Date 17 December 2018 General Comments: (weather, rig configuration)
Time 14:35:40 Weather: Sunny and autumnal. Cold and crisp, light wind. Early mist cleared ahead of test.
Test Number HRSG Test 26 Rig configuration: 4 x 3m circular duct; expansion section and HRSG attached. End Plate attached. Igniter 258mm from beginning of 2nd circular
duct section
Mixture Composition 60/40 H2/CH4 Engine Speed: 40%; 11,800 rpm
Ambient Temperature 8°C Test on 60% H2 40% H2 at an intended EQR of 0.65
Ambient Pressure 965 The test gave a strong combustion event and most sensors provided an identifiable response.
Wind Speed 2.2m/s Highest overpressure of 990 mbar seen near end plate on KU10
Wind direction SW
Relative Humidity 92.00%
Mass Flow ,Wlkg/s

Equivalence Ratio 0.65
lonisation Probes lonisation Rakes Optical Probes
Max overpressure Max. gas temperature Max. flame speed Max. flame speed Max. flame speed
1555 J'c [ o T [
Initial gas temperature
458 |°c
Location of Max. Overpressure Location of Max. Temperature Location of Max. Flame Speed Location of Max. Flame Speed Location of Max. Flame Speed
sensor KU10 sensor TC2 sensor IP16 sensor RA4 sensor OP1
label HR6-L5L label CD2-R3 label HR4-L5M label HR4-R3L label CD4-R6
distance 21165 |(mm distance 4258 |mm distance 18165 |[mm distance 17575 |mm istance 11758 (mm
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Key There are 13 sections on the rig
Naming Convention _
Section Identifier Vertical position in section cD Circular duct U Upper 4 circular duct sections (CD1 to CD4)
i.e. HE, HR, CD or HR1-21U (sides only)i.e. U, M or L. HR HRSG M Middle 6 HRSG sections (HR1 to HR6)
EP Absence of letter denotes HE Heat Exchanger L Lower 3 heat exchanger sections (HE1 to HE3)
. centreline EP End Plate R Right Side (when viewed downstream from engine) located between HR3 and HR4
Section Number (1-6) N e ;
Longitudinal position in L Left Side
Numbered from :
section (numbered from 1) T Top
downstream to upstream B Bottom




Location of igniter 3258 mm

Time of ignition

21.32044|seconds

IP Number Location label Data Name Positi((:;:‘r; tke Flame arrival time (s) Ave Fla::::;e(t::;:)om et
PO lonisation probe 0 11758 21.36889 175
IP1 lonisation probe 1 14745 21.38246 220
P2 lonisation probe 2 14745 21.38700 165
IP3 lonisation probe 3 14745 21.40113
P4 HR3-R1L lonisation probe 4 15140 21.38472 185
IPS HR3-R1LM lonisation probe 5 15140 21.38469 185
IP6 lonisation probe 6 15140 21.38727 178
IP7 lonisation probe 7 15140 21.37776 207
P8 lonisation probe 8 15140 21.39653
] lonisation probe 9 16090 21.38896
P10 lonisation probe 10| 16985 W
P11 lonisation probe 11 16985 21.38879
P12 lonisation probe 12 16985 NW
P13 lonisation probe 13 16985 NW
P14 lonisation probe 14 17575 21.39619 132
P15 lonisation probe 15| 18165 Nw
P16 lonisation probe 16 18165 21.39284 291
P17 lonisation probe 17 18165 21.40205
P18 lonisation probe 18 18165 21.39950 197
P19 lonisation probe 19| 18775 2141504
1P20 lonisation probe 20 18775 21.39530 248
P21 lonisation probe 21 18775 21.37409
P22 lonisation probe 22 18775 21.40246 191
P23 lonisation probe 23 19985 21.42721 38

KEY: ND - not detected - sensor working but flame too weak to be picked up
NW - not working - sensor not working
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Location of igniter| 3258 mm

