompressian Stop Depths and Decompression Sop Times E’g § 2%
- L3
2 bottom gas Total Botorn Time H . Eﬁ EE E'g
% hebox 8 Bottom Gas Breathing Ar Bresthing T g“
%02 £ e |3 ]
E 5148 45| 42 |30 | 36| 33| 20| 27| I 21 §2 |18 |¥
45 =9+ 20116 | 4 0 10 W 10) 124] 124  189|
Stop bme requirec 20|
ICﬂdmm 3
60 =35:20:31| 4 10 10
Stop bme requred 33 20
L Crtcal arment 4 4
D 000<PS085 [~ 35 =g, 20 e8] 4 T
N'I.h: Stop tme required 11! 23 13
16%02 [Criteal comparzment 4 4 4
00 =9:20i61] 4 10 10 10
Stop tme required 58] 64 33
[Criteal comparrment 4 4 4
120-9 20:81] 4 00199 0| 1 i a&ﬁ
Stop tme required 04 1] 27 65 &3] 81| 174] 286 331 49 1440 |
Critcal 4| s 557 7[s[s]s ]
45 =9+ 20:16| § 1 1 0] 0] W 1 1 145 ¥ 190}
Stop tme required 38 01
Critcal compariment 3 4
=9+2013] § o 1 10
Stop tme requred 3y 24
=
(@ 0.85<PS0.70 __m;:= % 4| 8 T —— “
Roosomgm [ e : 0y 59 01] o] T8 51 & ;
1::::;‘" Crtca companment AFEE I A E I E R EA R A EdE 9
T @-9:2016 4 T 010 10| 10 314 314 404
Stop tme requrec 63| 62| 71 3¢ 4] 52| 75] 152 228] 351 547 1465
Critcal companment 4 4 4 4 5 5 3 6 ¥ T 9 9
10 =9 :20151] 4 01 [ 7 mﬁ_m 514
Stop tme requred 15 18] 23] 1 11 65| 74| 66| 23] 368 535 462 1189
Critcal companment 2lalalslslslzlalrls][als 9 |
Red font - results of table calculation check Stop times requred are longer than actual stop time
" | Actual first stop too shallow, should be here
Sum of stop times and ascent tmes do not add up 1o iotal decompression time:
Table 2c: Summary of results - table calculation check for Heliox Table 3 - 70 - P = 88 msw
3 wantrg . EE
pressure (Mpa) W Decompression Stop Depths and Decompression Stop Times ¢ 0 .5
3 SEa E EZ
2 bottom gas Total BoomTme | = : - é c 8 gl=o
<, heliox 8 Botiom Gas Breathing Air Breathing 02 Breathing i i ;‘i’
%02 E o 2
= 51 | 48 | 45 | 42 | 30 30 27|z4[21]1a||5 1z o_§_§ 3 T
45 =10+ 20 115] & o wof o 0] v 10] 20 210] 1
