Date
Time

Test Number

Mixture Composition
Ambient Temperature
Ambient Pressure
Wind Speed

Wind direction

Relative Humidity

Mass Flow

Equivalence Ratio

30 May 2019 General Comments: (weather, rig configuration)
14:05:33 Weather: Light wind. Cloudy with occassional light rain.
73 Rig configuration: 4 x 3m circular duct; expansion section and HRSG attached. End Plate attached. Igniter 258mm from beginning of 2nd circular

25% CH4 35% CO 40% H2

duct section

Engine Speed: 12.6%; 8,100 rpm

Test on 25% CH4 35% CO and 40% H2 at an intended EQR of 0.43

sensor
label

distance

14.7°C
970.7 LOW TEMPERATURE TESTS (NOMINAL 320 oC)
3.1 Test gave a strong combustion event which gave a good response on most sensors. Maximum overpressure of 326 mbar was seen on KU1 in the
i circular duct.
SSE
94.00%
9.5790 |kg/s
0.43 |
lonisation Probes lonisation Rakes
Max overpressure Max. gas temperature Max. flame speed Max. flame speed
326 |mbar 1100 |°c 116 |m/s 122 |m/s

Location of Max. Overpressure

KU1

CD4-R2

9758 |mm

sensor
label

distance

Initial gas temperature
295

Location of Max. Temperature

TC2

CD2-R3

4258

°C

mm

sensor
label

distance

Location of Max. Flame Speed

IP6

HR3-R1M

15140

sensor
label

distance

Location of Max. Flame Speed

RA1

HR2-R2M

13785

mm

sensor
label

distance

Optical Probes

Max. flame speed
252

m/s

Location of Max. Flame Speed

OP1

CD4-R6

11758




Section Number (1-6)
Numbered from
downstream to upstream

Longitudinal position in
section (numbered from 1)

Left Side
Top
Bottom
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R Right Side (when viewed downstream from engine)
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Key There are 13 sections on the rig
Naming Convention ) - )
Section Identifier Vertical position in section CcD Circular duct Upper 4 circular duct sections (CD1 to CD4)
i.e. HE, HR, CD or HR1-R1U (sides only) i.e. U, Mor L. HR HRSG Middle 6 HRSG sections (HR1 to HR6)
EP Absence of letter denotes HE Heat Exchanger Lower 3 heat exchanger sections  (HE1 to HE3)
centreline EP End Plate located between HR3 and HR4




Location of igniter 3258 mm

Time of ignition

25.82845|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 25.90789 107
IP1 lonisation probe 1 14745 25.92818 115
P2 lonisation probe 2 14745 25.94216 101
IP3 lonisation probe 3 14745 25.95121 94
P4 HR3-R1L lonisation probe 4 15140 25.93281 114
IPS HR3-R1LM lonisation probe 5 15140 25.94002 106
IP6 lonisation probe 6 15140 25.93126 116
IP7 lonisation probe 7 15140 25.94619 101
P8 lonisation probe 8 15140 25.96386
] lonisation probe 9 16090 25.94124
P10 lonisation probe 10| 16985 25.94904
P11 lonisation probe 11 16985 25.94983
P12 lonisation probe 12 16985 25.96981
P13 lonisation probe 13 16985 25.97192
P14 lonisation probe 14 17575 25.99787
P15 lonisation probe 15| 18165 25.97149 53
P16 lonisation probe 16 18165
P17 lonisation probe 17 18165 26.03651
P18 lonisation probe 18 18165
P19 lonisation probe 19| 18775
1P20 lonisation probe 20 18775
P21 lonisation probe 21 18775 26.08511 16
P22 lonisation probe 22 18775 26.09012 13
P23 lonisation probe 23 19985 26.08801 22

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

NW - not working - sensor not working

Flame Speed [m/s]

140

120

100

~ Ignitor Position 115 6
107
. 106
101,
10T
94
53
22
16 gy
5000 10000 15000 20000

Position in tube [mm]




Location of igniter| 3258 mm

Time of ignition

25.82845 [seconds

Rake P N Position in tube . g Avg Flame speed from last
Number | Number Location label | Data Name () Flame arrival time (s) e ()
RA1 1P24 HR2-R2M P24 13785 25.9150 122
RA1 1P25 HR2-R2M 1P25 13785 25.9147 122
RA1 1P26 HR2-R2M 1P26 13785 25.9152 121
RA2 P27 HR2-R4M P27 14475 25.9258 64
RA2 P28 HR2-R4M P28 14475 25.9291 48
RA2 1P29 HR2-R4M P29 14475 25.9231 88
RA3 1P30 HR4-R3M 1P30 17575 25.9665 76
RA3 1P31 HR4-R3M 1P31 17575 25.9653 86
RA3 1P32 HR4-R3M 1P32 17575 25.9751 60
RA4 1P33 HR4-R3L 1P33 17575 25.9641 81
RA4 1P34 HR4-R3L 1P34 17575 25.9603 100
RA4 1P35 HR4-R3L 1P35 17575 25.9596 85