Time of ignition

21.32044 |seconds

N:rar:(:er Nurl:ber Location label | Data Name Positi(crc'r‘l':‘r; e Flame arrival time (s) Avg Fla;::ssopre(ﬁ /fsr)o st
RA1 1P24 HR2-R2M 1P24 13785 21.3767 187
RA1 1P25 HR2-R2M 1P25 13785 21.3763 188
RA1 1P26 HR2-R2M 1P26 13785 NW
RA2 P27 HR2-R4M P27 14475 21.3888 57
RA2 P28 HR2-R4M P28 14475 NW
RA2 1P29 HR2-R4M 1P29 14475 NW
RA3 1P30 HR4-R3M 1P30 17575 NW
RA3 P31 HR4-R3M 1P31 17575 NW
RA3 1P32 HR4-R3M 1P32 17575 NW
RA4 1P33 HR4-R3L 1P33 17575 21.4030 144
RA4 1P34 HR4-R3L 1P34 17575 21.3945 209
RA4 1P35 HR4-R3L 1P35 17575 21.3941 218

KEY: ND - not detected - sensor working but flame too weak to be picked up

NW - not working - sensor not working
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Location of igniter mm

Transducer number | Location | Position in tube | APmax| TimeAPmax
[mm] [mbar] [sec]
Kuo CD3-R5 8258 679 21.4190
KUl CD4-R2 9758 659 21.4178
KU2 HR2-TS 14745 435 21.3961
KU3 HR3-L1L 15140 461 21.4118
Ku4 HE1-R1U 15600 479 21.3947
KU5 HE3-R1L 16580 570 21.4062
KU6 HR4-R1L 16985 660 21.3921
KU7 HR4-R5U 18165 711 21.4062
KU8 HR5-R2L 18775 879 21.4033
KU9 HR6-R3L 20575 806 21.4015
KU10 HR6-L5L 21165 990 21.4022
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Location of igni mm Time of igniti 21.32044 [seconds
OP Number Location Position in Flar.ne arrival [ Average flame
label tube (mm) time (s) speed (m/s) - 400.0
OoPO CD4-L4 10758 21.3655 166.4
OP1 CD4-R6 11758 21.3683 356.5 Ignitor position
oP2 HR1-R1 12152 213695 3463 ® .
35— 350.0
0P3 HR2-R5M 14745 21.3840 215.9 346
opP4 HE1-T1 15600 21.3940 169.6
oP5 HE2-T1 16090 21.3960 174.7 3000
oP6 HE3-T1 16580 21.3949 197.9
oP7 HR4-T1 16985 21.3918 236.4
oP8 HR4-R1IM 16985 21.3922 233.4 250.0
oP9 HR4-R5L 18165 21.3968 236.5 236 °
OP10 HR5-T2 18775 21.4201 146.8 233 237
OP11 HR5-R2M 18775 21.4201 146.8 216 200.0
198
126 170 175
- 150.0
147
KEY: ND - not detected - sensor working but flame too weak to be picked up
NW - not working - sensor not working 100.0
50.0
0.0
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Location of igniter 3258{mm

Time of ignition 21.32044 [seconds

© Ignitor position

Ignitor position

x T
(deg C)

« Tmax (deg C)
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——Linear (Tmax (deg C))
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Thermocouple . Position in tube| Flame arrival | Average flame [T, (deg T
number [zl (mm) time (s) speed (m/s) Q) (deg C)
TCO CD1-R3 1258 21.453 663 452
TC2 CD2-R3 4258 21316 1335 | 4s8
TC4 CD3-R3 7258 21.321 600 1260 449
TC6 CD4-R3 10258 21.335 498 1201 | 442
TC8 HR1-R2 13160 21.349 353 970 204
Tc12 CD3-T1 6258 21.369 741 244
Tc13 CD3-L1 6258 21.400 756 456
Tc14 CD3-B1 6258 21.381 684 227
TC15 CD3-R1 6258 21.430 761 462
Tc16 HR2-R3M 14140 21.350 374 314 357
TC17 HR2-RSL 14745 21.353 358 394 392
Tc1s HR2-R5U 14745 21.366 255 792 369
Tc19 HR3-L1M 15140 21.365 270 949 202

Tc20 HE2-RIL 16090

TC21 HE2-R1U 16090 21.363 305 353 329
T2 HR5-R4M 19375 21.373 310 480 274
TC23 HR6-RIM 19985 21.374 315 468 243
Tc24 HR6-RSL 21165 21.556 432 278
Tc2s HR6-R5U 21165 21.397 574 332

surface thermocouples [not plotted]

