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(Power generation and distribution) G SLE Ao

(Transport) J_o g J.‘.} .

Fssunle 0

Slu S o

FH 6“‘@%"" s (63,558 @Ll.w—\-\ Ji.;.
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(45) ygmwlogil olims! —¥Y—9

2 e by Ogele 51 s J 28 1B S 53l a0 gares S O enle T oS0l S
CPU sladsile (PS)aiss sladsile Jold o5 i o Gl (PCS7) sy skl p DCS <l
S5 o wed Lol RIO) ods w555 5 S35 0 (ms 7 62505 sdsile 5 (CP) LUl oS il
Fo iy Opele 5l Gl 1) 5 as e IS5 87-400 sy sWCPU |y PCST7 O gpslo 31 ol
g5 4 3 So bl g PCS7 55 & gl gl allols 3 58 o a s OF 53 aby LIS 87400 (s v 015515
Sl Le 4.2l 87-400 1S =S

«(Standard Systems) AS400 5| Lkl O sols 5| Slales @

«(Redundant System)AS400H & 538! { guslo 53 £lales ™

«(Failsafe) AS400FH 2% 3 pos) O gesle 55l aSlol @

Aas e 0L 1) 87-900 WCPU 5 sxe O senbe gl slaailel 51 5led Y-) K

ASH00FH- ¢ AS400H-_ AS400- 3
Lg\fb. slaas ;o 3 uU}-\ . YQ I &\)LS shls =
S St ) 05 (als ®

ol sdaee g5l Lad sl 53 (Ol i sas s
sslas il L850

s g sbaobe) lolasl m w10 ms;l S slales glhls ™
= EN 954 (up to category 4)

(down times) YL
= JEC 61508 (up to SIL 3)

CPUJAU.:JC&AQJJ\J@}W "

Fail-safe .. g4t &G

Faulttolerant j2& ;5 ;i fo>s ®

S7-400 5 son O sels 51 lals gl 1 Y- S5
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PCS7 ;3 AS 3 seile 51| saailals Lol (l5l o pgd =1\ Jsir
SIMATIC 400 Modules Parts
: CP 443-1
Industrial Ethernet BGKT 443-1EX11-0XEQ, V2.0 or higher
- CP 4435 Extended
2 —. Xilende:
PROFIBUS 6GK7 443-5DX03-0XE0, V5.0 or higher
CPU 414-4H 6ES7 414-4HJ00-0ABO, V3.1 or higher
CPU 417-4H BEST7 417-4HLO1-0AB0, V3 1 or higher
CPU 414-3 DP . g =
Sk BEST 414-3XJ00-0ABO, V3.1 or higher
CPU 416-2 DP 6EST 416-2XK02-0AB0, V3.1 or higher
CPU 416-3 DP BEST 416-3XL00-0ABO0, V3.1 or higher
CPU 417-4 BEST 417-4XL00-0ABO, V3.1 or higher
5 1 2 i
SR e PS 405 10A, 6ES7 405-KRO0-0AAQ
PS 407 10A, 6ES7 407-KRO0O-0AAQ
— PS 405 10A, BEST 405-KA01-0AAQ
W = -
W PS 405 20A. 6ES7 405-RA01-0AAD
PS 407 10A. 6ES7 407-KAOQ1-0AAQ
PS 407 20A, 6ES7 407-RAD1-0AAD
6ES7 400-1JA00-0AAD
RSk RS BEST 400-1JA01-0AAD
RACK - 400 ; . ; 6ES7 400-1TA00-0AAQD
5 s ULl BEST 400-1TAD1-0AAD
H system, UR2-H BEST 400-2JA00-0AA0

The S7-400 is available in three versions:
S7-400

o The power PLC for the mid to high-end performance ranges

e The solution for even the most demanding tasks

o  With a comprehensive range of modules and performance-graded CPUs for optimal
adaptation to the automation task

o Flexible in use through simple implementation of distributed structures and extensive
communications capabilities

e User-friendly handling and uncomplicated design without a fan

e Can be expanded without problems when the tasks increase

S7-400H

e Fault-tolerant automation system with redundant design

e For applications with high fail-safety requirements

Processes with high restart costs, expensive downtimes, little supervision, and few
maintenance options.

Redundant central functions

Increases availability of I/O: Switched I/O configuration

Also possible to use I/Os with standard availability: Single-sided configuration

Hot stand-by: Automatic reaction-free switching to the standby unit in the event of a fault
Configuration with two separate or one divided central rack

Connection of switched I/O via redundant PROFIBUS DP

S7-400F/FH

< Failsafe automation system for systems with increased safety requirements
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If required, also fault tolerant through redundant design

Without additional wiring of the safety-related I/O:

Safety-relevant communication via PROFIBUS DP with PROFIsafe profile

Based on S7-400H and ET 200M with safety modules

Standard modules for non-safety-related applications can also be used in the automation
system

AA A A

(45400 & ) 8 310! ¢y guwlo g3t Ailolw —)—Y—1
S Jseme slas 58 55 5055 §7-400 0315 5y SS 15 LS (Osenle 51 alelor sy S ol o
orl SNl Bl s g5 (651 (K05 580 VG (6 2y tensd adl 3o o (pizman 5 ool 5o Laome 3L

! J'.’.) L;Léd.,\.p JAL& el ty U'f-‘ o.l....SdJ,Ls 6Lﬁd‘95lﬁ b}&& oslazal S
» Standard CPU Modules
= CPU 414-3DP;
= CPU 418-3DP;
= CPU 418-2DP;
= (CPU 414-3DP;
= CPU417-4;

(45400H) b & 0w yousd 51 39 (3 gawlo g3 Aol —Y—Y—
Sl G me alals @3 s H G 35 e eslaul H @3 CPU s\lad 5l 3l alels (Cf. RABE
JML‘_;‘: (Hot Redandunt or Hot Standby) «t\: LS.:)J’.;‘» L YU (High Availability) éﬁ;’imfw“-’

SO ¥ K el e Al Slles L5 Lol s oS 505 5,8 Sladnl b s dlle ol

s e QLS 15 CPUI4/417 603315 55 Jte b H e S ) 86505 550 S
FX-WLr Il Redundant
AS 417H _
Bus module

il
I__I_i

L Backplane bus
PROFIBUS-DP i— — J--' Pull & Plug
IM 157

Ll :
.-. iIIIII DP/PA-Link ,? a @ 'Im’:
e 111 SExg |

-

|
[f— ll Y-Link -
M
ol T W

in preparation

CPUAIAAIT G H s S 51 6 305 sy Sy —T-) S
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(AR 355 (Gl afuasn | Yl S Amags

First CPU Second CPU

Master Standby

STA00H (e S & g0 =) IS

0§ 8) J S s s - shans 53 (s 55 Slbl b oS s plaptons I slapions
sk 4 S ISl p S W e KU Oltty S se 4 (L mle @SS /O lad 53l
Lol b 0 L3 a8 a8 eslinad CPU i G 31 e ians H slagtonr (SS538 Jbtle 55 Jgons
Standby &S 35 K3 wroms ol 355 a0l Master &S Ol 51 (G J 28 S o)l pen s 50
03 P 3N Al 3 S 5 L2 aasd OF 53 5 en g SSweslal b ileslel LI 55 5 e sdals
RS 5 edd e 3505 AU S sl Obes 5o Standby b Olily ot Master > 2l 55, )50
ao3lal (6,55 5,8 LI s eSS St I S oS s S5 3 (B s e aeldl 1) Al 3
5 g oo B gia ot s 4 baediSd 28 51 SO 85 .0 S 0 (Redundant) 5331 1y 558 A (ol IS
S5l 35 e sl Sy g l 4 aS (bl el e Single |y oS e T s lde s 5 s
1) o allas @315 53 1238 eladl o1l 5 (SKuI L 1 OF b 5 35 e 0l (6l Bl
315 559 5 eelal gla sl s e il 5 jlrle i) s 33 2l oy

S5l K

Gl Plesen Kyl

ol Szl LB S7400 557300 o3l 5l SWCPU L

Giluesly LB 57400 o3l 5t 51 ol GWCPU L Lais

NG|

5 S sl p L CPU 5 alabl> (g5le 0 S
(MPI-Profibus-Ethernet) «—5 LS 5 b 5l 5 ol

Sk CPU 45 ;n bl gLy S v fas
Sop b LS SYNC ladsile o b 5l 5 ol les
Sy e rteu.\ BHFWE R

s Olej 5 0355 H s o311 O Ol b5

s H Gl AL S 4 55 0

S s 31 o 0 5 3513 VL Oliabs) s
L 58 h Oltly e 4
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Sl VL a5 el 505 ol £y e

b Ol ol s conl (Kaw 3,8 o Spse Al B el 5 Gab i, 53 e ol
e 52U OF e 53 H s G 2313 sl ) (ol e oS 5L sL5 50T i 5
A G3lwosly BB S7-400H Lave 55 1ais S7 53 H (§lapies .5 55
(Fail-Safe AS400FH) Uad 4 ;031 oy galo g3t Aol —F'—Y—

Ll (Fail-Safe) Loz 3y Jasss 5 453 aasnion b (oS 5 o S ASH00FH § gl 51 £LaL
S Shegmal d e 53 5 Vb i Ol b ot S (2305 6l PCST el &5 555k &,
Gusld 5V (S o e mws 55 ST-400FH (g lans .S o bzl FH S 5 sla ksl L gWlCPU
b ok nl 53 (PROFIsafe) sl baim U 5 &S oo oS 5 dols O spla gl s G 55 5 e
ol i Jaod

Lol O gle 1 5 A 5 s b e (slas il pled b Gillae 5 035 TUV sl gl S (513 a1
0-) IS5 a5 e B S8 easls (sl 5 VU el w5l o8 sty gladame 5o Slabe ol
sladde Jels wlila ¢ 5 nl CPU Gladsile das go 0L | FH (slagioem 5 €508 slagdy S

= AS414-2H;
= AS417-4H;
= AS417-5H;
Assembly with single- Assembly with single- Assembly with

channel, one-sided I/0 channel, switched 1/0 redundant, switched 1/0

II‘I‘“ S7-400F 1l ! .__“ ‘ill $7-400FH I L “57-4DDFH
[ | | _I
—' ]': ]l a
" ET200M e ET200M o I ET200M
o
(=] F-1/0 ay | F-I/0 = —Il]lu F-1/0
D ‘ 9 e 2 —
m L o u_ @ ET200M redundant
™ IM 153-2 FO T IM 153-2 FO 6
: : I
o o o 1—
m SIL 2, AK4 ® redundant S7-400FH ® redundant S7-400FH
m SIL3,AK5 or 6 ® redundant PROFIBUS-DP B redundant PROFIBUS-DP
B redundant IM 153-2 FO ® redundantIM 153-2 FO
m SIL 2, AK4 B redundant failsafe I/O
B SIL3, AK5 or 6 B discrepancy analysis
B SIL 2, AK4
m SIL3, AK5 or 6

S7-400FH Lghw 028 pded s sl S 4sed —0-) S

¢ asiw S7-400 FH Sbjgoel sadegh_akbari@yahoo.com Gy hd,l el 8 - 5,81 Gslo
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3 yIwiliwt 45-400 dlolw — ¥ — Juad

3 ylwiliwt AS-400 g1 321 —\—Y
e 8 ES s gl 4 |y 3kl AS-00 s S Sl 5 S
Communication
processors (CP) I
- Point-to-Point

CP441-1, 1- channel
CP441-2, 2- channel

Racks I

- Universal rack (UR 1/2)
for use as CR and ER
- Extension rack (ER 1/2)

- Segmented central - 'F‘,‘etp’t:"ks
k (CR2) | rofibus
rac E I NNl Ethernet
Power supplies (PS) I s w—— — Signal modules (SMI)
-DI/DO 32,16,8
-AC 120V/230V, 4A/10A/20A channels
- DC 24V, 4A/10A/20A - DO wit h relay output
CPUs -Al/AO 16,8 channels
_I - diagnostics-capable
CPU 412-1 modules

Function
CPU 413-1, 413-2
CPU 414-1, 414-2, _I'"“'"'es (FM)
CPU 416-1, 416-2 :
' - Counting
CPU 417-4 - Positioning
- Closed-loop control

PS CPU SM: SM: SM: SM: CP FM SM IM
DI DO Al AO

3Bl 7400 s S 15l )Y S
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87-400 S 4 19 —Y—Y

S CJJMLS‘JLDS7_4OOW.J)|J (Lf)':;".ﬁﬂdi))é) C}&L@.’JASSZ.?OOW&_’&'}BJ.’
AL e 55 ol llne 5 Dlasiia gl SG A aS il s

= (R : Centeral Rack
» ER: Expansion Rack
=  UR : Universal Rack

534S 3ls el (Universal rack) UR AS400 <Ll g5 o Sl a8, )80 o plad Ol e

CAM‘ owf}.pjmb57—400)> LS) dy‘ﬂ)ﬁbﬁ@ obww“).:) CJJMJJ\AJ\.\%

Rack Can also be used as an
/ expansion rack !!
UR1/UR?2
P bus
/ K bus Segmented rack
CR2
1to 4 CPUs P bus P bus
(for symmetric multicomputing) segment 1 segment 2
F B Expansion rack

P bus
2 PLCs with different operating modes,

communication between the CPUs
via common K bus

ER1/ER 2

S57-400 53 S5 )51 -Y-Y (S

= UR2: Universal rack, 9 slots, not suitable for redundant Power Supply Modules

»  UR2: Universal rack, 9 slots

»  UR2ALU: Universal aluminium rack, 9 slots

= URI: Universal rack, 18 slots, not suitable for redundant power supply modules

= URI: Universal rack, 18 slots

= URIALU: Aluminium universal rack, 18 slots

= UR2-H: Central rack, 2*9 slots, split backplane bus, suitable for compact configuration of
standard and redundant PLCs

= URIALU: Central aluminium rack, 2*9 slots, split backplane bus, suitable for compact
configuration of standard and redundant PLCs
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&S o Sty SOl & L 5381 &g 4 ) I s 5 53 ($310le)y 5 na URZ-H S
SURI 8810 S 53 U |y ST-400H 3155 o ot ol oolin o V4 ZlS 3 i (5l &S

5,5 s S UR2
S7-400 53 S5 131 =)-Y Jpdr
Olye Cf. 38 slas s
Sl
&
URI Universal kol S Ol YA Ol g O fr S oS cd g s s
10 las S, Ol g sl e calila, & Sladss & 52
UR2 » K q ?
ERI Expansion VO b S, Olge w A ”
ER2 " » q "
CR2 Segmented ol S5 0lse 4 VA | Ll e OF Lis e oS el Eso s gl
AL s Lol S5 S
UR2-H |  Universal & SNl WPLC gl Y4 sl UR2 Lol S 53 4
Sa0 08

S7-400 & y 35 Wb 1 — VY
LIs sy g st SHG 2
10 Bus  P-bus o5 ,i8 =
Syl 0age 5 1, 1/0 sladsile s CPU (o3l Jsls b ol . AiL e Perioheral & 0 PG >
(Kpmmunikation Ll )| SWIT & le G > Jsl) K-bus b C-bus o5 ,05 =
LFM 5 CP sladsile 5 CPU (o o3y Jsls b cpl AL o Communication & a0 C b >

AL o P-bus 3l 51 iy C-bus s e3ls Jsls Cs pus 5515 0dge
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Lodat 33T (St aluni | phaild dsaaigd

S7-400FH )55 eiwmw gbjgsl
EEEREEEERER Rl .
L‘I. .I Ll B 1% 75 e \
=il iNnnns —
[T I —
: p
R
HEHEHE e HEEHH =
= ] g I_LH"T‘,L ,EJ];‘:
1 Triffr 6*[..[3."3_‘__:. & . 1 .

S7—400 6) LSJJJ{QKJK C}; };—V-Y Jg.;:

P-bus P-bus P-bus
C-bus | C-bus
UR ER CR

S7-400 S\aSy 5355 » 39730 S L —8-Y I3

Sy ol Olse & ol 9 355 0 eslial Main Rack Olgs o g5 oS sl S, CR 55 0 S, "
)50 Ll ool Expansion S, Ol ge 4 (Multi tire) 4N X g4 Sy 53 S g5 nl st
Al o C 5P o808 55 2 b CR S5 5,8 15 el

Sladsile L 10 A3L o P ol sl S 5 5 55 o eslizdd Expansion ol Ol se o Lais ER S, =
Lr ez LB b onl g5 2 1O

35 o3kl Expansion s Main S, &0 33 ;8 4 aawy ssb 4 UR S, 0 ®

REPTS
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Automation and Drives

SIMATIC S7-400H

The Fault-tolerant Automation System
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Lriiad | p3T (Sl aluasan  yiaild Amusgd S7_ 4 00FH d )Sﬁ (Al\“-}\» [_ﬁ) ) MT

aonio —\—Y

1. Fault-tolerant
2. Fail-safe

é%wg@y&ikj‘dw@jdb‘bwbﬂJW}\J@SJ)‘&}&L&WJQM

Al e JSAL 5 Lt 55 Wl ge 55 el Loadse 4

Fault-tolerant 1-out-of-2 systems Fail-safe 1-out-of-2 systems

Objective: Objective:

Reduce the probability of production Protect life, the environment and investments by
losses by switching to a standby system safely disconnecting to a secure “off” position

oS onlinal ot 4 Jaod aasilin LPLC J 25 0t G 5 2l
Sl Mg olas 2als VU (6 5 ey B L PLC glacacs J xS 5l eslanal Coua @
5 and IS w53 g el Ut ) 2L e D313 S I LTSS i g
oot e o 3 szl A3l VL B (sl i aus e Sl (651065
ot o Jood laptmns 53 Vb (OIS wle o glaaspa IS 55b ool 5 diad sl et
sy O A5 S 5l izl
il e s3luesly BB (S5l g 55 4 O el il Glagtonn 12 S 55k o
Sy o oslial &S sladsl 3 (¢l — (Software Redundancy) Sl Bl 5 Sl e
3 g p esliial E sl b ¢l o~ (Hardware Redundancy) s, plocen S5l o

(System architecture)) poua & ylozo —Y—Y

Sl 5 0 semle 591 D.:alea.ﬂ€L¢5J.su_<.}‘9j~.é\)l.:>'-lm6w|6\43‘,§4.3gS7-400HML§JL«M
.w|o.,\.:..i'5

1P asiw  S7-400 FH bigsl sadegh_akbari@yahoo.com Gy Al oIS — 58T Bslo
80 04 Tel. 09123182734~ Luiwys s\ae555 uyda 3 olid,lS



SIEMENS

S7-400FH )55 ewyw bjgesl

Management level

Field level

Supervisiory
level

Process level

74000

Field
level

(High Availability) N & pls s &) O gl 51 p 2 = sl 53 ST-400H &bl [S5531 -\-¥ s

(Minimum Configuration) S7-400H phwwse <9 & 3! 1w 1 321 —Y—Y

«CPU d)jl.a Sde 9 A
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i S 51 e Sl amuy S7-400FH )55 esww ghigsl

(o e S sae g5 Y

Sqiéjc;w.a.l.oy A

Sy L

(L;J).»J..:zcu)js\ ‘.}JSJJL§|JJCPUJAL§‘JJ JJ&)J)&}LAQ)J&Q djjb).l.&)l.@;; .0

Rack UR2H S7-400H base system

Rack 0 ‘Rack1
{1 HI!.E@B LI
o v o o o 2
Ja% =2 [
10 0 i
2PS 2 CPUs 4 synchro- 2 fiber-optic cables
nization

arthmndiiles

(CPU) oniis J 35 Jg5bo —V\—YV—¥

jCPUOcWJJJDCPU)‘HMJDﬁ@%ﬂ‘)hCPUd‘f&)o)wc&ﬂ@M

5330 34 CPUI 0l ye L) S 3 i s CPU |

CPU 417-H/414-H avec 4
interfaces integrés:

¥ 2 Modules de synchro
¥ 1 Interface DP

¥ 1 Interface MPI/DP

4 | Sync-Module
/ ] FO Link

S7-400H 615 =S bl -Y-Y (IS
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Switch Position

l The CPU has rack number 1
l The CPU has not been assigned a rack number
I The CPU has rack number O

H—CPU&jJﬂﬁja)km:mm—v-rdg.:

Meaning

Aas e Ol 1y §7-400H & s 51 lsls CPU J 55k calises sladie Colasiin 'S JS..:
» Fault-tolerant CPUs

CPU 412-3H; CPU 412-5H; CPU 414-4H; CPU 414-5H; CPU 416-5H; CPU 417-4H,
= CPUA417-5H;

Memory CPU 417-5H
[MB]
e CPU 417-4H L
30 ' CPU4teSH| =
m News
16 CPU 414-5I+
4 = -
CPU 414-4H
28 CPU 412-5H - + New AS 416H close cap between W
e CPU 414H und CPU 417H
1 CPU 412-3H = * 19% more I/O with innovated CPU 414-5H ‘
l o * CPU 416-5H nearly same level as CPU
0,75 417-4H
75 45 31,25 18,75 18 12,5 75
* MPI/DP
= DP Performance in ns [bit-operation, word operation, fixed-word operation]
— PROFINET
(2 port switch)

57400 H-CPU J 53l ikisen slados -6 S

Ll 0dS g 4 |y H CPU sadsile o3 Slaseie 0 S

10 aniw  S7-400 FH (bjgsl
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Technical data: H-CPUs
CPU 412-5H CPU 414-5H CPU 416-5H CPU 417-5H
50%290%219
2
412-5HK.

Chmware o

1MB
0.5 MB

HCPU sadsile b lasis -0 |S&

Q‘j&b.l..stfa o)u‘CPUdj)JabyjA 6LACJJﬁ J‘Mc\.’ox&j4HLi3HQﬁ LS“'-’JL“; S5

A3l _s MPIUDP &y 5 S5 5DP &)y 50 S SYNC &y 5 53 s 414-4H CPU Jlea

= | PROFIBUS DP interface

= ] MPI/PROFIBUS DP interface

* High end: CPU 417H (4MB expandable to 20MB) | « ) jyserfuces for accommodating the Sync modules
= Mid mrange: CPU 414H (768KB) = ] PROFINET interface with 2-port switch

m CPUs

¥ 4 integrated interfaces
= Sync-Module
= Sync-Module
» DP
= MPI/DP

CPU414-4H (&) ;; b3l glalanly 1Y IS

Htf i GWWCPU (53, o,y slias 5 alasl> lade =)-Y i

CPU 412-5H CPU 414-5H CPU 416-5H CPU417-5H
\¢ aniw  S7-400 FH Jbjgel sadegh_akbari@yahoo.com By iyl s, — (5,81 Bslee
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nis0 S 6 binsen il Sy S7-400FH )55 elwws gbjge
(Code/Data) IMB 4MB 16MB 32MB
0aer=ala) s 12kB/SI2KB [2MB/2MB 6MB/10MB 16MB/ 16MB
DP/MPI 1 1 1 1
DP 1 1 1 1
PN (nkl. 2port-
Switch ! ! ! !
Safety v v v v
(optional)
Max. length 10 km 10 km 10 km 10 km

Sl ule CPU 412-5H Jas 51 CPU S FW V6.0 asens Slasis

= New middle-class controller CPU 416H

= [ncreased performance

= [Increased resources for communication

= Fthernet integrated (without additional CP)
*  Routing for integrated PROFIBUS interface
=  PROFINET System Redundancy

=  CPU 412-5H: Synchronization up to 10 Km

g gr Jotn H (s 43 ET200M $\aolSse) &5 300 40 55 1/0 slad 55l

» 10—-ET200M
= ET200M :IM 153-4 PN (6ES7153-4BA00-0XB0)
= ET200MP

(SYNC Modules) (g ylwgsg sSow B g3t —Y—V—V
sl Do 4 S B 52 Gk 5l SIS L H g5 sCPU Jlasl ¢l a3l oyl
e SYNC sladssle 5,5 5,8 o0 L3 SYNC) (s3lels S JaSle 33 CPU o (555 Ky 0 S
s S, 6l e s e sy Ol i Syl ol Y s Cands slyls &S s,ls 5 4 5 DIP Switch
S Master o) geay sdiq oS jio (555 aSST U8l s OAS (35 b oS o s S 555 1 O
SYNC J53le g 55 55 jasdSVe b 2eVe Jool b sl S G S g5 LSyne JS a5 5 Aal g

Byl 54

= For Sync cables up to 10 m in
length

= For Sync cables up to 10 km in
length with the CPUs 414-4H or
417-4H for applications in which
the subunits have to be set up at
some distance

Replaceable Sync modules

Fiber-optics (FO)

Fiber-optics (FO)
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(R0 L35 (6 Euasen I ey’ S7-400FH )35 elwaw (isjgs1

3Ll S gladsile sl CPU ol 51 oles VY I

S29 e S5 —F-T-¥

g Jeate £33 BLSSI )13 5 8l b 255 SOSYNC Js5le 53 8

(Redundancy features) % 3}5‘ Saasiv —-f-v
il 25 S S s s H (sl gt S5 5551
(Bumpless Master-Stand-by switchover) ol J }?..S 99 o K <) JL) u“-l 3,3 —\-f-Y

s Slasia ULy Stand-by 3 Master .. (Bumpless) &S O3k 5 S 2 525 S7-400H (5 p
:(Switchover time) .z 525 O3 =
adbidee Voo 5 G i Ola @
«(OQutputs are Retained ) 2, 325 Oy Jsb ;3 b > 9 & Consy i~ @
«(Alarm/Interrupt) a5 | p'}ﬂ e aﬁ@a GBS e 3l e
«(Switchover Criteria) o2 slae ®
Master ,> o\ 7 50 55 3L 0 Master y> ) > 55 5 Stand-by « Master ;| L,z 325 ;Lo
= Power supply;
* Rack;
= Sync module;

= Sync cable;
= CPU;

558 o3 a5 50 DP Slave Ly 550 5> (Failure) o) = L 28
(Synchronization Procedure) CPU 99 O™ ‘sjlw(_’ 19 35w -Y-f-¥
35 Sles Gl bl S Sy 4w 5 K8 silke .cul (655 5 Stand-By 5 Master (s 3
il iy 25 LB CPU
«(Cycle Synchronization) -S| S a el )5 giludy ,Soew =
o by lassl 53 055 05, Jose — (Time synchronization) b s3le0s, K ™

2,5 0 Dogo 5oy
«(Command synchronization) K=Y ;giws o =1L g3leoy S ®
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st JpRiT (Slih aliasi il S Asugd S7'400FH d)x-\s @M = U-“)MT

«S ol (Event Driven Synchronization) 310, 5 cis $3leds S SGSS Olaa Sy ol

ol ol e b ekes 8l O Patent) lzel > 5 A4S e eslizal OF 51 wies s H GWCPU
&y e (User Program) SN asl gl >l Oy 55 CPU g3y o315 335 05,5 Jos g,
Sk s JHs Cund g 4 e s CPU s Laslus ) o5 Ol a inz Sole a4 3,8
3,8 o Sso ) é\yﬁCPUpwob.i;ML}.w.sﬁfda Sy po Sl Kabea Slles

J/OMW&}MJQLG))J u

lap VT 5 Laaddy g 85 w350 55

G Gasl oo ok Slaysee

(bl b a5 w5 5l esliza L besls i b =Sl

by il 5L 53,8 0 g Jaleqtans Loy 5 S5 5 sba (5leSiales fes

.J)‘JJ J.;)Li
No Cycle Time A Command
synchronization synchronization synchronization | synchronization
P
< > - -
N -
< e < P~y < e £ %
£ = — fe a-; a o =]
K g R g == = > =
3 3 3 3 8 8 S S
: : 4\ = =4 A 'E‘ *E A _g 04
= = = c o o = =
o o o [+ ] o A wn
o o ] o Ole » O
5 E 5 El 7 5
7 73] 73] a H o
al P
CPU}J&&}L&QﬁJ&Mﬁﬁ—/\-VJﬁ
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Lriiad | p3T (Sl aluasan  yiaild Amusgd

Synchronization, ]\
Information |‘
and status exchange
L PW100 S PW100 | Synchronization
Ackn. .
L DWI10 DW 10
+ F F
? > PW130| Synchronization
Switchover

(Principle) H e 93 CPU 33 ‘ps il 09,5 pyete —4-Y Js

cPUO cPU1
Self-test Self-test
Pll _ Pll exchange _ Pll
x : Synchronization . x
User prograjm < > User pmgrém
v « > v
Match-up N
B PIO PIO R

HWJJCPU}:WLSJLVJQJJ'(‘MJST,M_\"VL}K&

Yo aadwo
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=
Highly available communication via [ndustrial Ethernet —I

Station A Station B

Event synchronization Eﬂ[

S7-400H
Master Controller

S7-400H
Backup Controller

Station A I Station B
associated I/0 = 5 associated I/O

Event Synchronization &, s « CPU 33 o (S5led s S

(self-test) o 3To95 algs —V—F—V

Az i3 (Scope) sl Bl sl sl alesls s il SLls S7-400H (s o sWCPU

= CPU;
= Memory;
= Synchronization link or connection;

(035031 Hll) Lpd o Lzl 50 53 4 Og051 5
(Start-up self test) 3\l , Olay s @uj;)} -\
Eo b S Sloy Lpd e |l (Startup self-test) 31005 Olo3 53 5 635 olS O54e31
sy, o defect S o CPU cas o
(Self test in cycle operation) SJScw sl 5 gl =1 Olay s &L»ﬂ;f'- =Y
B ol dney w5 (Task) aiby G Olge 4 5 odls Sy 0 O3]l
0533 G 3 JalS sb s KIS e b 53 s e sl Sow o il 0 Oge3l IS 612

5 ) (B3 4 Jlie) CPU (sla el 53 s ya3 B Sl
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Properties - CPU 417-4 H - (RO/S3) =
General I Startup | Cycle/Clock Memory | Retentive Memory | Memary | Interrupts |

Time-of-Day Interupts | Cyclic Interrupt | Diagnostics/Clock I Protection H Parameters

Parameters for Expanded CPL Test

Test Cycle Time [min]:
Reaction ta RAM/Process-Image Output Table Comparison T HP the standby CPL +

Update the Reserve

b

Cyclic Interupt OB with Special Handling:

Monitaring Times

Maximum scan cycle time extension [ms]: 1200 Calculata.. |

il

M azimum Communication Delay [ms]: a0
Maximum Disabling Time for Priority Classes > 15 |1 20 ¥ Use only
lculated
Minimum |/0 Retention Time [ms]: |50 3;3:: F
Redundant |/0
Data block no.: |1 and 2

Cancel | Help

CPU sla bl 55 plasls st Sloj o) 55 olas —1)-Y IS

(Online programming) ;9T cwd g4l 9 —F—F—Y

35 58 Bater nl Sl (2T oS ooy sl CobiB S7-400 3516kl (sl ASLaa
Sgh o S CPU 35 8 3 8555 Oyg0 w0
PG & Jlail —)—F—Y

L MPI [ glsl 51l e o 4 g S 35005 5 (PG gwdings S w H pr Il )
.DJSoJu.IM‘ w@jﬂ)@;lwéuo@)ﬁju&
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Profibus/Ethernet

I MPIDP

(PG) potigs 55 5000lS 4 H s Il 2VYY IS

(Online Repair) (T posi calsld —F—F—Y
S Bl be s (a5l 038 @lol 5 Cod) eand LB 5T &y 40 &5 57400 51 15!
i a3 WBRUN da 3 CP 5 1/0 sadsile -)
via Power ) Xies iy 55 W5 w15 15 Gy b 51 CPU 5 (555 0 S5 5o &19) IM slad 3l =Y
Loff
35bis $0303s0 NS5 S o a e dd a3 CPU 03 S s, 5l ey =Y
Sync sladssle ¢
(PS) wixs gladsile =0
(Power off) «Jix da: Gk ol sslilal PS sladsile e
RUN Lo 55 6533 PS sladsile
(DP Components) DP :l 5> -1
RUN s 53 IM 153-2 J55le iy yo5 @
‘RUN do ;3 1/0 slad 55l 2525 @
55 doile 0ol 13 5 Standbye wiws jaxs 1 ey ST-400H (5 s SWCPU OY-Y IS Gillas
a3 1 55 e CSSL ams OT (sl S s Wl S 0T 038 sl a3 S
LS s
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MASTER STAND-BY

STOP
Stand-by requests link-up

Disable

Delete, Copy and Generate Blocks .
functions Master copies all
data to stand-by -

Execute start routine
and self-test
CPU 1 requests update

Terminate communication
via configured links.
Disable low-priority alarms

Master copies dynamic data

i sl User program ——> 0S M

MASTER STAND-BY
(link-up)

Disable all alarms/

interrupts

Dynamic data which have changed
since the last update

A4

Inputs, outputs, timers,
counters, memory bits

A

Enable alarms/interrupts

and communication

Redundant, synchronous operation

(Conﬁguration Changes in Run Mode) CiR ngls —v—f—f
HWConfig )13 31 oz 51/0 saJ sk daodiiSJ 58 Jald H e Sl Bl iy S 81
o5k 4 WCPU U sene s sbay HW-Config las ;3 sdo S Sladas 54kl rlf;.a BERER e P
Slse 03 e s J S Sl 5 oS b 1 e e s el

Sdsile 2l b caad sl STA00-H s 5 kin cpl sy A2l 530Gl J S (slagtm
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S Sy D LGIR gy 5l sl Lzl b o 0diST 28 a8 Sl 5o J 28 et 53 (551 Bl
Bl g Sy Runtime S 53 1/0 oKasl S oS 5 5053 S o o3l |zl S 3 s
53 Lolasl pl Al o 555, CIR sladsile sl SOl ET200M oSl S 3 3 5L 342
ol g S e bl S7400-H (5 o SWCPU . 55 o 0 dsd 2, S5 & HWConfig Japms
S e o2

«(CPU memory configuration) CPU «basl> .y S ®

(CPU \a oyl jois ®

sbdsib s S lsl L Gl .
/O or CP slad 5l

<DP slaves o

«PA interface and PA slaves e
Y-link and slaves o

Sync sladsil e

Modules in modular DP slaves e
Redundant IM 153-2 e
Redundant Power Supplies e

Dl Blele Lsd K el wda ot Ll 55 0 oS £330 (g1

= Standard power supplies;
»  Central IM;
= CPU;

.3 35 o (Program and Data) Sl S e S, s K e & CPU 55k
(Configuration) 008 J g8 50 y5w —A—F—¥

5,5 Gk S e gy 93 4 Ol e |y (655 e eSS

CPU G S, 51 & a5 sy omlys sl eslaeal (UR2 5 URI) 3,llul Sy 95 31 a8

Vo U Wiy o Sy 9o e aboll u:*i‘j el s sd g Ko Wbl s 4 LS e «13&3@

A3l e lS
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93

Redundant power supply (PS) optional

Max. cable length 10km

Soen 3l a3 alols 4 35kl S 53 LH SWCPU sy Sy -V E-F S

elfj.'@g_iiLQURZ-HC)JJJA{MJJJ;&\Qﬁqiﬁ@&@&ﬂCPUja‘ﬁséM&ﬁ =Y
335 o Jeaie |4 Backplane

PS PS CPU PS PS CPU

URZH«S)L{backplane&id;)ﬁHw S Sy agel =V 0T IS

ks>~ O‘}::" =
= 4]7-4H from 4 MB to 20MB;
= 4]4-4H from 768KB to 1,4MB;

(Higher Reliability) YL Oluabl B 05 S Y"Mfé .
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(AR 355 (Gl afuasn | Yl S Amags S 7_ 4 00 F H lJ )1\5 @‘1“‘-}“’ (J-“) MT

TR 5 el Gl (Error Detection and Correction) EDC (s, sLé ¢l ls CPU alasl~
sl 85 4
(Lo o Sl e 000 5 L3 GCPU ,3) o kS Vo b laedeSJ =8 o alols 5 Slzis @

1l 2 Sl S s o5 b S 5 S) g ates H slaeliS S oy alols
FO-Cable Im;
FO-Cable 2m;
FO-Cable 10m;
Monomode FO-Cable LC/LC Duplex crossed 9/125u. 10km;
(10km) $81a> 5,1 5kul S, 531 @

(Im,2m, 10m) —(with split backplane bus) £8a> iy o8,38 s H fr S, e
:(Integrated interfaces) lauls & )15 =

Sync sdsib lauly 55 @

DP Lawly S @

MPI/DP Ly & o

(System integration) 400H puwwaws & 3ol —0-Y
el g —1—-0-Y

« Simatic Manager _zx; >, bl @i 515l Olos 51 H qrces J xS (w)jiﬂ e el (gl
Transparent Ol se o Ol 5 s 4S (Sosb 4 g e esliial il gladlulS o as
et Ok Skl (e > 4 S sl Ol ads 51 I S e sl Programming

.JJS oalazal Q‘j:‘_;a d"q“:j.bm

K} SIMATIC Manager - HProjekt_RedPer (=13
File Edit Insert PLC Miew Options Window Help

IMATIE H- Statlonﬂ]
- [ CPU417-4H
(-8 CPU #17-4H(1)

Press F1 to get Help,
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Simatic Manager b ;3 S7T-400H o} 4,5 31 olai VY Jﬁ..;

(Hardware conﬁguration) S )‘}5‘ o L) )ng -Y-4-Y¥

LS o oalzal sl Bkl (s (g a3 LSS HWConfig S\l Olea S H s S Se sl

[ Hw Config - [SIMATIC H-Station(1) (Configuration) -- HProjekt_RedPer]

@l Station Edit Insert PLC Wiew Options Window Help
Ole2le-® (5 & (= dold [@Ho 38 e
I ~
> DP_INTD: DP master system (1) =~ Profile [Standard Ed|
T -
DP_INT1: DP master sustem [2) -] ET 200C ~
3 CPU 4174 H | g EL e
[+ i
3 e ET 200L
X2 ia [1) Station 3] Station 2 =@
S Wz 4 e & e & e A
H-Sync-Modul '_II II II 1 '_II II II 1 H +
FiSpnc Mod — — i Tl
H - =
L g M 153
. @ ogg IM 1531 Release 15
. #-gg IM 1531, Release 1.6
: +-gg IM 153-1. Release &
CPU 417-4 H(1) . E-ga M 1531, Release 7
L oEogg IM1532
A2 o — g IME32 L
X7 MELDE -  E g IM1532
IF1 H-Syne-Modul SRR i 1552
TZ H-Syne-Modul e i + 3 Al-300
- . ~ o (3] A1440-300
£ I * (23 A0-300
+-(Z1 CP-300
4= | (1) uRzH +-(Z1 DI-300
+-(Z) DIYDO-300
Madule Order nurmber Fi.. | M...| 1.. | Q.. | Comment +-[Z7] DO-200
PS407 104 BES7 407-0KADT-0AA0 ~ + (21 FM-300
H +-(Z Special 300
CPU 417-4 H(1] GES7 417-4HLOT-0ABD |V3.1[2 +-a IM 153-2FO e
< |
L3 FEEH — |BES7 15328400 0<B0 £
MFERF & FEEH Bus interface module for 57-300 SMs.
H-Sync-Modul BES7 960-14A00-0RAD 1637 | |PMs without PM356-4), module
T T P NI Y Y P exchange in operation
Press F1 ko get Help.