Stop ime required 31 o 03[ of of of o 1.8 19.9[104.1
|Critica compartment 3 4 4 4 4 [} 5 5 5 5 6 B
60 =10 2013 4 7| o o o 1o o[ 10 o[ 10 11! 274 274 334
Siop time required 13 24 43 65 35 0o o oe 41 123 307] 470[140.5
) Critical campartment I ) T Y T - T e
DOTOPIAT 555720 1as | 4 * ld # 10) Hﬁ% &0 126 39 404
mm el Siop tme required v [ 105 4] 113 125 67| 71 8.3 0.5 18 00| 576139.6]
17%02 Criica compartment I I I T Y T
90=10+ 2060 4 I I T [EEE G EEEEC I
|Stop time required 3 54 72 84 w2 n2s[ 78 41 95 210] 255 59.8] 141.
Creical 2| «lala|s]s]is|a]z]lr]s]ls] s
120 =10+ 20 190 | 4 o 1o 1 25 470] 47|
|Stop time required 23 23 31 114 137] 95 &9 11.8] 25 138.
Crmcal compartnent 4 4 ld 5 3 5 7 7 7 9 9 [] E] 9 £]
4 =10+204:18| 5 [ il 10 1 [l 1 1 1 1 1
Stop time required 300 o o 18 13 o o o of 55[ 221[108. | |
Crical comgartment 3 4 4 4 4 3 5 3 5 & 7 9
60=10+20/30] 5 w| ol 10 10 10| 1w 10 1 10 10 310) :nd ﬂ
Stop bime required 16| 2] 35 52| 73] 38] 14 27 sof e 21.4] 288 459182 [ |
Craca comgatment s alalalalalSTsIs]elTlz]a]s
DOTE<PSOR M=r— 5| 8 : [ ISE G I I S - i
m Siop e required | 90| 102 08 114 9] 76 39| 0 78 0 IGE |
12%02 Critical 4]l ajafalsisis|s{e|[rTr]Is]|s]s
90 =10+20i60| 4 1l 1o ol 1 1 60| 1 434] 434 524f
Stop time required 74 68 70 77] 103] 205 98] o o] 4] 107 590] 51.6[124.1
Cracal ] alalalals]lsCslzTslzlsls]ls]ls ]l _
120 = 10 + 20 | 90 4 104 10| 10} 40| 40| B55)
Stop bime required 3 31 34 253 29.1] 189 0| of o of 103 =
Critical compartment 4| 4| a5 5 s 7771 s|9s[sloesls]5>s] 1
Red font - results of table calculation check [ | Stop mes requrred are longer than actual stop time
7 | Actual first stop too shallow. should be here
[ Sum of stop times and ascent tmes do not add up 1o total decompression time
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Table 2c: Summary of results - table calculation check for Heliox Table 3- 70 < P <= 88 msw