TC1 CD1-T2 1508 333 325
TC3 CD2-T2 4508 319 267
TC5 CD3-T2 7508 285 275
TC7 CD4-T2 10508 207 198
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Pressure
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Coordinates
= PL: 2141568
P2 2143464
X-Cursorl: | 21.4156699999999
V-Cursorl: |0.176351064000581
0z Z-Cursorl: |0
¥2-Cursort|0
X-Cursor2: | 21.4346299999999
V-Cursor2: |0.157860775697409
Z-CursorZ: |1
¥2-Cursor2|1
dx-Cursor: |O.
dY-Cursor: |-0.0185202883031718
dY-Cursor/{ -0.976308454808644
0
i et
21.32 21.3% 21.36 21.38 21.4 21.42
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Optical Probes

M- = ORI - ok -2
| Mame | unit K [ x
Maximum
Optical probe 0 T4.236404553.,, 21.420119¢
5 B¥ 710221030
[ Oplical probe 1 14311175648, 21.420119¢
5.11581371013269
Optical probe 2 13.869200473... 21.420118¢
Coordinates O i
O | Opticaiprabe 3 {4.007147559.,. 21420119
5.11989331392323
PL: 2142011 -~ Optical probe d 10.356885148.,, 21,420119¢
— P2: 5.11946251757692
PR gy - Optical probe 5 0.007005469... 21.420118¢
Y¥-Cursorl: |1540.27405412158 - [~ Opticalprobes 10.001691936... | 21.420119¢
+ i em— 3.75964441452092
Optical probe 7 {4.857035205.,, 21.420119¢
1 [ZeELssorT 0 O 5 iaisoo1267454
¥ Cursor: opti 68973138...
e —— ar ; 346382661256
O Opticaiprebed {5.117811780... 21420119
Z-Cursor2: 5.11781178053173
raEeE O Optical probe 10 13747415781, 21.420119¢
5.04599531027195
dx-Cursor: O Optical probe i1 13729149830, | 21.420119¢
dy-Cursor: 5.11466247132066
Differentiatedy (' 267.0673036.. 21.420115¢
N d-Cursor| O f1e30.2504614877 )
Do Differentiatedvt 1 88.39803516.. | 214201190
9628.22461665743
O Differentiatedis 12737537540, 21420119¢
13455.82
o Differentiatedis 3206516221, 21.420118¢
2161.4355683648
[ Differentiatedia 13530277461, | 214201190
3026.66776594532
ifferenti 11501854,
n 0 2741.94234546571
- Difterntiatedio 13743536536,
3197.97354983586
z - Differentiatedy7 {231.1737108.. 214201190
5914,29845336372
S Differentiatedys ~251.9577760..  21.420119¢
- Diferentiatedis ) 14300158
8634,57557645869
O Diferentiatedvio | 786.8320788.. | 214201190
3280.99644575087
DO Differentiatedvit 11765626078,
1840.27405412158
1
21.32 21.33 21.34 21.35 21.36 21.37 21.38 21.39
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lonisation Probes

A =
M-t =PRIk~ A
| Mame [_unit [
X I
Tonization prabe 0 T1340729529...
ER Or s,
Tonisation probe 1 {4918088829...
or 21.427209... ¢
Or lopisstion prabe 2 322557138...
Coordinates [=] [ lonisation prabe 3 T1.314149900...
21.427209...
afs [lonisation probe 4 {’5.120838665...
454 PL: 2142722 31427208,
P2 5 lonisation prabe 5 5.120147246...
n n'- 21.427209... ¢
X-Cursorl: | 21 4272099999999 [l lonisation prabed 75.120414111...
Y-Cursorl: |1.03867292878578 21427209,
erelo O lorisation probe 7 {5116722179...
¥2-Cursorl|0 o lenisatio 90...
] x-Cursorz: 21427209,
Ionisation probe 9 75.117501686...
V-CursorZ: ar e Prg :
Z-Cursorz: O lonisation probe 10 {5.117897593...
Y2-Cursor2 217127200 -3
O lonistion probe ii 115438958...
dX-Cursor: 21.427209... ¢
CrEre [ lonisation probe i’ {5.118344923...
359 21427209,.,
C= Il D lonisation probe 13 75.119064308...
21.427209...
Tonisation probe 14 5118143215,
n'- 21.427209... ¢
Tonisation probe 15 {5117679577...
Or s,
Ionisation probe 16 {5.117204248...
39 or 21.427209... ¢
Tonisation probe 17 {5.120552084...
ar 21427209,
Tonisation probe 18 75.121625553...
Or s,
- lonisation probe 19 {5.116310834...
21.427209...
- lonisation probe 20 120769548...
2.59 21.427209... ¢
- [ [lonisation probe 21 75.119060928...
21.427209...
Ionisation probe 22 {5.117298527...
ar i,
Tonisation probe 23 5672926...
n'- 21.427209... :
2
1.54
21.382 21.384 21.386 21.388 21.39 21.392
Mokarne:
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4 PeErEs O fonisation probe 33
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Temperature