HwConfig laze 53 H qies (s Sy 51 pled - IV-Y S

(Redundancy principle) ,é.ia 3}5‘ —r—Y

28 o Soge 3 IS Sua 53 6l Oele il IS gt S5 581
Wl iws sl Fault-tolerant) Uaxt Joxd aasidn b J 285 0t S 2ils
Sk sl g Gl Jlasl JalS ( olg Oua oS (5 5b 4 .ol (High Availibility)
Al ol g eslel e
Skl Gua b (Fail-safe) wiw 53 jad 55 sl aasiie b J 28 0t Sl
S ol 13 G b 5 bl s 5 3 S 3l 31 (S5
SIS le a5 5 ls 3 g s 0SS e 53 (sl 6 55 S Slatas 3
A 53 555 & bl e ) e O — e ladnl b 6l - sl il (S
RETRPPR RN
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DTS

Lmias | pRiT 5

a0 A 55 5555 4 ol a5 s Oloj —uS syl sl - Solle s (Ssl

Synchronization,
information
and status exchange

IM IM DI DO Al AO FM

Process II_ -
S7T-400H (s 53 SS5331 VAT IS

(Hardware Redundancy ) & ,‘ﬁ‘aﬁu - 3}5‘ —\-r-Y

G980 faliza gl b
M 30 (Eg5io
Sguld 03 odlasiu!

folwsy sl b
(o5ed (Sg330)

active
redundancy

majority
redundancy

passive

redundancy

f

POWEREN.IR
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(homogeneous redundancy) le‘és‘}’.‘ " - 3}5‘ -Y—r-¥

Redundancy with identical components
(homogeneous redundancy)

Majority redundancy Passive redundancy Active redundancy

s—[e]
—— B

Hot stand-by = Fault-tolerant
automatic switchover
<100 ms

Warm stand-by =
automatic switchover
in seconds range

[A]—{r]

I_| —
v
Cold stand-by = Failsafe
manual switchover

W PP P KO S PP | ¢l

(Passive redundancy) G ) 3}5‘ el

Sl Oole &S 58 e (gilwesly Oy s 4

Passive Redundancy (1-v-2, 2002: 2 out of 2 )
o Hot Standby : automatic switchover < 100 ms
o Warm Standby : automatic switchover in seconds range
o Cold Standby : manual switchover

(Active redundancy) Jlad ’}é‘ —f—p—y
Bls 02 Mo B s o5 b i LCPU 5l (S s e o0y el (slagitns 512
wxs (Failsafe) = 5> el Slaeis Gl Jlie 5o s 5,8 o Zyse WCPU s OR os

EPR PP R ENPY ‘_ﬁ-jJ;'-)JCPUJJJAJaMJS ol 5

(170 configuration) H piwwss 38 1/0 JLadl § 53 553 —Y—Y

5555 (S ks o ) o\}yngr;WJ; R At EY) sladssle JL;J\\‘\-\‘L}K.ZL;{U:.&
K, 3 Profibus < 53 RIO S5 555 2 b s L g cwas CPU 355

ullal (6l s gl = A= IO JUS S sleslanal m
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(rARias | | 3EAT (Gl alunsan | YiilS Ay S 7-4 00 F H d)j_\j M lJ-“)MT

J}J:@ B an CPU}) e LY 4.>‘3J.9|IM .Ia..wb J)}L& 92 L> J;-UI/O JL\S “i.’. )\ odlaial =
N 6 s o s gl (Switched /0 sy S)
24.;‘9}5‘ 10 JL;[S 93 )‘ odlail =

Inputs / Outputs
|

1 channel 2 channels

|
Single switched Redundant
standard Availability P

)‘.XJ‘QJL& 1/0 Lﬁ-jf'—/é.}j‘)j LQLAJ))"LA 6‘)’ U.QM Mjﬁ‘ LQLAJL‘I;-L»
»  H-CPU in single mode with Redundant I/O Modules
= Central I/0 Modules
= Distributed 1/0O Modules
= Distributed Switched 1/0 Modules
= Full Redundant 1/O

H-CPUin Single Mode H-CPU in Single Mode System-redundante /O Switched /O
Controller ——] ] ) i :
CPU 41x-5H I | i !
% H
g PROFIBUS, PROFINET é
Periphery §: “E
ET 200M q i
2
:
* H
Hig
Faulttolerance
Low| - - >
Availability
ET200M U H e cilisee glagdn So b (6 s i Ol =YY IS8
W andw  S7-400 FH Sijgel sadegh_akbari@yahoo.com By Myl ks 8 — (5,81 Gl
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(R0 3T (U sz yheilS musgi S7-400FH )55 edwaw ghjgel

Qg1 1/0 Jgo! —\—Y—Y

23 S 0 S 5 e S sl Dpse 4 S Lis 2 2 s 9250 sl 45 WO
7 CPU b3 aki Gy onl 5348 pl Jdk s o ol (6 s v s 53 Ol e S D
35 Oy I Js3le s PROFINET «il> | 5 PROFIBUS ks 5

ssb g Dl il (5555 gadsile Lo dzes b Js3le 55 e gole s Sas Job 5o
Sl dly laae K Olge 5 ol annlie (3555 55 313 4t odd O3 U5l g w5 S i
2,8 o B SV il bl s s i E5ls

Jo3le 55 8 Glars = a )l asliy b odd acalos SlEe 53 4533 Gla s = 5550 5o
e g o s ey 5o ad gl 51 (SO Iy s e

A3 wosme Jadle w3555 dsile o 51 (G 0ad ol e Olge 4 et g8 Do o
o bl o aalsl Qlizean oo o Ja3le b e (551 5 e eals )bl Uast ¢ 535 3 55 a3 ]
s s sl osliss Ol e Jadle 53 8 0,8 lonil (ST &y o ) il Sae &S anS S
(FMR—Flexible Modular Redundancy) gwB g 3 8w 33 o S 10 b K39 91 —Y—Y—V

» Scalable fault tolerance

= Single or redundant connection

= Can be mixed in one and same system
» Advantage

»  Redundancy has to only be made available where it is actually needed .

»  More cost-efficient solutions than conventional architectures with single design.

Hﬂ‘% Master input

Redundant input

Redundant

PROFIBUS

L}_lﬁ
gg[

E o Master input

Redundant
PROFIBUS
=

Redundant input

Scalable availability

Master input

I
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MOD. FUNCTION: INSERT/REMOVE

Switched 1/0 o8] 350 5 cnad 5l5 S, -YAY |Sa

L Olaseie LIMIS3-2 s sile cosi o sases Bus Unit lakb 51 oslizad —Y
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function: Insert/Remove While Operating Mode Run
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Both Inputs are read in parallel.
The correct value is selected and processed automatically .—
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Since the function is not suitable for all module types, the manual or Internet should be
consulted to find out which modules can currently be used.
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Since the function is not suitable for every module type, the manual or Internet shouid be
consulted to find out which modules can currently be used.
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o selected and processed automatically l ‘
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Since the function is not suitable for every module type, the manual or Internet should be
consulted to find out which modules can currently be used.
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FB 450 “RED _IN”: Function block for reading redundant inputs

FB 451 “RED_OUT”: Function block for Writing redundant outputs

FB 452 “RED _DIAG”: Function block for diagnostics of redundant 1/0
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Equivalent circuit diagram:
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»  PROFIBUS >> S§7: CP 443-5 Extended (not configured as DP master system)
Al oo pslds ot S e Sault-tolerant S7 connections Nl 31 &l gu 4ol (gl 0 as$

S7-REDCONNECT | 3| ¢ 5 &y sy 03,5 sl (PC) ;5.8 & 5 (fault-tolerant system) o>

S d FaelS s 2

(Reliability of modules) w3 ) SBJ g b0 csbwodo! culsl® —11—¥
N gz L 5 5 axw g 5o oJJ:MS/QMo.SwMaJ Slel sl a3 Ko sl Olaabl LB

slule Le (Reliability

»  Mean Time Between Failure (MTBF)

»  Mean Time To Repair (MTTR) that depends on:
o Being Hot Plug
o Fault Diagnostic Ability
o Maintenance engineer reaction

55 oo Jlasl Sl Ja5be Oluebl B 4 5 oo 55lis
= MTBF of a central processing unit: 15 years
= MTBF of an I/O module: 50 years
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POWER ON at CPU 0

{ MasterCPU }

POWER ON at CPU 1

Standby CPU
System mode
M) Stop STOP
) Startup STARTUP
(3)  Single Mode RUN STOP
o Updating the user STARTUR/
LHERE RUN program LINK-UP
@ Update '(.j,'gt(; ating of dynamic_ UPDATE

= o

S7400H s 531061, —6YF JS

Redundant mode
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MEXT  WIFMIF Mexr  WIRMIF
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M FRCE MSTR BrRCE  MMSTR
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S5 Gl p ET200M oSl 55, 1/0 Js5ke ) skl s S S
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Bus Fault
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S Cewd 3 Ko siile 5 en g bl (235 b e Wince s 1, ol sl oS
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55 gl Al 1, CPIGI3 & )S Slasein Ol 5 o SIMATIC Net )\ ile 5 G )b 5l

J;dwaJA.bffw.beerswn ey

- File Edit Insert PLC View Options Window Help

D 32| % B2 da||2 252 & 3 |[ <No Fiter > R =R MY
ke
= (@) 400H_Pro ﬁAsmm @MH HSPADFIBUS_M_ 1 BBPHOFIBUS_M_2  BBEthemst
Bl

Open Object Ctil+Alt+0

Cut CHri+ %

Copy Chs

Paste Cri+V

Delete Del

Insert New Object > SIMATIC 400 Station

Multiproject » SIMATIC 300 Station

PLC » SIMATIC H Station

PC57 License Information... MIEC EGBEton

Other Station

Shared Declarations L4 SIMATIC S5
Plant Hierarchy 4 PEFEE:
Rename & MPI
Object Properties... Alt+Return PROFIBUS

Industrial Ethernet
PTP

Foundation Fieldbus
57 Program
Precenfigured Station...

os
05 (Client)

Shared Declarations

Project Documentation

S sile (s 2 PC Station S sbl —f0-7 S

o3t S (PCST) 5 5008 ol &1, PC Station .

-85 400H Open Object Chrl+Alt+ 0
E| ﬁl ASA1TH )
-] CPU Master L CtrbeX

G- (@] CPU Sthy Copy Ctrl+C

" LR 4431 Paste Ctrl+Y

- CP 44311

w8 PCSY Delete Del
Rename F2
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= Archiv
=] BATCH
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&-1 CP 1623
H-{27 IE General
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F-2] HMI

/-] FOM

i-[_7 Foute Contral
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L sd ol (Bus unit , Bus Module 3\ osli L) Active Bus & RIO 5,

2 S

Sl o)l sy Sl bLS &> UR2H s (Cand o 55 O A) Cand 53
.Mﬁj\\.)\z;_éjlaﬁjaﬁsﬁy

S CPU Jg5le iy 53 358 o Gl ja 55 Wil g e CPU J55k ‘QJJGC;J@)\J@
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ML’@ g,v,a_a JJL; IM 153 J}jl.a SAe 9 Bus Module NSRBI o]

Bus opl 55 p 2sde odliiel S Bus Module S 51 J saxs 1/0 )8 o2 51 5

Ssd 0 esl/O &, sus 55 55 Module

s s sl i ol 2o S S5 Bus Module S 3| Fail safe @31/0 sl )8 cva ¢l 2

—zFail safe & /0 &8 sae & Bus Module ) (55, p 555 o0 odliwliasl Jsans

S

BN S0 Giogi —1 PV

RedAn02 SW oSl —\—1¥—¥

g oo oslinal W33l (63555 55 e SIUT JLKw ltis Clssl Slles gl S 256

= ] out of 2 selection for redundant analog values
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IV Inlni

Sinn

R2-F{-5100-F
PesThnIn
Existing

0B35
27432

100.0—
1342—
0—
0.0—
0.0—
—

V_In
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SinF¥_In
SubsPV_1
MS_Relea

Bad [—

Bad|—

Y Ot —I—Exlsnng
EY Ouilnf—

PY-5100-F
[Red 02

0B35
2741

Inl

Scalelut—
Oosfotf—
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FH S 5 lo2o g JLb— ¥ — Juad

Disasler
nrotection

Safety sysitem

Process
value

Basic

automation

cbli>- slaaY ;5 SIS s S -

aovio —\—F
(History of Siemens Safety Systems) w3 § w03 | 5w Aguq 46 —\—\-¥

‘ Mf}@b‘)ww)u@)bw‘dfjéuwwjbf)

1‘f.l:
1
| — S7 F Systems Distributed Safety
-; . S7-400FH/ PROFisafe S7 151F/315F/31TF/416F
® (1999) (2002/2003)
Safety Matrix
(1999) [ 2P
L N
L N o9
I
QUADLOG -
(1995)
®9 ®
@ &
®eoq rbeeeo® S&Asgpcss-
SIMATIC S5- (1994)
110F -
(1980) SIMATIC S5-
115F
(1988)
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BPCS &3l J 35S i 9 SIS s (33 gl —¥——F
3L SIUT slaails J S L Olosan ml 4 5L 45 ardis Ogmmen 2oy 55 Jgome Jsb «

DCSQ\;&LJJ:SWL&)UWL;@oJ;;SJJ:SLgLadeJ:SL;uSISW&ﬁU’\w\
35 g oslizl ST glaail> J xS ¢l » BPCS L

Safety Instrumented
System (SIS)
Inputs Outputs . Inputsl Outp_uts

Reactor N-< ﬁ a <I>

5551, iy 6l BPCS 5 SIS J =S (glaail> —Y-t |2

Jll .
| BT —~

I | POWEREN.IR

Pressurized

Q
Vesse/

\/;E
ngﬁjsaﬁ—r-ip

SIS S 31 S —¥—\—F
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(0 AT (SU afiass il Amusgs S7-400FH )55 edwaw ghjgel
Fi IEC 61508
Residual Tolerable o EUC
Risk Risk risk
P Necessary Risk Reduction
N : : Increasing
< Actual Risk Reduction Risk
Risk reduction achieved by all safety-systems J

ol Jgd BB (S g 42 45 3 305 o0 raind] (oS 42 g Comn Sy —F—1—F
Sl ke S e Jla| Cilis sla |S535l olad sas
* Road accident > 100cpm  1.0x10-4/yr 1 av 100 (at life 100 years)

»  Car accident 150cpm 1.5x10-4/yr 1L,5av 100

»  Accident at work 10cpm 1.0x10-5/yr 1 av 1000

= Falling Aircraft 0.02 cpm 2.0x10-8/yr 2 av 1000 000
v Lightning strike 0.1cpm 1.0x10-7/yr 1 av 100000

»  [nsect/Snake bite 0.1cpm 1.0x10-7/yr 1 av 100000

v Smoking 20 per day 5000 cpm 5.0x10-3/yr lav?2

Wl 3 L e SO 3 g8 el 51l sle pm 0T 3 oS

cpm = chances per million of the population (per year)

Hazard #1

Operator Intervention

Likelihood

Consequence

sllle,le SIS S slas ) Sl =
»  ESD, Emergency Shutdown
» F&G, Fire & Gas Detection, Fire-fighting
»  Process Shutdown
= Fire-pump Logic
»  Ballast Control
= Blow-down
= Riser release / Anchor Release
= Fire Dampers, Active Smoke Control
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(A0 AT (U ks | Yl Amasgd

= HIPPS, High Integrity Pressure Protection System

ol b B 30 pgo S st ——1—F

o [EC 61508 (Application-independent standard*)
Function safety of electrical / electronic / programmable electronic safety-related
systems “

e DINVVDE 0801 Fundamentals for computers in systems with safety tasks.

o VDI/VDE 2180 Ensuring the safety of process plants using instruentation and control

o prEN50156 Standard for burner controls Electrical equipment for burner systems...’
(en)

o EN 298 Standard for burner controls “Automatic gas burner control system...”

o EN 954 Standard for safety of machinery
Safety related parts of control systems”

o DINV 19250 “Fundamental safety considerations for protection facilities in measuring
and control technology”

’

SIL 1, SIL2, SIL3 T glaw b 45 jlw y1 ¥ICuw —Y—F

IS el el ol MW SIL T, SIL2, SIL3 7 sl S5 0 p3¥ Sdbl 5 IS5 5o
s (diagnostic coverage) DC ,loas(hardware fault tolerence) HF T ;l0is aw 4 aols SIL Cjk'“
Lo 5SS | amd 5o Loz g Jis Ol g a0 SO S sl l il oo (safe failure fraction) SFF
D3SIL3 G SIL2 w55 b 550 a5t HET=1 11 cAcS o oslinasl = 52 53 31 ST .dces HFT=0 1
S eslial s 53 51l (SOl 5 Dbkl L S

s eSS W 5l lde cpl Hls CUB SIL CL jluse & Jsame 5k a4 S Sl Olalad

Jﬁ@
Table 5 — Architectural constraints on subsystems: maximum SIL
that can be claimed for a SRCF using this subsystem
Safe failure fraction Hardware fault tolerance (see Note 1)
0 1 2
< 60 % Not allowed (for SIL1 SIL2
exceptions see Note 3)
60 % — <90 % SIL1 SIL2 SIL3
90 % -<99 % SIL2 SIL3 SIL3 (see Note 2)
299 % SIL3 SIL3 (see Note 2) SIL3 (see Note 2)
NOTE 1 A hardware fault tolerance of N means that N+1 faults could cause a loss of the safety-related control
function.
NOTE 2 A SIL 4 claim limit is not considered in this standard. For SIL 4 see |[EC 61508-1.
NOTE 3 See £.7.6.4 or for subsystems where fault exclusions have been applied to faults that could lead to a
dangerous failure, see 6.7.7.
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Il 53 3l a3 b 53 b aS 5505 352 5 (ol slaslrs (il G ¢l p CPU G bl s
Sl Ol U 25 Sz oS o bl ul b il g0 e sl L CPU &S S el L
s 8k sl ey ol CPU S s
Aiea Verren B ovs IO slax Sls sdul b Sl Jyome sb 4= s 56555 ldad =)
G Sype O 3 il min SJUTJ 38 gladil> slaws S| (Closed [00ps) 4w ladid> slaxs —Y
et 5L G e Sl S
S5 e Oy i laail 3 (535 Syl iy — PID slaadls slax Y
Sk L CPU S oS ol 5L ol Sl g 3 il 3 SO 81 (T3 6 50) ol s 8
CPU 417H Jls Ol go a5 .S Ol |y (high availability) NG (s 50y o s
Wz S e 3 Ly gt Sl g5 — 383 I (s § 5 0
= 4-20mA
= HART
»  Profibus

= MODBUS
=  Foundation Fieldbus

(S e J RS Lo 13 5) J 28 ot (Solere g5 =11

Db Al ol 33 HM Loy 5y 5 35 5m 3 Shes ) &l @315 3550 5 53 rmmen =V

el 3 3,50 SIL @ Lo g 1o slas 1S (gl b ol (DCS) ol b w0l J xS gl CPU LT -A
AL B WL CPU S ol js a5 sla>d A O e e

(Fail Safe Automation System) FH 0| 3 33 (3 guwlo g1 (51> -r-¥

53 5 Sl b il VU il 5 Ol b6 0 5L S placal, J 58 i b ol
ol 3L 3550 (Availablity) Vo (g dy o jiws 53 5 jS1= (Safety) sasl Skl 55 84S plagi
LU IS ates ot o535 CK;A b bl b e s ik e by S 51 (S ST-A00FH s
Aol b 5 Leallins (s e 3l 3l a2 S5lest B 5 0l iy pad Sy Sl el il 5w 1 T3
33 45 Step7 3,16kl Sl3dle 5 o Do 5 Lll o Lls L F 5 H (6 jw Dlasiln 55 8 WPLC el K
sl 5L 50 H-System 3 F-System 4.

(o Ay S S Sosb a S ol T IG5 IS 1 e ladnl B F lapiae
2l s B b e Ol
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(R0 L35 (6 Euasen I ey’ S7-400FH )35 elwaw (isjgs1

(Principle behind the Safety Function )gw) é}ﬂc& 0oy Cdg Jyﬂ‘ —\-r-¥

Sy ol Ol 5 53 Jl ey 5 Gl w55 Sl eslanal L el ol 2 5L,
ool A s (Safety functions) g ElF s s Skt sl S oS oK m
Ll pr 4S5 el Sl S 53 1 e Sl 5 S e ol
SO S Ll el Gl w6 5 el S0 Fties o206 G s g 0
Sl b gla s 2 e Olge S o Ll L SIB Al 0s Jeddl oS b
P R-Jg0 e | EY Syor (UJJ S 53 sasl 4l 3 ol S5 b sasl 4l g ol (switched off)
SIIEke S 50 STy w5 5 S eyl il ) s
S o S s S F (Sl o Sl g LS Sl Sy £ g O
ol s e el s 2 ols FECPU 53 SUjas S S, 685 So 53 O
3y oo 48 F shutdown | 236 el S ol oG
g g 0S5 Sl 02 el il Gl Jsens 55k«
(F Librrary) F €S slacs™) 5 b 51 CPU s ol aie ; SV asliy jo @
Fdsile gl ey oas 5 b 5l Fail-Safe 5,7 165555 sladssls 5o ®

Safety Function

N

User Program £.1/0
el mls Gsleesly —t-t IS

(Basic Configuration Variants) G RN pwd 39 g wod! ol 5l Aglg S S -Y-v-¥

Jault-tolerant 5 Fail safe 3| .S 5 5 |aiewe slagds S gl e S s eiay LS
sl o S as e 50 4
(Fail-safe S7 F System) | | > |és St "

Ldy e FH LQLAW « & fault-tolerant s Fail-safe ¢ Sl eSS 6L°(":'““?“ ]

» Safety : Fail-safe S7 F System

= CPU3I5-F

= CPU3I7-F

= CPUA416-F
» Safety & Availability: Fail-safe, fault-tolerant S7 FH System

» CPUA412-F/H

» CPU4I14-F/H
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(A0 )T el i g1 Amuigs

= CPU4I7-F/H
sl 23 Sl Jilis 1 S STF )5 53 el O gl gl s S 1300
3 S el S Wl e S (CPU 417-4 H il F 4l sl >l S L CPU U5l K
LS 1l L (F) ol gl s

Cﬂ:l.:\.; Lv) Y e G)}?]/O LS) L.ii)b (F-1/Os) u"“ LS"‘J> C}: )| ﬁjﬁ/é))}j& L:’.‘gi

(ol (S35
1-F-CPU Module
57 F programmable controller 2-F-I/O Modules
F user program
F-copy license
Frogramming device
s
[0 M
— | ] distributed 1/0 device
{optionally redundant)
Optional package
S7 F Systems with Eﬁﬂ]]] F-1/0s
« Configuration tool
« Flibrary
+« Safety program
editing
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AR L p35T (U miaasan y JilS Amuagd

SIEMENS

S7-400FH Ui edwpw gjgel

Operator Stations (OS)
| PC PC | PC |
Central engineering system (ES) S
C = C_=1
= |
L= Standard Ethernet
i Industrial Ethernet or PROFIBUS
| |
TESysy  Is7ta00n | Is7FHsys |s7-400 Standard
- L
F-Shs F-Shs F-SMs
i1 -:H _ﬂ
Standard SMs Standard SMs |- -
i ET 200M ET 200M
ET 200M ET 200M
Standard SMs
= Boiler prot.
Emerg. stop
ET 2005
Burner,
coal mill

o3 FH s Gl S ol Jle -t IS

=10"to < 10
=10%to < 107
=107 to < 10*

=10"to < 10°

Fail Safe powaw B sloxo —F—F

=10°to< 10*
=10*to< 10°
=10%to< 10?

=10°to< 10"
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(AR 355 (Gl afuasn | Yl S Amags S 7_ 4 00 F H lJ )1\5 = s (J-“) MT

319,90 Fg 31—V —F—F

ﬁ
Select Technology
le
1001
Select Architecture
F 1002
Determine Test
Philosophy 200 3
|
15
Reliability 1001D
Evaluation
Performance No | 1002D
Target Met ?
l Yes , Proceed 2 004

(1 0ut of ) 1001 31331 L 3 guwaw S5 i (5 3lozo —Y —F—F
2 g Jrate IS 53l a0 JUiKee JUS G b 51 i G L L300 650 00l 02
CnSl e SU et CIB L e e Ol 53 a8 il e dols g SOl K520 (g slane ]
IS s (safety function) sl s Sdes Jls Ol e 45355 0 5L 8\,» > (safety function) g C‘-U
Al e e SO e L 03 S 5L 25
AL e 333,05 pesl ail> Olea (Safety Function or Safety instrumented Function) SIF | SF
335 n eal 33 5 et Sl 4l g C S b (s 45 S 5 (Safe failure) ol Co s
Lawa.: J..S& Cla_; b (”\";’L’Lf jjj Ol l>r...1| BL) LY LSW.:‘ C’U) v-:-w-:-w éﬁ} ol )L’ 4.3) 6@@5&5
Sy g 0303 B ol db—gﬁigw‘wﬁwtﬁj
slasks easd ms b 5ol b L el g5 ol oo :(Dangerous failure) SU s =S

.J;;SJQJ&;J'sz(@@jo;)?J;ﬁJJ
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Safety

Transmitter Safety PLC

= 1001

Voting

sov

(SIF —SIL 2) 1 Out of 1 (10o01) e (S olome —V-E Js

(1 0ut of 2) 1002 b33 —¥—F—F
opposite ) wa Jlie (53555 33 4 sgeim 35 b SOl K S sln Al £ ol 3
oo 4 (ol 22 b 5ol en) baggasns S Candy 358 oo Joate F IS 55l G s (inputs
il e plis BB 5 sl G OS aisl cl b s e avslie sl
33 VOUNG (s G o 31 015 oo 15 SIL3 (o3I (JUS dix 3550 55 1 SIL2 ~JUIS S5 (s @
5,40 Cewds CPU

3 g o f"“‘ Jds3b s Voting Jos 1 SIL3 —JUE g5 e

(Dual Channel system)JU\S 5> e
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Sensor 2 I il
2
&— "~ | FcH al 1902
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F-AL J53le o b S a3 55 1002 b)) =) bl -A-f s

o2l |y (safety function) g 5 Shos o [iiSTy &b s B F-AL J 550 b st S S
(error reaction function) > S|, b oL Jbs Oy 3 s (failsafe L Gyl 5 LS

Ay «<° ‘_)l.\;g ‘ D)
Component has failed ? Error reaction
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Sensor 1 Sensor 2 F-Al triggered?
no no no no
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0--
i CPU
| 1002
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"o : B
Sensor 2 s l
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Component has failed ? Error reaction
Sensor 1 Sensor 2 F-Al 1 F-Al 2 s
triggered?
no no no no no
X X X yes yes
X X yes X yes
X yes X X yes
yes X X x yes
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SV sl s das (o bay g 1G53 Bl ST s5d o Jlad o 5 Hle cdas (o ) i 4
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F-Al
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s Shes Jailsafe s G b 3l b S1y &b e S F-AI 550 55 b guies 33 S|
4.349.-‘55Q«S.w\rl.l.%Q&\kéﬁ:du)wb‘wéﬂl@d&d4.349.-‘55@45;‘5..149.-)5

Jle (gl AL 0 sl Cio 55 45 g Sl oslite ET 200M S5 55 Wadsile 0555 o mwd 3

YV asio  S7-400 FH gvjgel sadegh_akbari@yahoo.com Gy Al oIS — 58T Bslo
80 04 Tel. 09123182734~ Luiwys s\ae555 uyda 3 olid,lS



DICIS Lo SIEMENS

Syl o e e S 7. 4 0 0 FH d)l\j ~ \ u_“)M T

Joile K 4 scen 4w olad (Lower availability) ol s pdy o iws 55 slas 538 gl s o
2 g g Joie
A «(Similar availability of the modules) asJ 33l SLSG (6 ol o iws 53 las )5 ¢l @
SO S o dile 5 m pd e et it W3l Dy se 4 0 LS Tl 50 4 ) s 4
Llo s ozl ET200M
a(High availability) ET200M WS, 5 Wadssle 53 YU (6 ndy o mws 53 glas o8 gl o
Cslae ET200M S 5 53 55 Js3le 53 5 cAtn 5381 Dy 50 a5 oals a5 J 550 55 45 ) goien 4
Py Jeate cdlodd s
& (High availability) ET200M S 5 5 dsile 53 VL (6 pdy o ws 53 glas 558 (¢l @
ol s slize ET200M oSy 53 dssle .55 oo feate Jsile o5 4y g
JUU lhas (5 5 314339 (9 2003 )51 Su2¥ —V—F—F
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Ssd oo Jeate GBI F-AL J 55l 33 4 ) secen a3 55 0 000l 2(2003) o551 aS (g lene ol 5o
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=
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(with diagnostics — Non Redundant Safety System) 1001D Syloxo —-0-¥F-¥
A3 s diagnostics jlde b ol J 28 Shutdown 4 50 s SS glols oS

o ok Sl (safe failures) sl Sl 4 SU s slac s LS Gl 1001D (5 leas
AS o (6,8 o, o Laskid ke | (de-energizing) 5 5 S5 )

built-in ) ax L& yaseis Sl shls el ol 3 Sysm w3 Sas Gl odd > L TO s
swatchdog .G CPU Ollas adadl> gl 5 jasid jlde lyls 50 o530 5 AaL e (diagnostics

AL s LS et 4S8

Input Module Control Module Output Module -
R R L owpmt R
1 N | el
° :.» Circuit T : S : 1 : Circuit - :
T | 4 | N T | | |
' y T Y v Y X
| Diagnostic X . Diagnostic L . Diagnostic P
1 Circuit | 1 Circuit | 1 Circuit |
N Y e e e e e e e - -
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Element
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&b (Self-Tests)O yo 315 55 lib L (1002D) JUS 55 s S 25 S8 Gillas (5 lens

AL e diagnostics e b odi J xS Shutdown « sU v & (gl5ls &5 050 e

Input Module Control Module Output Module +
_________ 1 e e | —_—TEmsEmEEEEEsEEmEE-  }
1 1 +—k

Input ! | Output !

