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1 Purpose and Scope

This document lists the versions of the assessed valves together with their respective failure
rates. Normally these are registered on the certificate itself but as this assessment was
performed for so many variants, the numbers are maintained in this annex instead.

2 Variants

The mechanically actuated valves, direct operated solenoid valves, pneumatically operated
valves and pilot operated solenoid valves can be considered to be part of a Type A element
with a hardware fault tolerance of 0.

Table 1 gives an overview of the different variants that belong to the considered mechanically
actuated valves, direct operated solenoid valves, pneumatically operated valves and pilot
operated solenoid valves.

For safety applications only the described variants in Table 1 of the mechanically actuated
valves, direct operated solenoid valves, pneumatically operated valves and pilot operated
solenoid valves working as DTT (De-energize To Trip) devices have been considered.

Table 1: Variants overview

Name Description Pneumatic diagram
[V1] BR 311 ... Mechanically actuated 2
3/2-way roller lever T% fzf
valves ~N- \Q / m
AT y TNV
3 1
2
3 1
[V2] BR 311 ... VES Mechanically actuated 2
stainless steel 3/2-way T% f@f
roller lever valves ~— \1 / "
AT p TV
3 1
[V3] BR 511 ... Mechanically actuated 4 2
5/2-way roller lever AT A
valves
Ity vly fTW
513
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Name Description Pneumatic diagram
[V4] BR 511 ... VES Mechanically actuated 4 2
stainless steel 5/2-way AT
roller lever valves
Xty ily o
513
4 2
\ hil i
| l .“ ' | -‘
513
[V5] M...211 .../ Direct actuated in-line 2
M...211 ... Ex.... 2/2-way or 3/2-way — | 1
M... 311 .../ solenoid valves "
M...311 ... Ex.../ 12 T W
M...311 ... TT/ 1
M...311 ... TTEx ... 2
12| /7 /W
3 1
[V6] M...211 ... VES/ Direct actuated in-line 2
M...211 ... VES Ex ... 2/2-way or 3/2-way — 1
M... 311 ... VES/ stainless steel solenoid "
M...311 ... VES TT/ valves 12 T 0
M... 311 ... VES Ex .../ 1
M...311 ... VESTT Ex ... 2
21/ 17 T/
3 1
[V7] P...310 .../ Pneumatically actuated 2
P...310 ... Ex.... 3/2-way in-line valves 2 \ / 10
— T ﬂ
3 1
3 2
1 ) 1
12 T 111 10
i 119 '
3 1
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Name Description Pneumatic diagram
[V8] P...310... VES/ Pneumatically actuated 2
P...310... VES Ex ... 3/2-way in-line stainless 10
P...311 ... VES/ steel valves without and 12
P...311 ... VES Ex ... with mechanical spring —P T T ﬂ
3 1
3 2
1 ) 1
12 | 10
> | I ,
3 1
2
. .wﬂvf\
D 1<
3 1
2
I N W T ‘ l\‘
12 | i 10
> & <
'alk | § _
3 1
