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Application

1 Application

TC3

TC1,TC2

The tightness control TC checks the fail-saf tlon
of both valves before each start-up or aft shut-

down of a system with two safety valve

e leak on one
The other
the

The aim is to identify an inadmissi
gas valves and to prevent buraer st

valve continues working pra @

safe shut-off of the gas s
Itis used in industrial t 0 rocessg uipment, on

nd takes

boilers and on forced draught bur

Standards ISO 13577-2, EN 746-2 and EN 676 stipu-
late tightness controls for capacities over 1200 kW
(NFPA 86: from 117 kW or 400,000 Btu/h in conjunc-
tion with a visual indicator). Pre-purge of the combus-
tion chamber can be dispensed with under certain
conditions in accordance with EN 746-2, if a tightness
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TC4

&&used In this case, the system must be vented
a

safe area.

C 1v,TC1C
Tightness control TC 1V can be directly flange-mount-
ed to all valVario controls. There is only one version for
all sizes.

TC 1C can be used for combination controls CG 1 to 3.
An adapter plate is supplied for installation.
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Application

TC2andTC4

Tightness controls TC 2 and TC 4 can be used with gas
solenoid valves of any nominal size, which are quick
opening or slow opening with start rate. It is possible to
conduct a tightness test on pneumatically operated or
slow opening valves without start rate by using addi-
tional auxiliary valves.

Slow opening motorized valves VK up to DN 65 which
are directly flanged together can also be checked by
TC 2 and TC 4 within a temperature range of O to 60°C
(32 to 140°F).

TC3 ¥ 4

Tightness control TC 3 is a universal devi
and slow opening gas solenoid valves ny
size as well as for motorized valvesfThe ti
carried out with the valves installe TC 3.

O &
&

0 ick
minal
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O
An adapter plate is provided for installation of the TC 2¢ e

o O

TC4

Tightness control TC 4 consists of detection circuitry
and can be installe the control cabinet, separately
from the system ernal pressure switch takes

ssure test between the valves.
4 is independent of gas type and

Tightness rol
inlet press gandca used for a test period of up
tol with a l estvolume.

O

over the mec

&



Application

TC 1V on avalVario double solenoid valve TC 4 installed separately from the system in a control
cabinet
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1.1 Application examples

PZ =Internal pressure sensor of the TC for the compari-
son of inlet pressure p, and interspace pressure p,

pq = Outlet pressure

Vp =Testvolume

1.1.1 TC 1V with valVario controls

Mains voltage = control voltage

V1:quick or slow opening valve with start rate.
V2: pressure regulator with solenoid valve.

Tightness control TC 1V checks gas solenoid valves M1

and V2 and the pipe between the valves for tightness. |—’|:|_/_| TC 1V|
If both valves are tight, the TC forwards the OK@enable :UTU 5l6] [9 |10U1‘?|14|1‘§|1$|17|18 €]
signal to the automatic burner control unit GEA¢This '—+
opens valves V1 and V2 simultaneously. Theurher
P y L1(+) Vi V2
starts. o
PE
GFA
OK N
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1.1.2 TC 1C with combination control CG..D or CG..V
Mains voltage = control voltage
V1 and V2: quick opening valves.

TC 1Cis directly flange-mounted to combination con-
trol CG..D or CG..V and checks gas solenoid valves V1
and V2 in the combination control for tightness.

Once the tightness test has been carried out success-
fully, the tightness control forwards the OK enable
signal to the automatic burner control unit GFA. This
opens valves V1 and V2 in the combination control CG
simultaneously. The burner starts.

TC- Edition 08.17
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Application

1.1.3 TC 2 with two gas solenoid valves
Mains voltage = control voltage
V1 and V2: quick or slow opening valves with start rate.

TC 2 checks gas solenoid valves V1 and V2 and the pipe
between the valves for tightness.

If both valves are tight, the TC forwards the OK enable
signal to the automatic burner control unit GFA. This
opens valves V1 and V2 simultaneously. The burner

starts. '
'@ é‘ ] =Sl
4
' 1]1[3]1 [5]6]1 [9To]lfa[ta[i5i6[17]18]

Q" S INETH

V2

K
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1.1.4 TC2withtwo gas solenoid valves and one auxiliary
valve for discharge

Mains voltage = control voltage [ ="
V1 and V2: quick or slow opening valves with start rate. | V3
V3: quick or slow opening valve with start rate, nominal

size is dependent on test volume Vp and inlet pres- : 2

L —n

sure p, see page B8 (Project planning information),
butis at least DN 15.

TC 2 checks gas solenoid valves V1, V2, the auxiliary -

V1 V2

valve V3 and the pipe between the valves for tightness. Ve
It must be ensured that the interspace p, is vented ddr- TC’;l

ing the 3-second opening time. This is not guaranteed

[ -
8] [516]1 JoTiol [13[14fi5l16[17]18]

by the gas pressure regulator downstream of V2, A rélief

A A A Yy
line is thus used to discharge the test volume\/g safely T

V3 GFA

into the combustion chamber or into a safeiareayAuxil- %

iary valve V3 can also be used as a pilot gas valve. Since L) oK

valve V2 remains closed during thietest, it can alsabea NG

slow opening motorized valve /K. - D

Once the tightness test has/beenicarried outisucéess-
fully, the tightness controlforwards the OK.enable sig-
nal to the automatic burnerecontrol unitGFA. The GFA
opens the gas solenoid valves V1 apd V2 simultane-
ously. The burner starts.