W—1 PR S
: Circuit | 4' S -— : Circuit :
| ! A ! A | !
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1 ? Yy T l X o \/ '
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1 g S S —_—
| N HES BN 2
Calculate Unit

Input Module Control Module Output Module
_________ 1 S mm— T - T - - = -=-=-=-=-=-= =1
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. : Input ] CcPU Ml Output :
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! s S e
R I s i s el N f':

Verify Unit

S Sul& pl b osyls sy 50 JOOID (ghlans 53 5550 oS Olaa ol ool o

s g e 893 (S Sy D)5 4 1O lad g5l
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(Non-Redundant Setup) S7-400F  puowsas >\ 30 (5 Jlozo —Y—F—F

= Single or Dual Sensors for inputs
»  Redundant circuitry within 1/0 modules
»  Redundant output circuits

Input Module ControllerModule  Output Module

W [neu Cozun CPU — Quiput Circuit
Diagnostic circuit | N\ 1 | Diagnostic circuit |
] v Diagnostic i )
*— Input Circuit Circuit | Main Switch
1001D for SIL2 1001D 1002D

1002D for SIL3

(Fully-Redundant Setup) S7-400HF puwasi > 30 (5 yloo e e

= Single, Dual, triple or quad Sensors for inputs
*  Quad output circuits
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3 Shos L & CPUI 53l k5 5 so o5, CPUI 3 IFM2F 3 IFMIF REDF GALED a5
Al o aslsl 58wl sl 5 5,5 0 (s0l0 mode) SS
S g el L CPUD & bgs e jio S adss aie =Y
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(Failure of a fiber-optic) 39 wd JIB 49 adi b Uas —Y Jlo —Y—-0—F
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43U s RUN-P | RUN e
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eSS WA 4.;‘9}'5‘ I 4.:S7—400HW o
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3 sl el dann 5l le S atan (Safety Systems) sl gt g5 5587 Satas Sl 5
Sl le aS s ls
A58 0 gunle g1 glalams (I s Distributed Safety o
Jwba Osenbo 51 gladas gl o §7 F Systems o
Lawdﬁ\ﬁfa&\ﬂf&)ﬁ:&lﬂﬁ)u; Sl gl dzaas Slac sl 5 OIS 2l gl)ls 55 o]
) 0 u‘ej"'“ J.WS‘ Jib)'b o) 6‘},@:)‘
S7 F Systems (), S7ftimeb.xls |
Distributed Safety sl ,, S7fcotib.xls |,

F System & wudd -vY-¥

s S35 525 Sl Ple S ety b PCST o35, G 50 F SV L el (5leesly sl 5
135 S cead (ES) jwdige oK

S7 F Configuration Pack V5.5 SP9 Upd. 1
S7 F Systems V6.1 SP1
S7 F Systems Lib V1 _3 SPI Upd.1

S8 4 s Lib VI 2 e s F allS L Ol g5 0 1, 87 F Systems V6.1 SPI as : &S5

HMI & 93 30 F system dimd wuid —\—Y—¥
S35 87 F Systems HMI V6.1 SP1 aiy sl 355 0 o3kl MOS L SDW 5l oS 5550 53
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o  SDW : Safety Data Write

e  MOS : Maintenance Override Switch
23 s O a3 by 0 PC (555 5 Safety Matrix Viewer V6.2 SPI &y iz oo

(Advanced PCS 7 ES settings) PCS7 yd FH Wi 1 33 43 gy & louwlais —A—F
o slap wilko —\—A-—F
L5~°':| fﬁ&ﬂ tj.s 9 S7 LS[A CPU)J S7 W‘)JFal.Zsafe CJJM 4 wo.:‘ C\jj 6)[.\»0.5[.:.: LS‘J"
)‘ Sl C)JLTP Sl sl w&d
S o i e 5 Shes slallax
LS o SaS Wadsile 5o Uast Lasiis 4 &S CPU s (SelfTest) & 3035 5> sl e
(Access Protection) wd 3 cblis> -Y—-A-¥
C oo buy &S o Jos (SIS or ESD) safety o K Ol ge 4 aS S7-400F/FH oKl S
"’}“:Lf Clasle 3,9 9
s5kls las 53 CPU sl jual )l 51 Clables Gua L aS 3L o0 CPU 5 s 2sd 355 500 ¢ S )
S5 g Gk Sy HWCONfig 53 555 gy cpl ASL 0 4l o caloidl 55 L solas
358 g o S Edit Safety Program o ey 53 oS LU o Faal 5 ol oy 8l 3 3555w Y
5 I sladssle Gl p el o S sbs byl o fail-safe SN L al s 31 a8 55b a0
Cladls (CPU 4 b g 0 Protection S s e 55 s\ a0 35) CPU U553l fail-safe sl el
AS
Sl cbla= Gl p e 50y <im0 OGN SIMATIC logon & ;NG s PCS 7 V7.0 o g 55 1455
4 35,3) le (s Cl:..ﬂ).v 058 5 S b I ES 4 e i syl 54y 55 PCS 7 o5,
3gli1s g JlwolS' (sl CFC Slodaid —F—A—F

e s Sl Jluie F S 5l glls CFC glacs = e belS sl n5 S Gllas

Sl 00 508 iy HlAde S r.JaN |, Runtime group » g3l 4 WS ok slaas
CFC Editor > Options > Cusomize > Compile/download
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Settings for Comipilation/Download ] 5'
CPL: CPU 417-4 H
Wiarning
Local data [%]; E Communications jobs [Z]: Iﬁ
Load mernary [‘Z]: Iﬁ:_l Whork mernony [%]: 90 _:l
Cammunication load reserved for 85 -wids Iﬁ

Interconnectons [

Installed blocks per muntime group or 0B: A==

™ Suppress warning

STF/FH 1 3| S G S —1—F
(ol 0k &)\ PCS7 53 ST F s Olgs & 65 sl 8 H g5 CPU slad 53 615
J‘J..:‘ Q)LTP

e CPUA4I2H,CPU414H, CPU416H, CPU 417H

CPU &b ool 3y Gudai —Yo—F
Cyclic interrupts & 3 yw —\—Y+—F
Process slacriisl 4o S 4 oL kawa F g 5 51 &8 CPU Sz el 51 ola e 6 5
F IS ladsile Jam g ol mlsuand osls oS s cpl 4 a3l o3 CPU 5 05 o 2y 5> image
PRI VN PR CEU s fend 3, g0 process image s> 5 b 51 §7 F/FH ¢ ‘_guw 33
3kl sl ladad ST dl opl b5 S e e F 55l s mlhs Go b Sl it & 50 ol o
Cyclic & s s 53 Process image sl yisw i 25 3,8 o )3 ssliial 3550 SUSw OB >

Ao e 5L Interrupts

Properties - CPU 417-4 H - {(RO/53) ll
General I Startup I Cycle/Clock Memary | Retentive Memon I Memary | |nterrupts I
Time-of-Day Intermupts Cyclic Intermupts | Diagnostice/Clock | Protection | H Parameters

Pricrity Execution Phaze offzet Lk Process image partition
op3s 7 |5000 jo e rr
o3t e [z000 [0 [me =] [FP2 =]
opsz [3 [1o00 [0 mw o] [pPs =]
oe3z [0 [500 [0 [me =] [PPs =]
meas [11 [200 [0 N NG|
0B [12 [100 [0 [me =] [PPs =]
0B [13 [50 [0 =k N G |
opaz. [14 [1000 [0 [oe =] [PPs =]
oeze [15 [0 [0 me | [PP3 =
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Phase 3 Reduction ratio s\s«s ;S Run Sequence s =y > Runtime group <G T Sl e 1SS

Sad g G S Foasl 53 SIS aidy sWOB L L s offset

7 I =
tE] L0 ms,) Chrl+s
@ OB37 [Cyclic interrupt?] (20 ms) Copy. Chl+-C Task: 0B35
CB38 [Cyclic inkerrupkd] {10 ms) Paste CEr -+
CE40 [Hardware interrupt0] N filles
OB41 [Hardware interruptl] N o » e+ Marne: ||
ek Inserk Fosition -
(QB42 [Hardware interruptz] p
. T OB43 [Hardware nterrupt3] IFISEr't F‘.untlmet;r-:wup... Comment: I
CB44 [Hardware interruptd] Sw!tc: oanRuntlrne S
CB45 [Hardware interrupts] E):Itia R Del Rieductior ratio: I‘I
... ] OB46 [Hardware interrupts] Fhasze offset: |U
. T OB47 [Hardware inkerrupt?] Predecessor for Insertion Position  Shift+F11 : -
CESS [Status alarm] i T o Optimize run sequence v
™ 0BS6 [Uodate alarm] Achive: Il

Cancel I Help |

F JUSw sl Jgilo sl siof g Slonti —11—F

Ly e sin S HIV Config S 33 35 F NS slayile coplilind S sla 5ile 40
3 g5 s F Configuration Pack s sl )5 ol 6 5

S Wlolasl 4 Ol o 1) (A8 o S s 87 Jloy o 1) 0l stz GAJUE F s 5o
B sdo 3 6, S S ke 4 5 0 Jls HIW Config 55 «s31lely sl Jsb 53 & ol s bos e
AL e e Canglie S 4 ab sy e JUIS

S5 SIS JUss U okis S 6L HwConfig 53 ET200M oK) &1, F NS Lo 33le <5 Seon
s i3 Fd g3l do S o 2w w0 0l 55 o Edit > Object Properties s s G b 514 5 W& J 5550k

lls

Properties - DIZ4xDC24Y - (R-/59)

Generall Addresses  Parameters | Bedundancy

Farameters W alue
[= 3 Parameters
[£] Dperating mode Safety mode
-H
[£] F_source_address 1 CPU 4174 HiD)
[£] F_dest_address 10zz
E] DIP switch setking (9...... o 11ititiiin
[&] F-manitoring time (ms) 2500

+H 71 Module parameters

FDI L& 55l S 5l 0oy =V 08 S5

:(Operating mode) s,\S o =
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sy 4 S I F ST jlagslad sile gl o35 e Jlioms F IS slads3le sl

:PROFIsafe g\a 51 =

A2l o il 5 CPU (yw PROFIsafe b5, oy PROFIsafe |SS s, deais 5 1dws gla sl
Gl 35 4 i Sy g 4 W wysl opl . F_DEST ADD 3 F_SOURCE_ADD l ol & jle oS
Azis F_DEST ADD )31 555 s o3\linel PROFIsafe b5, 1 3 5 pSon 55 duaie 5 1ds slulis
3 4 e oSal 5 4K o 55 53 bl el plaS e ol 1) (Us3b) PROFIsafe
s o o3y jolastl CPU & wSls 5 sb 4 F_ SOURCE_ADD .51 .13k

Sl bl 55 i s i 5 1dee sla sl bl Sl s olalzsl §55 3l S > sl
A 0ls ol S8 55 55k 4 F 55k
(DIP switch settings) & s PIcdew wloatass —\—11—F

ls L8 s ol s 4 aesl J55b Parameters iz 53 el A g Sl ool
4 0 e s 3 S F GladsSle 31 S A s F_DEST ADD 3l o5 (6 2 5 55
e ) ol Jsdle Sty 53 g s ol 4 Ll OF 3l e sl Oles 51 5 b ples
Sk el S5 555 2 F I Jadle s 51 1S el

Standard mode Safety mode

All possible combinations that do not correspond

LY l|l L] l|l|l L to standard mode

% §g§g§§£%£m R ([
TN
or =2 wm&mmmvgmm
o ZI&LAT®
TANT™
9876543210
D Module start address 192 corresponds to
% §g§§§§z§u’9m F DEST ADD 24
TN

o s 4 oyl gen F_DEST ADD .51 .48 o LIS syldlal lo 53 Wadsile ol a5 e
S V'JM (delivery condition)

Js3le g5,5 us3l & assly F_DEST ADD )31 F g3 sladgile asdd Glawsns 3550 3
F_DEST ADD = Module start address/8 3| ol & Le a5 LS4 e
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DI e SIEMENS

(AR 355 (Gl afuasn | Yl S Amags S7_ 4 00 FH ‘J)S.\S W (J-“) M\

F Ky ygilo oy —Y—11—F
&g.)j:.él.aQl.aj).J).JZr.”?Ja.'JFJL'.{:wJ)jLaJFCPUwSafeltyC)ual..ﬁ)\é)\}ﬂ&‘ﬂgF&%)}lgLa

3 g o3l s et 31 Y pems oS el 4l o YOuu Olo3 cpl 55 i i (PROFIsafe

Properties - FOIBxNAMUR [EEx ib] - (R-/S4) x|

General | Addiesses Parameters | Redundancy |

Patameters Ve =
=] (3 Paramaters |
(] Operating mode Safety mode
=13 F-parameters l
(] F_source_address 1: CPU417-4H
(W] F_dest_address 1
s 1
! (8] F-monkoring time (ms) | 2500 |
ay 5

Profisafe ;5 F Sbls 5l Ky sile 0ly -V V-8 S
1. Diagnostic interrupt
2 s Jled safety Sl s i LLF
XS a5 asds U Sl eslinad b Ll e el ol > I Jssle oS ot Calisee glasl g
wJZMJJJFCPUJ‘)_}L» Ja..wj; MJ&CJ‘\SMLQL“""L?J) J"SL;";'LJ; ‘)Mw‘)&i

2SS lB
2. Group diagnostics

JUS S ol ol gy S gy i S 1 ol JUS S by SL 5 IS5 Gillee S
JBS 5255 SO 3 ol Jlae) &S o S5 1 el aali o Uast (2815 S (e 2k L)
ol sl G oo sd Sl « Enable diagnostics interrupty <o 8 S1 (5 4 o Cw OBAD 5 o0 Jlsd
Lol OS @i 45 process control message &) SOl Gollas 5 0 5 CPU 3 jasis
e

«) channel-specific diagnostic slaely 055 Jus e 5 Jb (¢l Group diagnostics sl )\
sl 53 58 e3linl CPU & F JiSws sadsile s (655 il b e slad Jlis 0o
Js &5 ol 35U group diagnostics a5 (Wil Spare  jxs) 555 Jlsd JUIS &S Céj,a A F I
sy

SOk Gy Fo s s #3505 slad b S &

= SM326; DI 8§ x NAMUR (order no. 6ES7326-1RF00-04B0)
= SM326; DI 24 x DC 24 V (order no. 6ES7326-1BK00-04B0)
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DICIS [Esers SIEMENS

ki 55 (5 miaaaus RIS Amusgs S 7_ 4 00 FH d)S.\S w U-“) MT

= SM336; DO 10 x DC 24V/2A (order no. 6ES7326-2BF00-0AB0)
= SM 326; Al 6 x 13 Bit (order no. 6ES7336-1HE00-0AB0)

x
General | Addesses Parameters | Redundancy |
Paameters | Value =
= oy Parameters [ |
(2] Cperating mode Safety mode
=+ -3 F-parameters
|-(®] F_source_address | 1 CPUAIT-4H
(W) F_dest_address | E—
5] DIP switch setting (5.....0) | G000O00D0!
=1 e a 3 Fi SE
=143 Module par ameters |
(W] Diagnostic interrupt [a
(W] Evaluation of the sersors 1002 evaluation
5] Behavior after channel fauks | Passivate the channel
=14=3 Channel 0
(8] Group diagnostics 1=
(W] Discrepancy time (ms) 10
g el ) |
(W] Group dagnostics [wl —
(W] Discrepancy time (ms) [ 10

FDI J 5l s Diagnostic Interrupt < LG s3ladls V- 3

(29557 89939 B g5b/ JUI (i JUad pué) IS <> 49 Passivation pegao —¥'—1\—F

Joile K ladlls 5l golaws L K dles S §53 Dose 53 &S el pms Ol Passivation
JUS & s s §55 Sose 53 LS o gmpe (safe state) (io ) ol Conds o F JLK
55 3o 53 Ko Jb 8 g o3 el G L () gt G O o sne Ui 51 2)
s g sy FoI/O U353l S35 51 AU s o (bl sl S s Ol ) 5l 53 Las

S a1 O GaJU aan b 5 0s ol GAJUI oy Laseis gl F LS Jsjlbe G S
313 LS (gl F IS J3le i s oo Jad 22 dp3le ol GadUS o3 Sle 40 S o gt e 00l
A3 s PCS 7 OS 5 F JUS 555 4 ply el o Lol ol &5 o
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DICIS [Esers SIEMENS

st JpRiT (Slih aliasi il S Asugd S7'400FHL) 35S o \ (_)-B)M\
©T_100 CH
F CHE BI T
T . Pmil- CB3T| PASS OUT = 1 & QBAD = 1
F -Fail is/g o
R iR iy Eanal oder Baugruppenfehler
1€30—|CHADDCR R QBAD|—1
CH INF Q31| — Channel or module failure
16f0— CTH IRT R Q|—0
VALUE oni—
0— 31 T @ DETE— Zck Reg Orl
0— 31 OF GUALITY|—16§48 oroa —
0— PA33 ON Q MODl— Quittier R
1—{ACE_KEC ECE _BEQ|—0 Ini Cut
ACK REI 0— Inz
t—In3
11— Ind
—In5
—jIn€
—In7
1—In8

03,5 dd e 5 Jed gl sl Ol o 50 JUES 5l SIS 53 PASS ON (63555 51 poman
Sl o s e kyl i G sleslanad U o Jle Ol g as 5 S eslanul B asl 53 JUIS 0L passivate
.(restart protection) "bli> sd=s 3116l , b 5 (program sequence) 4G

0L > «) (de-energized) >4 daﬁ s s 2 4dsd (L gd o gomn 2 2 sladllS ASL;GK'J&
Jie K wodd gy F s s 2 JUS S5 5 pls SO (W50 o i Jio S5 L 5 i
S ("‘\“ Vo |y OBAD 5 5 5 yo\lo |, 16 #48 —uiS IS (substitute) -y 5o~

&
sl 0534
- /¢
25— CHADDR PASE OUT|—g0
16#0— CHADDR R QBAD(—1
CH INF OSIMI—aq
16#0— CH INF R VALUE—n
—pI QUALITY— 16448
0— SIM I ACE REQ—0
0— SIM MOD

PBI6#48 CidS LS L0 sl e cold pos B Jlioms 63555 JUIS G S mls S

SUBS_ON 3555 sl 53 s sl s am 55 S o o |y QBAD s 5 5 o3l 515 s =
U e sldde o 2L 5 16 #48 CodS US L o sSKl Jlie SO oa F ST 63555 JUS S 55100
S oy 53 XS o oS Ko w55 1 OBAD s 2 5 o3lssl 3 s s Ly 16 # 44 kS L S
Sose O 53 wpd all SN s 53 SUBS Y 3555 53 odd 33l oSl Jlie S
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DICIS [Esers SIEMENS

nis0 S 6 binsen il Sy S7-400FH )55 elwws gbjge
PT101
SEE s
=031 721
E 1T
QBAD|—14+—
O5IM—0
SUBS —1

v paraHf 45,0

QUALITY| 44 6348

V MOD|Y £5.0
ACE REQ|—

S somn S.33 o 0313 il 5 plig 35 5Ll sl 1 FrCFC Sl 5 oS 550 0
ol SO b 6 Safety e 53 s CPU sy sl 35615 Jos o5 ol ol pliy

safety Chart i x|

This chart contains blocks of the zafety program.

.-‘ L] E [ wou modify this chart, pou can only download to the target
-

syztemn with the zafety mode deactvated or in STOP mode:

&l Do hot dizplay any more meszages from
the zafety program in this sezsion

oo |

(Group passivation) @5; Qé& S —f-1-¥

S s 1 F-I/O slad 550 Al 5 F-I/O JUIS G L F-I/0 U35k G OA g cpom 53 S|
38 eslaiwl 25,8 058 sey S PASS ON (655,55 5 PASS OUT 5,5 31 Ol5 o )5 cpl (6l

Sl s Ol s 4 PASS OUT/PASS ON s\a =5 5/ (53555 ol 5l 25,5 05,5 somy Jos
Ll o s S solklely F e S pl sl WFRIO ¢L«3 O e reintegration os 0> S Force
5,8 15 eslanul 5 40

ol LS PASS OUT =5 & slaal (=L¢.§ b Group passivation s S Jxb | »
L E_OR4 S 51 OUT r 5 5 5 03505 Joaie a3 F_OR4 SW G by 10,8 S s FJLS
S Lo 05,8 ol 3 JUIS s SaSSl PASS ON (slasssss «
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DICIS [Esers SIEMENS

itiat JpRiT (Slih aluasu el d Smusgd S7'400FH d)x-\s Mum— = U-“)MT

(Activating channels) BJGE ¢ 5 Jlad —O—11—F

Sl S 55 Ol e sbw| Ol (J g3le 05 S Passivate & s F IS sad 5l sl aaul y o
ool Cans s sl als 5,5 slads3le 03 S Passivate 5,06 > o 5 Wl a5 5Lls Ll sles
sadssle 05 S passivate J5 . dob o (5,7 3o 055 d0) a5 > (:LQJ & (safe state)
Al o sl G (s & 05 S jho Jeld (65555

o 0 F A& 53l 53 (free channels) o0l oslizul (gladUS 038 Jlad OISl ozils (gl »
o3 (diagnostics) jazis b @ a5 L Jy 55 s HW Config s 1, WadUS ool 8
L Al 5 e oS (g oo ot @y pmie i oslizud sy o5 ol Jlad sJUS F JL&w slad sl
28 S s et 5 5l ol Canslie S ap JUB s

O e 53 s (63558 S dg5be 035 Jlad 4y,

SM326; DI 8 x NAMUR [EEx ib] (6ES7 326-1RF00-0AB0 / 6ES7 326-1RF01-0AB0)

AcS i a0 | (Safety mode) s, Je )
LS i 1 68 e gla el Y

S i | il e el Y
LS Jle UK (¢l o |, Group Diagnostics «s S ¢
&S faie T kohm o glie S 41, JUIS 0
L, JUS o (JUS &K s group diagnostics « b g 0 S Fls b Olg e s IS Glas

2,8 dl e

ﬂ

POWEREN.IR
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DICIS [Esers SIEMENS

(RIS )35 (L e | 1S Aasnigs S7-400FH )55 edwaw ghjgel
Properties - FDIBXNAMUR [EEx ib] - (R-/56) i x|
'General | Addresses  Parameters | Redundancy |
Parameters Walue -
=) £ Parameters
[Z] Operating mode Safety mode
=3 F parameters
-[£] F_source_address 1: CPU 4174 H
-[£] F_target_address 3
I-[Z] DIP switch setting {9 to 0) 0000000011
L[E] F monitoring time {ms) 2500

=5 Module parameters
~[Z] Diagnostic interrupt

—[Z] Evaluation of the sensors 1002 evaluation

[E] Behaviar after channel faults Passivate the channel
—H=5] Channel 0

|:|§] Group diagnostics
[Z] Discrepancy time {ms)

WS e Jlows I JL_{:«: Jasbe 03 S Jled awypy ™
SM326;, DO 10 x DC 24V/24 (6ES7 326-2BF01-04B0)
(Safety mode) ;IS Ao purs )
WJale sla )l iy Y
WJUS ! » Group Diagnostics s S 03 S Jwé Y
5 (2.7 kilohms Jés) o slin G a1y JUS > 5 > (actuator) Sles & (g3lwand gl 4
P15 WJ:FJ%A I JL.(;.« Jasbe 03 S Jled awypy ™
SM326; F-DO 10 x DC 24V/24 PP (6ES7 326-2BF10-04AB0)
WJaile sla il i o )
WJUS sl » Group Diagnostics <5 S 03,5 Jws .Y
5 (2.7 kilohms Jew) o slin G a1, JUS > 5 > (actuator) Sles & ilwand gl Y
J\SO?J:Fss/}njd:jjjd&wd}jbbé}dwu‘gﬁ: u
SM 336; F-AI 6 x 13 Bit (6ES7 336-1HE00-0AB0)
Jsile el bl Cio )
WJUS sl » Group Diagnostics <58 03,5 Jws .Y
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DICIS [Esers SIEMENS

nis0 S 6 binsen il Sy S7-400FH )55 elwws gbjge

JUS ol Skt plonil ¥
5Ws Ee & (3.9 kilohms Jts Ol o a) Cwslin G 5k 511 JUS (lus) cuie 63555 &
A8 hate e sl (835,5 JUES i by 5 (LF)
IS e 53 e F S JUT 655,5 Sk Jg5le 03,8 dlad avyy
SM 336; F-AI 6 x 0/4...20mA HART (6ES7 336-4GE00 0AB0)
dsile sla )l i 5 )
(o Dl b o 93) g Ll 58 ns Y
JUS ol ladss plonil ¥
ol Oblisl o by e olbas pl=l .t
55 se 42 B9 Kilohms Jea 0l g 4) Conslin o Gk 51 1y JUIS (pluis) e (83555 0

S Jate e a1 93555 JUE i 4l 5 (L)

(Sensor evaluation) ygwaw b ), —\Y-¥
(Wiring and Voting) ET 200M &1y SL3! g sommw S S loxo —\—\Y-¥

thwqdwélﬂ gy JJ:'SW): Sy o oslial jguin 93 311002 (g lane Lt s
Slllesle s sls rL>.u.| o5 534 Ol 0 |y fail-safe 35,5 sdtL.. Voting Jos SIL3

F IS Jssle J=1> 5> Voting (=L>.u'\ ]

(CFC glaz ) SN wb s Voting g3lwesly  ®

S U 53w g 53 b 5 0l ealital g 53 5101 3 &S s e Ol 1, I 5 IS
oo SIL 3 IS (giluesly gl 5 sl 5 ps voting Jes oomen (ol ol fate F-10 J55L

el a3 S
” "F'-DI'
| Left Right
Sensor 1 ICHO0.11 |CH12..23 Sensor2
O—o0 2—{)
SIL2 SIL2 CPU
FCHD 1002
Voting
Logic
I SIL3
AE andw  S7-400 FH ijgol sadegh akbari@yahoo.com Gy hd,l el I8 - 5,81 Gsleo
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DICIS [Esers SIEMENS

(AR 355 (Gl afuasn | Yl S Amags S 7_ 4 00 F H L) )1\5 w (J-“) MT

CPU 3 ¢fc asb s &) g0 4 vOling Jos plxsl VAL I

I 33 o voting Jos SIL3 DS (3luesly gl 0l 5 a8 das e 0L |y Al 56 5 K3
Sy o (aled|F Jssle J=1s s

F-DI
Left Right
F— CHO.11 (CHO..11 Sensor 2
O—t== | =0—0
SIL2 1002 SIL2 CPU
Evaluation

F_ CH_DI

I SIL3

S8 s s olblesen oo 5o s voting s el —14-4 Js

A0 asivo  S7-400 FH Jvjgel sadegh_akbari@yahoo.com Gy Al oIS — 58T Bslo
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DICIS [Esers SIEMENS

itiat JpRiT (Slih aluasu el d Smusgd S7—400FHL))S.\5 - s U-B)MT

(Programming) F g wi giaob 9 — & — Juad

dodio —1—0
LF sy wlodd Ol F bl S 316 adbe F oSk 5l St F ab, K
Blocks «h s, 40 imsl 405 UslS 0la3 53 515535 55 a0 5 add st o 42 CFC slas oy 3l aslica
o235 ¥ iy a5 sb a5 (W) Uas J 28 Sl JLelS Job 53 s e w3l
Spdpr plonil il b s e s sl 5 35 e

Sr¥ 5 5,1kl Kr¥ 5 n sl 45 ST aal s s ite o555 o Soiled Lol V-0 K
S g5 53 31 Sz FH 5o 530 87 asli Ko IS o ol ae2S Ly 401y A3l o oo
AL e
L 553 el 3, 5kas b sl 51 oS 5 Iled SO L ekt axtg aily o

LS o gslwesly 1y o] @Uj SFal, =

ES / programming device S7 F/FH Systems
STEP 7 project ST programm
Hardware configuration Safety program

i Standard user
‘ogra
Standard A s7F systemsLib | iy Prog=m
user program = LT
~gH F-Control Blocks i| ||| |
HeH F-User Blocks !
| ” F-1/0

—] F-library
r Add Standard /O

87 sl p 5 s 0355 SO Siled sl —V-0 IS

(Configuring the safety program) F Su¥/ a0l g dlawf —\—1—0

(5506l S F o slacSsh 5 F gacS 3l 5l sslizad L 0l 5 s |, CPU 53 S aal
e o S Sy (runtime groups) 81 ol =1 Ol slaes S 55 F slacssSL .3 S sl

) 05 o 87 iy o B 3 1y F s il sl 53 3 FH s 0 68 ol 0 458 b
00 B 42 3 S7 aaliy 3Bl i 5 F o o ol o5 3 ol s S il oS
Jin F sl s 1y (Convert) s oSk 31 sslisad L F 5 5 liled asly e Wsesls JUas

Ay andw  S7-400 FH ijgol sadegh akbari@yahoo.com Gy hd,l el I8 - 5,81 Gsleo
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DICIS [Esers SIEMENS

itiat JpRiT (Slih aluasu el d Smusgd S7'400FH d)l\s @M = U-“)MT

el (ool J 28 ail SO (5luosly Die) sl slas Shas (g3luosly 45 Al azdls ax 5 353 o0
a2 53 Gl b rdg 4 U (s3a,s Lalos SN bwi)s35,s GadliSow 2313 dbis
e S e ol e ogd giluesly FglasS b b oate s S 4 (s 2 sl e bu i)
55 eslinal 5,1kl a5 4L La syl

@ U,;..S\;; u..a.:>=.2.7 LS‘J" @.a‘jf J.ALJF LSLAJJL ‘LS‘AT{‘ JJQA& oS LSJL”""°'>L.‘:.’. C‘j:j o‘jw
5odd Lol lallast 5 L5 45 A58 o el (2l a3 SlacSSL 53800l ol Lallast
S o S5 e (ST el Cand s S w O ula b el Sl 3 F e B

Wlol F sl 5w 58555 55b a0 ballest 4 STy 5 s jasls ol &5 hlels Jsb
ity
J& b 5 Sl S me ol @ AEL o i Gl F ml g s fail-safe S s JS sk eSS
b g B g s 5 0D S A e s 2 b (63500 I K s o Cardy 502 p S
(safety program) o3| 4ol g JUSLw —Y—1—0

S S L F Sl L CFC gl 1 JKkne Faal Sy ol 51l S 5 (S

sl o%;SﬁJA@\) Gl 0L 0303 d@,.a.de—runtime LS[A@}ﬁMCPU.E.M:jJ ‘J"‘

Standard user program Safety program F library
¢ oB 3x : N /;-aysmm chart R @ )
FASG 1 FCYC CO| == Fcontrol blocks
— Automatically inserted F
. blocks
-
H
F-ASG x | .}~ F-user blocks
Ready-made F blocks for
Standard connecting F /O,
runtime group i communication, data
] |I canverslon, etc.
L]
-
e : _/ > @ J
AV andw  S7-400 FH g0l sadegh akbari@yahoo.com Gy hd,l el I8 - 5,81 Gsleo
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DICS =

(A0 )T el i g1 Amuigs

SIEMENS

S7-400FH )55 eiwmw gbjgsl

FHP
=-ffgll A5 400FH

= [B cPU 417-4H
EHE] Logic

T
-
-

=8
=1

(] Charts
CPU 417-4H_5
CP 44341

CP 44315

E5: FHP (Component view) - I:\PLC Projets\Fhp

[ @F_Dbinit
[ &F Ikt

[El &F_RitgDiagl
@F_ShutDn
_Testhode.

SRtz Frasl G 558 0 0> JS3 51 a5 shailen
F ol Jols oS asl o F_CFC bl
ECKTRGIDERNT PIINE BN VTR
4 kies Coyme JIS S 4 &S sl e
0> By Jlals Ol s Syl o5
s Lgd e LSl @Lsin b CFC slacbs
S e it By e IS SISO 4 8 K
el dlasl G b 51 )lS b s Faal p SV S 5

Lgd o g il ‘J_ﬁm @ CFC slac - s

CHADDRIO

16#AASE
50 CHADDRIO
2 CHADDRIO
_— CHADDRIO

PROFISAF|

FDI24xDC2AV 1

PS5 12
F_:dodul

OB .35

16#TE08
2600
E

CC_INP
TIMEQUT
LADDR

DIAG_IB

5
CHADDELD
CHADDELD
CHADDETO
CHADDRIO
CHADDELD
CHADDELD
CHADDEIQ
CHADDETO
CHADDELD
CHADDELD
CHADDETL
CHADDEIL
CHADDEGD
CHADDEQD
CHADDEGD
CHADDEGD
CHADDEQD
CHADDEGD
CHADDEGD
CHADDEQD
CHADDEGD
CHADDEGD
CHADDEOL
CHADDROL

DIAG
EROFISAF
DEV_FATE
CALL MTX|

oxlon S d S e ol 51 (G e Ol e«
o= PROFIsafe S\bls )l J s a5 0ib o J5b
LF Jsslbe sl Al o F-I/O J5k 5 F il
Generator Module Drivers «s S S5 03 S Jled
Sl 53 S35 b CFC LS (it o oy s
il 53 ab g e SILE a4 5 el osls 51 3 @F (1)

S be Frasl , calises gl lasiin 51 &

AL e P PIR x5 sl B F ¢ slruntime group Jols F 4l 5 )

il b o SV 5 6l Dl L F bS5k ol sl Y

wlol SIS 455 OB d- U S 4 T (CPU w5 F g5 slruntime group sl =1 s\

o gt g2

335 S 5 (F-SG) WwF-shutdown group ;3 X\ 5 . F & sWRuntime group .t

A3l kil (sl Olas slaes S Jold il 55 o piomens SelSeww 4i3 5 OB .0

Aol e )3 S, ngS7FquLS)>FL§LAL§}L3

syie mb s,y K, F ¢l 0l glass S 5 CFC slac, s

AA andw  S7-400 FH g0l sadegh akbari@yahoo.com Gy hd,l el I8 - 5,81 Gsleo

Tel. 09123182734 uiasy s\boy35 pya 5 plid,IS

40 g g



DICIS [Esers SIEMENS

(R0 L35 (6 Euasen I ey’ S7-400FH )35 elwaw (isjgs1

wosdighp wl sy Sy F S LF 5|l Ols laes 85 CFC glaclx A
Foo o byl SV asl a0 bog e Lzl 0o glaes S 5 e slr 51 Ll e shie
g e g
(Rules governing program structure) F 4ob 9 JGlw (pilgd —\—1—0
Vs &0 sl S7 FIFH (s S (612 87 sl S 58 Sy S3lwoslel 5 (| b o350
g o303 maly Sylll anl L F el aslie 55 5
AL F O g0 4 2l S7 asl 5l ols s 4 @
Cile SWOB 3x 4 15 7 iy iy el ol 5 10 s 5L bl fly e 4 @
OB )sls jolasl OB 3X a1, F g™ sl sWF-Shutdown groups o\ 5 e Lais g5 o
L Ol s L F lash GLls Fogg |l lej glaes S s oole 4 (OB 38 G530
sl jolat 38 U 30 45 sWOB
o 8 el 5l s a3l sk Sl s F S g s e bt dilg e 87wy Sy e
LS 5 F s Kos &ole 4 . L5s 515 8l gWwRuntime group ;s el
£ Ol ws b ol 5l iomad g e el 8l Sla b 5 el sl
35 eslial F ol SO Ol e
IS a5l s s fns Sl o zwd B JUS=F 50y 3 b 5l L F-I/O osls o
Sl 3lme (F_CH xx) F JUK 5055 5 b 5l @ F
o3ls e 3 g o oslaw!l (F data types)Fupra;'q 03l3 Cf. 3l - WF sl Jlal gl @
s glulis epsl 5 esls glalles oS s3lu o 3B F
(Run sequence of F-blocks) F sbSW 121 —Y—1—0

by o Go b o) 0 S e oslinad aly el s, 51 S el ol s 057 ol e
5 Sslize ol (sl S S35 13 o OB oy LS CPU Jole i 5 )8 sl o
o s OB SaSSly ol 5 Ky 8 65 e ol g A3l _is odld i a3 L 5l Ll ) slaca sl L
Lol LT s a5 s 1yl 3 CPU 3 gl oy 55 s iy 8 iley sladls ) b UK
S i s Sl p il e Vv 8 CPU bels gt Las 5 OB35 Jle Olyie @ 555 00
AS e sb (runtime level) CPU ) = Cj,la.w Olge Cow OB slasHl
S7 it 2,8 oo 530 CFC Sl g sl Lo )8 il oS il ) ies
sl slaes S 415 (CFC sla ) Lol o)l 55 w3l el sl Gles o 5 2ales (s
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itiat JpRiT (Slih aluasu el d Smusgd S7'400FH d)x-\s Mum— = U-“)MT

333 0 3wl PCS 7 55 CFC Wdor &ojlr K oS Sloy 1S (s Runtime Group Ol ss S
el 0d o313 5l 3 0T s asb y saS G «S (CFC ol 4 Runtime Group & JS> 5 55k 4 g
S o bl |

& Runtime Group G CFC glas )= 5 F glasS™l T Cgf’ bl ael 5 Sgy Olea 4
F ol a4 bt &l 0T cCFC &yl G po F SO G 03ls 13 Lames 4 ons 358 00 el F
Syh Sl 3 F Sl ol 55 a8 538 o F-runtime group Sl g5 Runtime group S 14 s 55