[V9] P...310 ... TT Low temperature 2
P...310 ... TTEx ... pneumatically actuated 10
[VOb] | P...310... TT AIR/ 3/2-way valves 12
P...310... TT AIR Ex DT Tﬂ
3 1
3 2
1 ) 1
12 | 10
3 1
[V10] P...310 ... VES TT/ Low temperature 2
P...310... VES TT Ex ... | pneumatically actuated i \ / 10
3/2-way stainless steel
valves > T T ﬂ
3 1
3 2
1 ) 1
12 | 10
3 1
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Name Description Pneumatic diagram
Vi1 |P...311../ Pneumatically actuated 2
P...311 ... Ex... 3/2-way in-line valves
with mechanical spring 12 \
D wly W
3 1
2
B T I T "" | \‘
12 | | HAL 10
D & !
. | -
3 1
[Vi2] |P...311..TT/ Low temperature 2
P...311 ... TTEx... pneumatically actuated I\
P...311... TT AIR/ 3/2-way valves with 12
P...311... TT AIR Ex mechanical spring > T T
31
2
X T TI 7"“-“‘
12 I 111 1110
.> 1 ; A ; £
3 1
[V13] |P...311...VESTT/ Low temperature 2
P...311 ... VES TT Ex ... | pneumatically actuated \ / .N\
3/2-way stainless steel 12
valves with mechanical > T T ﬂ
spring 3 1
2
K N E 7"‘“H‘
12 I 111 1110
71y |y "
3 1
[V14] P...510 .../ Pneumatically actuated 4 2
P...510 ... Ex ... 5/2-way in-line valves @ /
12
14
> I\ g1y |
513
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Name Description Pneumatic diagram
[V15] P...510... VES/ Pneumatically actuated 4 2
P...510 ... VES Ex ... 5/2-way in-line stainless @
P...511 ... VES/ steel valves 14 12
P...511... VES Ex ... > l\ ilv /11 <
513
4 2
b [T 4]
14 » k“ ]
513
4 2
--‘-..“ Tl -,'I | “s 4" “
14 / NVV12
'\»_ | | | [ (/
513
[V16] P...510 ... TT/ Low temperature 4 2
P...510 ... TTEx ... pneumatically actuated @
P...510... TT AIR/ 5/2-way valves 14 12
P...510... TT AIR Ex > l\ ilv /11 <
513
[V17] P...510 ... VES TT/ Low temperature 4 2
P...510 ... VES TT Ex ... | pneumatically actuated b
5/2-way stainless steel 14 12
valves > I\ vl /T ‘
513
[V18] P...511 .../ Pneumatically actuated 4 2
P...511 ... Ex. 5/2-way in-line valves \ f
with mechanical spring 14 )
—7 FW
513
4 2
B Y ' d 1M
14 \ /[ NVV12
E\?- - - T ' </..
v \_X | J‘ 1l \\
513
[V19] P...511...TT/ Low temperature 4 2
P...511 ... TTEx... pneumatically actuated 4
P...511... TT AIR/ 5/2-way valves with 14 \ / F
P...511... TT AIR Ex mechanical spring —Dr\ wly /T W
513
4 2
* 111 41M
14 \ [ NVV12
I\»_ | [ (/
- \ Y1Y / N
513
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Name Description Pneumatic diagram
[V20] P...511 ... VESTT/ Low temperature 4 2
P...511 ... VES TT Ex ... | pneumatically actuated 4
5/2-way stainless steel 14 \ / F
val\_/es with mechanical —{> T\ ¢l¥ /T W
spring 5 13
4 2
T TT——71 A/
14 \ [ NVV12
N \ | 5 i
X . A0 J
513
[V21] P...53 .../ Pneumatically actuated j 2