1 Working
pressure (Mpa)

(Zbottom gas.

% 02

Total Bosom Tme

Tme 1o frst stop

Decompression Stwop Depths and Decompression Stop Times.

Botiom Gas Breathing Air Breathing 02 Breathing

51 | 48 | 45 | 42 | 3@ | |33 |3a0| 27|24 )21 |85 12(8 | 8

1 0B0<PS0.85
gas
88%heliox
12%02

45 =11 3014

o

Sum of Je0om pres mon

wop
Total Decompression
Time
Elapsed Tme fom
Start of Descent

Sps Bnd Ime 1o e

B
B
g

Stop brme required

Critica compartnent

60 =11+20i28

Stop tme required

Crtical compartment

75 =11+ 20 i 44

Stop tme required

Cruical comparment

90 =11+ 2058

Stop tme required

Crmical compartment

=11+20 488

Stop tme required

Crmr._i comparmment

) 0.85<PS0.88

45 =17+ 20 +13

Stop time required

Crincal compartmant

60 =12¢20138

Stop tirme required

Critical comgartnent
T8 =12+20 148

Stop time required

Critical comparment
—

82=1312:2013%

Stop time required

-

|Crixcal compartment

00 =12 < 20 158

Stop time required

Critcal compartment

4« a]a]a]s 5 | 86 | 7| 7|9l sTsTlos
10 30) so] 75 %
133 11.5] 10.8] 10.6] 10.9] 15.4] 20.6] 10.3] 10.6] 123] 183[ 27.1] 35.4] 46.3[ 483[07.0]
ERE s |

4] a] a] & s | s SslelT 7 9 E

Red font - results of table calculation check

Stop times required are longer than actual stop tme
Actual first stop too shallow, should be here
Sum of stop tmes and ascent imes do not add up 1o total decompression time
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ANNEX 1

COMPARISON OF NUMERICAL INTEGRATION METHOD WITH EXACT

SOLUTIONS FOR EXAMPLE CALCULATION (70 MSW FOR 240 MIN)

Annex 1a — Swiatch to air on arrival at 30 msw

Annex 1b — Switch to air on leaving for 30 msw

Annex 1a. Comparnson of Py, and stop times from numenical integration method with solutions from exponential equation

for 70 msw example calculations (swatch to air at 30 msw)