CFC il ps 55 wlllisl asl Sy, Oled w50 F glacs,l= 53 Run sequence assius
335 0 collective signature y> ;.55 o 30 Cpoomen Run sequence s .55 .3 35 0 iy 25
by OB oSO 55 pdivss j5b a0 0155 i 5 F oS5 ol aal s sl J5b o 4SS
S N h S
(Data exchange)d sl bl 4ol 33 g F Su¥ (o9 0818 JOb5 —¥'—1—0

Ls Gl sh (lal cpl a8 e eslanal Sosline esls glacwe b 5L F 4l g s ikl b
35 g oalinal LT o eals ol (gl ol

(08 55 Ky 5l s Jio IS [a3ls s 1y F asl s 51 slaesls es,lbliad 4l &5 w5t 5L S
A dal gt eslizal el ¢ 5 LS | o FL Fdatatype_data S 5\ S

Sl gl o3 8 53 agly o358 o olizal 3515kl 0315 ¢ 5 4 F 3ls ¢ 55 i (51 &8 F S

(standard runtime group)s 35 5l 551 5

F-CPU
m }
r 3
Conversion blocks
L 4
Standard program J

5,8 o se L Gl v g sjlilal el 5 F K o sls Jals-Y-0 IS

o 4ol g Slwl ol 99 Al Wigy —F—1-0
&Y:@l@@ﬁj\&é.@\owﬁfﬁ@\JFmUﬁ;Q:bQ\&\ﬁglinj)&i-o I
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nis0 S 6 binsen il Sy S7-400FH )55 elwws gbjge

‘ Define program structure ‘

) 4
‘ Insert CFC charts ‘

v
‘ Insert, configure and interconnect F-blocks ‘

v
Compile and load S7 program
-
Test safety program
Yes @ No
Change safety
program
Y
On-site acceptance of the safety program
e. g. by an expert
Faal oslbwl gl o b 265, -£-0 Jiw
El--% FHF Simatic Manager ;s |, ol 35> el bodsn SN
=l A5400FH
=-[@ CPUs17-4H S sl
E|-- Logic
(B Sources
iy Blocks

- |8 CPU417-4H_5

- CF 44341
w-di CF 44315
TR — o 0 e HWConfig s 2y ;5 F-I0 3 F-CPU | 3l Y
3 CPU 4174 H J ’Eh’);n 1534 B3 M 1532 . s 5 .
e &S ICPU « TRV WA PN WA
A 0| @D ¢ e e
i el CPU 412- ale) LaL F el 5 (gl ) 4 553
5 CP 44315
o e [ &ls=! s GH, CPU 414-4H, or CPU 417-4H
XIP2R Poi 2
3 L . . Cew . .
7 Sl o 3 CP J 53l s di5 J53le oS5 oy 5o 50
.
1 @ Pseo7on PROFIBUS(2): DP master system (2) 'J}‘:’ LSJ"’Jgﬁ \J
3 NEUATRHES J ET200M > IM153-2 > 6ES7 153-2BA10-0XB0
e [EE— F-AI Module : 6ES7 336-1HE00-0ABO
IF1 (1§ H Sync Submodule

72 H Sync Submodle
5 CP 4431

Xt 5 PNO

XIP1R Port T

XIF2R Poi 2
c
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(r®is0 AT Sl aluass | il Amassgi S7-400FH JyiS el l.)-”)‘)-‘>T

Properties - CPU 417-4 H - (R0/S3)

CPU ) o,y 3| Protection 5,4,;“ » ¥

. General | Stamup | Cycle/Clock Memory | Retentive Memag

Time-of-Day Intemupts | Cyclic Intemupts | Diagnostics/Clock &S |, CPU Contains safety program 55

r~ Protection level
" 1: Access protection for F CPU or keyswitch setting
¥ | Can be bypassed with passiwond

€ 2 Write-protection

B) gg.g. CPU ML)JJ )\ CLobloes 6‘}‘ 9 03)
oS i

¥ 3: Read/write-protection
Password:
Reerter password;

[T Increased password security

¥ CPU contains safety program

5 F U I e 3

| fFicati P et
General | Addresses | Idertfication Parameters | Rectundancy | ksSafety mode <\, 5,8 A Parameters

| Parameters Walue
= EParameters
! [% Operating mode

T T T

+H

e

Module parameters
Time-of-day stamp

(F-cycle monitoring) F JSew 3 ygidlo 3oy —O—1—0

F CYC CO S\ isSb

sl 53 L83 b 4 'F CYC CO" pay F ) 28 Sl ol «S7 Fsystem i 5l oslicl (alf:aa
o315 )| 3 (@F _CycCo-OB35 1) @F _CycCo-OB3x &)l G J&1s )5 CFC slacs ) LS
J..Zl.;@ ¢JJJ'° (0335,\._._,[,5) CPU&‘JDJ Ck.u rl.; 6‘)‘) "F_CYC_CO" JJL J)”LLSG L.S“)""’chi 9 ol

asls b s 55 &y o 0l slowl F-Runtime group o5 S G 55 Sl sl Oy so a0 izean
s 73 S sl el Sl il sl sl sl osbe 487 4l hlelS Jsb s (@F )

F-Runtime sos S s> S OB 3x ¢l >l ;L a sl 1, F-Cycle O 0l « F-CPU J 55l
AS o ygile |y AL e

Sle S35y 8l e Slo ey o sd o bS8 CFC glacs b « S7-F 4l 5 53 5L ol sl w35
Ssd g OGS 53 G0 OB Jls b g5 o Ll 8 0 S (MAX CYC) Slas K Ol gl 5

Sdas x5 gl s x5 1 F-Cycle Oloy jSlas a5 ail 5Ls7 asb o lalS sl 51 ey S)
@F _CycCo-OB3x &, ;3 F CYC CO-OB3x Sl )51, MAX CYC el sl F-Cycle time
e

Slossbme SU S il Lamol "MAX CYC" ol )l 5laie STosias sla filalS 534S 5550 5o
Yooe ol el opl gl g el enls (55 i sldie 3 S 505 1 utae ldde Ol e OF 53 S 555 s 5L
el (K gile Ol STum) il e

P i S7-400 FH jbigel sadegh_akbari@yahoo.com Gy hd,l el I8 - 5,81 Gsleo
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S7-400FH )55 eiwmw gbjgsl

F C¥C CO-0B35
0B3§

D
(AR 65 (Gl alaasa | il Amusgi
zl
Enter a value for Mk CYC [in ms) for Tazk OB35 FC¥C CO
inserted 4/1
1s |MaX C¥C FATLED|—

Current value: Oms
[EE Hep | T
F-runtime-group-time Obj <& 5 4 5t JY¥s

S F 4l paS 2l | some &S ol ol Frruntime-group Oy <o 25 ¢l s G
e AL R e O e 2 SR 2
g b oy Gl Ll geim e LL 3y L 8 a5l 4 5L S Sl 3 OB3x

AS 505 ol g3 F-runtime-group s\, |, OB35

CFC &,y 48 F-Runtime gog § (o1 419 —F—\—0

sskie 4 ol )l SIS OB G s standard runtime s F-Runtime gle s S .S 5 Es )
Slaes S gl Oy o SN 36 5 F-Shutdown o5 5 &) =1 Ol 0 5 SN sb 5l (5,8 ol
S | F-Runtime s\ae S 51 |3 |, standard runtime

Phase shift s Reduction ratio s\ 2,y (5 3 iy @25 2ol F-Runtime S Sl Y
Sedesls pad ool olie pl s s Lad (Reduction ratio = I, Phase shift = 0)
Ll Ol e 5 gl enls S Lo Lleds sbowl JS5 35 &y 50 4 4S F-Runtime slass S Y
> 5% plowil F-Runtime o5 S Js s
03! &b 9 F-Shutdown gbog s —Y—1—0
F gloos S ann oXpd o 03ls 513 5L sl gl CFC Sl s 53 F S5k 8 cpl o w0
A o Ss F-Shutdown 5 S S WOB 3x S a 53 Runtime

AL ol a4 F-Shutdown ey S 0 Gl F gl ik dlasl 4 jles )8 0 SO
Saed 4 T Jlail g F s z,0 —Y—0

Lsd o m 387 aslyy Jilals Oley 53 1805 55 ssb 4 F-Control Blocks a5 5 55 552 50 S 5k
F-Block Jm&i@;@;wﬁ)gw.mpwwsa)y@usﬁw T3 4 e )
AL o3 F-Runtime o3 S L= > instance

éﬁ ..\.2)|w\:..‘5)\5—‘5ﬁ5|‘3:u

sadegh_akbari@yahoo.com
Tel. 09123182734 jiws o595 soyda 5 plid S
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(R0 L35 (6 Euasen I ey’ S7-400FH )35 elwaw (isjgs1

F startup & (re)start Protection 4w gy -0

wiS F-Stop i3 & & ol s e g 50 Safety SN gl 2l CPU (8 55 &) 50 52
Sy
(F-Startup) F g 3101 o y —)—¥—0

sl » (Warm restart) (’Jf sdome (g3IUlely 5 5 sz (3Ll e g pled ST-Fglagiann 5
s (Safety osl> i 5 &b ) . CHG R & CHG_BO slasS™ J 5,10 5555 CPU J55k
L3l o slimal 5550 ol ,3 F_MOV_R

Cso 53 1 5,8 0 Dyse F s3Il o), S cCPU(; 3 2 e (3Ll £ 58 93 a0
Spn 53 F 30 o535 o g adsl uslia b S0 55 5 5b 4y il sl F (31005 655
2y plil

gk Warm sazs 3\ oy F-CPU (CPU i 5 5| g SI @
2> 2sii RESTART (35,5 53 Cuin & F_SHUTDN S 3l 81 F-STOP 3l s @

S s g (s F-STOP > S F-shutdown s\ses S &5« jwsl sl partial shutdown 3\ .
Ll o 3L F-STOP 5 > l,ls F-shutdown slass S . das rL>.u.| |, F startup e
(Re)Start Protection =Y —¥—{

Sollely adsl isle b )85 55 &y go s (safety program) sws) sl 5 oS das ol o3l Al 3 S
S g ol |y Fstartup «; sesly S oS Cudils doal y 5 o0 5 (start up)

oA el s e ealinad sl olie L Fmstartup ol 6l sl asl 55 F_START SO\
el ol S 5 Fostartup S < das » Ol COLDSTRT

Run 4 Stop 31 CPU J35l gx) 553 0 (started up) s \Alely Fasl 3 oS b g0 ¢ 3 e s
Jae 55003 GBSO Pass_ON 3555 4 (257 ol 250 SO OO b (25 5 ()00
Aol Lol 5 ol S e (S o (passivate) Jlb i |y om s 2 Slasslys pled oS (55 0b 4 55 e
b 055 Ces s b 5 (F acknowledgment) F_QUITES S 5l eslizal b Ll 5 o 5 51 5l el 3,51 5
S &l passivate S-Sl s 2 S dl&w N

N b 5 ol S FSTART S3 COLDSTRT 5 5 CPU (53146k)5 o583 Jlis oyl 3

.J}.Z@ ;ﬁ))b;_%&f}ﬁ@&@)ﬁbbéb&% O J@RQ}AQL@JJJ)..&S&S@I“)
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ki 55 (5 miaaaus RIS Amusgs S7-400FH d)j_\j ey L\-B)MT
4
F_CH DO
E_:Fail—
CHADDR PASS OUT
16#0— CHADDE_E QBAD[
CH_INF osIMf
1640—{CH_INF R VALUE [
o0—z QUALITY [
F_START UP START UP_LATCH 7! 0— STM T acy mEQl
F START =24 F SR FF 0—{STM MCD
F_:Colds 13/1 o F :SR-F1 1372 0—{SIM_ON
COLOSTET| 3 Ql FB3S OM
B Qui— 1—|ACK NEC
ACH BFT
[RES_START UF
F_QUITES GEEY
E_:Ackno §/8
I oUT,
&
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DICIS Lo SIEMENS

S S7-400FH )55 eimaw Gojgel

F pivss OLS — F — Jad
donio —\—F

AL CFC Lo 53 K5 gaalbols LS s F-library V1.3 $bolS F-System aiu, oz’ | o

ol ol gty Cilis gladd g 55 (S5 5SK cm  alils GUJ 538

o[ Mew Chart F-Blocks:

3 hlew T.EXt -F-User Blocks\Blocks
APL_Lib
Fi Library [current CFC library] -F-Control blocks
GRAPH?
rrylib

PCS 7 AP Library wal

PCS 7 BasisLibrary W71
PCS 7 BasisLibrary Wa1
PCS 7 Library W71
Redundant IO OGP Y40
Redundant IO CGP Y52
Redundant 10 MGP Y32

57 F Systems Lib W1_3
[-[£H F-Control Blocks!Blocks
; F-User Blocks\Elacks
F-User Blocks) Templates

H.

= (=0 = L o L
SFC Library

SIMATIC_MET_CP

Standard Library [current skandard library]
Syskem Diagnostics Y5 [V5.0]

aedls s F glaSOl ojlad aols pamen 55l ools 58 An B F alulsS ol 4SS
3 digd Jeate ime 5 Canyd 3l SO 4 CFC 505 53 LS 5l i 2enb F glasSl 1 a5
sys o bt O ol
4 Kpd il le polie 4 F gladsile sla sl HW Config 5o sl JilolS 51 g riomen
2l dal gt Ut Oy s pl 8 53 050 mJé;JSafetymode @ Jdasb o8 de Jls Ol e
(F-Data types) F 0319 £ —\—\—F

03 PRty Lgb.so.s\:t}} OE SN 5,5/ 555,5 s mel,l gl S7 F-system wluls s
slakauly gl sl osls LB S 5 F o goasy Slaoslog 555 o 3Lt e 5 Sl Olles
lala JMU,}):T sosls il (gl s (safety data format) £ esls LB .5 55 e eslinal fail safe s\aS ol
S Sosb 4 Lgd e ssluesly structures & g0 4 B glaesls 5 s wel S5l sd e eslanal

3 o by e S G DATA &> L of s
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st JpRiT (Slih aliasi il S Asugd

S7-400FH )55 eimuw Jbjgsl
x|
Structure:
YHRANGE [STRUCT]' HIGH RANGE OF PROCESS VALUE'
-~ DATA [REAL]: 0.0
PAR_ID [WORD]: 1680
i COMPLEM [DWORD]: 16H#0
X
Block:: F_CH_AlLZ
1/0; DATA - IN[REAL)
Walue |m i =R
= frviible
= alched
Comment;
Archnve | ot I
i - Process Object View = MESelsvant
Ch [~ Parameter
[ Signal

SN Luly ls byl (ol Structure o313 g o ealizal =11 Js

(F-1/0 access) F €9 g9 5/ (53939 4 o s =¥ —\—F
dasl 3 b 5l e pes gl 4 F IS gladsile onls 40w i « S7-FH ¢ Slptars o
33 sk ol gl 3,8 o Dyse ol S 5 b 3l (Process Image) s35, 5 Aol gl
J}JL;G osleul F-I/0 ﬂﬁuﬁ “ ‘.;wjlwb 6‘f JLK:«» JLS)ﬁ‘)J 9 JL~<:M4 J‘))"La )ﬁ‘)" 4_;"9‘ )_}i‘)" C‘y
SOV F s 2 82505 JUS a3l 4 5 F Jo3le 55000 SCF IO sl o gl 4 &S e ol &
Epw esleiul F1JUS 5 ol s SO
F 52635, JUS o ¢l o F CH xx Jls Ol go o :(F channel driver) F JUS 41, <
33 oo oslizal JUSw JUS 5l &G 5l s ol JESK s ladUls s
s F sl 5 oo PROFIsafe S\bls )l Jsins F I35l 5 5lys :(module driver) J il sl <
Jus L (F-Module driver) F J33b ;51,5 S F-I/0 J35b 15l 4 a8l o F-I/O J 55k
03 855 b 4 CFC LS V.JM o 2u > Generator Module Drivers «y 5 5 03 S

23 g MFMUJ{)J ab g o UK & 5 ol e:\:j}@.)dMLgCFCL;LaQ)L?
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(A0 )T el i g1 Amuigs

SIEMENS

S7-400FH )55 eiwmw gbjgsl

Compile program

Caompile Chartz az Program |

CPL:

Program name;

CPU 4174 H

BMS_GACPL 417-4 HABMS_GY

x|

Scope
" Entire program
(o ;

B
¥ Generate module drivers

Block Diriver Settings...

T Generate SCL source

Cancel I

Help |

CFC \sS o 2=y ,5 Generator Module Drivers v..lm =Y

o5 4 CHADDR (s\as55,5 45 355 00 odss 5 K5 ilae CFC slacs ;b LiLelS quJ‘ S o

J\J‘OM J«éfw J)}Lﬁ )ﬁ‘)b 6\.&5)&: @ )\Sbf

5450-1-¢

. DI
¢ Igni
8F_ (1) (L, 1} 4“FDIZ4xDC24V_7 CHADDR PAFE OUT|—
CHADDRIOO ADDRESS INPUT FROCESS DATA EYTE 00 licmmm R QEAD|—
@F_ (1) (K, 5)“FDIZ4xDCZ4V &8 CH_INF QsIM|—
CHADDRINDOD ADDRE®Z INEUT PROCESS DATA BYTE 00 CH INF R o]
8F_(1) (L, 1) 4FDIZ4xDCZ4V_7 VALUE QH|—
CHADDRIN3 ADDRESS INPUT PROCESS DATA BYTE 03 0—8IM I Q DATA|—
BF_ (1) (K, 5)\FDIZ4xDC24V_ &8 0—] 8IM oON QUALITY [ —
CHADDRINZ ADDRE®Z INEPUT PROCESS DATA BYTE 03 0—|BPa%E _ON Q_MoD|—
"Z8L-5450-1-G" Il&0.0 0—|ACE_NEC ACK REQ|—
Igniter #1 shut-0ff Valwe #1 Close ACKE REI

IO Signal=\\QUITES (4, 1)\QUITES_FDI

QUT ACENCWLEDGSMENT OUTPUT

(F-Channel drivers)FJBls )ﬁ‘é ‘slbh:m 4S5 g% -Y-#
Jos 5055 V.A\f F-I/O J33b G sbdlls 51 S LG F al bl (JUS 5 gls slacs™l
S I 5 Jhous Gladlls gl 1y F abolS 3 350 5als eSS 5 IS syl sy F

s e LS s 2 (63500
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(A0 )T el i g1 Amuigs

S7-400FH )55 eiwmw gbjgsl

[=-{gH F-User Blocks\Blocks

E% Al blocks

-y BIT_LGC

-y COM_FUNC

- @ COMPARE

- COMVERT

H% DRIVER

-3 F_CH_AI [FE37%: F_:Fail-safe Channel Driver Analog Input]

L H F_CH_BI [FB354: F_:Fail-safe Channel Driver BOOL Input]

L H F_CH_BC [FB3SS: F_iFail-safe Channel Driver BOOL Oukput]

-4 F_CH_DI [FB377: F_Fail-safe Channel Driver Digital Input]

: L H F_CH_DII [FE465: F_Fail-safe Channel Driver DINT Input]

L H F_CH_DIO [FB466: F_:Fail-safe Channel Driver DINT Cutput]

L H F_CH_DO [FB378: F_:Fail-safe Channel Driver Digital Gutput]

L H F_CH_II [FB454: F_:iFail-safe Channel Driver INT Input]

L H F_CH_IO [FB455: F_:Fail-safe Channel Driver IMT Oukput]

i H F_Pa_al [FE3S6: F_iFal-safe Channel Driver Snalog Input PA Device ]
L H F_PA_DI [FE3S7: F_:Fail-safe Channel Driver Digital Inpuk PA Device]

F 5,7 35,5 sladlls ) als sl -1 J_iw

(F_CH_DI) &34 39 Jbuzsd JUI' 5991 0 Wy —\—Y—F

Fail-safe channel driver for digital inputs of F-I/0O (except fail-safe DP standard slaves)
S g o3l F o s JUS G5l esls il s gl SN o

— PASS OUT|—
—|cHADDR R OBAD [ —
— [cH INE 0sIM|—
— CH INE R ol—
— |vALUE ON|—
o—{B1M 1 0 DATA|l
o—|s1M on QUALITY|—
o—|eass ow 0 MoD|—
o—|aCK NEC RCE_RED|—
—|ACK REI

(DP &.fdl"l'a})'-' L;\J"“)L;ij ELEPE Jtﬁ:}gb JblSJﬁ\).} 6%—1--\‘}&;

IS S35 | o3 g ]
ADR_CODE DWORD
VALUE BOOL

Olye & 358 00 bate 6355 (nl & 58 s 63555 JUS IS
F_BOOL > 4 4.l ol els Cy ZSL-5450-1-G J"‘*':“ L dliaes 65955 Jbe

il e Jyons BOOL ¢ 5 5|
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(A0 )T el i g1 Amuigs

S7-400FH )55 eiwmw gbjgsl

SIM_1 FBOOL | 4\ jlain (oS (53kw 4 OF 555 53 15 JUS ol IWowr ol i ' 5550 3
g g esls b ol
SIM_ON F_BOOL S e Jlad U g 1 I (65l OIS
PASS_ON F_BOOL | 1055 S b s s oslinad aslp Gob 51 JUIS 03 Wb e sl b ol
Sy
1 = Activate Passivation
ACK_NEC F BOOL

AL o (9 0 Passivation glas 0> S Ack s o) 043 SG S0 53

1 = Acknowledgement Necessary
ACK REI F BOOL Acknowledgment Reintegration

3,8 o Lo WU Depassivate Jos $5555 0l 03,5 S

ACK_REQ =1 A s sl a5l et oS Gl el 0 s opl O
Sl p‘ﬂ (reintegration) JUIS sz (g3ludlas gl s ACK REI (654,5 55
QUALITY BYTE s O | 6355 S kS 1S
Shedds Calys e (Al e F-L/O 5 el Sl s Jloms ($35,5 Jldis S|
5,8 2 B0 s 53 QUALITY 5 = 53 16#80 oS S L JUS
ON F_BOOL Negated Process Value
A0 O s oA Not
O _DATA BOOL PROCESS VALUE DATA (for monitoring)
QO b aw )3 Dog pine D503 $2555 s JUE Sl el 3L s i
sdp B O DATA 5 (e 5Sxe 2550 ) ON
o5k 4 Ol5 s il e BOOL ¢35 5l s 5wl ool o3l g5 oS olil S
35 Jate Jlomss Kyl SO K 4 ki
DISCF BOOL Discrepancy Error Module

CILIA, o 4 Jaile GLJUS & S ey iwe Sl s ol
b el g Sy

Ssd 0 S s, ol Discrepancy  glas §55 Lo 5

(Reintegration after error elimination) s Gi> 3 s JUS sdoee 5ledled =

o5b & Ll p F-/0 JUS 31 ek b33 Dl (53305 M 315 ok 065 Uas a8 ol Sl ey
Sys e )8 ey O SAck 3w by S5

S35, Gl 3l (user acknowledgement) ;S Gz Jos A3 ACK NEC =1 (s545,5 S|
JUS (reintegration) s 3ludus (LsLACK NEC =0 S| 5y ool 5,9 0 la> & 3l de cACK REI
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DICIS Lo SIEMENS

(A0 )T el i g1 Amuigs

S7-400FH )55 eiwmw gbjgsl

L s ol PASS ON =1 o5 = ¢l 5 5,8 VL?“‘;‘ (automatic reintegration) S35 &y s 4
s 3 8 idad & CPU-STOP S 5l ey (F-Startup) F g3\ 050!,
Fail-safe value
355 o 0l Fail-safe value «S 5 .S o ) 3 SO =55 55 jho Jldis st 55 0 Soyso 5o
JJ::@)‘JBQ L5>-‘9J’>)'>J'»’J k.:‘f:\:).bjl'.a)‘.u.n
AL jume 8 (PROFIsafe) byl slas Js 4 JUES Jliaes lide
AL e S8 ((..“w; J"J‘} k) JUS L Jesle 5o B J_J: 4 JUS Jlisws Slaae

AU - s F-Startup avy S0 ®

Aol ails s 4= 9 PASS ON = 1 L Passivation &)= &
(Discrepancy analysis ) i\l JUKS 55 o D }QUT "

(discrepancy time) sl Glay ST 5351 &y go a5 0l sk S F-I/O s 53l o g 5
5 38 JUIS 53 o Slie GV o 5 a3 F S5l oAl i s HWConfig 53 o s
e e Cb_r_;l

S Bl od i S Ol Sl Sy Sl (63505 IV 1 D3 5]
JUS ST 48 o Ky DISCF s o F S5k Soypor ol 55 35550 03l pasieds Ciblat] gllas
o F S0 S Jlasl | i W& el 0l a3 o3l VALUE (63555 53 S Jloms 63353
|, DISCF R 5,5 F S5l (3l jio 55 Cilblag; JUS Jlaie S| ooean LS o K |, DISCF
g o Dy N O 385 s 4 DISCF / DISCF R s\ s 5 S o S

S 5l s 33 o8 5 e e el (M o 5 a5 s Sl O
e 03 Bl e S il Al e e XS (0 WIS ) i e B et B4 45 S 0 28
A3 G s 03 5
Sl s # 2,5 PASS_OUT \ QBADQ s\s s (535 52 S50 g DMl slalles —a
Sl gl (K 5l) OS G a5 015 |, s noOn-fail-safe ¢ 55 3\ &S |, DISCF/DISCF_R
S sl al s s bl il s

F-STOP 55 55 JUIS 00,5 b,

OBAD.DATA =1 5 QUALITY _>j,% 53 I6H00 kS IS F-STOP S ¢ 355 &y 53

Lyl o (frozen) 2 Ju Sla ae vag Epw
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DICS =

(A0 )T sl i 1S Amugs

SIEMENS

S7-400FH )55 eiwmw gbjgsl

(F_CH_D0) 29 9 Jtuzd JUI jg31 30 SH —Y—Y—F

3 g oo eslaal F-1/0 I JUK s Fail safe Jlamss ,islie i gl SOyl

F
F CH DO
F :Fail- e 0835
| 2> cHaDDR PASS OUT
16#0— CHADDR R QBAD
CH_INF 0SIM|
16#0— CH_INF R VALUE
I QUALITY|
0— SIM I ACKE REQ
0— SIM MOD
0— SIM ON
0— PASS oN
1— ACE_NEC
ACK RET

(F_CH_DO) 3 7 Jluzus JUS 5 pl,s SO 51 ol —0-1 IS

QL; oals c_y c..bj
I 83908
1 F_BOOL b ol ayopd e oy SS 4 ool )8 &S (Process Value) 5,7 o
EP R EE
SIM_MOD F_BOOL | 1=Simulation Has Priority
2yl sleand b ca sl l 0as S
SIM_I FBOOL |\ v jlaie oS (5l i OF 335 53 1y JUS (el S et i 5 550 3
Db e o3l bl 4
SIM ON F BOOL S e Jbes JUIS 2 1, J L Sl anes
PASS ON F _BOOL | I = Activate Passivation
5l 03,8 S L gl e eslanal 4l o b 51 JUKS 05 S Jlb e 6l b o
.;.\dea Jlé 8 dbo g5 JU\SM{.Q
ACK_NEC F_BOOL A3l o (69 0 Passivation glas 05 S Ack sl ol 043 K &y g o
1 = Acknowledgement Necessary
ACK REI F _BOOL | Acknowledgment reintegration
sl rj}l (Reintegration) JUS sdzs (s3ladled 5l 5
QUALITY BYTE ol by Jlmes 63555 e S1das o 0L | 635, Ji&Kw CuiS O
Quality Code Of > e S Mk ST O L 2 T
Process Value 5,8 o NS QUALITY 5,5 55 16#80 Sk AS (Al oime
OSIM F BOOL | 1 = simulation active

lob aniw  S7-400 FH Jbigel

20 o
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DICIS Lo SIEMENS

(A0 )T sl i 1S Amugs

S7-400FH 55 edmps gbjgel
s e LI 1 JUE s (gleand de 05 5 Jled
QOBAD F_BOOL | 1 = process value invalid
Normal value 53> 16H80 oS 05 LT 51 eds 3lys ssls (JUIS 53 Uast sy pde Sjpo )
5 axd 5 F-I/O U5l
PASS oUT F _BOOL | I = Passivation Because Of Error
Ssh 0 S s opl et s 4 UK s Passivation §55 Lo 53

Solwand

& 5ol ady FI/O JUS 45 SIM I Jaie (A3l SIM_MOD=0 5 SIM_ON=1 55,5 S| .\
53 A3l 4l 3 Jsile b JUS 55 6 e 5 (PROFIsafe) bl sl s o b o
syi g all VALUE 5,5

(PROFIsafe) b\i )| slas ¢ 535 &y g0 53 A3k SIM_MOD=1 5 SIM_ON=1 35,5 S| .Y
syign AL VALUE 5 5 53 SIM I Jldie (J33k b QU 55 &G

350 s OSIM =1 5 el o5 I6H60 JAis & QUALITY s 5= N I 53 8 55 ¥

(F_CH_BI) DP 454 31 5 391 53939 ' 382130 SH —¥—Y—F

F _CH BI: F-Channel driver for inputs of data type BOOL of fail-safe DP standard slaves and
fail-safe standard 1/0 devices

s fail-safe DP standard saSlave 31 (BOOL) s ;sb 35,5 Ji&w & 5505 5 8l SO ol

I, BOOL s35,4 sldie SIS &0 a0 FF S5b ol 355 e eslanal fail-safe standard /0 J;\.
)ﬁ‘)J L;ij'b )\ $29,9 J‘J\.E.A J;\)}L;a b VALUE (S39,9 53 ol L;A:w):T fail—safe DP CJJ Slave “i.’. )‘
PROFIsafe ;G bl S 0 0315 J5\S fail-safe DP standard & «S F_PS 12 sl | 5> J55b

2,8 203 0 s s il pame Jaws (63555 lae ST ps e il s

7

F CH BI

== OB 34|

et 76

— VALUE CBAD—
ACK_REQ|—
_'_"“L;-c OK[—
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DICIS Lo SIEMENS

S7-400FH )55 eXwyw gbige)

(A0 )T el i g1 Amuigs

F_CH BI (55555 JUS 4l SO 3l sl 11 IS

(F_CH_DII) DP Slave 33T S 3| DINT 400 &l 8 499130 SH —F—Y—7

F-Channel driver for inputs of data type DINT of fail-safe DP standard slaves and fail-safe
standard 1I/0 devices

oy
H:

L T = I
Iy I M
I I I Liy

=
|
i

(F_CH _DII) DP Slave ;31 s 3| DINT jldie <315 5 sl,s SS-V-1 S

(F_CH_DIO) DP Slave 33T S 38 DINT j\0io sy 393130 SH —8—Y—F

F-Channel driver for outputs of data type DINT of fail-safe DP standard slaves and fail-safe
standard 1/0 devices

fail-safe DP  ¢\aslave ,s DINT & S e S JLw Gl Gl F S oy
Sys o oslana fail-safe standard 1/0 s\ Kaws & standard

ey
i

DP Slave ;51 S ;3 DINT jlais ciis 5l SO -A1 S
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DICIS Lo SIEMENS

(A0 AT (U ks | Yl Amasgd

S7-400FH Jyiis edwpw gjgel

F_CH_AI S @GT 88959 JUU 93130 SWy —F—Y—F
Fail-safe channel drivers for analog inputs of F-1/O (except fail-safe DP standard slaves)

Combusti

@F_ (1) {B, Z)"FAT&x15Bit HAR 5 PARE QUT

CHADDRIOG ADDRE3S INPUT PROCESS DATA EYTE 06 CHADDE, R QBAD [
@F_ (1) (A, 4)\FATEx15Bit HARLZ J VALUE QaIM|-

CHADDRIOS ADDRE3S INPUT PROCESE DATA EYTE 0Dé| 500.0— YHRANGE QBUEBS |-
"FT-5Z01-F" IWl50#4 0.0— VLRANGE V-

Combustion Air Flow] 0—CH F ON U DATA |

0.0—CH F HL QUALITY |-

0.0—CH F LL Y MO |-

SIM v ACEKE REQ|-

0—8UBS ON

0— P43 ON
0— ACE NEC
IO Signals E\\QUITES(A,3)\QUITES FAI F ACE RET

OUT  ACENCWLEDGMENT OQUTEUT

g;".'ﬁf;'/d"JJJ 4.1\1 oals C‘,.a c:“’.".

