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Triplicated TMR Architecture

— ——

| Standby Spare | Standby Spare
Input Module Output Module
Input 1/O Bus A
— Leg A »  Main |—P
- ¥ Processor —
] TriBus A
TriB
Input Main T Output
@ > > processor v0BusB || pi |\ TV Wvoter )@
Input B Output
Termination TriBus > - Maln Fad Termination
Input A """’g’”’ Output
P Leg C || vOBuscC — Leg
] c Ep
Bl- Triconex TMR 7 1§
Triconex /A %8 i & % %= i* (Major System Components)
® %% (Chassis)
® i 2 E(Main Processors)
® 7T k&l % ¥(Power Subsystem)
® i % A&JZH % (Communication Modules)
L 311?]%, ﬁis?Jt".%K:@_kl(l/O Modules)
FFELI3 A 5B0-HRD-06-12

#H 2 p 1 101.07.19 T4 514
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The use of a TMR logic solver

T M R DeSi g n does not require the use of

triplicated sensors. For this
example, a fully redundant

@'0 B system is shown to illustrate
; the reliability and availability
&) aspects of this extremely high

integrity design.
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Shutdown
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Loss of Start
Permissive

All Trip Cleared & Trip
Reset command is issued

Any Trip

Turbine Warm up

Start Command |

Mode 1
Ready to Start

NEidds Any Tn;i
Warm-up Mode
Speed > 250rpm or
Turbine Warm up
Stop Command

Turbine Start
Command

¥

Any Trip Mode 3

Idle Speed #1
(600 RPM)

A

Warm up Timer expires
and Continue Command

r

Any Trip Mode 4

|dle Speed #2
(1300 RPM)

Speed = Min.
Gov. Speed

Warm up Timer expires
and Continue Command

r

Any Trip Mode 5

Acceleration
(2945 RPM)

A

Actual Speed >= 2895

r

Any Trip Mode &

Run
(2945 - 4417 RPM)

A

Turbine Stop
command

Mode 7
Normal Stop

h 4

A

Over Speed
Trip Test off

Over Speed
Trip Test on

Mode 8
Over Speed Trip Test

Any Trip
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Any Trip
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Integrity Level ) & <> & /& = & 2 {7 Proof Test- 14 " i SIF(Safety Integrity Function)
Z2_ PFDavg(Probability of Failure on Demand) °
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® i % %(Sample Inlet)
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B+ ARE LT LR
2. # e ¥4 & su(Carrier Gas Supply and Flow Control)

- Bt 2§ k5 4§ (Helium) ~ & § (Hydrogen)# § # (Nitrogen) % 3 #7&* 2 »
7 g it * Zero Air & & § (Argon) :

® 3 5 (Helium):# % thermal conductivity detector (TCD)# flame ionization
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detector (FID)z §*4# - ¥ & flame ionization detector (FID)z #% 5 % -

® i i (Hydrogen) : ¥ 5 for thermal conductivity detector (TCD) -~ flame
ionization detector (FID)# flame photometric detector (FPD)z {“#% » 7=+
% FID and FPD 2z %&bl 5 48 -

® % (Nitrogen) : ¥ 5 TCD (for measurement on the reference port only)¥ FID
2348 > ~v % flame ionization detector (FID)iﬁ-ﬁéﬁ%ﬁ' °

® Jero Air : ¥ 5 flame photometric detector (FPD) 2z §*#8¢ FID and FPD 2 %
WL A o

® & i (Argon) : for thermal conductivity detector (TCD)=riFw]jg®* -
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3. B~3 x %u(Sample Inlet)
Bedh A - BRI 0 5 PR T OR-ER G Y ~ 4 3248 (Separation Column(s)® e

B+ = PtRR

4. % Hr#E(Separation Column(s)

F1#* v (Adsorption) ~ 7% f2(Solubility) ~ i* & 44+ 2 (Chemical Bonding) ~ #& 1+ (Polarity)
214 % i (Molecular Filtration)# = 3% 4 #tiFpl 5 48 o
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