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

NW - not working - sensor not working

Flame Speed [m/s]

140

120

100

Ignitor Position

122
122
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5000 10000
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15000

20000




Location of igniter mm

Transducer number | Location | Position in tube | APmax TimeAPmax Ignitor position
[mm] [mbar] [sec]
o © 326
KUo CD3-R5 8258 245 25.9474
KU1 CD4-R2 9758 326 26.2169
KU2 HR2-TS 14745 211 25.9411
KU3 HR3-L1L 15140 200 25.9381
Ku4 HE1-R1U 15600 206 25.9424
KU5 HE3-R1L 16580 184 25.9623 a5 246
KU6 HR4-R1L 16985 195 25.9616
KU7 HR4-R5U 18165 189 25.9559
- 214
Kus HRS-R2L 18775 174 25.9542 Sl 06
KU9 HR6-R3L 20575 214 25.9502 ° 195 . 189
KU10 HR6-L5L 21165 246 25.9524 184 4
5000 10000 15000 20000

Position in tube [mm]
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Location of ignitel

Time of ignitio 25.82845|seconds

OP Number Location Position in | Flame arrival | Average flame
label tube (mm) time (s) speed (m/s)
OoPO CD4-L4 10758 25.8987 106.7
OP1 CD4-R6 11758 25.9027 251.9
oP2 HR1-R1 12152 25.9044 223.9
0oP3 HR2-R5M 14745 25.9248 127.3 |sni10f£05ition =
opP4 HE1-T1 15600 25.9528 ”
OP5 HE2-T1 16090 25.9505
oP6 HE3-T1 16580 25.9623
OpP7 HR4-T1 16985 25.9509
oP8 HR4-R1IM 16985 25.9522 81.8
OP9 HR4-R5L 18165 25.9726 715
OP10 HR5-T2 18775 26.0005 53.2
OP11 HR5-R2M 18775 25.9996 53.9
1;7
10
KEY: ND - not detected - sensor working but flame too weak to be picked up -
NW - not working - sensor not working °
72
5
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Location of igniter 3258/mm Time of ignition \:Iseconds

o Ignitor position x T = Tmax (degC) —— Linear (Ti —— Linear (Tmax (deg C))
Thermocouple N Position in tube T (degC) (deg )
Locati T, deg C]
number ocation (mm) max (deg C) (deg C) 10
Tco CD1-R3 1258
TC2 CD2-R3 4258 1100 295
TC4 CD3-R3 7258 1091 291 tgnitor posit 1200
TC6 CD4-R3 10258 1013 286 1100 1091
TC8 HR1-R2 13160 748 253 ? : :
Tc12 CD3-TL 6258 552 294 o 1000
Tc13 CD3-L1 6258 593 289
Tc14 CD3-B1 6258
TC15 CD3-R1 6258 590 299
TC16 HR2-R3M 14140 609 237 g
TC17 HR2-R5L 14745 735 253 g
5
Tcis HR2-R5U 14745 640 249 §
Tc19 HR3-L1M 15140 784 262 5
600
Tc20 HE2-R1L 16090
TC21 HE2-R1U 16090 252 218
452 463
TCc22 HRS5-R4M 19375 452 171
0
TC23 HR6-RIM 19985 390 148 : . 0
TC24 HR6-RSL 21165 361 176 ‘
TC25 HR6-R5U 21165 463 207
200
surface thermocouples [not plotted]
Tc1 CD1-T2 1508 207 201
T3 CD2-T2 4508 180 174 ’
p— o p— 153 - 0 5000 10000 15000 20000
Position in tube [mm]
17 CD4-T2 10508 158 154




Pressure

FA-t - RPN - =-ak-2070] -4 V]

Name Unit
? Y
Uit pressure
ar 2392696, | 2
Uiite pressure
E
Ll 2911858, 1 7
Uiite pressure
-
= 1569962... 1 7
Uiite pressure
&
B 935005, | 254461599
ulite pressure
BT [ 135006, 25 84461895,
ulite pressure
]
OF oiaris01.. | 2584461895,
ulite pressure
BT [oiesesn., : 25 54deise8
ulite pressure
O oissesr.. | 2ssiseisss.,
ulite pressure
v 1
OO o isoiten,, | 2s54icioss..
ulite pressure i
O gize7409,, | 2s54icioss
ulite pressure 10 i
O gios70s0.. | 7s4ici0e8
Coordinates
PL 2594461
P2 2579160

X-CursorL: |25

Y-Cursor: |0.157242164810141

Z-CursorL: |0

v2-cursort{o

%-Cursor2: | 25791

v-Cursor2: |0. "

Z-CursorZ: |1

v2-cursor2|1

dX-Cursor:| 0.1

dv-Cursor: |-0.156263271220312
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HoMame | i ¥
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Optical Probes