CHADDR STRUCT | CHANNEL-ADDRESS IN F_MOD-BLOCK

CHADDR_R STRUCT | REDUNDANT CHANNEL-ADDRESS IN F_MOD-BLOCK

VALUE WORD gd g Jeate S JUT JUS I 5T o
VHRANGE F_REAL

JVSJW\)(PV)MT‘PL;JJ}W‘-;‘YLCJ

VLRANGE F REAL LS e ia |, (PV) -Mjﬁ S35 e b &

CH F ON F BOOL | 1 = Enable Limit Value Monitoring
Sy 5o edd iy ad olie spd= L PV ke g35,5 (0l 000 S L

Syh s 558l CH F LL 5CH F_HL

CH F HL F _REAL | Overrange limit of input value (mA)

CH F LL F REAL | Underrange Limit Of Input Value (mA)

SIM_V F_REAL Al o 5l At Gl 2005 e
SIM _ON F BOOL

A8 o Jlab 1 (635,55 sl (3lwand O

SUBS_V F_REAL Sy pesly 63555 pl a5 é\y 23 ol Sl

SUBS_ON F_BOOL S o Jlab 1, SUBS_V aly Jldie b 63555 Sl hie oy 5501 OSGl

PASS_ON F_BOOL | 1 05 5 L s g go oslinad sl 3 )b 51 JUIS 038 s 8 sl b ol
1 = Activate Passivation
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DICS =

st JpRiT (Slih aliasi il S Asugd

SIEMENS

S7-400FH )55 eiwmw gbjgsl

ACK NEC

F BOOL

AL o (9 0 Passivation glas 0> S Ack s o) 0Ad SG S0 53

1 = Acknowledgement Necessary

ACK REI

F BOOL

Acknowledgment Reintegration

Normal value

a1y O il me VALUE (55,5 53 F-I/O 31 sas il s Jlmas 3ae 3
03,5 LS VHRANGE 3 VLRANGE g\as35,5 polie ulul 5 S5 S
Aas o ) 3 IOH80C S IS LV 5,5 53 5

sl sls zal,b & VHRANGE 5 VLRANGE ;5\is Qs Ol 05 S Jle (5l
G >3~ > VHRANGE 5 VLRANGE (slaisss,s polis S,k
Sgd g 42y 55 OVHRANGE 5 OVLRANGE

VLRANGE &5 oSn XS o 55 o S8 S 1) 2555 s o2 S
Sahe M5 s 53 Aoy e Kool JHRANGE = 100.0 5= 0.0
3 3% oas VHRANGE = VLRANGE S|

V_MOD

REAL

Value From Module

Ao dS Jogee 53 s e 0L 1) S8 ek skl S IUT ldie 5 ol
SIM_V ;5 00 5,05 Jldis V > 5 5 A3k ot Jled SIM_ON=1 L (3l 4
dal Ol gl B e Ol e a0 1 F-I/O 3l e Xl lkis V_MOD &\ 51,

sl

V_DATA

REAL

Process Value I)ata (For Monitoring)
Sy e A Q\);;;“ EREEY (CA.M:JFiREAL) uj}a.su C}; )\ L?ﬁj?. Ui\ 0313 C};
S Jate Sy gsle S 4 oois

ACK REQ

BOOL

Acknowledgement Request
J,‘)lS .]a.wj;ACkQJL:v‘j ol C‘?) LL} 4SJ\.§.>L5A QL:..- f}ﬁ U’Ll QJ.J: “gi

Al

lo¢ aniw  S7-400 FH Jbjgel

0 4

sadegh_akbari@yahoo.com Gy hd,l el 8 - 5,81 Gslo

Tel. 09123182734 uiasy s\oy35 pya 5 b IS



DICIS Lo SIEMENS

(A0 )T sl i 1S Amugs

S7-400FH )55 elmaw Jhiosl
PT1001 PASS ON (634, > Q)J“”“‘-"‘SL;JJ“’JJ
F CH AT . P R . . .
£ iFail- 0 0835 o JKE Gllae 5 edd Jlad e JUKS (oS S
——  CHADDR PASS_OUT_ .Djﬁ- J‘J\.E.A g}'.’.j}T J.} VL5>~3J> J‘J\.S.a 9 oJuj: &.BAD:]
CHADDR R 0BAD|—1
VALUE QSIM|—0 Lo o ol
500. 0— VHRANGE QSUBS|—0
(. 0—{ VLRANGE V|— 348.008%
0—|CH F ON V DATA|—
0.0—|CH F HL QUALITY|- 16444
0.0—CH F LL V MOD|— 342.0085
0.0—|SIM V ACK REQ|—1
0— SIM ON
0.0— SUBS_V
0—| SUBS_ON
1—| BASS ON
0—| ACK NEC
0— ACK RET
Fail-safe value > SUBS V
Frigol P
F_CH_M S 031> )Uj.a SUBS_V So909 4 9 ML SUBS_ON:1 ELESE JS\
£ iFail- £i1 JUS Ous passivate 5 o &3 L ose ol s el
—— CHADDR PASE OUT[—
——{CHADDR R DBAD|—1 2,8 o NZ TV s 53 SUBS TV jliie 5 slacdl=)s
VALUE 05IM|—0 . , . . )
500. 0— vERaNGE OSUBS|—1 J"Mjk_giﬂACK_REQ:] ST .J}MLEAAMWAS)_}JGJLQ.A
0.0—| VLRANGE = : (PROFIsafe) bl glax s a g35,5 ST Jlaas =
— i R ife) blijl gl s 4 s34, S LI
0.0— CH F HL QUALITY|—16#48 AL e
0.0—|CH F_IL V_MOD|— 55.0 L . . _ PR
o.0—| s v ACK_REO|—1 kb k) JUS' L Jgle 5> IB s 4 955,55 S JUT s =
0— 5IM ON . . .
L AL e e (
55.0— SUBS V P 2 e
1—{ SUBS_ON Jixa & underflow  ovwrflow s« 35,5 SJUI jlaie =
1—{pass on '
0—| AcE NEC sl
(R, limit ) 350> 51 Jass SIB s 4 (63555 S)JLT Slaae m
& (4-20mA s 8 o310 D) sl dé JUK s (vilolation
Al anils 545 PASS ON = 1\ Passivation ")\~ & =
A3l - s F-Startup vy, S "

(Reintegration after error elimination) a> &) o JUIS giludled
S b LS b 4 Kl e F-1/O 5l el Sibys S IUT g35,5 ltis last PR

.3 35 (Reintegrate) JJ & sd=s ACK_REI 3 b 5| ;8 sdas
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DICIS Lo SIEMENS

S7-400FH )55 eiwmw gbjgsl

(A0 )T el i g1 Amuigs

ACK REI 35,5 &Jb)’\ﬂjﬁ@mwc&)j@‘wp ACK _NEC=1 $35,54S $y50 55
(NUMUR) limit value check in the 4 to 20 mA measuring range
s life zero g 5 S JUT IS 6l ST IS (2515 5 sl NUMUR - Jodlly s 3
DIl 6 ol sdld i 39l 4l 3 e JUKS 5 CIB &S Ll s 4-20 mA [
3.6 mA <analog signal<21 mA
limit value ) gi> slis O3 S S Sl p NAMUR 5 sl i o5 590 ool (2, L)"M"Jjb .

35 m)a.ﬁ CH F ON=1 (54,5 gl Jidor CJU 550> 05 S S (6l 558 o0 oslanal (checking
335 3,05 (mA) ol Jos e p CH F LL s CH F HL glass5,5 55 Ll 350> pslis

CH F LL < analog signal < CH F _HL
&K 58 OBAD 5 7 s JUIS B s 50> 5l underflow L(overflow) 5 5, g5 Soze 2

35 s me Jldis 2T L SUBS Vel |5 ldis SUBS_ON (53555 sldis 40 dies 5 0l
S )3 A
Dead zero g Live zero pudlao —Y—Y—$

o,Ll (lowest end or 0% of the signal range) JLX. . T s 5eS s Live zero o jls
o Ll I 5 (signal failure or dead signal) cwSs Curs s S« Dead zero & jls 5 . AS
live sdas ules 4mA J\dis 4 S 5 55 1, 4-20 mA 0L > IS & ST s Ol s a0 .S
AL e dead-zero S s ks sl (no current) OmA J\dis 5 o3 5 IS 0% L zero

S s T I S o ol KIS s K S Jlin S 420 md JUSs
S o el b1 il sl et OISl 4t 358 e BB Sl (JLSw s S

o ldie Of s &S Ll e (loop signal) s> & 3 IS G live zero & Kos iy 25 4
b 3 10-50mV1-5 VDCA-20 mADC Jis Ol g 4 AL o 2315 jho 31 SN0 IS

Ale il o 4l b lde B3t IS i lie ol 45 &S & dead zero S
o pé 3 0-5vde0-100 mv0-20 mADC JL& o

297 SJGT JUU y931,0 S —A-Y—F

J).J:L;w a.bl.il'...»‘F-AO d‘gjl.a )‘ 9 JJ‘J JﬁjF-A[ d‘gjl.a l.e.'JFail—safe LSL“(".‘.“‘“':*" PL d)w )j.lﬂ 4
s Lgd gr o3l SAFETY Gt 5 EMS (5 5; Fail safe s )S & ol 4 x5 |

310 5 g LSzl 55 ST
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DICIS Lo SIEMENS

S7-400FH )55 eiwmw gbjgsl

(A0 )T el i g1 Amuigs

CA.:“J‘A 5&@ ;_s.ufall—safe LiESD L;LAW BE) ‘J‘il_;“ » ((6‘%‘0‘ éﬂ})) Q‘j& )‘ Y 6))190\.‘@
S g8 S o e 2 S8 e S b B Gk ol (ailsafe) el Gy S iy
35 g0 il L On/Off oy 50 0 45 (6 7ol la Shas 3 eslizal L IS ol il o SU o sl

BIT_LGC & g0z —Y'—F

BIT LGC Family: Logic blocks with the BOOL data type
05,5 355 o oslitul F oY (BOOL o315 Cj.’) s Sldes g5luesly (gl 5 as seme ol (SAS

il s b Slkes gl SO i Jols BIT LGC

=& BIT_LGC
g F_20UT2 [FB205: F_:2o03 evaluation of BOOL Inputs]
47 F_AND4 [FB301: F_:AND 4 Inputs]
EI F_MOT [FB304: F_:Inverter]
47 F_OR4 [FB302: F_:OR 4 Inputs]
47 F_XOR2 [FB303: F_:EXOR 2 Inputs]
EI F_ROUTY [FB306: F_¥ooY evaluation of BOOL Inputs]

F_AND4 S 2 AND s L1, F_BOOL 35,5 5l
F_OR4 LS 2 OR oo L1, F_BOOL 5555 5k
F_XOR2 S o XOR oa L\, F_BOOL (35,5 53
F_NOT LS o Not L F g5 53555
F_20UT3 a3 o oll F_BOOL o313 ¢ 5 slas3555 S35 2152003 23
F_XOUTY a3 o ool F_BOOL o315 ¢ 5 slas3555 S35 215 XooY )

F 20UT3 S% —\—Y—¢
F 20UT3: 2003 evaluation of inputs of data type BOOL
ww 3l gy 50 oS Gl B aS e il SO le gl 1 5 mb o008 4w Cands SO 0l
2R ey e 3 el Ao O s P e ol 03 5000 GO s LS 20
A o o SO glaaly
Discripancy ) sl Sdus }:IL}T S opl &S ol cpl FL2003DI SH L Sl 83

s o ol ag3 955 e ) (Analysis
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DICIS Lo SIEMENS

(A0 )T el i g1 Amuigs

S7-400FH )55 edwpw Ghigel
L]
F CE DI o
F -Fail- /6
—————— CHADDR PAEE OUT—
16£0— CHADDR R QBAD—O
CH INF Q5TM—
1680— CH _INF R or—1
1—| VALDE on—
0—|SIM I Q DATA—
o—| SIM o QUAL ITY|— 1 6880
o—| EAss om g MoD— 5
0— ACK _HEC ACH _REQ— F_Z00T3 e
o—|ark RET F 2003 7
I—Im1 aUT|—1
1— INZ2 OUTN|—n
10 4— IN3
F CHE DT gBas
F -Fail- L)
& | CHADDRH PAEE OUT—
16f0— CHADDR R OEADN—Q
CH INF OEIM—
16#0— CH INF R o1
11— VALTE onN—
o— SIM I O DATA—
0— 5IM oN QUAL ITY— 16880
0— PASE oON 2 MOD—
00— ACK NBEC ACH REQ—
00— ACK REI
11
F _CH DI e
F :Fail- 748
CHADDR PAEE OoUT—
16#0— CHADDR R OBEAD—g
CH INF OSIM—
1680—| CH INF R or—a0
00— VALDE on—
O—|EIM T O DATA—

F 20UT3 S (s3lmesly 51 Jlea -4 K2

F XOUTY S% —Y—Y—¢
Ly INY 3555 G INI slasss,s 55 S &K Cands sl 1) 50l 62505 V1L SO 0yl

Q s 2pde Gt Vbl g gl jsile a8 (b slaga s sl S o 5l
AL S 63958 V0 ) g, 0 X slaws 4.3&3‘.’;- S Sl S By
Al o O st VS0 X> 16 XS0 LX>Y Ll 5 s s

(comparing two input values) oS A lio ‘slbhf Mé —f—»

S wuﬂﬁﬁib |y 63555 55 K405 J1 3 COMPARE o3 S ;5 4S oS aulie slaSSL
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DICIS Lo SIEMENS

S7-400FH )55 eiwmw gbjgsl

(A0 )T el i g1 Amuigs

EIQ COMPARE

F_CMP_R [FE313: F_:REAL Comparator For bwo REAL]
F_LIM_HL [FE314: F_:Limit Monitoring high Lesel]
F_LIM_LL [FE315: F_:Lirnit Moritoring low Lewel]

F_CMP_R LS oo aslis ea L golhel sae 5o
F_LIM_LL LS e sl | Real jlade SO ol A~

AL (NaN) yexsl sae SGIN2 LINT slasssys 5l S &S Sose 53 F_CMP R SO 55 @
(F_CMP_R) g list 308 99 o0 amglio SH —\—F—F
F_CMP_R Comparator for two REAL values
b F_BOOL L5>~3J'> JL@_?; 9 oJJS AM,_:L?LA v.hl.s b F_STRUCT oals Cy LaINZ j[N] S99 92

A3 e Ll 55y A LIS e A

Name Data type Description
N1 F REAL Input 1
N2 F REAL Input 2
GT N = IN2
GE N1 = IN2
EQ N1 =IN2
LT N1 = IN2
LE N1 = IN2
L3LL-5103-F
LT-5103-F
F CH AT
Drum Lev 146 74 349, 951— —l—
—16#0— CHADDE PASS OUT —0 -370.0— —1
—16#0— CHADDE. R OEAD (—0O —a
—l6#aCO0— VALUE Q3IM—0 —a
350. 0— VHEANGE Q5UBS — —0
-350. 0— YLEANGE Vi— 349.981
0—CH F ON W _DATA [— 349,951
0.0—CH F HL OTALITY —16#50
0.0—CH F LL ¥_MOD [— 349.59581
0.0—&IM V ACE PEQ 0
0— SIM O
-350.0— SUBS ¥V
1— SUES ON
O0— PASS ON
0— ACE NEC
0— 4CE REI

F_CMP_R S (s3luesly 51 Jw -Vl IS0
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DICIS Lo SIEMENS

(A0 )T el i g1 Amuigs

S7-400FH )55 eiwmw gbjgsl

(Voter blocks) Voter gbbSW —d—F

13 )3 F Sl 5l Voter o5 8 55 55 Jsdr Gilas LS oyl

=@ YOTER
- dTH F_1oo2al [FB317: F_i1o02 evaluation of REAL Inputs with Discrepancy Analysis]
\E F_Zoo3al [FB313: F_:2003 evaluation of REAL Inputs with Discrepancy Analysis]
E F_2o03DI [FB316: F_:2003 evaluation of BOOL Inputs with Discrepancy Analysis]

F_2003DI Aas e el discrepancy 56T ol ea 4 BOOL (sla 535,55 sl 2 1, 2003 )
F_200341 Aas e ol discrepancy 5JG1 o oa 4 REAL slas35,5 &l 2 1, 2003 b
F loo2A41

s e r[?u’\ discrepancy J-,”JUT ol ot &g REAL (s\as35,5 sl 215 1002 L5

(F_2003DI) BOOL s34 39 !9 2003 b3yl SH —\—0—F
2003 evaluation of inputs of data type BOOL with discrepancy analysis

Shssass 3 Plas S1aS sl & Cands ) L FLBOOL (6 5ol S8 4 Sk
Ssd o 20 OUT 5 5 Sygo ol o 55 355 0 S OUT 5 5 AL SGINX (654,55 4w
sl OUT 2 5 & (Not) ol o SaslOUTN 2 5 >

Ao gy s O3 S 3 gl g3 S 0T 3 058 a5 G 4 DIS_ON (53555 S
255 33 3INX 83555 o SOl 8155 o plonil lagss s,y o Slo O] T aS s cpl @
Ol gl S ASL DIS TIME (53555 55 o o3ls jolaml OGSl Ol 5l 5 Vb INy Sos
S5h 0,33 e UDIS D 3 DIS 5,5 53 5 0dd oy Lasis jbg

o O 3 35 o313 yald gloy OMetl gl 5 Wil ACK NEC=0 ($35,5 45 5,50 52

S e kel SSbgl s 4 Sy Ol sl

ACKLSJJJ) é—ijb)‘ wl.af)ls‘go.h:u @JLb_SW|L5AMLﬁ~“U ACK_REQ:IL;)J}
..x.awlqg\.u"l%\)&;:&mw

f
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Inputsioutpuis
Name Data type Descrption Defanit
20030 inputs: g F_BO0L input 1 0
N2 F_B0OOL Input 2 o
N2 F_B0OOL Input 3 o
ors oON F_BOOL 1 = Diacrapancy ahalvsis i}
i TIME F_TIME Discrapancy tirme In s 1000
ACK_NEC F_BOOL 1 = Ackhowledgrmeant i}
necessany
ACK F_BOOL Acknowledgment i}
Quitputs: ouT F_B0OOL Cuout o
OUTN F_B0OOL NEGATING OUTPUT H
nis F_B0OOL DISCREPANCY ERROR o
s o BOOL DISCREPANCY ERROR o
DATA
ACE_REQ BOOL ACTENOWLEDGMENT a
REQUEST
ACK_NEC | F_BOOL | Acknowledgment necessary=1
Jw“uLaLfad)}ﬂ&%))db&@&&é))))w‘dM&il;

instance ) «b 5 10 o315 SN (safety data format) oyl esls b 55 bt S g5 Soye 3 S
3,5 F-CPU 3L ;> (iagnostic event) > azuis olay Ko a3 g o S 5 F-STOP S (DB

J}J:Q;a
"Safety program: Error in safety data format in DB" (Event ID 16#75DA)

F 200341 S% —Y—0—F

S by S Soa L FLCH AL 55055 S S Virs 7 pedlssn & Gose o
F CH Al SS OBAD 3 % 4 F 200341 S5 OBADx 3555 itls oS Joaie 200341

V':'S J~’)
(RED_IN) B 88939 038 55 4981 SH —¥'—0—F

S gl S50 4 D s oo S 4 g3l Oy see 4 (63455 slad sl LgLaJULSmJé;JLgQ S !
(MATH_FP) g lis!| F Gilwlxo sOSW 45 900 —F—F

B Sl g8 s so Sl Glles Gl eSSk
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-8 MATH_FP

EI F loo2 R [FB457: F_lcod evaluation of REAL Inputs]
g F_2oo3_R [FE456: F_:Middle of three REAL with 2003 evaluation]
EI F_ABS R [FB325: F_:REAL-Abselute Value]
EI F_ADD_R [FB321: F_:Addition of two REAL]
EI F_AVEX_R [FB331: F_:Average of nine REAL]
EI F_DEADTM [FB320: F_:Deadtime-Block]
EI F_DIV_R. [FB324: F_:Division of two REAL]
EI F_IMT_P [FE46E: F_:Integration]
EI F_LIM_R [FB329: F_:Asymmetrical REAL-Limiter]
g F_MAXS_R [FB326: F_:Maximum of three REAL]
EI F_MID3_R [FB327: F_:Middle of three REAL]
EI F_MIM3_R [FB328: F_:Minimum of three REAL]
EI F_MUL_R [FB323: F_:Multiplication of two REAL]
EI F_POLYG [FB4GT: F_:Polygon char (non lin. char)]
EI F_PT1_P [FB482: F_:PT1]
EI F_SMP_AV [FB333: F_Sliding average]
EI F_SQRT [FB330: F_:5quare Root Extraction]
g F_SUB_R [FB322: F_:Subtraction of two REAL]

Slhwlme SN — MATH FP 45 gazme —\\-1 S

(F_ABS_R: Absolute value of a REAL value) F ABS RS Mﬁ o e 4

LS o W5 OUT 5 5 53 1IN 35,5 53 F_REAL 3lae jldie S ol
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F ABS R

0B35
F :REAL-

7/8
-164.5683— IN OUT— 164.5653

12
F SUB R

F :Subtr 0833

79
{ 16£.5653— IN1 OUT— -195.56583
34,0— INZ

13

F ADD R

F :Addit 7410

- —164.5683— IN1 OUT— -119.5683
45. 0— IN2

OB35

14
F DIV R

—. 0B35|
F :Iivis

7r11
{ 16£.5653— IN1 OUT— -71.55013
2.3— IN2

Slloes Sl I Jle 121 IS

(F 1002 R) SN —Y—F—¢

1oo2 evaluation of inputs of data type REAL
w 1, IN2 5 INI s\lass sy 31 S 31 edd a3l s o3l (OBADI (635, Jldas 4 ates SO 4l

OBADI =0 >> OUT =INI
0BADI = 1 >> OUT = IN2

sexal 33 OUT 5 > (OBAD2 =1 5 OBADI=1) ail LG IN2 5INI 654555 55 o S
2y sl OBAD=1 5,7 5

S Al el osls olansl DELTA Luily 5 5ldis 51 i IN2 5 INT 35,5 o Ml S

Jué 5 =8 4 DIS2 5 DISI la 5,5 5 0l3 yasis |, (discrepancy error) M| (gl

g o0
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DISI1 = 1 if IN2 is output at the OUT output.

DIS2 = 1 if INI is output at the OUT output.
DELTA F REAL

JS&W‘) 63}))}3&&-9%‘))&‘)}))5)\@

3 3
F loo2 R F 1002 R
— ' B3 — = OB35|
F :lo02 7/3 F :loo2 73
—1 29, 27327 1M1 OUT|— 29,27347 — 26.95874— IN1 OUT— 26.95872
—] 31.09634— 2 QBAD0 —SH0863— Tz gEapI—o
I I E
i— pBapz DIS2f—0 Pl e
3.0—{DELTA )
INI <IN2,IN]l >>>> Qut, DIS2=1
g 3
F 1002 R
—Tee OB35| F 102 R
F rloo2 7/3 F_:JOOE 23 OB35
—5506550%— 11 OUT|— 41.42593 | _ meewesges 1o ol
— 41.42593— 12 OBAD|0 — e &
| QBAD1 DISi—1 —-a— OBADL DISif—o
§— oBADZ DISZ|-0 4 | omanz prsal—s
3.0—| DELTA
3.0—{DELTA
QOBADI1=1 >>>> [N2 >>0QUT, DISI=1
(F_MAX3_R) &899 4w 3 yIWo pSlao> Gl W —V—F—F
Maximum of three REAL values
;‘MAXSR ij?u\JIN.?jINZJN] LSLQLSJJJJJ,}L.'@‘
ST 0B34 i i _
e 7/4 Sldae e o Jasl OUT 5 & 5 15 gl sl
—1{'91. 27991 i1 OUT\— 91.27991
— |16, 05025 mi2 - ol ply gy aes Gl B8
-3.40282+35—{ N3 - )
Ll (e i sds S 3,402823e+38
uL«}y\) L;J))jjﬁngis‘&)‘&a Q‘):‘.;a |J
.:JS
5 Square root of a REAL value
F SORT . ) .
F_:Squar 77 o833 )‘je our IS 020 w“""’ ‘) S2900 '« D)
—51057951 0 OUT|- 3.554052
.J.AJ‘_;G
Minimum of three REAL values
.J.AJ‘_;G )bﬁ fﬁj})" b S2909 4 JB\&
— 51.,27991— 16.0504%
— 16.05046—
3.402823+38—
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S7-400FH )55 eimuw Jbjgsl
B Mean value of three REAL values
F MID3 R . . . R
F_:Middl s o N S R TS S LA PRT-FEPTISIN T AW S
- 91.27991— IN1 OUT— 16.05045
- 16.05045— IN2
0.0—IN3

(F_INT_P) F pSJ1 %3\ SW —F—F—F
Integration function with integration and track mode
PCS7 6ol 55 Jsens SIS SW F Jslas MATH FP 4 yazms 5 5\ F_INT P SO

o [ntegration mode
e TRACK mode

SRS e
U 83555 53 e IS b I3 U 63555 53 oo I S L TV (s 5 ¢ LSS e
Wgad Aol o gl glatissd 0B war B L g5 polie IS mer JSES L SL pll e Jals
G V_HLVhyst o350 5 55 K& silke Vinternal a5 A4S » S S a3 (TS) ls
s 3 b g sdoes VU HL 5V LL 3l 45 ) 51 s sl amts 3,8 o 513 V_LL-hyst

PRI 4

'I"||' A
W
W _HL + hyst e

V_HL !
T t

WoLL

W_LL - hyst
Hyst =HYS/100*(V HL-V LL)
FUINT P S5 o ey )71 JS05
Pad o delos 5 d g Gllae V(s >
NV asdw  S7-400 FH Sijgel sadegh akbari@yahoo.com Gy hd,l el 8 - 5,81 Gslo

10 04 Tel. 09123182734~ Luiwss s\oe555 wyda 3 olid,lS



DICIS Lo SIEMENS

(A0 )T el i g1 Amuigs

S7-400FH 55 edmps gbjgel
Ts
V=V, t U, Tl
4 Current internal output value
VX-1  Last internal output value (Vinternal)
Ts Sampling time (time elapsed between two F-Block processing cycles) in seconds
T Integration time in seconds
ux Current input value

Voo B, Q)sugiicla..duiﬁbélcF_]NT_P Ssb 39,0 4 ol e S 03l L Ol o e

28 soleand Ao

(Convert) Jowo SN ) bt d

=@ CONVERT

EI F_BO_FBO [FE361: FBOOL to F_BOOL Converter]

g F_CHG_BO [FB479: F_:Change F-Parameter "BOOL" from O8]
EI F_CHG_R [FB478: F_:Change F-Parameter "REAL" from O5]
-5 F_FBO_BO [FC303: F_BOOL to BOOL Converter]

EI F_FDI_FR [FB340: F_:F_DIMT TO F_REAL Converter]

EI F_FI_FR [FB4&60; F_:F IMT to F_REAL Converter]

& F_FLT [FC305: F_INT to INT Converter]

EI F_FR_FDM [FB339: F_:F_REAL TO F_DIMT Converter]

EI F_FR_FI [FB461: F_:F REAL to F_IMNT Converter]

-4 F_FR_R [FC304: F_REAL to REAL Converter]

-4 F_FTLTI [FC306: F_TIME to TIME Converter]

EI F I FI [FB369: F_IMT to F_INT Converter]

EI F_QUITES [FB36T: F_:Acknowledgrment from ES/05]

EI F_R_FR [FB3562: F_:REAL to F_REAL Conwverter]

g F_SWC_BO [FE336: F_:Processing of Parameter Bool]

EI F_SWC_P [FB335: F_:Processing of Metwork Protocol with 03]
EI F_SWC_R [FB337: F_:Processing of Parameter Real]

EI F_TI_FTI [FB368: F_TIME to F_TIME Conwverter]

-5 SWC_MOS [FBE338: Maintenance Override Switch]

S il mETmr

F SWC BO SY% —\-Y—%

F SWC BO: Processing of a parameter of data type FBOOL for operator input via the OS
o 3l gl by 53 1, BOOL o315 ¢ 5 F (5l el 5l 3 Dol k5 sl Ol F SWC BO S

52 08 31 Bool osls & =3lys by ¢lp S Sobe 4kS s 2lp s o) S 5o
358 oo Jeate 555 0313 kS gl &S F el 534S 655,54 OUT (5 5 555 00 SO F 4l

Reset | Set R 5§ a5, b 3 Jiw j5b 4 Ll g 0 AKT VAL 5 OUT s > >

sl Reset 35,5 o 5l Ay o Set S 53 e o Ko U AKT VAL 5 OUT sla_m s 5 0 55

WA M\?Reset Léf‘jf- LJ'i‘ c(R:I>J\.JLa\ Laf‘fR 63})}45&&)[3.‘499‘;3)}
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Inputsfoutputs
B Name Data type Description Defaut
mputs: 5 F_BOOL Set input i

i F_ROOrL Reset Input i

CE AL F_BOOL Cold restart a
Ourtputs: QU F_BO0rL Currentvalue of the operated 04

parameter
ART_IFAL B Currentvaive of the operated O

parameter for the O
F_FR _FDI SY% —Y-Y—#
a3 o il |y F_DINT o F_REAL 3l o315 43
(F_TON: Timer switch-on delay) gy 39 pb yoab SW —¥'—Y—F
bl 2530 SO s 2 PT O3 51 g 5 85,5 5B IN (53555 55 Ji&w e, VL L

Bgh op sy IN (635,55 O i L

Timing diagram P

F_ToN

1M . 0 ms
F :Timer 95/26
| IN Q=
o J0s— ET ET|—

ET
PT

Fail-safe user imes

(Acknowledgement by ACK_REI) ﬁ)l’ hw’s s @g.»as e G A d

Regeneration of F-1/0 Modules or depassivation of F- I/O modules
(JUS 0s S Regenerate (g 3ludlx C‘)Uga\ « L s Passivation 3 . JUS & 058 Jb ¢l

el Jlimys 5 S JUTJUS 5215 S S ACK RET 4y Gy b 51 oo G st 5551 oy il
2305 Ml 4 8 5 ol & oS o 03lil Faliglss F_QUITES S 25506 515 sle el sl 51
o 02 05 ol S e Jlasl 8 Sl 4y ST 5l ey 5\ Jldis F_QUITES S IN
s sll | Slie S S ke & G palys sSSG ACK_RET (53555 4 Jaie) F_QUITES S,
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JUIS S 555 31 S some 5 i (o3l Slles 0 SO IS ol b s sbge o Ut
Aas o a3l (Regenerate)

osly HMI S\oio 51 S5 55 8 50 e 35,5 G,k 5l 0155 e |y ACK_RET g3l Il s
By o s alsl j3 a8 5 S (g3l
F_QUITES S% —8—Y—¢

Fail-safe acknowledgement via the ES/OS
ool non-fail-safe ES/OS ; 5..\S S 311, fail-safe acknowledgment $\Ss| F_QUITES S>\

|, O Passivate 3 .. 1/0 s\WaJUK (reintegration) o L s3ludlad J 28 Ol 8 pl LS

Sy e rb,:.}l d> o 93 ;3 Acknowledgment Jos 1S v""‘f:

Inputs/outputs
Name Data type Description Default
Input: I INT Input 0
Outputs: ouT F_BOOL ACKMOWLEDGMENT 0
ouUTPUT
Q BooL Status of the time evaluation o

st JLsl IN (63555 4070 ki izl )

Al o s AT e MV e SISO IN (63555 4ids S | S Do 55 e Y

53 AN 5555 M LT &S &S o oli)l Sl ond Ve (63555 e 45 cpl 5l ey F Sk
331 K e e 6 el Bl e e w4285 ) Ole3 Sl 3 L agb ) Ol las

A e sl 3 S S Oley e (6l (acknowledgement ) 5 25 F) S OUT 5 >

I 9
Min. 1=
=
M=, 1min
53
1M
hax. Tmin
o]
. One cyce \
>
auT

-
t
o 5 aia V5 e b 4l Sl ST e i ST a5 3l pteal ke S

.J}J}\ﬁ)ﬁl{ﬁ“{%f‘jz‘joﬁwwQ]N&J})j
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S 4 S non-fail-safe Q 5 7 LS a5 LU 4"V SN (65959 HlAie oS Sl Jsb s
Al o Ao e S5 s1ls O 5ilse Ko 55 g e e

95 ) &S e opl 4 WS s attribute ST m_c 11y SO 5,5 s IN ($35,5 pell o
AT 63555 Sudsile s 51 a1 Vana st ol 8l AL s s B OS 55l
QUITES 3l ss L CFC &yl K 53 F QUITES S & (F_DLF DO,F Al S JUT 5 Jlaess
JUS 5 slys GLSSACK REI 35,5 4\, F_QUITES oS 51 S 2 OUT x5 5 gols 5l )3
tnste UF QUITES SS. aw QUITES Slor 3 %305 o35, o 5o 5 S5 Gillan oS o o
el oAl oslinul Acknowledgement Jos sz 55

e QUITES FDI F
e QUITES FDO F
e QUITES FAI F

F_QUITES S 3l 5 S s

FQUITES A
F QUITES
F—?ﬂ . 0F 35
L . (7] Fd0
o | In anT FOUTTES (A, 3)VACK RET FLO
— IN1  INPUT 1
FOUITES (A, 2)0ACK _RET FAT
IN1 INDUT 1
FOUTTES (A ,4)0ACK RET FOI
IN1 INPUT 1
QUITES_FDI_F QUITES_FDO_F QUITES_FDO_F
F_QUITES F_QUITES F_QUITES
F_:Aickno 547 F_:hckno 5 F_:&ckno
14347 DE_ID ouT l6#DFD  |DE_ID ouT [— L&6#DFD |DB_ID
l6#55a4 DE_INIT ' 16#554h |DE_INIT il o 164554 |DB TNIT
164215 PLE_DB 164215 |PLE DB 164215 |PLE_DB
9 IN a |m 9 |IN
1P asio  S7-400 FH (iigel sadegh_akbari@yahoo.com Gy hd,l el 8 - 5,81 Gslo
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st JpRiT (Slih aliasi il S Asugd

S7-400FH )55 eiwmw gbjgsl
T AU LT | I_

SPARETT
F_CH DI
Fo:rail- H
CHADDR
CHADDE, R
CH_INF
CH_INF R
YALIE
0—3IM I
0— 51N 0N
0— PAZS 0N
0— ACE_NEC

OS pyiwsss & 3b 3\ user acknowledgment Q}lwoélg —F—vY-»
CFC &yl & J#1s 55 F aa 4 DI 5 DO DI s\sSS s! F_QUITES S sde awe )
=S Lol QUITES el L
= JL{M JUES sla, )5 ACK REI (535,45 « |, F_QUITES WSS OUT =5 > .Y

Sldis omi g 6l Sos Button S s (Acknowledge value) \ j\dis o2 5 ) Button & X

LS e OS <¢WPicture ;) > (second acknowledgment step) 4
o (S PN S J 2

..... Tioesd | L Rl ol

Direct Connection eSS — ¥ J.l.?SJ

Saue Taget: :
@ Corstant |9 (™ Curent Window
" Propesty ™ Dbject in Pictue .
T Tag | ¥ Tag [QUITES/QUITES_FDLIN
F_QUITES SYIN 35,548 57 slie Jlasl -V 61 S
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(A0 AT (U ks | Yl Amasgd

OS 39 F-user acknowledgment & 3w 03ky —Y—Y—#
OS 5 |y Wi, Depassivation gl . |, acknowledgment ..y s rLM S ol gl
Sl b 1y s 5 53355 SIS s S ACK REQ s 5 sl ol pns il
S G G b SN LOR (s 5 i 5038 (e s S 1S el sl 25 53 OR S
(S o Jos ) Sose wasl S e dls Olge w =S o s JBOS 53 DIG_MON
Olss LOR S S a5 (53355 Jams JUIS 5 555 S ACK_REQ sla 3,5 e )
oS s e ACK_REQ_FDI
055 LOR S Sy w1y s = Jlams JUIS 5 5lp5 sSH ACK_REQ sla w5 5 o3 Y
=S Jae ACK_REQ FDO
Olye LOR S S w1y 835,55 S JUTILS S nls sSS ACK_REQ sla > 5 ples Y
=S 5 o ACK REQ FAI

ACH_REQ DO |

ACK_REQ FDI — b

OR

OB 35

ACK REQ FAT —
18481 =L

aR

OF 35
18730
OB 25

18,32

Sosle S S 0T s 2 5 s OR S S a5 OR SN v ol s 5 e £

1002I0(E,1) \ACK_REQ FDI ACKREQ
ouT] oR e
2002T0(E, 6) \ACK_REQ FDO) —I

18433
ouT]
1001I0(E,4) \ACK REQ FAI

ouT

(yellow) s, 3 acknowledge .5 (ACK_REQ=1) acknowledgment & (s Jlé &) 3

338 o 2 OS s reset (6) asS> 5 ol
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S7-400FH )55 eiwmw gbjgsl

st JpRiT (Slih aliasi il S Asugd

Object Properties
Failsafe Acknowledgement
Froperties | Everts |
. . .
J Resei(s) i Attribute Static | Dynamic | Update... | Indirect
J = L L Geometry Operator-Control Enable Yes 0 L]
Authorization <MNo access protection> ) (|
&
Mo LY ||
@ O
Configured Languages English (United States)
Adapt Border o O
i a3
2l Bck Nec HMI
Used Language: | Dynamic: Project setting j [MenDil ‘0833
= Quittier 12/8 . i
Eenthiame |2 =| ——m M3 Relea|—
i FlutTmIn Qut —
Expression/Formula
["Adk_Reqfak_Nec_HMLOUt=Value' | Chedk FIRkRacs HkE et —
) \ Color Ooshct [—
Result Of The Expression Farmula; 2 1— oosTi )
Valid range | Display | Errorum—
Yes [ TRUE ‘fes ;
Bosf PALSE B B 7205 - Project: D:\Project | / : 2]x|

Data source: [TSTEP 7 Symbol

[_|ES Variables

rver

v WinCC Tags
+-F: XV_121fxv_121
: XV_110/XV_110_IntLock "
(¥ Donot evaluate tag stat i XV_110/%V_110 TiAck Req/Ack Nec HMLOut#Value#s,.. TEXTREF DB64,DBE0+0
" Evaluate tag status +-F: SEESfS!@P“_C'_’UI@PA_CPL TlAck_Reg/Ack_Mec_HMI.Out#Value2s... TEXTREF DB&4,DBB0+0
€ Evaluate quality code #-F: 57Basls/@FMatrices Matrix 1 ZhAck_Req/Ack_Nec_HMIOut_DC Floating-poin... DB64,DBB0+12
: STBasis/@CPURT/@CPURT | =4 ooc/ack_Mec HMIOut_DC#O0p... Unsigned 32-... DB64,0B80+0
| Valid range gl E—:ﬁ;‘_ﬁiﬁ—lu—“g- (ZiAck_Req/Ack_Nec_HML.Out_DG Floating-poin...  DB64,0BBO-+16
S E FTA0.FRT 110 Tiick_Req/Ack_Nec_HMI.Out DG#Op... Unsigned 32-.. DB64,0BB0+0
: PT_110/PT_110
-E Matrix1/AL_ChartMatrix1/E1
: LS_100/L5_100
4] r 4] J |
ok | conce | e |
A

Failsafe Acknowledgement
. . .
= Reset (6) =

LS KIS reset (6) aaSs 595 o F_QUITES SSUIN (534555 537 sldas snis ol .