Calculated by exponential equation to check Phe values after stop time required
Calculated by exponential equation to check Phe values for actual stop time used

Calculated by solving for t for the decay from start of decompression stop to M-value.
* Estimated stop time does not include ascent time from previous stop (under-estimated)

** Actual stop time includes ascent time from previous stop
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) Est Stop | A% |sate Deco| Critical ! 2 3 4 5 s 7 8 8
Time Depth tme® stop Depth Comp # He
time** 5 10 20 40 80 120 160 200 240
D 0 70| e B00| E00| 800 e00] 800 B800] 600 600 800 08
1 70 -8.0 8 1189 o008 o010 8.51 B25| 817] 813 8.10] BOE| 08
2 70 5.0 1 18.64| 1361| 1088 v48] 874 B40| 8237 830 825 08
3 70 11 1 2451] 16.00] 1266 1040 021 BE1 B.61 848 841 0© a‘|
100 70 325 3 6400 6304 6222 £402| 4036 3240 2761 2434 219¢| 08
200 70 36.7 4 64.00] 6400] 63.04] 6223 5406 4631 4041] 3505 3253 08|
230 70 374 4 64 64| 6300] €31 5601 4088] 4407 305 3588| 08
240 70 37.4) 4 64 64| e300| €312 5897 40.08] 4418 3058 350e] 08

PHe calculated from exponential equation ©4.00] 6400 63 83.12 441 30.

Dive to 30 msw M39] 846 770 707] 650 638 632 59 59. 55.1
2413# 39| 36.8] 4 58.34| 00.02| ©2.38] 0235 5079 40.00] 4428 3074 36.13] 08
246.38 39| 25 36.0) 4 52.73] 57.46] 6045 ©1.37| 5641| 40B4| 4423 30.74] 36.16] 08

Calculated from exponential equation 52 57.45| 60 6138 56.41] 4083 44 3074 3615

| | | | | M36| B0.1| 728] 668 614 60.2] 596| 56.0 557 521

S time calculated from In ation
253.88 38[ 10] 327

Calculated from e ial for actual time ) g
254.25 :wi 33.8] 43.67] 40.75
256.25] 36] 2.0 1 33.0 4 4201 48.07

Calculated from exponential equation 4201| 4807

| I I M33| 756 686

Stop time calculated from In tion
258.88 38| I 5] 32.2] 4 4042| 4619] 5281] 5688 5454] 4003 4301 3987 3823] o8|

Calculated from e ial for actual time |
250.25 33i 32.1 4 40.17] 4592| 5230 56.72] 5448 4000 4300 32067 3623 08
268.15 33| 8.9 | 30.0) 5 30.08] 4062| 47.61| 5353] 6200 4827 4364] 3051 3618 08

Calculated from exponential equation | 40, 47, 53.53| 5200| 4827| 43 3051 3618

I8 | | I I M30] 71.1] 644] 590 642 530] 524 494 431] 461

Stop time calculated from In i %39 EX]

268.88 33] | 10] 20.9] 5 3502| 4031] 47.20] s5320] 5287 4821 4351 3050 3818 o8

Calculated from e al for actual time




Annex 1a. Companson of Py, and stop times from numencal mtegration method with solutions from exponential equation

for 70 msw example calculations (switch to air at 30 msw)