Gas Delivery Data

Wall IP ji Rake IP

Gas Thermacouple

= =
At - PRV =k -] A
| Mame | unit Kl -
— 2 X [ Maximum Minimum B
TCo 453,5347447..,
or  cise 663 1452
TC2 495,0756149..,
El
B i 1335 1458
aF G . 525 7672304,
(. 2139 1260 1419
i 509 4586888,
v
1200 O%  ise 1201 1442
3 T 433,3107030..,
1 21397 v
o aF i 970 404
3 oF 5 391.6550672..
X-Cursorl: |21.396 21.3% 814
i 416,6658309,
-4 2|7 v
Y-Cursorl: |7.73694250325308 av s sl 30z
Z-cursord: |0 aF 386,5511287..,
Y2-CursorL|0 21.3% 792 1369
T 416.4104229.
. w|cd
X-Cursor: ~ 21.396 949 402
V-Cursor2: ar < 1343 445855,
1000 i —— 1.39% 1343 1343
. or Tc 337.5449838...
V2-Cursor2 31396 353 335
- T 7834482436,
dX-Cursor: v
\_\‘\-\_‘3‘ OoF s 480 {374
Rt aF i< 2549691187,
dY-Cursor/y 1,39 168 1243
TC2 290,6092453..,
v
/J’—/’—’._w)—“ O s 33 378 L
T 3350235298, 3
v
n'_ 21.396 574
i 444 8837275,
00 or e 741 a4
T 456,9918719..,
ar s 756 1456
T 428300712
n'_ 21.396 684 1427
i 4635143000,
or iz 61 462
-~ Differentiatedvi2 -5,360095089..
21.3% 13 277
< Differentiatedvi3 1204.413854,
2 2833
a0 Differentiatedvid 1633.22440
ar s 200 578
Differentiatedv1s 1283.612435,,
ar s 428 CTE]
Differentiatedvi 107238426
| A or 178
Differentiatedvi7 12.84326207..
or i 240 T
Differentiatedv1s 4565115047,
ar 3 270 i34
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-1 Z n'_ 239
400 1 =4 or di20 2253730526,
1 i 213% 246 132
Differentiatedv2l 1496,93358 L4
ar s 583 268
Differentiatedy2 1132028651
ar = i
. Differantiatedy2 103608574
= MKF ar 9 240
" i Differentiatedr2 809.6634782..
20.5 21 21.5 22 225 21396 1 M1
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Wall Thermocouple }, Oxygen Level , Pressure /.
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- CD1-T1 CcD 1 T 1 1 1" BSPP 0 298 258
TC1 CD1-T2 CcD 1 T 2 NA SURFACE 0 298 1508
- CD1-B1 CcD 1 B 1 2 1" BSPP 0 -298 258
- CD1-R1 CcD 1 R 1 3 3/4" BSPP 298 0 258
- CD1-11 CcD 1 L 1 4 3/4" BSPP -298 0 258
- CD1-R2 CcD 1 R 2 5 3/4" BSPP 298 0 758
- CD1-L2 CcD 1 L 2 6 3/4" BSPP -298 0 758
TCO CD1-R3 CcD 1 R 3 7 3/4" BSPP 298 0 1258
- CD1-L3 CcD 1 L 3 8 3/4" BSPP -298 0 1258
- CD1-R4 CcD 1 R 4 9 3/4" BSPP 298 0 1758
- CD1-L4 CcD 1 L 4 10 3/4" BSPP -298 0 1758
- CD1-R5 CcD 1 R 5 11 3/4" BSPP 298 0 2258
- CD1-L5 CcD 1 L 5 12 3/4" BSPP -298 0 2258