0

(=] Property Topics
[#- Geometry

S Y

21X

QUIT FROM 05_2
~Source” ~Target- = F_QUITES
& Constant [6 € Current Window ¥ :heimo 1L
" Property € Objectin Picture 0 [
1 Tag | [Q # Tag [FACK/QUIT_FROM_0S.1N [5] A ol
iniett 0 Indiect ' Direct € Indrect [~ Operatoringlit meg.
x|
bol Server
&3
£
‘ﬁ, List of all structure instances :’ | Type | Parameter
- E: Matrcl/AL_Chart/Matrin1/Mz Phom_05.q Binary Tag DB171,0B80+4 14
- Matrixt/AL_ChartMatrix ].fC;_' i
E-F: Matricl/AL_ChartMatrix1/C ZUF _ACK/QUIT_FROM_OS. #comment  TEXTREF DB171,08B0+40
i F S7Bass/GF Shubnf ST | Pie uceiquIT_FROM_OS.sblockiype  TEXTREF DB171,088040
B E Matr2/AL ChartMamxaMe | Zue”seinumm FROM_OS, #ereonome  TEXTREF DB171,085040
B E: Matric2/AL_Chart/Matrix2/E1
1 E: Matrin2/AL_Chart/Matrin2/CZ
- Matric2/AL_Chart/Matrin2/C3
&-F; S7Basis/@FMatrices/Mabrix2
(- : S7Basis/@(1)/CPU410F 2
B-E: PST_F_TestPsT1
4| | ]
oK | coxel | hep |
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DICS =

st JpRiT (Slih aliasi il S Asugd

SIEMENS

S7-400FH )55 eiwmw gbjgsl

AL Reset (9) jx ¢s55 acknowledge oS> o yi Cww « F_QUITES SY Q5 > ShAa

‘Object Properties
Failsafe Acknowledgement
Reset (5) Butlne [ebre | Static [ Dymamic [y
Geometry (Operator-Contre! Enable Yes (@]
. = Colors <No access protection>
I Styles o O
Confirm (9 ] o
SNl 4 -Font Tooltip Text Q |
. Configured Languages English (United States)
adapt Border Na 9]
2= 0
il
QUIT_FROM_0S_2
Event Name: | gj ¥ QUITES D
Expression/Formula: Bl 11714 :
I'F_Acquurl_FRon_os_z.Q' . Check o |IN OO —
Result OF The Expression/Formula: B Data Type:
vald range | Display | Analog
Yes { TRUE Yes + “Agrlean
No [ FALSE LM (B Tags - Project: Dr\Project\MucllerD\Komp_V81\KOMP_V81\KOMP_V_1} 2 x|
_y_j e Bga source: [TTSTEP 7 Symbel Server
[C]ES Variables
WIWINCC Tags

' Do not evaluate tag staty
" Evalate tag status
€ Evaluate quality code

e StaTE

B[] Listofalstructure instances |

' Matrixt/AL_Chart/Matrix1/Cz

: Matrix ].JAL_ChartMatrb(leiJ

_JH N

Binary Tag
Signed 16-bit...

- Matmc1/AL_ChartjMatrix1iC ZIF _ACK/QUIT_FROM_OS.=comment  TEXTREF DB171,08B0+0
i S7Basis/@F ShutDnfF_SHUTI | =1e sckjoUIT FROM_OS.sblocktype  TEXTREF DB171,D880+0
§ Matrx2/AL ChartMatridMe | =1c oy joUr_FROM_OS. Saresnsme  TEXTREF DB171,0880+40
: Matrix2/al_Chart/Matrix2/E 1
: Matrix2/AL_ChartMatrix2/C2
#)-§: Matrix2/al_ChartMatrix2/C1
+|-F: 57Basis/@FMatrices/Malrix2
: S7Bagis/@(1)/CPU410F_2
| @E PSTF_TesyPsTi -
4] | 3 < | |
o | cace | nep |

A

SN OUT 5 5 35 4z F_QUITES SSUIN (635,55 4 45610 b S5 03l 55 4 ldia S|

ACK_REI (535,545 JUK (sla, 155 s &po 0 53 058 0 e S a0 [ & e

S o i S s 5o e (reintegrate) o)l g3 1) 5 (sl sl fate 25 & oy o gl

S 828 s o Bl (¢l (acknowledgment prompt) | gl > s & S

A dal g e O 3 el b slaaaSs sl odis Sy ACK_REQ_HMI

ol (il o mws FQUITES S (35,5 5 ors 7 53l 408 51 Olgn oS ol gl it a$

35 S5 1 OCM 5§ SISl ooy 3

100 anéw  S7-400 FH hbjgs)
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DICIS Lo SIEMENS

(A0 )T sl i 1S Amugs S7_400FH d)x_\j iy O'B)MT

3|
General | 1/0s |
Type: F_QUITES Block group: I
Name: IQLI'rt_from_OS
Comment: |F_:ﬁcknowledgment from ES/05 ;I
Inputs: 5 ¥ OCM possible
Intemal identifi FB367
Sme GeTe { = ocw.. |
Op&erator Control and Monitoring 1. __X_I
'General WinCC Attibustes |
F PLC Data Type|0S Data Type Adapt Format Length
= | INT Bigned 16-bit value| ShortToSignedWWord 2
! Q BOOL Binary variable 1

Wl sSW —A—F

A3l o SR 5 RS CAls SO 55 5 Jald SO ars

FLIPFLOP
&3] F_RS_FF [FB307: F_:RS-Flipfiop]
F_SR_FF [FB308: F_:SR-Flipflop]

AL e S (65055 L Cu sl SR S 53 5 sy 65955 b u sl RS SO s

o [ RS FF: RS Flip-Flop, resetting dominant
o F SR FF: SR Flip-Flop, setting dominan

FF S

F CH DI

F :Fail-
3
E‘Eﬁ; _,. o83
7
s o

F g5 o ol slasssl 101 J
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DICIS Lo SIEMENS

(AR 355 (Gl afuasn | Yl S Amags

S7-400FH )55 eiwmw gbjgsl

F &b g Jlols —83—F

LlelS Oles 5 F sl opl il F S5 slyls CFC sl s sl 57 aaly & 3
S oy momad 5 s el 05 0 516l rj)! Sl g ol Llels (CFC glac b
5,8 el (safetyrelevant checks) ;o) sl b bL3 )1 55 5 5L
53 ke Olge 4358 W B F sl eyl 01 5l ooy U3 sl FEI/O J g3k 7 3 o eSS
Llels Olej s 5535 {..Jzu Safety mode As s\ 5 F U535 | Operating Mode «y S S ;50
Al dal g a5 gl

A, Safety program compiler, 57F_FSYSTEMS_BUILD_06.01.01.00_03.10.00.01 - 15 Map. 2016 11:2357
: Block PT1001" Module not configured or parameter VALIIE not supplied [Configure & module for this driver in Hw Canfig and link it in SIMATIC Manager with

Properties - FAIGx13Bit - (R-/54) t

Generallﬁu.ddresses Parameters Hadundanc'_.rl

Parameters | Walue |
mb=|Parameters 0 B
|--|§] Operating mode Safety mode
#HZ1 F-parameters
123 Module parameters

ol o2 s OF (sl eyl o Joile sl RS ot

F JSaw K3 y9ilo yloy pS1I0o 4 (B9 yInio —\——F
Parameterizing the maximum F cycle monitoring time
AL o WF-runtime group s5l> «S OB <ol ol Sew ja 53 1, Fecycle O F-CPU Js5k

6‘0?9.)‘ c&.:‘.&:.w %‘ﬂ‘OBﬁé‘f gJ}.Jadﬁ Jil.;ﬂlScS7-FMva)L J;J‘ﬂ LS‘J” ‘_;'23) J..S‘_;GJ}::;LA
35 O Kl $ e &S (maximum cycle time: MAX CYC) oloj K JS1a> 6l Jlhie S 3555 Sl

Sgh goedls ol 3 pd (5w OB Iyl 3

Birmeravaue .x_l
Enter a value for MAX_CYC [in ms) for Task OB37 -
Compilation
Current value: Oms

L
3000 Hee | [ ok | Corcel_|

el (K 50le Ol S1a) sl Lo Yoo v (F-Cycle by gl (53 Lo 5l
F_CYC CO- S MAX CYC (s35,5 by Ol55 oo 1, F-Cycle time 5 5 iy Sldie 1 &S5
2l x5 @F_CycCo-OB3x &yl 5 OB3x
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DICIS Lo SIEMENS

S7-400FH )55 eiwmw gbjgsl

st JpRiT (Slih aliasi il S Asugd

57 a0l g Sl —Y—3—F
dlagnostlcs) Ua uasz.&: )_}i‘)" L;L:ed)’b )Szy Q)}«p “ S7 MLJ: Lg‘j’ gJi\.:,aS QLA) BE)

S,z 5o F-System WSS 558 o 3 F ol sl i 3@ ot o, 3 (drivers

Sy g0 23 @F xxxx

£ KOMP_VE1_MP_B (Component view) — D:\Project\MuclierD\Komp_VEL\KOMP_VB1\KO
KOMP_Y81_MP_B Object name Wersion | PH &ssignment Tupe

P KOMP_LE100_CPUET @) 000 R

E"__ Ug;ﬂ; SR @ 0.0001 CFC

T BL@q 57Basi @3 0.0001 CFC

{E] Sources-Quellen % g{;} gggg:} EEE
Blocks-Bausteine ;

78] Charts-Plasne 621 EE) 0.0001 CFC

: gH] Matrizen @7 0.0001 CFC

ﬁ CF 443 @ 0.0001 CFC

LB CP 4435 Bt [ @CPU_RT 0.0001 CFC

w0 F_TYPICAL Ehar 1) 0.0001 CFC

- [l CPUI410FH [Eh @F_CycCo-0B37 0.000 CFC

=8, ESE0 [} &F_Dblnitl 0.0001 CFC

= [§ WinCC Appl (@F_nit1 0.0001 CFC

LR 05108 [Eh @F_RtaDiagl 0.000m CFC

[]--[:| Shared Declarations [l @F_RtgDiag? 000 CFC

[ KOMP_Y2100_Lib [ &F_ShutDrn 0.0001 CFC

[Eh &F_Testhode 0.0001 CFC

@F M atrices 0.0001 CFC

[ @Pa_CPU 0.0001 CFC

b LlelS Ol 5o @F.. e o

d}lﬁ)))gbfi}k&gc}?t}}M&Lﬁd}l{&‘ﬁ]ub\iu@&:jvﬁQL&J)@JM“C)JZ&
JF1o 05 8o Dose a0l 2o B glasSS Ll iomas US55 58 JeeSS Al 3
VLY ERES Lo ob\bj?:"ﬁ L!ACJ)L%
(Safety mode and downloading the safety program) o o 9CPU N &l »o 3’3‘0 —Y—-4-¢

Ol aasein ol 5 S b o5L9s 5 Il 8 350 y5b 4 Ol S o |y F-CPU ;3 F 4l oyl e
S o el (RUN) 1,21 Ao 55 1y sl aali y 55 Ol is sl

08055 55 4 3lLlely &8 se AL e fail-safe 4l 5 S sl S 87400 F/IFH s S
JwﬂJleail—safe ‘*'“L’J"J”)"J*’l"wﬁ&"u":’“xdf rl.q.? ﬂ‘.lﬁ).) S ESYWL L5‘A'~’-‘J"°
S99 ‘J..ZL:L;aRUN LQ)LS Jo oS ‘_S:Ln) BE Lf“"i‘ ML}J{ BE) C)u‘ L:’.J:t": O&A\ ‘:":"“éﬁ U’i‘ BE .J}JL;«

.J)‘u\..’
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DICIS Lo SIEMENS

(A0 )T el i g1 Amuigs

S7-400FH )55 eiwmw gbjgsl

O i 3513 b CFC ol 51 fail-safe sl el ,l 55 Ol ouis sl 06l 03 S ool sk o
558 sals el (diagnostics) pasis ol 5 5l piow CPU « fail-safe 4ty 53 ol sl
b Jlab b 355 3005 L 5 553 Jlash 3T sty ol s 4Kl 31 18 s e e

B 0358 SU ks Sl 3 b oS 353 Jols Oliabl b al o 035 b b 51 13
Il o ol o 53 sl 5 ek pladl i 3500 (51 2358 o il ol T 3 55l S
ol 253 0 S 5 F-STOP 500 ol ()3l 5 Sl i ¢ pols Sy siile sla i ol
w55l e gn Jlas L s3le 5lr s wl 5 5 W oo sl 1531 s 53 sl (slac s
Dyhe sl B e e M 5185 Lol oS 550 Jols Oleabl Bl s aslsl Olaman o
2 b Aol b el e a5l as 5 OLL 5o b 5 A el Dl 1oi5 45 e
(Deactivating safety mode) o &0 33 3 Jbad ué —F—3—F

[ b 355 oo e0ls iolad Sl gl oS 0 2y SO 5 b 51 15 e el o 35l L LLaS 0L 5o
22 Ol sl bl LB 55 SIMATIC Manager b 5 5 b 51 pomen S8 5l 5505 Jlad
Options > Edit a8 (il swsl asl 5 (g3l &S CPU Ol 31y SIMATIC Manager o .
S s e QLS el 5L o s s | (Safety Mode...) 4aSs 5 A r"Su" | =11, Safety Program

S e e b Jls |y el e 0 3ok 51 015 e

& FCEs FCRA 4eed |S?" F Systerns Lib%1_3

ﬁ' FC774 FC774 a28d E

oS FC775 Rddh

ﬁ' FC?7E FC77E 739

ﬁ' FC777 FC?77 2a11

HFCcreE FC796 eb72

T Fe30s F_SR_FF Yebe boEd Safety mode...

ﬁ' FB325 F_ABS_R 7edd 4885 Activated

i Fe3E F_Max3_R cl4t fa3t

T Fe3e7 F MID3 R ecZc eads .

F-CPU L bl L 5 il axils Cdllas F-CPU L3 350 ga sl sl b o) a0l ST :asSS
S dal g unknown S le Al sds S5 ALS s (Sl ol da.e

ialed agl el b Cns s A3l azils sy g Il CPU 5 pwdigs o] s 45 Sy 50 53
Lo i 51 L3 g als a5 ) sl de Ol 55 e Safety Mode... 4aS3 (55, SIS L Ol o0 5355 00 0303
S o Ol ) Cnd s oS S 25 00 5L (5,00 0y e

F_Shutdn & )or 53 0\ 5 o 5 355 5 0961 08 & 5 003 3,05 CPU oo el 355 oyl o
35 S F_SHUTDN S i SAFE_ M 5,5+ ;3
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DICIS Lo SIEMENS

st JpRiT (Slih aliasi il S Asugd

S7-400FH )35 edwaws gbjgel
F SHUTDN F SHUTDN
F SHUTDN -
_ 0834 . 0834
inserted 3/1 inserted 3/1
/—|RESTART FULL_SD|—o0 )— RESTART FULL _SD|—0
SHUTDORN 5D TYP|—1 Full |SHUTDOWN SD TYP|—1
— RQ FULL EN INIT|—0 »—| RO FULL
2h—|MSG_TIME SAFE M|—1 g£h—1 MSE TIME
F SIG OU|—16#F010L -
Safety mode.
i | Safety mode. . |
chreated
|Deactivated

(Downloading the safety program) F &b 9 é,ﬁ‘é et S
Jib o U b sl e Sl a3 S 3503 CPU a1y sl 0155 oo oF sl o JoLslS 51

3,555l CPU & Ol oo s Jodor lae o | 4ol Ol s (AL ol

Download AS in STOP AS in RUN AS in RUN
Single/H-system Safety mode active Safety mode inactive

... of the entire program Possible/Possible Not possible Not possible

... of changes in the standard Paossible/Not possible Paossible Possible

program

... of changes in the safety Paossible/Not possible Not possible Paossible

program

el b s b sl S 30l CPU & 1 0 i b 4l IS Ol S ol 51 13
AL el 3Ll CPU & HW config o s 5\ 5 ilccen o Ko sl @
AL el flels U oo S el @
ASL sl | F ael g CPU 55 gy gy AL ails | p‘ﬁ‘_fﬂjzﬂ:&ﬁjﬁ .
AL azils sy g EWS o&asl 5 CPU oo 2T Jlasl S @

5 4kils il g8

el s s Signature g3 . das (ated\ |, consistency o}aﬂ (sl 4ol s 5lls 51 S
AL DL il el 05 3 5 4l

el el Sl J3 sl ol sasl il 5 Gl 3 e Sl Ses S swF-runtime group Y
|l CFC Kol ps 5515 25 0l g o 5NL s PCS 7 V7.0 55 5S o=l sl S Gl
LY

Edit > Delete Empty Runtime Groups
sskls Chart i s 51 SIMATIC Manager 3\ CFC sl s 3 Ol o gy gyl el Y

3 S

S3s sy 5 Collective signature S ol 30 .Jg5 S 3563 1, F asl 5 aS s 8

We aaiw  S7-400 FH Jibjgel sadegh_akbari@yahoo.com Gy hd,l el 8 - 5,81 Gslo

10 04 Tel. 09123182734~ Luiwss s\oe555 wyda 3 olid,lS



DICIS Lo SIEMENS

st JpRiT (Slih aliasi il S Asugd

S7-400FH )55 eiwmw gbjgsl

Download i x|

57 Download |

CPLU: CPU 4174 H
Program name: AS4DOFHNCPU 4174 H\Logic

Download mode
' Entire program
" Changes only
" Totest CPU (entire program)

Show Ehanges

[ [nelude user data blooks

Before downloading the entire program. the CPU is set to STOP and all blocks are
deleted. Do you want to download the 57 program?

Read the notes in the online help about possible effects

= &uto-arshning

Browse for Yersion Froject .

[T Achive project after successiul download

coot | _rew

CPU Sloali 3 (o3 b s o 195 51 20 B> 305 —FP—8—F

G 53 i g 1l CPU G D3 )8 wel p F g skl s 53 8 0550 G 5o S
@.AAS.,US‘_;auéjébi)'.bJS&.chS F-password ; ys 305 038 5,5 4 35 034 Ol55 o0 1y 35100
.w\wﬁg)yw\uuﬁﬁéxz

Slo s (CPU 4 4l 2 550 Ol 5> H-CPU  Jsle (et 3 357 54 s GUJ Ol Jled gl
oshilen 355 35l CPU ay (o s Sl (5l g0 oy 03 0dd i 03 5 o8 300 Sl 1 &S 350 0 5L,
LS o Cblis e o Sla o iws Llis 53 1 F asl ey ol A aS &S

25 IS Gllas F s (6 S0 Oles 53 5 F1 S e sl 51 3 e ol i a5 6l
Sl cllb 05 5 Jé gl 58 |y CPU contains safety program au S cpioeen 5 03,5 i o
Sl s 505 L CPU o ualily 5l cbli= S zmen (i 0 S CPU L F saSSl
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DICIS Lo SIEMENS

st JpRiT (Slih aliasi il S Asugd

S7-400FH )55 eimuw Jbjgsl
Properties - CPU 417-4 H - (RO/593) il
General I Startup I Cycle/Clock, Memony I Retentive temony | b ernicry I |ntemupts
Time-of-Day Interupts I Cyclic Interrupts I Mhagnostice/Clock, Pratection | H Parameters

— Protection level
¥ 1: Access protection for F CPU or keyswitch zetting
¥ Can be bypassed with passward

2 wiite-protection

™ 3 Read/write-pratection

Pazzword:

¥ CPU contains safety program

v Pratect all CPU parameters with the password for the safety program

Cancel | Help |

.indao:\:&%LQFuUﬂLglﬂ)r;}a)g_éiﬁJom‘sﬁ&&gASFuUﬁ)Q&gj|6\ﬁL;éj
L;LACPU)JJ.QJ Sl 4 osd o Sl 3 B gl 5 b )b 05 S 5L r@)b)‘%&‘}a) o

Sls o Ol pxs ol 3 F sadgile sl sl b 9 F sl (ks fail-safe «sb 5 gl 1 45 538 557
Sl sl sk 4 cprs fail-safe gla fia 4 o s fgs joy opl 2 e Chble jss ey SO L
P o
sl sl
¢ fail-safe CFC &) G 05 S 3L (~L<;A .
(el sl 53 s LLals fo.;a .
Fdsile S ol 035 5L pa 2L 5
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DICIS Lo SIEMENS

S7-400FH )55 eiwmw gbjgsl

(AR 355 (Gl afuasn | Yl S Amags

#fi Create password for safety program B x| E Password for Sﬂ-fl‘_"t‘lr' program 3 _ﬁl

AT [i Please enter the password for the safety program:
Mew pazsword |
Reenter password | |71

—Acoess permission

Walidity [in minutes]: |5? Cancel I

Cancel Help:

Cancel | Help |
53 e el Ol 53 Ll ol lm 5es 2005 Sl 00 Glaiou b e lr 4 o iwd g0 505 ol
s AL iy a Edit safety program s gy 53 S 5 o Jail-safe b Cilzsun

il

et 53 Olzmad Coln (G ke 0 0058 3,15 )0 4alS oy ol 03 0 2y el 51 S

o kel Gl s 5 45 358 o0 e 55 O pladl s 53 35 d el ey A Dlads 53 e e
«S CPU ol 5l ey SIMATIC Manager o o=y 55 55 JK5 slke QS cpl gl s 55y sy 550
Lok 5L oy 5l . oS |21 |, Options > Edit Safety Program « 8 il o swsl 4l 51>
o oy (gl 55 e .S 5L Create Password for Safety Program o =, Password «.Ss g5, SIS
258 o AlS e e o eyl 50 05 e B ho w e Hlasl o5l Cancel 4sSs 55, SIS L

.L;:LvL;c L;'.?;J 1Y% ‘JJM )LJ.O‘ LQ‘J" oJul.ALéL QLA) )‘JJ:& J’.’.) Ji& BE) .L:AJ Jx.*ﬁ b

#H Create password for safety program ﬁl

Old password I
New password I
Reenter password [

Walidity [in minutes): |4? Cancel |
0K | Cancel | Help |
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DICIS Lo SIEMENS

st JpRiT (Slih aliasi il S Asugd

S7-400FH )55 eimuw Jbjgsl
SIMATIC PDM C )Jcm.ébjxij‘)f)w|m.ﬁ\j>'q45g)y)b
' : & 5 Option s s 3\ Simatic Manger s .
Configure Process Diagnostics ..JS D S5 g o
Edit safety program L .
Lo oS e Sl Edit safety program
PCS 7 message system 3 B
(‘”5. SIS L EE O S Tool bar )
PES 7 License Infarmmation. .. S A - 2
Charts k
Shared Dedarations »
Plant Hierarchy r
Process Objects r
Process Objects (Onling) r
Process Tags k
Models »
Flant Types r
] .
T o —- Slot: 3 Password 4.5> dijl’ )‘ ol )L: oy 2
Curentcomplation:  [05717/2016 125654 Colective signatue: [S5idaten Logs... ’
Reference: Nore | Colecivesignsue: [ Compate... |y Ld> ) 3Ly OO g
Lost online change:  [05/17/2016 08.42.22.  Collective [cicbsibd SR A JS A t
FShutdown behavior. | [ shadonn Save rfeience .V...S“' < T Y
Y ke onegon © O Shudnon x
Block Spboicnane | Signa.. | \nkval.. | Useinchat 5 lbeyvesn | _
‘i ross FCS5 98 S7 F Systems LibV1_3 I
FC774  FCT74 e6b2 Ekoesni
FC775 FC775 4897 I—
FC735 FC795 2328 | ! New password
FC796 FC73% a477 Rieri g '7
FB326 F_MA3 R cldf f93f Benler passwol
FB327 F_MID3_ R eclc 2398 Salely mode. .
FB328 F_MIN3 R did? el2a Deactivated [~ ACCESE pEmigsion
EE:;[]’ Eﬁum?; jsfaf ::?a’ Walidity (in minutes); 57 Cancel
FB377 F_CH_DI ang ea57
T E
B F PG o5 a85d = = i
Close Refresh

Ol L5 Runtime S>3 CPU w0 o1 Jlesl 5 il G w e 35,5 JL 8 L &= ool s
Jws & sul safety mode sl o35 Obej 55 45 &S el a5 558 o 5L (lo ey sl Slus

.J}.w
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DICIS Lo SIEMENS

S7-400FH )55 eiwmw gbjgsl

st JpRiT (Slih aliasi il S Asugd

= F e TTe ﬂ

Structure:

Y_HL[STRUCT]'HIGH LIMIT OUTPUT YaLUE!
- DATA [REAL]: 5000
- PA&R_ID [WORD]: 16HF4
" COMPLEM [DW0ORD]: 16HBCOSFFFF

. ]

Block: F INT P5
140: DATA - IN[REAL]
Value: |25EI

E Customize safety program ¥ 5[

Help

i [ | Help |

Claze | Help |
=

You have mads the following change:

Block 1/0: CFE15ENY _HL.DATA

Old walue: 5000

Mew walue: 2500

Dio pou want this change to be applisd to the safety program?

Yes Mo |

oals g):"f.L"" w‘.’wd.};dwj;& Jwﬂ o ey r‘.l.a gMUﬂMOL«)JJ ﬁ\j}gis‘-;)}.p‘)b
{..«,5& Jei e 5 KS sl |y pwsl e Edit safety program s gy 5| o> 525
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#j Safety program - FHP\AS400FH\CPU 317-4 H\Logic x|
& Offline € Online Rack: a Slat: 3

Current compilation; |05£1 7/20016 015324 Collzctive signaturs: ISSfde1 ea Logs. . |
Reference: |N0ne Caollective signature: I Compare. .. |
Laszt online changs: ||35£1 TAANE 084222, Colactive Icfcbﬂfbd

F-Shutdown behavior. . | IFulI shutdawn Save reference |

Safety program wiew:
" Blocks  © Puntime group: @ Charts € Shutdown groups

R B Customee sofety program = feen |
0B35ME = Lib%1_3
OB 354z Should zafety mode be deactivated [monitored operation]?

OB35NE

B OB35\C ™ " s |
Eh0B35 G = e

IActivated

iDeactivated Paszzward... |
Print... |

Close | Refresh | Help |

QJJS)L’CEB}A}J)JLfao.lﬁMﬂCPUL;ﬁ‘ﬂom).)o.)\.&;ﬂ.:}.ﬁf)CPUMML’J.’ Jjb‘bé}p

.J‘}A;L;GOJ\?MJ{:‘.;.\A.JJ MUﬂé‘ﬁoM%Jx}'}A)J‘j)‘)om F—CFCC))L%

B Q22 7osword or sefety program ]

The module/merman card CPU 417-4 H iz pazzword
protected.

Pasgword: || Il

¥ se password as default for other protected
modules/memorny cards

1S I Cancel Help:
(] I Cancel Help |

Fleaze enter the pazzwiord for the zafety prograrm;

PCS7 38 Sl 10 s Jgilo s S ¥ — Jud
oS
JE& il s e DI S5 . ls JUIS 53 b | JE&Ks G anglie Ol Fail Safe glacs,lS )

g o dealie 50l Jeate OS5l lue 5 53 4 OF
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ol bl el Oglane splilial e, S 4 cs Fail Safe g\acoo, S Wiring o s .Y
Lo s pllbil gla L8 31 5 e e (g5l
Al e 5,3 Ky & Fail Safe glae s\ Y
S Pl 59959 —V—1-Y
(Encoder connectio) ,s 51 JLas!
5301 s b SO L il e Ko K s Ll e SM331; AL 8x16 bit S LT g3, Jsle
.3 5 o5lail (2002 structure)

Voltage measurement Direct current measurement

[ A-u | [ AU | Al-l Al

Lk

© D

Indirect current measurement

With two sensors

| AU | | AU |
LAl [A]
= (7 [9
{4

g o3l LW 5 (gla s 5SON 51 a8 3 5 0 4o 55 (S iy s 53 S s Oy 5k 4

(Encoder) (s xSs310 jrams 5 G g (3Ll HART S JUT (slads3le 3l eslinal plSn 1S
2y Juate Ll oo

(Connecting sensors/actuators in redundant mode) 3|5l y Ao 53 S/ 5 g Jlas|

Remote /0 ol 53 g Salll, de 53 Sjls s 563555 S JUT gladsile o8 IS

ol sl Secondary Master) s (Primary Mastery sla ol )b slils @sls sbadgib .ol 4 O]
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(A0 )T el i g1 Amuigs

oLl b b a5 G @ Ol jon opla SbLi )l 058 I (g 2l e 756 opl e ) sl
AL o Primary Maste aicwn 0l U,UJT Ldssle .l o Josle 53 o 5 b 5l

Bgh oy Llg sed ( fwd o la s ke s 6la jrems (Sl Lo s )

s iy QG SOl e 3 HART-Fast-Mode . .Y

s iy Ol SOl e 53 S sl LIS Y

& LS55 b 4 substitute value behavior of the current outputs 4 S (LI, e 5 &
sod= 5L il (B g de ;3 CPU Sl a4 358 o0 w25 (OCY) jio W5 5 0L
g dalyt JUS s g5 s Ll S VY0

0 L A 55 oy 5SS S o s SIS e 53 le ST ladsile 5 Loy 0
b Sl e 5 G D50 4 e s 5 0358 Jhate e Sl e 5 SG D 0
Jaze LS Front panel connector ;3 )\ 5 Ve sladlw 5 352 a0 Sy HW Config s
L

@ B8 Sy el Sl Olaabl (6l 5 a s Cole s b Jo3le 5o 5o SUy il el e 55 A
L gl 055 5 (S e 55 W5 ) 5 Js3le 5o e 5o U 3 asl e pdd 5
A XYV i Sy ol el Jee YY i 0L SO L (G JLa) 35 e
oS o eslinal (ol ol o3ls OLES 5 S 55 oS S35 L slde s STdas s Fodsile
Ve anils y Jglle 5o 3 Sl a8 a3l andls a5 S e Sl 1 il Ll S
el els 13 Jeile ya Sy sl 5 G IV) 55 353 Wy ol 5 (removed module) >
Ll 3.3V O

oslizal 4 bole 81555 ad ltiy "RedLib” &lulS oS ol b (153 Lo slaads

S (olwesly 1 Sl mhaw 53 ob5o) el cddl (65l 31 L (laads 5 S

ﬁ

POWEREN.IR
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L+
|_ L+
2-wire
L+ trans- ”
X+
i duTer o+ 1 j\
+ g
— X o
ZE " Mx-
Mx-
| |
Module 1
|Uh
Module 1 | [Z-wire
M | trans-
M —— ducer
luh
L+
L+
Mx+
- Myt |
| S| *
AN i Mx- ﬁX
[D Mx- l )
Module 2
Module 2
— M
M
Joile 35 @ dame 33 puwpdasy SO Jlasl| d35b 2 &t Dl el s Sy Jla]
KRR RSB R

o  Zenerdiode 5.1V (e.g., BZX85C5V1
(Connection and principle circuit diagram) SM331 J 5L oN¥Lasl g ,la f‘ S
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1 29
o— —0
2 _ 22|
o— o .
250 03 oy CHO
3 | | 23 |1 -
™
04 3 024 o :I__
; : =8
| N+
5 2500 - 25 |11 {v ) CH 1
b | w L __
L] @ - | 26 | - :|__
! o L
; 250102 I 27 :E '}v .-'j CH2
| * L ____
| © I b
o—1 ] . . | 0_|| -
g 2500 | 29|l (V).  CH3
O | o dey
10 @ ! 30 "’—————l
o — I o 1
11 ! 3 =
2 #\SF [ 32| -, @
250 ¢ b : ' Y cH4
13 290142 I 33|t WV
o I olye
14 [ a4 |-~ 1
25002 I Ny cEs
15 | 35 |1 -
16 | 35| ¥ —————
o—1{1 @ I O_'::_./’“ﬂj:‘
172500 | ar |ty (v CH&
18 | 3| > a——
o— 1 o— \'+:|=_
mzamq sg|i! (v)_ T CHT
% e R
- I < @ +
- ¥

S35 JWasl sl; (SM331 Al 8x16Bit (6ES7 331-7NF00-04B0 J33l <! () o S

CHO

1
o—
2
a3 2500
4

o—{
5 2500
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Number Description

1 Backplane bus connection

2 Electrical isolation

3 Analog-digital converter (ADU)

4 CH O for 4-wire measunng transformer

5 CH 7 for 2-wire measuring transformer (with external supply)

6 Equipotential bonding

Ol JLail sl ; (SM331 Al 8x16Bit (6ES7 331-7NF00-04B0 J 53l “NLail 5l o S

s 02“"'503“11‘“ HART 2-wire transducer
x .
Short-circuit protection 4-wire transducer
@ SF transducer — 1 1 L+
—1+— P —
o H Bx ‘ﬁ‘/ 2| +[@ Mp+
®! o M ,- 3| -|% Mg CHO
___________ . o™
P d o 25/ 4 M1+
_______________ e
— . 5 My CH1
________________ ®|F1 MO- HART || [109 o=
O DEM Multiplexer 0B Ma+
o F2 L %— o7 Mp. CH2
®| F3 ‘I: : o2 Mg. CH3
- —— | 10 . M *
o) e o
—ADU *
| v ()
o , oM M
@ Fa N\ C 012 Mas
——————————————— o \[ 13 My CH4
- = . . o=
Drommmmeoes d @ 5 E:gt';f:' . [0g 14 +[2 Mg
““““““““ o / E25 15 - ?r Ms. CHS
®| s / ' 16 N o
- Logic and| ¥ 3 / o t Mg_ CH6
' back- . MelasLilrmg 7 M7y
i 7
®| F7 plane bu3j+, muttiplexer o1 Mz_CH7
~ interface "y 9 e
@] F\‘E{J n ol
Xz ||o : M
% | -
331-7TFO1-0ABO
@ SF group fault display [red] * Hardware setting for operation with
—— @ F (0, 7) channel-specific fault displays [red)] S-wire transducer

SM331 Al 8x0/4...20 mA (6ES7 331-7TF01-04AB0) & ;s J55L oL (g lhe ¢lJ§L1>
A feate ga a4 V) 5\ b Lo bl Clb st a$
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st JpRiT (Slih aliasi il S Asugd

24V L+

. —_— |

o
Ili
[

Transmitter L+ 2 DMU

R\ +-10V —
+/- 5V ~ M+ R |

1-5V ™
¢ [1] e gis,av-

I_Ei

o0 0505, 05 o0 07 O O3 0= P 00 oo™ o® gl gk ol oM g

Baugruppe 1

Al B x 16 Bit; 6ES7 331-TNF00-0AB0O
aogolicolfcai o ciloiic deolBoldoticlalio
q

_.24\.1'

L+

_Mx+

¥ ]
— 68V*
Mx- Zlg

iﬂoﬂoﬂoﬁcﬁtﬂﬂ‘ pl3 Fir'-'-’

=

302 P gPeRaa% e ot oW ot o™

Baugruppe 2

O Oia O 00

Al 8 x 16 Bit; 6ES7 331-TNF00-0ABO

ob cfolfo] olf ol o ol oo

L

M

The wired Z-diodes are necessary if after pulling a module the system shall continue to run.