L Actual 1 2 3 4 5 (] 7 8 [
e | oo {500 | g [ e ey =
time"* 5 10 20 40 80 120 160 200 240
Dive to 30 msw
26928' 30] | | 208 & 3576| 40.11] 47.08] 53.15| s281] 48.18] 4346 30.40] 36.18] 02
Fraction inert 1o 0.2 _
278.48] 30 9.2 | 2705 15.75] 24.97] 38.41] 4!.43 40.37] 48.10] 42.10] 38.50] 3544] 02
C. from exponential equation 15 { 46.10)
| | | | | M27] 6.6 60.2] 551 506 49.4] 488] 464 458 431
Stop time calculated from In ) 34] 81
270.88' 30 10] m.g[ 5 15.34] 2451| 36.02| 46.23] 40.23| 4001]| 4204 38.48] 3540 02
Calculated from exponential egn for actual stop time
279.28 27| | 26.7) 5 14.92] 2404] 3583] 4508] 4008] 4502] 4108 23841] 3537 02
288.78 27| 95| | 246[ 5 042 1602 2771] 4011] 4579] 4386] 4050 3741] 34@1] 02
Cal p | equation 1
| | | ] ] M24 62.1 56.0 61.2] 47.0 45.8] 452 428| 425 40.1
Stop time calculated from In equation | -os8 -3
288.88 27 1 o] 240 5 030 1508 2764] 4005] 4576] 4384] 4058 3740] 3461 02
Calculated from exponental eqn for actual stop time
280.28 24] T T 23 4 5 0.268] 1572 27.38] 30.82] 4502] 4376] 4052 37.38] 3458 02
29090.08] 24| 10.7] | 21.0) [] 7.38] 1105 2000] 3424] 42.10] 4154] 3800 23624] 3373] 02
Calculated from e al ation 7. 1
I I M21| 576 518 473 434 422] 416] 395 392] 371
Stop time calculated from In equation
303.88 24] i 15 203 e
Calculated from exponential eqn for actual stop time
304.28] 21 | | 20.2 3
320.68| 21| 16.4] | 18.0) 7
Calculated from al equation
I I I ] m18
Stop time calculated from In equation &
323.88] 21] | 20] 17.6] 7 6.26] 7.16] 12.70] 24.76] 35.47] 37.00] 3577 33es| 3190 O02
Calculated from e al for actual time
324.28| 18 17.8) 7 6.24] 7.13] 1281] 2463] 3537] 3602] 3572 33@2] 3187 02
347 08| 18 28| i 15.0) 7 5683 501 8.78] 1842] 3003] 3308] 3280/ 3168 3020 02
C from e: ntial equation il .
| | | | [ M15] 486/ 43.4 39.5/ 36.2 35.0] 34.4 329 326 31.1
Stop time calculated from In equation -14] -148| -227 -128 =10.3]
348 B8] 18 T 25] 148 7 562| 588] 850 1803] 20ee| 3278 3268 3152 3007 o2
C. from exp. ial egn for actual stop time I |
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Annex 1a. Comparison of Py, and stop times from numerical integration method with solutions from exponential equation
for 70 msw example calculations (switch to amr at 30 msw)

st Stop | A3 oape Deco| Critical 1 2 3 4 5 8 7 8 2
Time Depth time" SI‘DF Depth Comp # He
time** 5 10 20 40 80 120 160 | 200 240
340.28| 15 148 7 500 586] e54] 1704 2057] 3271] 3283] 3148 3004] 02
377.28] 15 28.0 12.0 ) 601 512] 634 1206] 2428] 2867] 2047 2003] 2808 02
Calculated from exp tial ion [ ] A
| I i I 1 mi2]  441] 392 356 326] 314 08| 298] 203] 284
Stop time calculated from In equation -12.4 248] -279
378.88] 15] | 30] 19 © 501 511] 627 12.75] 2401 28.36] 2031| 2800 27.08] 02
Calculated from exponential egn for actual stop time
370.28] 12| | | q [ 4,00/ 5.10] 6.25] 12060 2305 2830] 2026 2887 27.08 02
424.18] 12| 44.9] [ 9.0 [ 440] 443] a470] 821] 17e65] 2284] 2487 2534] 2510 02
Calculated from exponential equation E ;
[ I [ mM9| 396 350 317 290] 278 272] 263 280] 251
Stop time from In equation 82| -20 -380] -448
428.88] 12] | 50] 8.7] o 440] 442 473 701 1712] 2235] 2448] 2500 2482 02
Calculated from exponential egn for actual stop time
420.28) 9] I I 8.7 [ 438] 441 472] 788] 1707 2231] 2442 2497] 2479 032
476.88 9| 47.6] | 80 o 380] 382 308 550 1259 1786] 2088 2175 2210] 02
Calculated from ial ion ] ; i
| I Ms| 351 308 278 254] 242 236] 230 227 221
Stop time calculated from In equation _l -1 327 475
478.88) Al T 50] 5.0 9 3.80] 2382 307 653] 1244] 17.70] 2043 21.63] 2198 03]
Calculated from exponential egn for actual stop time
479.28 3| | | 50 o 3.78] 3.81] 396 551 1241 17.06] 2040 2160 21.67] 0.2
aoo.@l 6] 129.9] | 0.0 [ 3200 320 321 344] ©019] 1003] 13.00] 14.03] 16.10
Calculated from e ial i E
i [ I Mo| 261[ 224 200 182 17.0] 164] 164] 161 161
Stop time calculated from In equation
813.88] 8] I 135] 03] e
Calculated from exp ial eqn for actual stop time
814.83] 0] | | -0.2 (]