- CD1-R6 CcD 1 R 6 13 3/4" BSPP 298 0 2758
- CD1-L6 CcD 1 L 6 14 3/4" BSPP -298 0 2758
IGN CD2-T1 CcD 2 T 1 15 1" BSPP 0 298 3258
TC3 CD2-T2 CcD 2 T 2 NA SURFACE 0 298 4508
- CD2-B1 CcD 2 B 1 16 1" BSPP 0 -298 2358
- CD2-R1 CcD 2 R 1 17 3/4" BSPP 298 0 3258
- CD2-11 CcD 2 L 1 18 3/4" BSPP -298 0 3258
- CD2-R2 CcD 2 R 2 19 3/4" BSPP 298 0 3758
- CD2-L2 CcD 2 L 2 20 3/4" BSPP -298 0 3758
TC2 CD2-R3 CcD 2 R 3 21 3/4" BSPP 298 0 4258
- CD2-L3 CcD 2 L 3 22 3/4" BSPP -298 0 4258
- CD2-R4 CcD 2 R 4 23 3/4" BSPP 298 0 4758
- CD2-L4 CcD 2 L 4 24 3/4" BSPP -298 0 4758
- CD2-R5 CcD 2 R 5 25 3/4" BSPP 298 0 5258
- CD2-L5 CcD 2 L 5 26 3/4" BSPP -298 0 5258
- CD2-R6 CcD 2 R 6 27 3/4" BSPP 298 0 5758
- CD2-L6 CcD 3 L 6 28 3/4" BSPP -298 0 5758
TC12 CD3-T1 CcD 3 T 1 29 1" BSPP 0 298 6258
TC5 CD3-T2 CcD 3 T 2 NA SURFACE 0 298 7508
TC14 CD3-B1 CcD 3 B 1 30 1" BSPP 0 -298 6258
TC15 CD3-R1 CcD 3 R 1 31 3/4" BSPP 298 0 6258
TC13 CD3-L1 CcD 3 L 1 32 3/4" BSPP -298 0 6258
- CD3-R2 CcD 3 R 2 33 3/4" BSPP 298 0 6758
- CD3-L2 CcD 3 L 2 34 3/4" BSPP -298 0 6758
TC4 CD3-R3 CcD 3 R 3 35 3/4" BSPP 298 0 7258
- CD3-L3 CcD 3 L 3 36 3/4" BSPP -298 0 7258
- CD3-R4 CcD 3 R 4 37 3/4" BSPP 298 0 7758
- CD3-L4 CcD 3 L 4 38 3/4" BSPP -298 0 7758
KUO CD3-R5 CcD 3 R 5 39 3/4" BSPP 298 0 8258
- CD3-L5 CcD 3 L 5 40 3/4" BSPP -298 0 8258
- CD3-R6 CcD 3 R 6 41 3/4" BSPP 298 0 8758
- CD3-L6 CD 3 L 6 42 3/4" BSPP -298 0 8758
- CD4-T1 CcD 4 T 1 43 1" BSPP 0 298 9258
TC7 CD4-T2 CD 4 T 2 NA SURFACE 0 298 10508
- CD4-B1 CcD 4 B 1 44 1" BSPP 0 -298 9258
- CD4-R1 CcD 4 R 1 45 3/4" BSPP 298 0 9258
- CD4-L1 CcD 4 L 1 46 3/4" BSPP -298 0 9258
KU1 CD4-R2 CcD 4 R 2 47 3/4" BSPP 298 0 9758
- CD4-L2 CcD 4 L 2 48 3/4" BSPP -298 0 9758
TC6 CD4-R3 CD 4 R 3 49 3/4" BSPP 298 0 10258
- CD4-L3 CcD 4 L 3 50 3/4" BSPP -298 0 10258
- CD4-R4 CcD 4 R 4 51 3/4" BSPP 298 0 10758
OPO CD4-L4 CcD 4 L 4 52 3/4" BSPP -298 0 10758
- CD4-R5 CcD 4 R 5 53 3/4" BSPP 298 0 11258
- CD4-L5 CcD 4 L 5 54 3/4" BSPP -298 0 11258
OP1 CD4-R6 CcD 4 R 6 55 3/4" BSPP 298 0 11758
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IPO CD4-L6 CcD 4 L 6 56 3/4" BSPP -298 0 11758
OoP2 HR1-R1 HR 1 R 1 57 3/4" BSPP 308 0 12152
- HR1-L1 HR 1 L 1 58 3/4" BSPP -308 0 12152
TC8 HR1-R2 HR 1 R 2 59 3/4" BSPP 393 0 13160
- HR1-L2 HR 1 L 2 60 3/4" BSPP -393 0 13160