SJUT 295 —Y—\-Y

(Controlling the final control element) 4\ J =S Ol J xS

Sl Cose 4 o A 93 2l JiS e S s Qault—tolerant)Uap'-ﬂJ%MJJ:S&lﬂ
3y o (switched) gy 355 33 b 51 5 AO 8x12bit SM 332 J55le 35 law s (2002 L)
D) A Joo Sl g 4 KIS e Ol s 2 b s ST sladsile LS o 5 s s g
ol Js Yo G L el e Yo 5
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(A0 )T el i g1 Amuigs

A Al

5SS ST s e )3 0le s 2 b s 5 W 1y s e 5 e S IUT a2 s

Both outputs output half of the value. If one of the modules fails, the still inactive output delivers the
complete value.

S I s 5 Josle oYLasl ¢l SLs
Connection and principle circuit diagram of SM 332; AO 8 x 12 bit (voltage output)
|, (6ES7 332-5HF00-0AB0) SM332 AO 8x16Bit S ST o ol Kl (=ljfki.> 2 U

JA.DLfa ol Q,Jb-j:):jl;lj L5>‘3J'> LS‘J"
(compensation of line resistors) = L. Ol ,or glis 0o L ¥ Jlasl @
Lot e Ol sl b Last £ Jlasl o
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L+ M
24\ o L+ + I 21,
2 — — 22
e P s PN ,f‘»,@_,ﬁ| 23| QVgs
._.1 1 o 4
CHO I T 2a(Sa T
- =~ , 25 [Sa- 1 CH4
6 2) 26 MEEE L .
°—|‘|:'—‘L2? M E—E 27 ,|QV5+
CHA P S— 28,185 [
* R I B 29 (S5 v CHS
zﬁc) 10 . 30, [MaNA [ |
ey 1 5 ol 31,(Ves = '
CH2 PP — 92,56 .
1é — T e SR
14 34 _[M . S
o= | —a
i P2 P ol l” 35, Ve  *
CH3 olB J 36, |57+ L
17 N a7, (S 1 CH?
P I v ;
G S
Mo|° @
20 SF 40 \
- o M I'/_E-" 0 1
" Ry By \

Number Description

oAU
Intemal supply

1
2

3 Equipotential bonding
4 Functional earth
5

B

Backplane connection

Electrical isolation

6ES7 332-5HF00-0AB0 S JUT 5 = Js3le VLl ol Sbs V-V s

(Protective & Clean earth) <iiS &yl 5 i oyl 1 &S5

Ol ez 5 Jo 5 Chablee (gl 358 0 0 del 53 (dirty earth) S ;oS bl s )
SIS B 0l 3 S SIS 5l 3 e Sl Bl (s Bl s 355 e e3lind
o3 i @ Il G s ola Gk 51 (Sl S el sen ol oS 4 S5 s
e e 4 3l G 5 s 51 BG Ol 48 Sk s s sy G el G 3 Ao
Al dal e gl

Gl I sl o o3 S Olgie 40 S .ol Clean oy s Olos Functional s x oy 55 Y
O Sl 23 IS glrsel Al Gl maes (e (nl S e e3lin] ST 5 s

sk 4 JaalS sld sl DS 3 5 GalS O (65l 4e sl (Functional earth) s S
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st JpRiT (Slih aliasi il S Asugd

ol 4&9)?))4.:)3 c.)s.:v)‘b 10mA ‘_;'Z»:..:L)L.;‘J} o)‘wdsg”)|ﬂ€.>=3 )<3‘>L:V.‘9JL»§:¢\N CM} &‘;9‘
Lgd e Lol dlas 5 dladl ey ales 5 5o 0SBl e 1L (6008 e L]

DL 0L s & ) 15 SM332 A0 8x16Bit S JUT 5 = Js3le S e pl SLs 5 IS

Aas =
24\ 1 L+ M 29
o 2 1 T 2,
4
OO =T R TR L.
CHO e 24 o
o3 | @ 25, MANAI : CH4
2 T
8 28 I
CH1 P | 38, !
+ 9 M 2, L CH5
™ 10 . a0 |Mana | |
o e —
“y T M >y e PN T -
CH2 12 32 o
ol3 . 8,0 L CH8
14 34 |Mana |
e PEC R P oy o P TN L I
CHa 18 38 o
17 \*: T CHT
18 —= — 38 |MANA | |
e (8) T S i
M o 40& |
( SF o .
AR ® | \ _
. \ ®
—_ ~

(6ES7 332-5HF00-0ABO) 0l = 5 5 S JUT J 3l sz o1 Ss V-V IS

0/4..20mA & \a 5 & S J6T Jg3k oYlasl ¢l SLs
Connection and principle circuit diagram SM 332; AO 8 x 16Bit, 0/4...20mA HART
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SM 332
AD 8 x V4. 20mA HART
- @] sF

- 1o
':. ........... f_ ._\ Fo
—— L

O
| F2

8]
i@ F3

©

s
@ F4

""""""" 1o
P “lle Fs
\@| F&

O
@ F7

-

2 iy

£ |

— — Lt oo
Internal apu[ P i ;Tﬁ - ) cHo
power supply e ==
Elctica Tt —
isolaon 5 1 o= 3 m—
e = ARSI L) e
o+ s T £ T P
[ _ 4 i |- ) om
— =S o
interface (I Ly -*rc‘lﬁ- - — ChHa
";":' I [: 14 |+
?“?-‘__ ﬁ?::_- i F 5 1- ) cHs
FO. F7 ek 1:,]. LN
> 2 'g'-?- = —) CHE
Elecirical :/—, sl
isolation | /" | ‘L>J":’L'>"T°_w ) o
HART
MUX
WART | |~ =
MODEM P _
M_L"Q'F: ] "

—— @ SF group fault display (red)

—— @ F (0. 7) channel-spexific fault displays (red)

(6EST7 332-8TFOT-0AB0) = ls x5 5 S JUT ke Vsl o ST -1 IS

(A0) o5 7+ S JUT Lol ola e Jadle 55 4 Khas S sk s 51 Jlia 02V S5 S0
ol s ST dadle 3 51 LS 53 4 Shee G Jlasl £V IS 5 55 L 0L ¢ 5

.J\Ab@ QL.:.J b

1¥€¢  andw

0 4
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_‘;;—‘].-ZW "
% enoe B4 Aktor i
g o R \ $ 53 . —
8 A ! é P o B T ¥ Actuator
g "é .\IJ ?? Chx- : P
% P Module 1 :L
L. |

2’5_'1’“ > :'

lﬂ__z-ﬂ\l :

5 i L+ [
2 Cha 3 =T {
§ Chxs |
z < i
e g % Chx-
i
¢ 2 Module 2
: |

-“'a_.:LM "

Jaile 53 0 Sas G g oo 3l Jlo 0V IS Jsile 53 51 AU 55 4 Shee K sl -8V S2
A0 52 ST il &l o ol ST 5 il

Losgs o b asl o IN4OO3 ... IN4007 (s o e Ol e s jsbae ol (6l p lie (glas s
sSelaud Ol o L F>=14 U r>=200V ansio

Step7 3 CilNIN 10 93 S —Y—Y

Sl atls  PCS 7 5310 L3\I0 ) sy S (gl dises el sl g S om0 i 4l

sl 0 .>L>r_i‘ goj)j: JJ‘J-,’J)‘ ealeul l.;HSfaZlOl’l C‘y )‘ PCS7°5‘3J.3 g{i S sl U’~’-|J" u.pj_e

Dy s s g Sk Sy Sl e
Setting the CPU (H parameters)
Configuring the first ET 200M (interface module IM 153-2)
Configuration of the individual signal module 1Os
Configuring the second ET 200M by copying
Redundancy settings at the signal modules
Symbolic name assignment
CFC configuration

CPU & yol )y s —\—Y—Y
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st JpRiT (Slih aliasi il S Asugd

Sledes CPU s &S ol 5L0 ol @J'}FI/O 9 AS o Sl s e 05 8 Jl sk o

HW s\, SIMATIC H Station -\

W Config - [SIMATIC H Station({1} {Configuration} -- RED_I0_Prj]
Eﬁ Station | Edit Imsert PLC Wiew Options ‘Window Help
Capy ChrlC ' o | 28 | pe e .
Paste ChlY BB S 3L Config
Insett Redurdant

() S, & oAl s CPU sl =Y

Delete Del

Select all Chrl+a )'b. 1) OT u;f‘f oy s “.’L"':‘.‘ b
G0 To L4

Syritinls. LY

Masker System 13
PROFIMET I (3
Isochrone Made

FROFIBUS[1]): DF master spstem (1]

Object Propel
Cper Ohest

N e )

Assign Asset 1D,

SIMATIE RLM F

StarkDevice Too)

X2

X1 MELDR

IF1 H Sync Submodule

IE2 H Syne Submoduls PROFIBUS[2): DP master spstem (2]

CP 4431(1)
CP 443-5 Ext{1]

wfon|~fa|o

Properties - CPU 417-4 H - (RO/S3) i ) 5' b \) Cycllc Interrupts “fj’)"" _y
General Startup I Cycle/Clock Memon I Retentive Memany I Memary I Interrupts | -
Tirne-of-Day nterpts Cyolic Intermupts I Diagnostics/Clock I Protection | H Parameters CM..:S &.’. d{.)b )\ L= ol )‘ J °"_)5
process image s\Lz5 drop-down
Fricity Execution Phase offzat Lt Procesz image partition
oe3e [7 [Fo00 [ = |- =] S OB sl |, partition
0B31: |8 2000 0 +| |- - P
! ! (=] A 35 00 1l 01 55wl 45 (OB35)
opzz [9 {1000 o |ms = | =] .
oeaz [0 J500 [o [os =1 |- =1 oS ol
0B34: |11 |200 [i] w7 |- =1
0E® |12 [0 [o ms 2l
i [ [ a
OBa7 |14 j20 jo [ =/ [-
0B38: |15 no o [re =] [-
Cancel Help
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Properties - CPU 417-4 H - (R0/53) i x|

General | Statup | Cycle/Clock Memory | RetentiveMemory | Memoy | Intermupts |

5L\, H Parameters S .t

— Process data [safety times]
Mast critical F-SM monitoring time [ms]; o F-Sh

In OP master system:

,——--—_\

e

Calculated moritoring times
Maximum scan cycle time extension [ma]: 000
M amimum communication delay [z} 00
Maximum disabling time for prionty classes > 15 [ms]: 20
Minieum |20 retention time [ms]:

0K | Cancel

M RO

Hep |

Time-of Day Intemupts | CycicIntenupts | Diagnostics/Clock | Protection  H Parameters S oS I3 Sl S
- Parameters for Expanded CPU Test Data block » \i 5 45 DB ol
Tati Gele fane ikl [30
Floaciion o RAMIPI Someaisnn S [TROUBLESHOOTING x| Lol s sl 355 0 5505 mo
- Update the Reserve . N .. .

Mesamun number of sttempts |'|[I Mb oo o3l 6.'\#& >
Cyclic interrupt DB with special handing: [0 Passivation behavior <3 s
W ating time betwesn o ks 8] B0 _
oot Yonee S byl g sl S
Max, scan cycle lime extension [ms] Im Calculate .. | J\:.S el a3 .C) Uast
Max. communication delag [ms}: [3200 '
Max. disabling time fot piiody classes > 15 [ms} |00 W Use only *  Bychanel
Min. 1/0 retention tire [ms} 50 vmm e By module
~Hedundant 170 S pbdil sl 4 olades )
Data block no.: 1 and 2 w CPU & ol o
Joae d SIS “
Passivation behavior : By channels >
J_}Jdﬁ JLQ.O\ JJ‘AJ\...'Z
L0 | IR Ko sle 0lej a5l
Update the —w..3 31, Calculate
S SIS Reserve
Update Reserve: Calculation of Menitoring Times x| 53 Calculate 55, SIS 51 ey -0
— User program information J’j{j“ Slaesls ﬁ;uﬂ 0l 3be 4y
Time interval of high plinlit_l,_l watchdog interrupt or watchdog T
interrupt with special handling [ms]: \ 35l “bj{j“ s s 1y by @
Fiuntime of the watchdog interrupt concerned [ms} _
2 k b L SIS 1y Recalculate 4355 5 o3 S
‘Work memory used for all data blocks in the user program 1024
[Kbste] / LS

SNl oz e S g
LA s Ldr sld el

pyd g b ab sy e
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Properties - CPU 417-4 H - {(R0/53)

Time-of Day Intenupte | Cpelic Intemupts | Diagnostics/Clock | Protection | H Parameters
General | Stetup  Cyole/Clack Memory |

Retentive Memary | Memory ] Interupts

j Xl| | Cycle/Clock Memory &S e =

OB 85 call for cw3 ;3 5635 5L

~ Cycle
¥ Update DB process image cyclically

Sean cycle moritoring time [ms}
Minirum scan eycle time [ms]:

Scan oycle load from communication [%Z]:
Size: of the process-image input area:

ze of the process-mage autput ares

-
F—
3072

[z

Only for incoming « 35 1/0 error
ol |,y and outgoing errors

LS

DB85 - call up at1/0 access error:

re—

Only for incoming and outgoing erors

~ Clack Mermory

™ Clock memary
Memor Bute:

Cancel |  Heb |

(Configuring the first ET 200M) ET200M o3 ySw) —Y—Y—Y
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st JpRiT (Slih aliasi il S Asugd

59929 SPET s Jgilo 12 03l )51 5 sloxo g Gkt A — Juad
Jbo —1—A
@ odes 50 el ol K s failsafe G g sl ST I i S 53

S sl 23] 5 i S 055 iy (s 53 CanSE L i § 55 e 5 e
s plol I8 wal 53 b5 SHIUT (635 Js3le 3 e (6l el S b3l ol 3925 L

25 b)) 25 2bi))

s 5 S IUT 655)5 SIS 31 o) bl sy 31 e G das e 0L VA IS
b 5 Gl slis 4 ates BV-100B s BV-1004) 15 5 J s S 1o 0153 oS el oS
L s esl O g
= Pressure

= filling level
= temperature

PT-400A
3 Pressure Transmitters r
*  Failsafe Analog Input 2 B\ock_ Valves_
Signals ] PT-400B * Failsafe Dlscrete
e [Zoo3Volinginthe | O eultput SI%I”IE]I_S
CPU . alves in Series
N ly-O
PT-400C 1 Pair of (Faﬁfggs’;) Bt
! - S7T-400FH CPUs « 1002 Voting
*  Redundant Arrangement
« Failsafe
2 Temperature TT-200A ¥
Transmitters
* Failsafe Analog Input O Safety BV,ﬂZ:UA BV-100B
Signals Logic
* | 1oo2 Voting in the TT-2008 g I—|—I
CPU |>,<]
LSH-100A
3 Level Switches O
s Failsafe Discrete
Input Signals LSH-100B
. 003 Voting in the
CPU
LSH-100C

O

ST 53555 GadbSm 31 usl b3 Stiupems 31 Jlie S -V-A IS
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Wl ol 4 S B s 5 Sla g SVF S BT 63555 Jsdle o onl sladbie ples s aS
o F-AI6x0/4 .20 mA HART- 6ES7 336-4GE00-0ABO

JPO‘) —‘—‘—A

Salens 5 2SO 0T 3 8 s o Ol 1y el ol opl 31 el i S 5 S
el 0l 3lizal S JUT adlKw 5l Cilisee O ga 3

PT-100A F-Al
0 CPU

TT-200A £l
O 1 F_CH Al

PT-100B FAl 2003
[ 0
TT-2008
O 1 — F50 B\rggm

0
PT-100C F-Al 8 S
O 5 TT=200Voting Ligic BY-400Voling Logic 1
F_CH A F_CH DO ’7

1o02 OR 7‘|

T -

SH-100 Voting Logic
F_CH_DI

LSI-II:lUDA F-DI BV-100B
Py

2003

|

LSH-100B F-DI
! 0
A=y

LSH-100C F-DI
= 0

Syl S lere nogi —Y—1—A

Sl Oole s5d pavo s Jle ol gl s aS L5l slagsslene

(1001) ;g SO Solors )

3550 (SIL) sl a2 5Ly b (S5 g S5 0T 3 48 ol ol 53 3550 00l o glas IS
RGIO (:)'\1 (increased availability) N O3 g5 s jiws 53 Ol 55 5 o3 s 1y 5L

F-Al ;5 (1002) ;si 53 SL5,0 Y

53 50353 oI35 g 3L 3550 mhaes gt G OT 3 68 el ol U3 3550 ol 28 slas 1S
L 5Y (increased availability) VU 05 55y s

28 b 53 gt 53 (T002) L3l X
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Sl 35U 3,5 5e (visibility of the data of both sensors) ; suwivs 33 o 3l esls sdalin o
35b (e Sy 552002 oy g s D35 (e ed 53 I L S e olene (]
8wl 53 (2003) 5 gies 4w JL5H1 8
gt X G5 3550 el s g Oy (810 O 53 88 ol ol 53 3550 a2 58 slas 1S

el B30 0550 e s 55 Al 58l g es s (aj}?

F S PUT 99,9 Jg5bo &9 wladio —Y—A

» 6 analog inputs with electrical isolation between channels and backplane bus

= [nput ranges.
o 0to20mA
o 4to20mA

= Short-circuit resistant power supply of 2- to 4-wire measuring transmitter via

= the module

= External encoder supply possible

= Collective error display (SF)

»  Display safety mode (SAFE)

»  Display for channel-specific error (Ex)

»  Display for HART status (Hx) (If you have switched on measuring type HART for a
channel, and the HART communication is running, the green HART status display
lights up.)

»  Parameterizable diagnostics

= Parameterizable diagnostic alarm only in safety-mode

=  HART communication

= Firmware update via HW Config

= [dentification data

3,8 eslinad 0L (g Se3lul gl Ol o 1y (52553 KJJLJ JUS s 5l K ja
= (to 20 mA (without using HART)
v 4 to 20 mA (with/without using HART)

355 o3kl short-circuit resistant internal encoder supply ;| aian &S 555 0 4055 ®
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[o[To[Tel o[ o[ Te[ ToT Jo[ To[ o]
| )

\ n

m

I
o

\E

T
N

[elTe[TelTel o[ Te[ To[ Tl To[ o]
-n o

/Group fault display - red
Safety mode display - green
Channel fault display - red
| _—HART status - green

| _—Channel fault display - red
| _—HART status - green

Channel fault display - red
| _—HART status - green

Channel fault display - red
|_— HART status - green

Channel fault display - red
| _—HART status - green

Channel fault display - red
| _—HART status - green

Supply for
logic, ADU, multiplexer
— votage | £ o1
protection M - T
v, | NE!
4 (N |CHO
swion | || S
|6
2 7 cH
Backplane | ,—‘ ki T
bus —7 4+ Llogic | ADU % ?
interface 2 [
I 10 CH2
0.
] 1
o 12
. [EN CH3
. ‘ Bx  Bx T
) ERANNANY 4
SF 15
s 0,',:,5 u,ﬂs % e CH4
ADU = 7
2 18
Y e CcH5
0
— 5,
= 7§EE
5T
= Optocoupler, transformer Test =

SM 336; F-AI 6 x 0/4...mA HART S JiT =,l5 =¥las! i

i

0 4
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(A0 )T sl i 1S Amugs

F-AI3.2

=
(255 SM 336 F-AL 6 x 0/4 ... 20 mA HART
jzuen | SIEMENS

[123;19F

jiarae |

1241140 |

e |

/35;5H
/35;6H

/123;14B FT-5203-F/G Combustion Air Flow
/123;14C

CHO wsn/ o0 Cm)

CHL win o Cm™ /123;14D FT-5204-F/G Combustion Air Flow Boiler Purge

/123;14D

|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
I
I
|
|
|
|
I
: [123;14F PT-5301-F/G Fuel Gas Pressure (L.T.)
e | /123;14F
|
|
I
|
|
|
I
I
|
|
|
|
|
|
|
|
|
I
|
|
|
I
|
|
|

CH2 IW 1524 | CH2

cH3 wiss)cr Cm /124;148B PT-5303-F/G Fuel Gas Pressure (L.T.)

/124;14C

CH4 WISH ) Cm) /124;14D PT-5304-F/G Fuel Gas supply Pressure

/124;14F S Spare
/124;14F

CHS WISH /s Cm)

L5 sl ST b S Jlasl & gas - Y-A S

(1001) J,’UT BY YRR JI-X WP —-¥—A

B gt (sl O 534S s5d 0 bge a3 IS £(1001L) i S L5 b

Fo s Lol s i 55 S1agls sy smin SO Ll a8 Sl e Ol Jood U551 AL el

g gt S 0T 55 a8 s e OLES 1y J00] L (solane 3 IS5 S dal ot o5 el S o
ol ok e F-AI J53l 51 JUS

F-Al
Sensor 1 ehe.5
O—o -
! CPU
|
i 1001
[ Voting
F CH_AI Logic
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(1001) F-AI JUS S, 4 5 g S (Sizms ~T-A JSC2

Aas o 0L |, (error reaction function) Uas S|4 &b oAl JECR R I PR

Com FIOﬂE'I‘\t has failed ? Error reaction function
Sensor1 E-Al has bean triggered?
No No No
X Yes Yes
Yes X Yes

LS e (..alj.é (failsafe
(Probability of Failure on Demand) PFD 4o e i Y

S o o 55 |, failsafe &G S Kl Jaz=| PED lais
PFD(1001) = PFDsensor + PFDF-a1 + PFDcru
J,}":"Lf" wbv.a J'.’.) dj.aj_é )‘ oslaral L.aPFDSensor )‘.LS.A lool! d)l.q.’.n La )j.w.l.w &.j_ LS‘J"

|

PFD,_, =~ Apy -

2
(Wiring) (o maw —Y-¥-A
.DJS‘\.:J\&SJ.:) Q)}@}J‘Ud\j}.db)w LIOOIJLL)‘J Cjb L)':|~)'>
(internally) F-AI J 3l J=1> o Gl e
(external power supply) s o S bl e
JA)J‘\SW‘oWﬂj@.M‘)W}%)Wﬁ})w&d@w}‘dbﬁ&iﬁ)p
v‘)y el 0 QMF—A[ J‘gjl.al.aj ol J.A.ZA (Y‘,i,o JL.:.AJJ> « JLS @ sz.pso)‘.)u‘ fﬁ""““"}s J&ij)
Gl IS s remen AL e 0L C,.}J'\ I L8 O3y ol e Las el S
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SM 336; | 5M 336;
| AlBx 0/4...20 mA HART [ALG X 0/ .. 20 mA HART
L+ 1
k{ C}'; —1L# ™ “{)“E——
A — 1AM 1M
v O3] T vso © 3 i
CHO MO+ -~ 4 . 4-\.|"|.r||re CHO Mo+ 4[| || cument —F]
Mo- 5 | cument Gl Mo- - & T
Wedi [ |” sensor }:L Wai 3]
e s 7 — CHI i O 7|
s = Jﬂ:—CFE— Mi- ~ B
N2 | Ve 29
CHz2 M2+ " 10 CH? W
_O_,.
_— e il M2- 11
Va3l T iz — W
CH3 ::+ 1‘;: cHa WOF
— o M3- = 14 |
CH4 M+ - 16 Vsd 15
e CHA M+ -O--1-G
Vs5 - 18 = s A1
CH5 M5+ 10 Va5 18
M5 - ng CH5 M5+ {)19
e M5- =20
A Lyf JL¢£‘
S ) Ao 92 dL%ﬁ‘

534S el oS gl d S AR Lt 53 i SO Sk S e S5 IS
el 0l Juaze (V,8,0 Jlss 5) ¢ JUIS w0 (5,8 o310 s 5 O

A= 5l Wy cbl aS 54k 4 i

SM 336;
AlGx 04 . 20 mA HART

GS o3l s 5 55 Sl
lzu gl BB F-Al bug
M
[ 1t ot st
LoaSeiltl s S

{ SWe sl RS Cobold

{r ; — 1L+
O—t—1M

¥

2-Wiire:
Current

Sensor i':jﬂ

= 1

CHO

ST EEIREUR

CHi

CH2 2 el sl

CH3

CH4

CHS5
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SM 336;
AlBx 04 .. 20 mA HART

21+

3
CHO MO+ ~ 4 4-Draht-

Mess-
" Umformer

CH T +2M

1
1
I
1
1
T +
1
]
T
1
1
1

CHz2 M2+ ~ 10

CH3 M3+ ~ 13

CH4 M4+

CH5 M5+ 19
MS 20
S Lo

Step7 38 Jg3lo G 5w —F—¥—A
ET 200M ¢ 5 F Jgle ;o x5loa (HW Config) STEP 7 53 F-AI J33le )58 Conw s Sy
i JeKr Il 3 el o a3l QLES o3 S8 3 FoAT )1 oo sty Sy 5V il o

ol o eaza F-ATL 51+ JUS o
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Lriiad | p3T (Sl aluasan  yiaild Amusgd

e | . | = |
@R R S|k a8
~ T
CUURZALLE Ex) ;,é,—il
o S Find: r— 7
1 PSAS 104 A = eHid :
e ~ || Profie:  [PCs7 v7n -
3 ([HcPusi7-4H
2% SROFIBLSDP
X 0P || =38 PROFIBUS-PA
X PP B0 SIMATIC 400
IF1 H-5yne-Modul SIMATIC PC Station
IF2 H-Spne-Madul PROFIBUS(T) D)
5 ik cPasa . i L i
g = | (3IM 153, Address + Symbol Datatype | Commert
g ~ .-"L"‘- 1 F_TAGION X |WORD
= LY 7] F_TAGIO002 X |WHORD
H - 3 (F_TAGIONG ¥ |WWORD
i o
Arisim | PROFIBUSZ) 5
| 3
3 CPU H17-4H
L 3 3l
2 P
- T AddloSumbols | Do Soting -
IF1 H-5yrc-Modul T Display Columns R, 0, M. C, CC
IF2 H-Sync-Modul e
S The spmbols are updated with 0K or ‘Apply
5 5
= E Close Help
S i
=l J @
5| (3 1M 1532, Redundant
Slot| [§  Module .. | OrderMumber .. | 1. | Q... | Comment
1 B
7 |m e e R | 5|
PROFIEUS DP slaves for SMATIC £ |
7, M7, and C7 [distributed rack) =l
Press F1 to get Help, [ [ (i ,¢J

Syh e r.,ja.u F-Al 5 Slas )5 5L 5550 sla el )l F-AT J33b object properties o = ;>
k:ﬂw| ol MDA;- A J}J}: PL LAJZA‘JL.{

Properties - FAlI6x15Bit HART - (R-/54) E|
Generall fddreszes  Parametsrs ] Identificationl Hedundanc_l,ll
Parameters !l-‘_alue ! i
o&raavetes b
@,-ﬁ Foparamelers b
-[£] F_source_address derElate
(2] F_dest_address 102z
—[Z] DIP switch setting (9......00 BRRERL L
—[Z] F-monitoring ke (rms) 2500
= Module'paramekers: 0 EEammameamamaasammeamawsaas e
—[Z] Diagniostic interrupt
-[£] Behavior after channel faults | Passivatethe chanmel
—-[£] HART _Tor off
—[£] Interference frequency sup... 50 Hz
LEcemee,s 00
!--l% Evaluation of the sensars lool evaluation
L E—
!--[§1 Measuring range 4,20 mé B
I--[§1 F-wire break detection
L[Z] smaothing 1
FHER Chanmel3 00
I--l% Discrepancytime (im0
L@ Tolerancewindomnabs. 000 0 v
Cancel I Help |

109 asio  S7-400 FH Jvjgel sadegh_akbari@yahoo.com Gy Al oIS — 58T Balo
10 04 Tel. 09123182734~ Luiwss s\oe555 wyda 3 olid,lS



DICIS Lo SIEMENS

S7-400FH )55 eiwmw gbjgsl

(A0 )T el i g1 Amuigs
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CFC 43 Iool (& sloan G0 35w —F—¥'—A
503 5y 5 CFC e 3l 03y (5lp ol o Kae s 53
(lool) JUS sl L3l oo
(I00ID) JUIS slas L3,k =
(Too1) JUIS gl b5,0 Do s Sy
5348 (635, IS G 33 1 1 CFC Kty s 53 s sl 505 (s S G s S5
A e O oS Jle ol 3 aS A3l anils a5 e e OLES el odid 4 S Ly JUIS gllas O
538V 5l s sl FcLimit SS S 5 JUS 51 el 313 Ie 100 .ol ol 5 5 MAX
T Pl Cands 4 el Cand s 4 O Gl Sl S2Y st 5 el oL (dle
ol e a5 ) SO s el 03,50 5l A0 lie A 51 JUIS lie S o3 b iay LS e
normal state ) .3 55 o y3lo o 5 Ol g gay 555 0t SV s 2 )00 s LAy us )
(failsafe state = 0,=1
3 g5 g eslizal 3 sla SO CFC S (s 5luosly sl
LS S 813 5| o FCH_AI SY. 51 =)
JUS e U5l sl FLIM_LL G F_LIM_HL 33 limit value SSy & 31 =Y

F_TAGLOOL_¥
F CH AT
F_:Fail-
BF_(1)(h,1)\FALEXLSEit_HAR_1| CHADDR. P33 OUT[—
CHADDRIOO ADDEESS INPUT PROCESS DATA BYTE 00 1640— CHADDR_F. UBAD [—
“F_TAGLO0L_X" IWS5LZ] VALUE 03I0[—
01,0 VHRANGE Q5UBS [~
0.0— VLRANGE OVLRAINGE [—
O0— CH_F_ON Ad
0.0— CH F HL V DATA |— a
0_N—rCH F LT OTALTTE — F_LTH_HL
0.0—5I_¥ w_mop [~ F_:Limic
0— 5T 0 ACK REQ [— u [
0.0— 3UE3 V¥ a0, 0—1_HL QRN [———
0— SUBS_0H 1.5—H{s U HL 0[—
0— PASS_OH 0—{5UBS_IN EYs_0|—
1—ACK MEC
0—ACK FII

(TooID) JLIS sl b5, L g S
3548 (635,55 I G 33 6l 1 CFC Kl 5 53 ol sloml @ 5as s Sy G 5 S
d ol SO Jle cpl s a8 AL axdls e g s e OLES (e ol 4 S L 55 JUK glax O
33 A) VG a5l e gl FiLimit S Jace 5 JUS 31 ol 515 Slie 1 sl ol 5 5 MAX
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T Sl Candy h el Cands 4 Oy Gl 2Ll S (s A s el Ll (DB

F_TAGL001_X
F_CH AT 3
F_:Fail- F_HOT
CHADDR PASS_OUT|— F_:Inver
16#0—{ CHADDE_R. UBAD n ouT
VALUE osmn|—
0. 0—{ VHRANGE QsUBs |—
0. 0—{ VLRANGE OVLRANGE |—
0—CH F 0N W
0.0—{CH_F _HL V_DATA|— z 4
0.0—{CH_F_LL QUALITY| - F_LIN HL F_AND4 =
0.0—SIH ¥ W_MoD|— F_:limit AN 4 7410
o—{sm_on ACK_REQ|— U - 1 | ouT f—
0. 0—{SUBS_¥ 90, 0—{U_HL OHN Nz [ oUTH |-
0—{suBs_on 1.5—H¥S U HL 0| 1—{ N3
0—{Pass o 0—{5UBS 1N B o 1—{1m4
1—{ack_wEC
0—{ACK_RET
b S el oo

S 2 el 03,50 55l A lide d 51 JUE ke oS Gl U pns Jbo s sl @
Lib o\ AND,NOTF_LIM_HL s\aSY) 45,

3o 5 0l pm asde t S (s 2 100 Gl s LAY a5l sl Jame 4y @
(failsafe state = (0, normal state =1) .> 35 .

oy Olyd pmy 5 o v SN g 2 s (518 JUKS js et PV lude 3l 3 5 S| @

S ga g s3lo

S5 —F—A
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(2003 Voting with F-AI) F 539 39 <5 6T Jgilo b 2003 L puaw —O—A
il 93 kS a eslinal FoAT Jg3le a3 Jo Ol5e a5 g 4o 3 Qout-0f-3) aws 3l 55 Sl
Sedd Jol Gl G SS s 3380 Sl FAL U530 S jao JUI @ gt o Jlis
JB 5 SIL3 o S 55 s S S L (olame 5 0l 03 2500 sl S sl s LadUls

Ch0..5
Sensor 1
O—FO— ==
|
|
Ch0..5 EFD
Sensor 2
F_CH_AI 2003
O—po—-—- Voting
| Logic
|
FAL I
Ch0..5 |
Sensor 3
- — — =
|
|

—0-A ‘_}i..d

(Supported SFB & SFC) CPU Jgjlo 38 o0 (bt (o SOSHs(piSild —1—O—A
O30 35 4 S o SLds ) et SIS o CPU J5jle S &S (ol Gl 6l 5
2S5 Jes D5 25
SWSFB 5 \a SFC JS 1 .S o JWd |5 (0T e 5 03 S 5L Simatic Manager 55\, 655, )
S sdalie Ol 5 o |y LS o jlxis CPU oS
System S ;o 3\ 3 IS silke module information o gy 31 5 63 S Jld |, &_{)A.ST S =Y

el odalie LB ois Slaxly slaS™ docks
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(A0 )T sl i 1S Amugs

S7-400FH )55 eimuw Jbjgsl
Module Information - CPU 315-2 DP =1}
Path: ltest\SIMATIE 3001 ACPU 315-2 DP Operating mode of the CPL: <1 RUN
Statys: OK
| General I Dliagnostic Buffer | Memom I Scan Cycle Time I Time System I
Performance Data I Cammunication Stacks I Identification I
Organization Blocks: System Blocks:
Mo, | Function |;| Mo, | Mame | Symbo| Comment |;|
OBl Free scancycle - start event: sta.. _J SFC12  D_ACT_DP  Deactivating and...
OB10  Time-of-day interrupt - start eve... SFC13  DPMRM_DG  Fead Diagnostic...
0B11  Time-of-day interrupt - start eve.. SFC14  DPRD_DAT  Read Consistert ... a2
0B12  Time-of-day interrupt - start eve.. SFC15  DPWR_DAT  “iite Consistent ...
0B13  Time-of-day interrupt - start eve. .. SFC17  ALARM_SO0  Generate Block-..
0B14  Time-of-day interrupt - start eve... SFC18  ALARM_S Generate Perma...
0B15  Time-of-day interrupt - start eve... SFC19  ALARM_SC  Query the Ackno...
0B16  Time-of-day interrupt - start eve... _vJ SFC20 BLEMOY Copy Yarishles _vJ
Address Areas:
Address bupe | Huantity | Area fram | to / max. length | -
Process Image Inputs 1024 [Bits) 10.0 277
Process Image Dutputs 1024 [Bitz) Q0.0 a2e7
Bit Memary 131072 [Bits) k0.0 M16383.7
Timers 2042 TO T2047 e
Counters 2048 co C2047
Local Drata 7168 [Bytes)
OB 57 BEEY70 [Bytes) ;I
Cloze Update Frint... Help |

87 REDCONNECT Jlas —F—A

(s 3 ST-400H AS s (e Loyl gl p 158l e s ¥ G S7 REDCONNECT JLzs)
sde 33 &b 3l (WinCC Redundency/PCS7 OS Redundency) WinCC/PCS7 OS K siile
5SS e g5 Cope 3 H gt 2 oY ol asL e CP1623 A2 CPI613 A2
S5 CP a1y CP Ko 51 Wil S5 35 5b 4 O 5 AS s bl 0315 s SIL L 5 oS 25
g5 ) Jlail & OS 5 AS s NETPRO 4ol 5 ool CbB ol 5l eslanal (gl .S &
S & =5 Fault tolarant

eas alil 5 s 4 CP-1613 S 3o b 511,08 K 40 S7 400H oKans) Jlzs|

Insert New Connection «s S 5 03,5 SUS &owly CPU-4IXH 53, » NETPRO s ey 55 -)

oS Ol
Connection type s | |, S7-connection fault-tolerant «s S odis 3L dd> o 2y 53 =Y

1YW asiw  S7-400 FH ybigel sadegh_akbari@yahoo.com By Myl ki 8 — (5,81 Bl
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S7-400FH )55 eiwmw gbjgsl

RedConnect &¥Lai| G0 S —\—F—A

CP1613 sl S 3 eslawsl b s Fault-tolerant S7 connections <NLasl (gl )5 5 a8
S sl ,lS b Fault-tolerant S7 connections (s 3lwesly Ol . ail o 5L 0SGI CP1623 4
2,10 5 g g s sl

2 gh ol i ol 55 5t Sy Dl 3 31 (S 48 ol 5L s

You need the license for the SIMATIC NET PC software S7-REDCONNECT on the

PC station that communicates with the S7400-H system via fault-tolerant S7
connections.