P...53_...Ex. 5/3-way in-line valves . M B / M 12
with mechanical spring —PT TTT TH—
i
WY TTT TTT 71
1w, |\ [ ] 12
g VAW JE R 3K
5§13
4 2
W TTE 31T WM
1w A — 12
VLEAYITILTIY
513
[V22] P...53 ... VES Pneumatically actuated j 2
P...53 ... VESEx... 5/3-way in-line stainless . A - / M 12
steel valves with —PT TTT T
mechanical spring 212
WY TTT TTT §W
1, |\ f [
VLA YIYT YLy
5§13
4 2
W TTE 31T AWM
Tl - 12
VATAYIT I TLY
513
[V23] |P...53_...TT/ Low temperature j 2
P...53_ ... TTEx... pneumatically actuated . A - / M 12
[V23b] | P...53 ... TT AIR/ 5/3-way valves with —PT TITT T
P...53_ ... TT AIR Ex mechanical spring > 123
WY TTT TTT 71
|\ i [5e
U YIYT Yl /
5§13
4 2
MYTTE T AW
% A — 12
ATV YIT I TIY
5§13
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Name Description Pneumatic diagram
[V24] |P...53_...VESTT/ Low temperature j 2
P...53 ... VES TT Ex ... | pneumatically actuated . AN - / M 12
5/3-way stainless steel e TTT T
valves with mechanical > 1 23
spring YT T
14 . 1\ [ 12
PUIALIRTRIY
5§13
4 2
MY T 3T FW
el — L 12
5§13
[V25] | M...210.../ Pilot operated 2/2-way K 2
M...210 ... Ex.... in-line solenoid valves 2 = A ‘ 1 10
M...211 .../
M...211 ... Ex ... /D I <
2
12 J Vf\m
/D T 1<
1
[V26] M... 210 ... VES/ Pilot operated 2/2-way : =
M... 210 ... VES Ex ... in-line stainless steel 12 — A T
M... 211 ... VES/ solenoid valves ‘ D Q
M... 211 ... VES Ex ... I
2
12 ! \u’f\m
/D T [<
1
[V27] M...210 ... TT/ Low temperature pilot B 2
M...210 ... TT Ex ... operated 2/2-way in-line | 4, =1 L [ L 1,
M...211 ... TT/ solenoid valves ‘ D ' @
M...211 ... TTEx ... I
2
12 — L
/D T <
1
[V28] | M...210...VESTT/ Low temperature pilot K 2
M... 210 ... VES TT Ex ... | operated 2/2-way in-line | 4, — 1 T 40
M...211 ... VES TT/ stainless steel solenoid ‘ D Q
M... 211 ... VES TT Ex ... | valves I
2
12 — L Vf\m
/D T 1<
1
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Name Description Pneumatic diagram
[V29] M...310 .../ Pilot operated in-line 2
M... 310 ... Ex ... 3/2-way solenoid valves | ., [ \ / 10
M...311 .../
M. 311 .. Ex ... D1 11 <
3 1
2
/DT AT
3 1
3 2
b | | 1 i
12 (1T T[] 10
v [ | '
3 1
[V30] M... 310 ... VES/ Pilot operated in-line 2
M...310 ... VES Ex ... 3/2-way stainless steel —] 7
M...311 ... VES/ solenoid valves | /
M... 311 ... VES Ex ... 2] /]+ )
3 1
2
/DI \F T
3 1
3 2
" 3 1 i
12 |1 1] |10
£ 1§ i .
3 1
[V31] M...310 ... TT/ Pilot operated low 2
M...310 ... TTEx ... temperature in-line 3/2- ] ]
M...311 ... TT/ way solenoid valves ! /
M...311 ... TTEx ... 2] /|1 b
[V31b] | M... 310 ... TT AIR/ 3 1
M... 310 ... TT AIR Ex 9
M... 311 ... TT AIR/ \
M... 311 ... TT AIR Ex 12 — \ / %