RA1 HR2-R2M HR 2 R 2 M 61 11/4" BSPP 448 70 13785
RA1 HR2-L2M HR 2 L 2 M 62 11/4" BSPP -448 70 13785
TC16 HR2-R3M HR 2 R 3 M 63 3/4" BSPP 528 410 14140
- HR2-L3M HR 2 L 3 M 64 3/4" BSPP -528 410 14140
- HR2-T3 HR 2 T 3 65 1" BSPP 0 1122 14215
RA2 HR2-R4M HR 2 R 4 M 66 11/4" BSPP 598 700 14475
RA2 HR2-L4M HR 2 L 4 M 67 11/4" BSPP -598 700 14475
- HR2-B5 HR 2 B 5 68 1" BSPP 0 -100 14745
KU2 HR2-T5 HR 2 T 5 69 1" BSPP 0 2315 14745
TC17 HR2-R5L HR 2 R 5 L 70 3/4" BSPP 662 310 14745
IP1 HR2-L5L HR 2 L 5 L 71 3/4" BSPP -662 310 14745
OP3 HR2-R5M HR 2 R 5 M 72 3/4" BSPP 662 975 14745
P2 HR2-L5M HR 2 L 5 M 73 3/4" BSPP -662 975 14745
TC18 HR2-R5U HR 2 R 5 ] 74 3/4" BSPP 662 1660 14745
IP3 HR2-L5U HR 2 L 5 ] 75 3/4" BSPP -662 1660 14745
KU3 HR3-L1L HR 3 L 1 L 76 3/4" BSPP -700 400 15140
TC19 HR3-L1M HR 3 L 1 M 77 11/4" BSPP -700 1335 15140
IP8 HR3-L1U HR 3 L 1 U 78 3/4" BSPP -700 2270 15140
P4 HR3-R1L HR 3 R 1 L 136 3/4" BSPP 700 400 15140
IP5 HR3-R1LM HR 3 R 1 LM 137 3/4" BSPP 700 868 15140
IP6 HR3-R1M HR 3 R 1 M 138 3/4" BSPP 700 1335 15140
- HR3-R1UM HR 3 R 1 UM 139 3/4" BSPP 700 1802 15140
IP7 HR3-R1U HR 3 R 1 U 140 3/4" BSPP 700 2270 15140
- HE1-R1L HE 1 R 1 L 79 3/4" BSPP 700 400 15600
- HE1-R1M HE 1 R 1 M 80 3/4" BSPP 700 1335 15600
KUu4 HE1-R1U HE 1 R 1 U 81 3/4" BSPP 700 2270 15600
TC20 HE2-R1L HE 2 R 1 L 83 3/4" BSPP 700 400 16090
IP9 HE2-R1M HE 2 R 1 M 84 3/4" BSPP 700 1335 16090
TC21 HE2-R1U HE 2 R 1 U 85 3/4" BSPP 700 2270 16090
KUS HE3-R1L HE 3 R 1 L 87 3/4" BSPP 700 400 16580
- HE3-R1M HE 3 R 1 M 88 3/4" BSPP 700 1335 16580
- HE3-R1U HE 3 R 1 U 89 3/4" BSPP 700 2270 16580
OP4 HE1-T1 HE 1 T 1 82 3/4" BSPP HOLE -47 2735 15600
OP5 HE2-T1 HE 2 T 1 86 3/4" BSPP HOLE 0 2735 16090
OP6 HE3-T1 HE 3 T 1 90 3/4" BSPP HOLE -47 2735 16580
OoP7 HR4-T1 HR 4 T 1 91 1" BSPP 0 2735 16985
- HR4-B1 HR 4 B 1 92 1" BSPP 0 -65 16985
KU6 HR4-R1L HR 4 R 1 L 93 3/4" BSPP 700 400 16985
IP10 HR4-L1L HR 4 L 1 L 94 3/4" BSPP -700 400 16985
OP8 HR4-R1M HR 4 R 1 M 95 3/4" BSPP 700 1335 16985
IP11 HR4-L1M HR 4 L 1 M 96 3/4" BSPP -700 1335 16985
IP13 HR4-R1U HR 4 R 1 U 97 3/4" BSPP 700 2270 16985
IP12 HR4-L1U HR 4 L 1 ] 98 3/4" BSPP -700 2270 16985
RA3 HR4-R3M HR 4 R 3 M 99 11/4" BSPP 700 1335 17575
RA3 HR4-L3M HR 4 L 3 M 100 11/4" BSPP -700 1335 17575