534S ol o 13y HMI 5 5slS 5 H gt o S7 Fault-tolerant Jlas! & 5 Ko )
CP sae 33 31 AS o&ausl Slave s master e ;3 11 .03l o 6553l Sy 4 351 S 3450 O

o) ol ealeul CMJJS‘

Indgistrisl Ethernet

L J v
Ethgrnet-=
Indgstrial Ethernet
|5417H Station
\_|l cru inv EHFII'DF [=] im—m [ iuu- [ EDF il-'IF'I.I'I:IF' [ iuu- [ im—m
i a7 ! gt a3 110-3 faars ! A3 1T0-1 [Aa31- !
SC I ' ' Mmoo HE ! 5 Sy
‘| | 'l ] o ‘| ‘|
R R
FROFIBLISZ_M
FROFIBLIZ
ROFIBLE_S
ROFIBLIS
I 153-2, IM 153-2,
m Fedundant m Fedundant
H W H B
1 1 3 3
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SIEMENS
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S NS SoR named Connection s\x| |>| .

4':".’.J.§‘3 oJ;@SM‘)MCPU4I7H6‘3)J;ﬂ) J&i&{l.bN@lPl’O 0oy 3 =\
A8 ol | Insert New Connection

Indbistrial Ethernet

rnet-5
=irial Ethernet

AZ417H Station

’ﬁ' [ -Hmnvlcv AR L R T R
e H ' Frre Aa%4- 10 -5 Hadrs ' A1 I0-1 |41
Insert New Conneckion Cerl+h L ER sho
[E— o {|
Highlight F [z
FROFIBUS_M Download to current project 3
PROFIBLS
— Rearrange
ROFIBUS Ohject Properties, ., Alk+Return
ROFIBLIS ry
M 153-2, M 153-2,
m Redundant m Redundant
0 E 0 E
1 1 303

<l |, 87 Connection fault tolerant & S 55 (S5 Gllas st ol o 2y 0l 55 =Y

.V..:Isg;oOk‘ijJS

sadegh_akbari@yahoo.com

éﬁ“)|wu)‘s—‘5ﬁs|ééu
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st JpRiT (Slih aliasi il S Asugd

Insert New Connecktion i 5[

- Cormection Partner

E@ I the current project
=2 REDCON_Prj
=8 COM047

------------ Al rulticazt stations
@5 In the multiproject: REDCON_MP
= % Ih unknown project

. £
Project: |REDCON_Fj =
Statior: |COMD47
Application: I"-.-k-ﬁnI:E'.-'l'-.ppl.

- Cornechion
Type: 57 connection j
. |150-0n-TCP connection i

¥ Display pro Foint-to-point connection
e )= o
57 connection fault-tolerant
T Hel
IIDP connection P e

asde Al 5 IS8 A ey 53 OK (65, SISTL Y
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asniis | JiailS Asmanigs

Properties - fault-tolerant 57 connection

|

General I Status [nformnatiorn I

- Local Connection End Point Block Pararmeter

™ | Corfinured dynamic connection Local ID [Hex]: Wi EH2

™| Carfigured at oreend 2

I | Establish aractive cotnection

[~ Send operating mode messages Digfault |
- Cannection Path

Lacal Partner
Erd Paint: A5417H Station/ COMO47#
n Foint: CPU 417-4H-M [R0/52) inCE Appl.

Interface; [PrIDROSS) | ERGE =
Local interface | Address | Subnet | Partrer interface | Address |
PN-I0 [RO/54) 192.168.01 Ethernet-5 CP 1613t 192168.0.5
PM-10-1 [R1/54) 192168.0.3 Ethernet-5 CP 16131 192168.0.5

TCRAR v Address Details... |

Redundancy

] | Enable nﬁax..f_e_dur)dancy [with 4 connection paths]

Caneel |

Help |

et b G sb 5l iy s 05 |y Enable max redundancy S 8S s 50 53—t

Dy n ol

_y =(ax]
%ﬂ Metuork Edit Insert PLC = - il = =3
B | Inserl New Connection L |
AT : =il
— — — ~ConnectiohPatner—— = = —
!
5l @ In the current project -
Daily General | Status Infommation |
=] B, SIMATIC PL Station(1] :
B Application - Local Connectian End Point Block Parameters
[Unspecified) ™ Fired contigued dynamic connection Local 1D {Hex): WH1BH1
Al broadeast stafians Etns f
Al multicast stations
g I unknown projsct T Establishiate setive conmection .
™ Send aperating mode messages Defautt
r-Conriection Path
Local Partner
crd Poirt |SWMI\T\C H Station{1}/ SIMATIC PC Station{1)/
Eioan lb-ii‘)'— CPU 414-4 H (RO/S3) | Application
S Inteface P 44T IRO/ES cR6ia
Station SIMATIE P Station(1] fepastimass 2| feeten
Applicatior:  [Bpplication | Address | Subnet | Partnerinterface | Addres
R e i} 061 01  Ethemet{1} CP 1613 D860+
e Soect tauit toiorant BN 5 14310 21.55) 6010002 Ethemet{]) P stz 0800
4 Typs 57 connection fault-talerart G i E sl
¥ Display propetties before irserting
Addre:
oK | Apply | Cancel ‘
Redundangy 4 Thick this option for using 2 CP 1§13 in one PC-Station
I™ Eriable s, CF redundancy [with 4 correction patis)
< ok | Cancel
Local D Partner ID Partner b e PATTTET j
| el
= | |PROFIBLIS-DP =l
< | »

slaves for
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8-7- Using SFC 14 and SFC15 (for Consistent data Transfer)

Consistent data"” basically means that you are transfering large amounts of data as a single
unit, in a single communication cycle.

Consistend Data with the size of 1, 2 or 4 byte should be read / write via a direct access
without the SFC's.

(S7 System Memory Areas) CPU aadl> .,51& —A—A

The system memory of the S7 CPUs is divided into address areas (see table below). Using
instructions in your program, you address the data directly in the corresponding address

area.
Address Area  Access via Units of  S7 Description
Following Size Notation
(IEC)
Process image Input (bit) 1 At the beginning of the scan cycle, the CPU
input table reads the inputs from the input modules and
records the values in this area.
Input byte 1B
Input word mw
Input double word  ID
Process image Output (bit) (@) During the scan cycle, the program calculates
output table output values and places them in this area. At
the end of the scan cycle, the CPU sends the
calculated output values to the output modules.
Output byte OB
Output word ow
Output double word QD
Bit memory Memory (bit) M This area provides storage for interim results
calculated in the program.
Memory byte MB
Memory word MW
Memory double word MD
Timers Timer (T) T This area provides storage for timers.
Counters Counter (C) C This area provides storage for counters.
Data block Data block, opened DB Data blocks contain information for the
with "OPN DB": program. They can be defined for general use
by all logic blocks (shared DBs) or they are
assigned to a specific FB or SFB (instance DB).
Data bit DBX
Data byte DBB
Data word DBW
YA asio  S7-400 FH Sbjgoel sadegh akbari@yahoo.com S dd,yl wlid )8 - 6,81 Gsle
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S7-400FH )55 eimyuws Jbjgsl
Data double word ~ DBD
Data block, opened DI
with "OPN DI":
Data bit DIX
Data byte DIB
Data word DIwW
Data double word  DID
Local data Local data bit L This area contains the temporary data of a

block while the block is being executed. The L
stack also provides memory for transferring
block parameters and for recording interim
results from Ladder Logic networks.

Local data byte LB
Local data word Lw
Local data double LD
word

Peripheral (I/O) Peripheral input byte PIB The peripheral input and output areas allow
area: direct access to central and distributed input
and output modules (DP).

inputs

Peripheral input PIW

word

Peripheral input PID

double word
Peripheral (I/O) Peripheral output  POB N
area: byte

POWEREN.IR

outputs

Peripheral output ~ POW

word

Peripheral output ~ PQOD

double word

(Passivation) s 9 35/ &9939 SBIg3b Silw JUd pé Jos —1—A—A

Jsile o s dUIS 51 (gohtad b o ot S g385 Sy 93 45 Sl ime 01 035 Jlab b
L5 (amn g S Jlo g1 2) JUIS 3 Uas Sy g 53 S o0 g s 00l Samd s G F IS
L o gm0 03 el SlAJULS

10 Jsile s55 5 ALK plas (Bl gl S Jls Olge ) Jo5le 5o et g 585 s o

gl e sy el ol
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ol ol gladlls oo koo ol GJLE s jasis et F &K Joib S S|
DL Gl F WS Js3le 358 o b e J a3l cnl U S5 lie 4 S o e g ol L

A p 2 PCS T OS 5 F JUS 515 s ply S el s glabis sllas oS ) 00l

APl Redondant (H)

Fibre optique
Switched
distributed
Station
Redundancy diagram:
% \.
Inputs Outputs
uég,ln’ 9 Q‘)W‘ Js» —{-A

HFT hardware fault tolerant

DC diagnostic coverage

SFF safe failure fraction

EUC Equipment Under Control

Fail Safe g 5 sl —\—3—A

sy 25 Ol 87 F system ave —wad b &S Lo LB ol lyls Fail Safe slao )8
d 5 g S p2SL Lot 5 Ve 5 e al B S I slagass ¢l ¥ 51 Y Joting b L)
S oS ALEIS A Sl el 5 aw Slsde 55 Bl ST aS gk 4 aiS e oas PT e
RS S8

LBl g5 o 55 @yﬂwu;saﬁigujﬁduﬂgégw@ﬂsw\w\ﬁ;@@
Al L5 L L) Lo o 005 818wl H5ale SW5 cpl 5 s s sl (Fs) S8 5= 5

ady bl o VT s S iy JSCie (i ol
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(A0 )T sl i 1S Amugs

s ol 5 S I > 5,5 L5 e o3lizel SAFETY et 5 EMS (gl bais Oy 21 5 5
L L8

s 4 S S8 IS 5 35 SIL w3 b (sl o311 G 0yl Lo Fail Safe o sgio 31 o ol
oj.:.;U:J?-J-\QJlsuD-;,ﬁf@ﬁ‘«s@wuoﬁ\)\;\@w,&u@;,upyﬁf%ls
ode

«S>,l5 3 4> 5 probability of failure ondemand \ pfd rt\f o3 SIL Ems 53 0248 oS (55 shailan
)Jigf&i))hfwlSILCJQMom.vQ)L:.J)uj,aW)J&yokg|)$>k>gﬁw6w;)ﬁdwl
e AV SIL o 4l 2o pfd

i a3 sl SIL s sy T s sl sl 5y el o it b LS Vi
e S fail safe S gz ol o Maol 5 il Aal gt 5y SIL 5l pelas Ol e 051 4L o

i i dl psafery B e 0L 0500 55 51 60 Shas ot 55 Ol 5o Vgams Sl pgand

olid b 5 (158l 5 Dy gemr o 5 (LI S e o faail L) 5 e Gl V-
o 1S Do ol gl o, S S

sy availability g5 5 Cond safety oS anad LS 4 &S V_<J Ll s redundancy 5,4 3
SIL Ch.ﬂ « e redundancy &,\s 5, asis SIL CJa.ﬂ oS fail safe o gz 5590 53 Lol o e YL
oy AL )

JUE 45 055 ol b as el ¥ CLM SLIs v fail safr U YE Lo, Jle sl
e JUS VY IS Shas 5 4 o g I ¥ 0 SIL sl ol o 55125

5o 8il o & s 5 aien pfd JaS Cesb redundancy oS i o AS ax 5 5, pfd Slslow S

(gmi S L5 sil OLS o 35 tﬁ)) oy ol 53l
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If you are using Manufacturer’s prior use data because a selected product
does not reach the required level under FMEDA analysis, be aware that
there are significant requirements on the end user. A mature product
must generally be used to have the required field experience, and the
design and assembly must be “frozen in time” in such a way that no
upgrades, modifications or even configuration changes may be allowed
that may render the “Proven In Use” data useless.

A key result of the analyses is establishing a Safe Failure Fraction (SFF)
for a product. Figure F below shows the relationship of SFF values, SIL

ratings and the effects of redundancy.

Figure F
Safe Failure Fraction (SFF) No Single Double
(for Type B, microprocessor-based devices) Redundancy Redundancy Redundancy
<60% Not Allowed SIL 1 SIL 2
60%<90% (typical competitor) SIL 1 SIL2 SIL 3
90%<99% (Eclipse, Jupiter, E3) SIL 2 SIL3 SIL 4
>99% SIL 3 SIL 4 SIL 4

While two SIL 1 devices can be used together to achieve SIL 2 and two
SIL 2 devices to achieve SIL 3 (as suggested by the chart above), it is not
automatic. Using redundancy to attain a higher SIL rating has additional
requirements beyond hardware. It has an additional requirement of
systematic safety which includes software integrity.

It is important to note that the most conservative approach to redundancy
is to use dissimilar technologies. This reduces failures due to application

issues.
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Step 7 39 S8 g 8 B9 y0 S~ 4 — b

CP343 & 0318 Jobd by w337 —1—1%

3 [
4 CP 3431 m
X1

XIPIR Port 7
X1P2R FPort 2

i Base Address of CP 343 for
3 Setting in LADDRESS=260
9

4| 1

:lﬂ [0 UR \
| addrdss

Slat Module Order number Firmware | MPI address 0 address Caommen
1 PS5 307 104 BESY 307-1KADT-0480
2 CFPU 315-2 DP BES7 315-2AH14-0ABD V3.3 10
At F Aasier SR
3
r 4 E 0-03<E D 0 50
Ll ST Jigns
it Al 3
A7 A Jegr
I =™
Properties - [S0-on-TCP connection w
General Information Addresses I Opﬁong! Overview i Status Information 1
 Local Endpoint —Block Parameters -
MName: |ISO-or1-TCF‘ connection Wies0104 LLADDR
et
Via CP: ICF‘ 3431, PNHOC (RD/S4)
Route...
[™ Active connection establishment Verb_ID
|
Corce ||
N

J"lSCjJ”-Jl'“"‘J‘ LAETJJJJ.!\SJ)))M)" CPU&;MJJ wl‘@}ﬁ.)):g‘lsdw‘ cj;u'ié\:gi

e
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—Y—4
1- Fail-safe modules

» The major difference between fail-safe modules and standard ET 200S modules is that
failsafe modules have a two-channel internal design.

» Both integrated processors monitor each other, automatically test the I/O circuits, and set
the F-module to safe state in the event of a fault. The F-CPU communicates with the fail-
safe module using the PROFIsafe safetyrelated bus profile.

1-0-1- 1oo1 and 1002 evaluation with the fail safe signal module SM 326F

oy g0 (SM 326F) fail-safe JL&w 55 L 1002 bl s lool L)) hw g &S @T Slxs
CU,ls S 3,5 0

« (one single-channel sensor) JUIS Syt G Aol p L& sl5l &0 ool L5 sl 5

S5 JUS SOl s sl (g3daze slas )8 Il b ossd e et Jliams slad 55k

el 33y ge el oS 4 Sty Il 6 g3 3405
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st JpRiT (Slih aliasi il S Asugd

1L+

i
—

1M

1 Vs

Digital input l DI N_l

module

Jasle S Jlasl

) 1L+
T

Vs L+

Digital input DI ™S
module

Vs

Digital input DI M

module

Jssle 53 Jlas!

4SS

Al o plail g J g5l 5l Jlzs (63505 Slp el ¥ S il Jlail gl oS s 50 rakas

53 oS e JUIS 55 4 i G355 0 s Sl G By S G 002 5 s
3wl g Jeate (Ll axsly Sl JUS 6jled ddnes b s 5 o JUIS O
Bpi e Jeate JUS Cor s sl Cons SAJUE 0 S a5 i 55 01 3 85 ol o0l J002 L5
AL LSS b 5o adUS o jlas 55 b ol o
1L+

Digital input
module 1M

-

Left: Channels 0...1

Right: Channels 0...11
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JLE 55 4 seis S Jlasl

Let us take an example of a 1002: an Emergency push button.

The push button is equipped with two contacts. Both contacts opens or close nearly at the
same time (a few milliseconds difference is possible).
A 1oo2 input has two physical channels (let us say the left and the right channel).
One contact is connected to the left channel, the second to the right one.

But in your program you interrogate only one bit, because it is the input card that evaluates if
both contacts deliver the same information.
In case of discrepancy (the contacts deliver a diffrent status) the failsafe input board will

deliver a "0" (once the discrepancy timeout is elapsed). You will get a "1" only if both contacts
deliver an ON signal.

1-0-2- F Systems: Wiring and Voting Architectures for ET200M F-DIs and F-Dos

HELR T

By S sl K s Ll failsafe Slas o 5 o siile zol failsafe Jlows SIS dor
I (Voting) 53 5 Sl (12 (530 s S (failure risk) e SLo o 5 Coenl 4 ats
2,03 54

i ol

il Lol .l GiS CPU 55 L 5 Jlams (63555 il 3 ol gl Ll o0 55l Jos
Gl priad .ol 0l 0305 OLES (63 Sas Jlo ol 53 failsafe L& (g, 5ls 5 S L S

o) oS 0aly OLES J.:J failsafe dufjf 6)}‘.))
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(A0 )T el i g1 Amuigs

S Uas 0 S a1 ey redundancy JUS 53 Ol s o el O genls 5l ot Sk o i

.J})@

03l siws E5ls gl diverse yredundant s \Sol SIS ol 5 (555 syl i, 5l eslanad (gl
Sl 6,8 e ams b bl 3 5,8 el 3 eslatid 5y e aies 3 &S L5 Fail-Safe gl ) xS
oo o3 a8 et asis b Oles 4 015 oo (Gl 0 (g3l OT 0553 K505, 53 45) CPU
Sl Ly iy ol Jsed s a0 T S 3l s S e Ol | CPU 55 (6,8 IS oy 3
A e

A CPU S s cibsea K505 5 55 53 Olojes Sy 4 5L 53 63,208 @by ooy cnl U3
53 opl aglie 5 Jlast slallas 3,8 o 513 3518 5 5550 aate Glate 53 K05 L 5 e Glate o
350 Safety Jyam 1 CPU G WS 558 0 0> 305 & o () Sape 358 0 DSl e
B gd o DB Fail-Safe g Gizs gl odamy aauls G opl o 53,8 o 13 eslizud

S5 WS L CPU 53 L3l widls (5 iy Sy o s il Sfty 1 51 65 iy 53
s e dalsl |y any s S K5 CPU i s s CPU G 4535 ) 50 0 Aipd s Jeate 0go
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Wiring: 2-wire and 4-wire transducers for current measurement
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Figure 6-12 Block diagram and wiring diagram

4-wire transducer (0/4 mA to 20 mA or £ 20 mA)
2-wire transducer (4 mA to 20 mA)

Equipotential bonding

Internal supply

+ 5V from backplane bus

Logic and backplane bus interface

Electrical isolation

Multiplexer

Analog to Digital Converter (ADC)

Current source
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Wiring: Current output
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Figure 6-33 Wiring and block diagrams

Numeral Description

@ DAC

@ Internal supply

@ Equipotential bonding

@ Functional earth

® Backplane bus interface

® Electrical isolation
Chanel | Connection number | Chanel Connection number
Cho 3,6 >+,- Ch4 23,26 >+,-
Chl 7,10>+,- Ch5 27,30 >+,-
Ch2 11,14 >+,- Ché 31,34 >+,-
Ch3 15,18 >+,- Ch7 35,38 2>+,-
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Ambient Climatic Conditions

You can use the S7-400 under the following ambient climatic conditions:

Table 1-10 Ambient Climatic Conditions

Climatic Conditions Permitted Range Remark
Temperature 0to +60 °C
Temperature change Max. 10 “C/h

Relative humidity Max. 95 % at +25 °C No condensation,
corresponds to RH
stressing level 2in

accordance with

IEC 61131-2
Atmospheric pressure 1080 to 795 hPa (corresponds to
a height of -1000 to 2000 m)
Concentration of S0 < 0.5 ppm: Test: 10 ppm; 4 days

contaminants RH < 60 %, no condensation

HzS: < 0.1 ppm;
RH < 60 %, no condensation

Test: 1 ppm; 4 days

Climatic environmental conditions

The $7-300 may be operated on following environmental conditions:

Environmental conditions

Permissible range

Comments

Temperature:
harizontal mounting position:
vertical mounting position:

0°Cto 60°C
0°C to 40°C

Relative humidity

10 % 10 95 %

No condensation, carresponds to relative
humidity (RH) Class 2 to IEC 61131, Part 2

Barometric pressure

1080 hPa to 795 hPa

Corresponds with an altitude of -1000 m to
2000 m

Concentration of pollutants

S02: < 0.5 ppm;
RH < 60 %, no condensation

H2s: < 0.1 ppm;
RA <60 SAL no condensation

Test: 10 ppm; 4 days

Test: 1 ppm; 4 days
—_—
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SIPLUS extreme
Designed for demanding conditions

industrial applications that have to withstand extreme environmental conditions require special product
features to function cost-effectively and reliably. Sewage treatment plant digester towers ar dezalination
plants are typical areas which illustrate the higher requirements that must be met by electronic components
and accessories. SIPLUS extreme products are extramely robust and are therefore predestined for use in these

difficult environmental conditions;

Environmental conditions SIPLUS extreme

Pollutant concentrations

2 2 Limit vakse
T e
E D'E ‘].QWT\ d‘].?HHm j
cl 0.2 ppens 1.0 ppen
HCE D.66 ppm 3.3ppm
AL RH < 75%, condenzation allowed
Salt mist Salt mist test (EN 60062-2-52)

Mechanically active substances ENB0721-3-3 354 including conductive sandidust (“Arizana dust™)
— Dust (total suspended solids) 4.0mg/m?

— Dust {deposit) 40mgl(m?.h}
Biologically active substances ENG0721-3-3 32 mold growth, fungus (exciuding fauna)
o For specific product families 2 30 miniday
SAELe s dlams 3555 gl 206 51 &
6ES7 321- Digital input module DI 16xNAMUR
7TH00-0AB0 , with diagnostics and value status, reconfigurable online

Sy f 40l Sl 0155 o O 534S 555 oo all 0 2y CFC Laoms 0 F sla SO 035 155 (550
JJSQBJJ‘

Jﬁ&)@]ﬂ)ﬂﬂ@‘jﬂ:}‘fFMLJJM“SJL&M&&)JéJSJJ‘Jéﬁ
il

Thiz chart containg blocks of the safety program,

& IF pou m@dify this chart, you can only download to the target
syztem with the safety mode deactivated or in STOF mode.

r {Da nat display any mare messages from
ithe zafety program in thiz session :

Heb
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x
Enter a value for Mas_ CYE fin ma) for Task B35

Current value: Oms

|3EIEIEI

Properties - FDIZ4xDC24Y - {R-/54) 5'

Parameters | Value ‘
2145 Parameters B ]

[£] Operating mods Safety mode j
|_] F-parameters
(] Module parameters Standard mode
|_] Time-of-day stamp ]

Cancel | Help
Safety us | FDI &8 V,Ja.u
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Properties - FDI24xDC24Y - (R-/54) ﬂ
Generall Lddresees  Parameters | |dentification I Redundarncy
Farameters | Walue ;I
—[Z] Activated
—[£] Evaluation of the sensors | 1oo1 evaluation
—[Z] Type of sensor interc... | 1 channel
Behavior at discrepancy
[£] Discrepancy time {ms)
=45 Channel 1, 13
—[Z] Activated [v]
- [E] Ewaldation of the sensars| | 1002 evaluation j

[Z] Tvpe of sensor interc...

—[Z] Behavior at discrepancy

1oo] evaluation
1o lation

L[] Discrepancy time {ms)
=M Channel 2, 14

—[Z] Activated

—[Z] Evaluation of the sensars
—[E] Type of sensor interc...
—[£] Behavior at discrepancy
L[Z] Discrepancy time {ms)
] Channel 3, 15

=] Channel 4, 16

#H_7) Channel 5, 17

1ool evaluation
1 channel

Cancel | Help |

lool | 1002 L5, de pss

@F_(2)(A,1) \FDI24xDC24V_1 CHADDR PASS OUT [—

CHADDRIOO ADDRESS INPUT PROCESS DATA BYTE 00 CHADDE R QBAD [—
@F_(2)(A,Z2)\FDI24xDC24V_Z CH INF 0SIM

CHADDRIOD ADDRESS INPUT PROCESS DATA BYTE 00 CH INF R )
@F_(2)(A,1)"\FDI24xDC24V_1 VALUE o

CHADDRIO3 ADDRESS INPUT PROCESH DATA BYTE 03 0—{5IM I 0_DATA —
@F_(2)(A,2) \FDI24xDC2AV_2 0—5IM 0N QUALITY [—

CHADDRIO3 ADDRESS INPUT PROCESH DATA BYTE 03 0—{PAS3 ON 0_MoD —
"FDILT IS.0 0—{ACK_NEC ACE REQ —

i—

(F_2003DI>JL2:>UJ (S99 4 L&JL'))‘ J)}L@

F 2003DI: 2003 evaluation of inputs of data type BOOL with discrepancy analysis
This block monitors three binary inputs for signal state 1. The OUT output is 1 when at
least two inputs INx are 1. Otherwise the output is OUT 0. The OUTN output corresponds to

the negated OUT output.
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01_WATER & STEAMANSL({A,1)%\P3SHH-5114-G
1 PROCESS VALUE

01_WATER & STEAMA\NSL({A,2)YPSHH-5115-G
1 PROCESS VALUE 0—DI3 0N —
01_WATER & STEAMMANSL(A,3)\P3SHH-5116-G 1s—DI3 TIME —

0 PROCESS VALUE 0— ACKE NEC

Lo alh Ky LT Elie LIO slac S s Cz\,duwgwg;

"LT-5103-F" IWLl500 i—l

Drum Lewel

s Passivate the chanel « )i g5 3 oy JUS [, F-DI 3 F-DO S & J )y s K

] 0
Properties - FDO10xDC24¥ /28 - (R-/54) 5'
. Generall .ﬂ.ddressesl Identification Parameters |F|edundanu:y
Farameters | Walue ﬂ
=H=S) Module parameters
—[£] Diagnostic interrupt

| Maximum best ke (53 1000
—[£] Behavior at CPU STOP Use substitute value 0
-[£] Behavior after channel Faults

! Il

S K

fail-safe J:&w sJy5L s S0 <
S 5w 3 Operating mode o\, 3o b 515 LS de Ol 5 s fail-safe I sladssle sl
sd il LS SEF L sl glads 51 (S 3 a8 5 8 s I s Jssle &2 2 o 2y Parameters
Al s 2

e G6ES7 326-2BF10-04B0 > Operating mode:safety mode (SIL3)
Properties - FDO10xDC24% /24 - (R-/514) x|

. Generall Addreszes  Parameters | Hédundanc_l,ll

Parameters | Walue |
[ =3 Parameters |

(2] Opetating mode Stardard mode j

+ F parameters
¥ Madule parameters Safety mode compliant with SILZ 7/ AF4
Safety mode compliant with SIL3 /A ak5 6
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S7-400FH )55 eiwmw gbjgsl

sl cslr BlalS' L )8 5t &y gm0 &S @ o, 5l Diagnoste lio 4 by 0 Sledlbl
Db g b S (Wlod
(Reintegration) 10 sBJLE 5 3uJlad —\—1—1)
SLJUE (¢l ol iy e failsafe jAze )l sen | asl 50 CIB S g 35 1 ge Sl g e S
Depassivation Jes 4 35 U sdms 3le b sl 1 03,8 o 5l 3 s s 5/ (63555 53 1/O
3L 0 Reintegration |
Rolis & (failsafe)sds b e Oles o3 JUS [ pols sla s 5 5 4 S50 5 nalis 5l La g
oxlos s, user acknowledgment Jos 5\ o b 5 58555 54k 4 L (reintegration of an F-I/0) . 3
333 0 | F-Channel
315 Sis p) 505 4 Reintegration i,
F-I/0 S F-I/0 sadUK O S Jbs e ule @
F U 5 a5 ok esls ol gla )l o
Himl 4ol sl LS55 50 Help ol F Sl 51 SO G 55 2 FT IS 05,05 L 81 4K
(Windows6.1-KB917607-x64) .5 S Update |, ;X 5 help

8. max reaction time (max time between change at a physical input and reaction on the
physical output).

LU o oo — 1Y — Jad
Local data stack )‘e\ic }‘ By L) G —\—V\-1Y

Error: There is enough local stack on the CPU for the program to be downloaded, however,
the warning limits set for one or more organization blocks will be exceeded.

57 Download 1

|There iz enough local ztack on the CPU for the program to be
/ downloaded, howewver, the warning limitz get for one or maore
r"’ ] E organization blocks will be exceeded.
L]

Cancel Help

here's two ways to solve your problem:
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1.) Reduce the numberof TEMP variables for the Blocks that are called from the OB's in
question to reduce the local data requirements.

2.)Change the amount of local data that is available for the error OB's (this is what I would
do).

To do so, go into HWconfig double click on your CPUand adjust the Local data size for the
priority class to which your OB's belong(better explained in the attached pic).

Please note: Do yourself a favour and use the HELP button on the "Memory" tab and read up

on the ramifications of  changingthe size of the  Local data!
1 hope this helps
Properties - CPU 414-4 H - (RO/S3) 1IN ﬂ Propetties - CPU 414-4 H - (R0/53) | ﬂ
Time-of Day Internupts | Cyolic Intemupts | Disanostios/Clock | Protection | H Parameters | Time-of Dy Intertupts | CuclieInterupts | Diagnostics/Clack | Frotestion | H Parameters |
General I Startup I Cycle/Clock Memony I Retentive Memary I Memony Intermpts General I Shartup I Cycle/Clock Memany I Rietentive Memany Fermary Interupts
- Haidware Intemupts ~ Time-Delay Interupts —dsync. Emor Interupts — ~Local Data (Priority Cla: i
" .
- - e Priort: i g el wlkE  ges[E |
. TIonty: b -
Priofly:  paiion; o Ipa'“‘m_”_, e HES T i 2 758
0B4D Z ] apez |F 3 [288 a s 15: {0 Afa . 2@
oear iz [ =) [ . e FE R (A T 16 [256 2 [0 23 [256
peafis] [- = ozzfs |- 2| oees [ 5 [256 11 [258 17 [258 230 29 [256
meeafis |- =| (ol - = oees |z | 5 [258 12 [758 18 [256 24 [256
nj=f L ] " > 5 |— i Byles of l_
e F H ~Intenupts far DR 0BSE: 25 SEER mas, gei92
= - Fricrity: 0Bar. |25 Communication Resources
Biki !D_ it jv Mawimurn cammurication jobs 300
wrl o oss: [2 oETn 24
oSk [z oErz [
l:L ag7z [o

i 8 4 aS osb a4 s el 5 el Frael 5 g5l Dol S 05 5k s 2
Js & CPU ;3 Safety 4o CPU 4 & 155 3 5lils () 5 sl o F SV 53 oi8 Oy sm 53 45 A o0

..Dj,w
Fo e B
Safety Chart [
Thiz chart containg blocks of the safety program.
& If wau modify thiz chart, you can only download to the target
zystemn with the safety mode deactivated or in STOP mode.
Do not dizplay any more meszages from
the zafety program in this session
N = >~y
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Lriiad | p3T (Sl aluasan  yiaild Amusgd

s —Y—1-1Y
o3l SORT SO G 5 oylr K Jle Ol e as il oo Slewlee GlaSL a4 b gy o ot -]
Gills SO ol 63505 52 4 el 51 5 S tlos |y Cate sde S e SO ol g e
s7 safety program : invalid real number in db109 glax 4w A 0 Al desde S 55 IS

J)walj)CPUdjjlﬂSFdﬁjo.L&

THCPU [ = | @ || 52 || T® Modulelnfomnation- CPUAIT4 H =l e =
SF - Ea'i't ;FHP\AS@FH\IT’U 417-4H Operating mode of the CFii: <> RUN
op ¥ BUN-P Status: OK
Cloc [ RUM Pefomance Data | Cmmlmilon | Stacks | HSmte | Identfication
I General Diagnostic Buffer Memory | ScanCycleTme |  Time System
Clsop | STOP MAEs| _
Time of day Event

03:22.57.392 PM Safety Program: Invalid REAL Numberin DB
03:22:57.292 PM Safety Program: Invalid REAL Numberin DB
03:22:57.192 PM Safety Program: Invalid REAL Number in DB
03.2257.092 PM ) Safety Program- Invalid REAL Number in DB
03:22:56.952 PM Safety Program: Invalid REAL Numberin DB
03:22:56.892 PM Safety Program: Invalid REAL Number in DB
03:22-56.792 FM Safety Program: Invalid REAL Number in DB

#iaN

Bireravaue
Enter a value for M&_CYC fin ms) for Task DB35

Current value: Oma

o hep | [ ]

3yl 15 —Y—1Y
BY BO SN yaSild —\—Y—\Y

LS o o (BOOL) oy oo 15 835,55 (BYTE) ool K o
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oS Close Commarn
[ezzo_] _—
Clase Co 3,48
— IN T |—
onrl |—
Tz |—
Ours|—
Ourd |—
OUTs |—
OUTéE|—
oLy |—

CFC bo > o s —Y—1Y

AL Texual Interconnection ¢ Shelasl gl s sy S, )
BALVVESLEE (ML) —

g OUTPUT]

Trainl FaG 5.7 Command P1-FG5-X55-101 —

Insert Textual Interconneckion ] i[

Testual interconnection;

Cancel | Help |

E50 Open Position Switch —|

IN {STRUCT)

ﬂ

POWEREN.IR
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