VORI
3 1
3 2
" ol 1 i T
12 I 111 [| 10
| ¥ [ '
3 1
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Name Description Pneumatic diagram
[V32] M...310 ... VES TT/ Pilot operated low 2
M... 310 ... VES TT Ex ... | temperature in-line 3/2- —] .
M...311 ...VESTT/ way stainless steel ! /
M... 311 ... VES TT Ex ... | solenoid valves 12[ /|1 g 1AW
3 1
2
/DI A7 T
3 1
3 2
. 3 . T
12 ol 10
21y I3 '
3 1
[V33] M...510 .../ Pilot operated in-line 4 2
M...510 ... Ex ... 5/2-way solenoid valves | ., x ;ﬂ 42
M...511 .../ /
M...511 ... Ex ... DI\ il /114
M... 350 .../ S
M... 350 ... Ex ... o m
M... 351 .../ 14 W12
M... 351 ... Ex ... \ ]> T\ gly /T
513
42Y
14 (]| 12
Y\ RIY T
513
42Y
\ 8l | | 'I;'
1 — AN | LA [ 12
) ALAR IR B RN
513
[V34] M... 510 ... VES/ Pilot operated in-line 4 2
M... 510 ... VES Ex ... 5/2-way stainless steel 4 = R ;ﬂ 12
M... 511 ... VES/ solenoid valves /
M... 511 ... VES Ex ... /DN alv /1[4
M... 350 ... VES/ S
M... 350 ... VES Ex ... o m
M... 351 ... VES/ 14 W12
M... 351 ... VES Ex ... \ ]> T\ yly /T
513
42Y
\ B BT
14 \ 1] | 12
: Y\ RI¥ | T
513
42Y
\ KT K & AN
14 ' y \J .,‘:,_'f" 12
2Ny [ TI Y
513
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Name Description Pneumatic diagram
[V35] M...510 ... TT/ Pilot operated low 4 2
M...510 ... TTEx... temperature in-line 5/2- |, —] R ;ﬂ 42
M... 510 ... TT AIR/ way solenoid valves /
M... 510 ... TT AIR Ex /D Ir\ als /1[4
M...350 ... TT/ 2
14 | | 12
513
[V36] M...510 ... VES TT/ Pilot operated low 4 2
M...510 ... VES TT Ex ... | temperature in-line 5/2- | . — x f’ﬂ 42
M... 350 ... VES TT/ way stainless steel D 1114
M... 350 ... VES TT Ex ... | solenoid valves vl /1
513
42Y
" A '3 12
A WA [
513
[V37] M...511 ... TT/ Pilot operated low 4 2
M...511 ... TTEx... temperature in-line 5/2- | ., — W o2
M...351.. . TT/ way solenoid valves with ‘ l>
M...351 ... TTEx... mechanical spring -
5
[V37b] | M... 511 ... TT AIR/ 42Y
M... 511 ... TT AIR Ex “ A IIEX ) i2
D ALARBE R RS
513
[V38] M...511 ... VESTT/ Pilot operated low 4 2
M...511 ... VES TT Ex ... | temperature in-line 5/2- | ., — W o2
M...351 ... VESTT/ way stainless steel 7D
M... 351 ... VES TT Ex ... | solenoid valves with APy 2]
mechanical spring 2
\ ) 1 WAL
14 YA LT 'f.. 12
513
[V39] | M...53 .../ Pilot operated in-line 1 i
M...53 ...Ex... 5/3-way solenoid valves 14 W \ l H / W 12
/DA il rle 1<
513
4 2
A \ "' TT 4 41 K | I .v'”'
LLIRAL I / :12
A\ letely /1<
5§13
4 2
IY 1% 8T F
Lo Soddk M - i Addt
/D t\ elr [ 1le AN
513
© exida Hafner 1511-126-C R004 Annex to certificate for Solenoid valves V2R0.docx
T-023 V4R1 80 N. Main St, Sellersville, PA 18960 Page 12 of 20