RA4 HR4-R3L HR 4 R 3 L 141 11/4" BSPP 700 400 17575
IP14 HR4-R3U HR 4 R 3 U 142 3/4" BSPP 700 2270 17575
RA4 HR4-L3L HR 4 L 3 L 143 11/4" BSPP -700 400 17575
- HR4-L3U HR 4 L 3 U 144 3/4" BSPP -700 2270 17575
IP18 HR4-R5M HR 4 R 5 M 101 3/4" BSPP 700 1335 18165
IP16 HR4-L5M HR 4 L 5 M 102 3/4" BSPP -700 1335 18165
OoP9 HR4-R5L HR 4 R 5 L 145 3/4" BSPP 700 400 18165
KU7 HR4-R5U HR 4 R 5 U 146 3/4" BSPP 700 2270 18165
IP15 HR4-L5L HR 4 L 5 L 147 3/4" BSPP -700 400 18165
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P17 HR4-L5U HR 4 L 5 U 148 3/4" BSPP -700 2270 18165
- HR5-R1IM HR 5 R 1 M NA SURFACE 700 1200 18455
OP10 HR5-T2 HR 5 T 2 103 1" BSPP 0 2735 18775
- HR5-B2 HR 5 B 2 104 1" BSPP 0 -65 18775
KU8 HR5-R2L HR 5 R 2 L 105 3/4" BSPP 700 400 18775
IP19 HR5-L2L HR 5 L 2 L 106 3/4" BSPP -700 400 18775
OP11 HR5-R2M HR 5 R 2 M 107 3/4" BSPP 700 1335 18775
IP20 HR5-L2M HR 5 L 2 M 108 3/4" BSPP -700 1335 18775
P22 HR5-R2U HR 5 R 2 U 109 3/4" BSPP 700 2270 18775
IP21 HR5-L2U HR 5 L 2 U 110 3/4" BSPP -700 2270 18775
TC22 HR5-R4M HR 5 R 4 M 111 11/4" BSPP 700 1335 19375
- HR5-L4M HR 5 L 4 M 112 11/4" BSPP -700 1335 19375
TC23 HR6-R1IM HR 6 R 1 M 113 3/4" BSPP 700 1335 19985
P23 HR6-L1M HR 6 L 1 M 114 3/4" BSPP -700 1335 19985
- HR6-T3 HR 6 T 3 115 1" BSPP 0 2735 20575
- HR6-B3 HR 6 B 3 116 3/4" BSPP 0 -65 20575
KU9 HR6-R3L HR 6 R 3 L 117 3/4" BSPP 700 400 20575
- HR6-L3L HR 6 L 3 L 118 3/4" BSPP -700 400 20575
- HR6-R3M HR 6 R 3 M 119 11/4" BSPP 700 1335 20575
- HR6-L3M HR 6 L 3 M 120 11/4" BSPP -700 1335 20575
- HR6-R3U HR 6 R 3 U 121 3/4" BSPP 700 2270 20575
- HR6-L3U HR 6 L 3 U 122 3/4" BSPP -700 2270 20575
- HR6-B5 HR 6 B 5 123 1" BSPP 0 -65 21165
TC24 HR6-R5L HR 6 R 5 L 124 3/4" BSPP 700 400 21165
KU10 HR6-L5L HR 6 L 5 L 125 3/4" BSPP -700 400 21165
- HR6-R5M HR 6 R 5 M 126 3/4" BSPP 700 1335 21165
- HR6-L5M HR 6 L 5 M 127 3/4" BSPP -700 1335 21165
TC25 HR6-R5U HR 6 R 5 U 128 3/4" BSPP 700 2270 21165
- HR6-L5U HR 6 L 5 U 129 3/4" BSPP -700 2270 21165
- EP-1L EP 1 L 130 1" BSPP 650 -15 21330
- EP-2L EP 2 L 131 1" BSPP 0 -15 21330
- EP-3L EP 3 L 132 1" BSPP -650 -15 21330
- EP-1M EP 1 M 133 1" BSPP 250 1335 21330
- EP-2M EP 2 M 134 1" BSPP -250 1335 21330
- EP-1U EP 1 U 135 3/4" BSPP 0 2270 21330
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