Calculated by exponential equation to check Phe values after stop time required

Cailculated by exponential equation to check Phe values for actual stop time used

Cailculated by solving for t for the decay from start of decompression stop o M-value
* Estimated stop ime does not include ascent time from previous stop (under-estimated)

** Actual stop time includes ascent time from previous stop
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Annex 1b. Companison of Py, from numerical integration method with Japanese method of using average depth during travel

it 1 2 3 4 5 6 7 8 9
Time Depth Safe Decol Cntcd‘ He
Depth | Comp 5 10 20 40 80 120 160 200 240
0 0 70 6 00] 8. i B00] 6. B 8.00] 800 8. 1
35|Caic on average depth for desc. time 11 % 8 8.48 8.16 .1 2] .1 8. 0.8]
1 70 69 6 11 ) 0.01[  &51 825 8.17 .13 .1 8. 0.8}
2 70 5.0 1 18.64] 1361 1088 9.46 B.74] 8.49) 37 30| 8. 0.8]
3] 70 K] 1 2451 16. 1 1040 921 881 861] 849 841 08
100| 70 325 3 64. 63. 6222 5402 4036] 3249] 2761 2434] 21. .8
200 ?,% 36.7) 4 64 3 6304| 6223 5406 4631 4041 :
739 374 [} 64 [ZX 6300 631 5601 ; . X
240 70 374 4 64. 6399 63.12] 5697 49.96] 44.16 8|
240 70[Based on average depth for desc time 64. 63.99] 63.1 56.97| 49.96| 44.15 35. 0 8|
Dive fo 39 msw
241 66[Calc on average depth for asc. Interval .
242 58|Calc on average depth for asc. Interval 63.1 62.93| 5698 50.04 44.27| 39, 0.8]
243 50|Calc on average depth for asc. Interval B0.5 3
24387 42.5|Calc on average depth for asc. Interval 58,4 X
24387 39 | 368 4 58.3 60. 62.38 56.79] 49.99] 4428 39.74 36 0.8
Note: All black font values have been calculated with the numerical integration method
Red bold font values are calculated by exponential equation based on average depth during the travel interval
Biack bold font values are those for comparison with the average depth method
Pagedof 7
Annex 1c. Comparison of Py, and stop times from numerical integration method with solutions from exponential equation
for 70 msw example calculations (switch to air on leaving for 30 msw)
Actal Safe 2= 1
Tme | Deptn [ES5®P Sate | crscal 2 3 4 5 [ 7 B ] ~
tme’ | e | Dep [CO™P®| 5 10 20 @ 80 120 160 200 240
o[ 70| _© B00| 800 800 80 e T T T Y T
1 7 86| o 11.80 9.0 9.01] € 8.25 8.17) B.13 8.10 808 08
2 70 50 1 18.64 13.61 w.sj 4 8.74 840 8.37 8.30 825 08
3 70 A1 2451 16.99 12.60 104 021 8.81 Bel 840 841 08
100 70 325 3 6400] 6304] 223 5402 4038] 3240 2761 2434 2100 08
200 70 387 4 e400] 6400 e304] 6223 54.oa| 4831 4041 3505 3253 08
238 70 74| 4 @400] ©6400] ©6300] 6300 6685 4080 4300 3041 3580 038
230 70 374] 4 osoo| 6400 e3ee| e3ip| 5601 4e88] 4407] 3050 3588 08
240 70 374 4 @400] 6400 e300 6312 5607] 4eoe] 44168] 3058 3508 08
PHe calculated from exponential equation Fl
Dive o0 36 msw 846 77.0 70. 65.0 638 59.3 59.0 55.1
243.87] 30 321 4 6834 80.92] 02.38 62.35 56.79 40.90 4428 3074 3613 08|
246.38 g 25 360 4 5273| 57468] 6045 6137 5641 4084] 4423] 3074] 3818] 038
Cak d from exponential equation 81 5641 44
T I T T [__m3s] 801 728 66.8) 61.4 60.2 596 56.0 55.7 521
time calculated from In equation 2.4
253 88| 30 ﬂ_ 0] 337 4 4308| 5006 5560 5867| 5633 4030 4407| 3e72] 3622 038
Calculated from exponential eqn for actual time
254.25 38] 3361 4 43087] 4975 55368 5853] 86527 49038 4406] 3072 3822 08
258.25 as| 20] ] 3200 4 4201 4807 54.12| 5779 5495 4022 4306] 3e70] 3623 08
Calculated from exponential equation
T I | | w33 75.6 68.6 62.9 57.8] 56.6) 56.0| 52.7 524 491
time calculated from In equation -2.0]
258 28] 38] ﬁ 5| 322 a 4042| 46.10] 5261 5688 5454| 4003 4361 3067 3623 0.8
Calculated from exponential eqn for actual stop time
250.25] 33 | 321] 4 40.17 4592 52.39) 58.72 g4.48 49.00 43.80 36.87) 3823 0.8
268.15] 33 8.9 | a00] 5 X . 1 4354 3951 36.18 08
Caloulated from e; i 4354 1
494 491 46.1
time calculated from In equation
268 88] 23] i 10] 200
Caiculated from exponential eqn for actual stop time