http://www.exida.com/

exida

Name Description Pneumatic diagram
[V40] M...53_... VES/ Pilot operated in-line 1 i
M...53 ...VESEx... 5/3-way stainless steel 14 \ / 12
solenoid valves /Dt T 11 <
i3
45 2
AATTY ! AN
14 /T4 3 il g
2 At\ gleTale /of <N
5§13
4 2
MY TTF FTT FW
Lo Sodd A — b
/D Ir\ el [ rls [ol SN
513
[V41] M...53 ... TT/ Pilot operated low 1 i
M...53_ ... TT Ex... temperature in-line 5/3- 14 \ / 12
[V41lb] | M...53 ... TTAIR/ way solenoid valves VD ltviltrTly /1. €
M...53_ ... TT AIR Ex 451:
.! r'u'y
'-‘_\12
rely /11NN
3
2
)
I [ 1
- ,L.Vi‘< 11 l\,._
3
[V42] | M...53 ...VESTT/ Pilot operated low i
M...53_ ... VES TT Ex ... | temperature in-line 5/3- / 2
way stainless steel T
solenoid valves
[V43] | ME.211.../ External pilot feed 2
ME. 211... Ex operated 2/2-way or 3/2 — ! L4
ME. 311.../ way in-line solenoid ‘ D ‘i -
ME. 311... Ex valves 5 ;
2
‘ Dl T T vp‘
12 3 1
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Name Description Pneumatic diagram
[V44] ME. 211... VES/ External pilot feed 2
ME. 211... VES Ex operated 2/2-way or 3/2 — | T
ME. 311... VES/ way in-line stainless ‘ D T 'N\
ME. 311... VES Ex steel solenoid valves " )
2
— & /’r
‘ LT \‘ y T I‘vﬁ'u"h"
12 3 1
[V45] | ME.211...TT/ Low temperature 2
ME. 211... TT Ex external pilot feed s Y N A
ME.311... TT/ operated 2/2-way or 3/2 D 'N\
ME. 311... TT Ex/ way in-line solenoid & I
valves 2
— % | / L
/D1t A/ o
12 3 1
[V46] | ME.211... VES TT/ Low temperature 2
ME.211... VESTTEx | external pilot feed = | L
ME. 311... VES TT/ operated 2/2-way or 3/2 ‘ D - 'N\
ME. 311... VES TT Ex way in-line stainless !
steel solenoid valves 12 ;
— & | / L
/D 1r A/ o
12 3 1
[V47] | ME.311... TTAIR/ Low temperature 2
ME. 311... TT AIR Ex external pilot feed = & /ﬂ
operated 3/2-way in-line \ﬂ m
solenoid valves | > 1 y T
12 3 1
[v48] | ME. 511.../ External pilot feed 4 2
ME. 511... Ex operated 5/2-way in-line % f’
solenoid valves ‘ .
/DAy il /oW
14 513
[V49] | ME.511... VES/ External pilot feed 4 2
ME. 511... VES Ex operated 5/2-way in-line — & 4
stainless steel solenoid \ g
valves | D' T\ v Ly /I
14 513
[V50] | ME.511... TT/ Low temperature 4 2
ME. 511... TT Ex external pilot feed % ﬁ
operated 5/2-way in-line VLT
solenoid valves | D. T yly /1
14 513
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Name Description Pneumatic diagram
[V51] | ME.511... VESTT/ Low temperature 4 2
ME. 511... VES TT Ex external pilot feed — &
operated 5/3-way in-line | T
stainless steel solenoid | D. T\ L] I
14 513
valves
[V52] | ME.511... TT AIR/ Low temperature 4 2
ME. 511... TT AIR Ex external pilot feed —] b | A
operated 5/2-way in-line
solenoid valves ; Ij‘ Tuyly pr/
14 513
[V53] | ME.53 .../ External pilot feed ‘I i
ME. 53 ... Ex operated 5/3-way in-line \ / W
solenoid valves \ J> TAVITTTIV /T Q |
14 513 12
4 2
75 o)
14 513 12
4 2
AN
14 513 12
[V54] | ME.53_... VES/ External pilot feed ‘I i
ME. 53_... VES Ex operated 5/3-way in- WA
line stainless steel DI\ il /1l N
solenoid valves 14 513 12
4 2
25l AT
14 513 12
4 2
AT
14 513 12
[V55] ME. 53 ...TT/ Low temperature 1 i
ME. 53 ... TT Ex external pilot feed \ / W
operated 5/3-way in-line | |/ |1\ ylrr1¢ /1] <\
solenoid valves 14 51 : 12
4
voshINIWAES
14 513 12
4 2
AN
14 513 12
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Name Description Pneumatic diagram
[V56] | ME.53 ... VESTT/ Low temperature 1 i
ME. 53 ... VESTT Ex external pilot feed \ / W
operated 5/3-way in-line | | J> TAVITTTIV/T Q |
stainless steel solenoid 14 513 12
valves 4 2
/D TB\ 1T /{ N
14 513 12
4 2
bl A
14 513 12
[V57] | ME.53 ... TT AIR Low temperature ‘I i
ME. 53_... TT AIR Ex external pilot feed \ / W
operated 5/3-way in-line | [/ [\ ylrr1¢ /1] <\
solenoid valves 14 51 : 12
4
/D ;\ 1T /1 N
14 5§13 12
4 2
il A e
14 513 12
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The table below lists the failure rates in FIT (failures / 10° hours) for the variants listed above.