A = S
At @R le-ak-3678] O -] ]
Unit v
aximum
. i 1457823005
102200308
i /566155306
1sBITI0126 |
1363673576
Si1922421350426
857745864
14.46656025058717
i Optical probe s i 1101661498
25.986339.., 360644203209353
- Optical probe s i 0.420877011
25.986339.., |0347068913597441
- Opticlprobe i 1421161919
+ 25.986339.., 189145373033382
Gptical probe 7 i 3923124611
or .. 435267038420054
<5 | 15512582406
. 1511346302661256
Or  Cptical probe i (4345735852
25.986339.,, 1438102842019178
Or  Cetcaiprobein | (0178702459
25.986339.., 217655564706003
Or  Cetcaipropes | (0141645036
25.986333... 130774637941561
E
erentiatedyz
Ll o
teds
Or G s
Differentiatedvd
an i Coordinates
P 2598635
2 P2
. x-Cursort:
Y-Cursort: |1.45782300094264
Z-Cursort: [0
v2-cursort|o
o *-Cursor:
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n Z-Cursorz:
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1 d¥-Cursor:
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lonisation Probes

At @R le-ak-3678] O -] ]

HName. v
e e onisation prabe 0 1.075736073...
Z24E Z onisation probe 095885775,
5 |2 = onisation prabe 2 1.171660466...
s = = onization probe 3 1.096153129.
2 10 | 51 lonisation probe | 1562562250...
S =T LI onisation probe 5 1.052455570.
A A | EIW _Tonisation probe 6 1.152782971...
¥ lonication prabe 7 - 1048414543,
onisation probe
onisation prabe
2z onisation probe 10
onisation probe
onisation probe
onisation prabe
onisation probe
s onisation prabe
onisation probe
e ] onisation probe
. onisation probe
z o onisation probe
- onisation probe
=] onisation probe
=] onisation probe 22
[u] onisation probe 25 | 1.073835521.,
s
18
16
14
Coordinates =
16
P 2608802
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x-Cursort:

JIEE ) Y-Cursort: |1.07383552104016
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e v2-cursorz

d¥-Cursor:
. av-cursor:
12 N dv-Cursor/)
| ; 4
II
11 B
" ks i Ll ) R
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Temperature

A = S
M-+ =0 10 -le~-ak-20 7] 2 -8 ]
Name g
or T 134
BF T fid
= < 10
N = | To1
orF 1 7€
Or i 552
c
1000 &
©
oF
B = I
v TC
FIF 7¢
i = | i
I =
v TC
VT
i
V_TC 5
800
600 =
Coordinates
P 3300
P2
-Cursort: 3899
Y-Cursort: |309.18867135298
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*-Cursorz:
400 v-cursor2:
Z-Cursorz:
v2-cursorz
d¥-Cursor:
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a A | T < K
At @R E - ak-3678] O -8 ]
Name ¥
5 g & EV  TIonisstion probe 24 004546061 95956999
=z 2 2 v lonisation probe. 539688653, 95956999,
3542 816 [1/¥  Ionisation probe 759664759., 85956999
s = = i riaha 187035546, . 3¢ 5565865
s |- |5 onsation probe 5956999, |
& = & onisation probe 95956099
R onisation probe 55956999, .|
onisation probe 5556999
onisation probe 55956999, .|
onisation probe 5556999
15 onisation probe 55956999, .|
i onisation probe 5556999
El
1.35
14
b
13
25
13
Coordinates [=]
12
P 2595958
P2
x-Cursert:
2 1.25 Y-Cursorl: 2.05671498536983
z-cursent: 0
11 Y2-Cursorl| 0
B z-cursorz:
v2-cursor2
ax-Cursor:
I av-cursor:
av-cursor/]
L5
| |
o M»W‘W‘m WMMMWNWH J
25.895 259 25.905 25.91 25.915
Nohiame
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10/06/2019

13:37

g 5 S g
g 2 5 = o
5 g s = v 3 s & H 5 5 -
2 2 :: = 5 = m N < > N
3 8 g1 &8 7| 5| B | s ’
= 5 2 5
2 < 2 =
- CD1-T1 CcD 1 T 1 1 1" BSPP 0 298 258
TC1 CD1-T2 (ep] 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-L1 (o] 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 CD 1 R 4 9 3/4" BSPP 298 0 1758
- CD1-L4 (] 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 CD 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 CD 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-L1 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
- CD2-1L4 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 CD 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 CD 3 R 2 33 3/4" BSPP 298 0 6758
- CD3-L2 CD 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 CD 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 (o] 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 CcD 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 CcD 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
- CD4-12 CcD 4 L 2 48 3/4" BSPP -298 0 9758
TC6 CD4-R3 CcD 4 R 3 49 3/4" BSPP 298 0 10258
- CD4-1L3 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 CD4-14 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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= 5 2 5
2 < 2 =
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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