Calculated by exponential equation to check Phe values after stop time required
Cakulated by exponential equation to check Phe values for actual stop time used
Caiculated by sohing for t for the decay from start of decompression stop to M-value.
* Estimated stop time does not include ascent ime from previous stop (under-estimated)
** Actual stop time includes ascent time from previous stop
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Annex 1c. Comparison of Py, and stop times from numerical integration method with solutions from exponential equation
for 70 msw example calculations (switch to air on leaving for 30 msw)

Acwal | Safe 1 2 3 4 5 (] 7 8 ]
Tore: | B Est s:m sop | Deco | Ce3l e
me’ | ume | Dapin |COPR| 5 10 20 0 80 120 160 200 240
Fraction inert. 002
Dive 1 30 msw
260 28/ o[ If! | 208] 5 3443] 3044 4875 5208] 5272 4812] 4345] 3045 3015 02
278.18] 3p| 83| 270 5 1560] 2400] 3648 4855 4040 4811 4211 38.50 3543 02|
Calculated from tial ] 4011 4211
| T 1T w27 66.6 60.2 55.1 50.6 49.4 488 461 458 431
Stop time from in on | 1 21| |
278 e8] ap[ [ 10 208] 5 14.98 24.18] 3578 4608 40.15] 4505] 4200] 3842 3538] 02
Calculated from exponential eqn for actual stop time
279.28] 27 | 287 5 1450 2371 3539 4582 4001 4587] 4104] 3838 3534| 02
288 68| 27, 93 | 240 5 938] 1506] 2768 40.10] 4578] 4385 4058 3740 3460] 02
PHe calculated from ial equation 1
| m24 62.1 56.0 512 47.0 458 452 428 425 401
time calculated from In equation 1 1 |
288 B8] 27 | 10 239 5 0.30 15.78 27.47 30.63 45.68 4370] 4054 37.37) 34 58 0.2
Calculated from exponential eqn for actual stop time
28928 24] | 238[ 5 9.18 1555  27.19 3070 4555] 4371 4048] 3732] 3455 0.2
200.78| 24 105 | 210 & 3423 4218
Calkculated from exponential equation
T I _,1_ [ T
time calculated from In equation
303 88] 24] i 15]  203]
Calculated from exponential eqn for actual stop time
30423' 21] [ 202]
320.38 21 164 [ _180]
Cakulated from -w‘ gﬁuﬂnﬂ ; I
time calculated from In equation
32388 21] [ 20] 178
Calkulated from exponential egn for actual stop time
3242‘2! 8] T 175] :
34878 18] 225 | 150 7 563 592 879] 1844] 3005 3307 3280] 3168 30.19] D02
C ‘exponential equation 5683 1 31
I 1 I I [ mi1s 48.6 43.4 39.5] 36.2 35.0 34.4 32.9 326 31.1
tme calculated from In equation -1 -14. 225 -12.8} -10.0
348 88 18 25] 148] 7 562 5.88 8.57 17.68) 26.61 3274 3285 31.49 30.05) 0.2
Calculated from e i n for actual time
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Annex 1c. Companson of Pg, and stop times from numerical integration method with solutions from exponential equation
for 70 msw example calculations (switch to air on leaving for 30 msw)

Actual Safe A 1 4
. — =l 2 3 5 ] 7 8 ] e
Me" | gme | Depth [CO™P*| 5 10 20 20 80 120 160 200 240
e e ———
340.28 15 147 7 5.60 5.88] 8.52 17.80 053] 3208] 3260] 3146] 3002 02
376.08 15 27.7 120 © 501 13 8.35 12.68 430 2858 2048 2003 2808 02
Caloulated from e: ial equation 501 F ]
T 1 w12 441 39.2 35.6 326 31.4 30.8 296 293 28.1
tme calculated from In on -1 -26.6 -27.
378.88 15 3] el e 5.01 5.11 8.26 1272] 2398|2833 2028 2888 27907 0.2
Calculated from exponential eqn for actual stop time
a'razgl 12] | K] .g{ [] 4.00 5.10 6.24 12.67 2391 28.27 20.24 28.84 27.04 0.2]
42388 12| 448 [ oo @ 4.40) 4.43 479 822 17.06] 2285 2487| 2534 2510 0.2
Calculated from i uaton 4 &
| I 3| 39.6) 35.0 31.7] 29.0 27.8) 27.2 263 26.0 251
time calculated from In | I . 201 357
42888 12] so] 87 @ 4,40 442 473 700 17.10] 2233 2443] 2498 2480 0.2
Calculated from exponential eqn for actual stop time
4zua| Al [ &7 o 438 4.41 472 787 1705 2228 2440] 2495 2478] 02|
476.58| o 473 ] 60| ¢ 380 3.82 3.98 550 12.60 17868 2058 21.78] 2210 02
I i t | [ 35.1 30.8 27.8) 25.4 242 23 6] 13.0 22.7 221
Stop time calculated from in equation T i ; -18.2) -325 4T
478 88| [ [ 50 59 @ 3.80 3.82 3.97 5.52 12.42 17.68 2042 2181 21.08 0.2
Calculated from exp jal eqn for actual stop time
470.28] 6 | 378 381 .06] 651 12.39) 1705  2036] 2150 2105 D2
608.88] 8] 1296 | oo o 320 320 .21 344 6.19) 10.03| 13.00]  14.93 18.10] D2
Calculated from jal equation a‘# 3 X i
| | MO 26.1 224 20.0 18.2 17.0) 16.4 16.4 16.1 16.1

* Estimated stop time does not include ascent time from previous stop (under-estimated)
** Actual stop tme includes ascent time from previous stop
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