Table 2: Failure rates per IEC 61508:2010

exida Profile
Failure rates (in FIT)
Variant | Profile
without PST with PST
Usp Usu Upp Upu Usp Usu Upp Upu
[V1] 3 0 3 0 312 0 3 269 44
[v2] 5 0 3 0 377 0 3 324 53
[V3] 3 0 3 0 452 0 3 392 60
[V4] 5 0 3 0 545 0 3 471 74
[V5] 3 0 75 0 5 0 75 5 0
[ve] 5 0 75 0 7 0 75 7 0
[v7] 3 0 58 0 188 0 58 153 35
[v8] 5 0 70 0 204 0 70 171 33
[V9] 3 0 58 0 158 0 58 135 23
[VIDb] 3 0 58 0 208 0 58 166 42
[V10] 5 0 70 0 192 0 70 164 28
[V11] 3 0 55 0 330 0 55 278 52
[V12] 3 0 58 0 218 0 58 191 27
[V13] 5 0 70 0 264 0 70 231 33
[V14] 3 0 58 0 398 0 58 338 60
[V15] 5 0 70 0 420 0 70 371 49
[V16] 3 0 58 0 338 0 58 302 36
[V17] 5 0 70 0 408 0 70 364 44
[V18] 3 0 55 0 470 0 55 401 69
[V19] 3 0 6 0 384 0 6 349 35
[Va0] 5 0 7 0 464 0 7 421 43
[V21] 3 0 12 0 454 0 12 395 59
[V22] 5 0 13 0 473 0 13 430 43
[V23] 3 0 12 0 394 0 12 359 35
[V23Db] 3 0 96 0 502 0 96 424 78
[V24] 5 0 13 0 475 0 13 432 43
[V25] 3 0 150 0 189 0 150 154 35
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exida Profile
Failure rates (in FIT)
Variant | Profile
without PST with PST
Usp Usu Ubp Ubu Usp Usu Uob Ubu
[V26] 5 0 159 0 206 0 159 173 33
[va7] 3 0 147 0 159 0 147 136 23
[vasg] 5 0 159 0 194 0 159 166 24
[V29] 3 0 150 0 190 0 150 155 35
[V30] 5 0 159 0 207 0 159 174 33
[V31] 3 0 147 0 160 0 147 137 23
[V31b] 3 0 150 0 230 0 150 179 51
[V32] 5 0 159 0 194 0 159 166 28
[V33] 3 0 150 0 400 0 150 340 60
[V34] 5 0 159 0 422 0 159 373 49
[V35] 3 0 347 0 380 0 347 328 52
[V36] 5 0 399 0 459 0 399 395 64
[V37] 3 0 147 0 340 0 147 304 36
[V37Db] 3 0 150 0 470 0 150 401 69
[V38] 5 0 159 0 411 0 159 366 45
[V39] 3 0 196 0 457 0 196 397 60
[V40] 5 0 182 0 478 0 182 435 43
[V41] 3 0 180 0 398 0 180 362 36
[V41b] 3 0 280 0 504 0 280 426 78
[V42] 5 0 182 0 480 0 182 436 44
[V43] 3 0 145 0 261 0 145 218 43
[V44] 5 0 159 0 280 0 159 242 38
[V45] 3 0 147 0 221 0 147 194 27
[V46] 5 0 161 0 265 0 161 233 32
[V47] 3 0 145 0 331 0 145 280 51
[v48] 3 0 145 0 401 0 145 341 60
[V49] 5 0 159 0 424 0 159 375 49
[V50] 3 0 127 0 301 0 127 242 59
[V51] 5 0 139 0 361 0 139 201 70
[V52] 3 0 145 0 471 0 145 403 68
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exida Profile

Failure rates (in FIT)

Variant | Profile
without PST with PST
Usp Usu Ubp Ubu Usp Usu Uob Ubu

[V53] 3 0 185 0 458 0 185 397 59
[V54] 5 0 191 0 477 0 191 434 43
[V55] 3 0 188 0 396 0 188 361 35
[V56] 5 0 207 0 475 0 207 433 42
[V57] 3 0 269 0 504 0 269 426 78
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3 Status of the Document

3.1 Liability

exida

exida prepares reports based on methods advocated in International standards. exida accepts
no liability whatsoever for the use of this annex or for the correctness of the standards on which

the general calculation methods are based.

3.2 Releases

Contract Report Number
Number

Revision Notes

Q19/02-018-C 1511-126-C R004 V2, RO

Surveillance audit and new versions
added: MEH, TT AIR and MH 311

Q15/11-126-C 1511-126-C R004 V1, RO

Review comments implemented

Q15/11-126-C 1511-126-C R004 VO, R1

Draft; Waiting for review

Author: Peter S6derblom
Review: Steven Close
Release status: Released 09-Jan-2020

3.3 Future Enhancements
At request of client.

3.4 Release Signatures

L. 4=

Peter Séderblom, Senior Safety Engineer

Steven Close, Senior Safety Engineer
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