TC- Edition 08.17



1.1.5 TC 2with two gas solenoid valves and one auxiliary
valve for discharge

Mains voltage = control voltage

V1: quick or slow opening valve with start rate.

V2:any.

V3: quick opening, nominal size is dependent on test
volume Vp and inlet pressure p,, see page

fect planning information), but is at least DN 15.

TC 2 checks gas solenoid valves V1, V2, the auxiliary
valve V3 and the pipe between the valves for tightness.
If all the gas solenoid valves are tight, the tightness
control forwards the OK enable signal to the automatie
burner control unit GFA. The GFA opens the gasysox
lenoid valves V1 and V2 simultaneously. Theburner
starts.

Arelief line is used to discharge the test volume Vp into
a safe area. Thanks to the installe@ auxiliary valve /3,
valve V2 can also be a slow opening motorized valve VK.

TC- Edition 08.17
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V3
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1.1.6 TC2inamultiple burnersystemwith severalvalves
installed in series
Mains voltage = control voltage

V3 and V4: quick opening, nominal size is dependent

on testvolume Vp and inlet pressure p, see page
[Project planning information), but is at least DN 15.

When using slow opening main valves (V1 and V2), aux-
iliary valves (V3 and V4) must be used for the supply
and discharge of the test volume Vp.

TC 2 checks the central shut-off valve V1, the gas so-
lenoid valve V2, the auxiliary valves V3 and V4 and the
pipe between these valves for tightness.

Valve V2 can only be checked for tightness whémthé
pressure downstream of V2 approximatelycorrésponds
to the atmospheric pressure and the vatume down-
stream of valve V2 is 5 x Vp. The gasysolenoidivalve VAS
and the pressure switch DGyag afelused to relieve the
pressure. The pressure switchimust be adjusted imstich
a way so that enough pressure is relieved andne air can
getinto the pipework.

Once the tightness testhas been carrfiediout success-
fully, TC 2 opens the main‘valves Viyand V2 with the

OK enable signal and enables the downstream burner
control units.

TC - Edition08.17

Vi S V2
Pz
Vp
TC 2
.
[11[3] [5]6] [9T0] [is[1aficf6[i7[1g]
A A T Y V¥
Ve Dk
PE
L1(+) OK
N(@
K1 V2
DGiyas i
VA1
7—
K1

VAS
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1.1.7 TC3inamultiple burner systemwith severalvalves
installed in series
V1andVZ2:any.

TC 3 checks slow opening main valves V1 and V2 and
the pipe between these valves for tightness.

The testvolume Vpis supplied and discharged via the
TC 3 auxiliary valves.

Valve V2 can only be checked for tightness when the
pressure downstream of V2 approximately corresponds
to the atmospheric pressure and the volume down-
stream of valve V2 is 5 x Vp. The gas solenoid valve VAS
and the pressure switch DGyag are used to relieve the
pressure. The pressure switch must be adjustedhin s@ch
away so that enough pressure is relieved andnoair can
getinto the pipework.

Once the tightness test has been carried'Qut’success=
fully, TC 3 opens the main valvestVbhand V2 with the
OK enable signal and enablessthe downstream,burner
control units.

TC - Edition08.17
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1.1.8 TC 4 with two gas solenoid valves
V1 and V2: quick or slow opening valves with start rate.

TC 4 checks gas solenoid valves V1 and V2 and the pipe
between the valves for tightness.

The external pressure switch DG monitors the pressure
between the two valves.

Once the tightness test has been carried out success-
fully, TC 4 forwards the OK enable signal to the auto-
matic burner control unit GFA. The GFA opens the gas
solenoid valves V1 and V2 simultaneously. The burner
starts.

TC - Edition08.17

V1 V2
Pu Pz
_>
&
‘TC4
T OK GFA
{ 1 |\[ |\l —
1i]2]3]4]5]6]7[8 910t 1]1213

==
Vo[]

(" vk
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1.1.9 TC4withtwo gas solenoid valves and one auxiliary

valve for discharge

V1: quick or slow opening valve with start rate.

V2:any.

V3: quick opening, nominal size is dependent on test
volume Vp and inlet pressure p,, see page
(Project planning information), but is at least DN 15.

TC 4 checks gas solenoid valves V1, V2, the auxiliary
valve V3 and the pipe between the valves for tightness.

It must be ensured that the interspace p, is vented dur-

ing the 2-second opening time. This is not guaranteed
by the gas pressure regulator downstream of V2. Arelief
line is thus used to discharge the test volume Mpsafély

into the combustion chamber or into a safe area. Since ‘TC4 -
FA
valve V2 remains closed during the test, it can also be a T( 1 ,\[ ,\L OK|
. . Lil2f3lafslef7]8]oftol11]12[13
slow opening motorized valve VK. Toh
If all the gas solenoid valves are tight, TC 4 forwards
the OK enable signal to the autematiciburner control VSE}Z ﬁ?
unit GFA. The GFA opens the gas'solenoid valves V1
_ (@ vimex
and V2 simultaneously. The burner starts. L1()
N(-)
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1.1.10 TC4inamultiple burnersystemwithtwo auxiliary
valves for supply and discharge

V1:any.

V2 and V3: quick opening, nominal size is dependent

on testvolume Vp and inlet pressure p,, see page
[Project planning information), but is at least DN 15.

TC 4 checks the central shut-off valve V1, the auxiliary
valves V2 and V3, the burner valves and the pipe be-
tween these valves for tightness.

The test volume Vp is supplied via the auxiliary valve V3.
The external pressure switch DG monitors the pressufe
between the gas solenoid valves V1, V2 and the burner
valves.

Once the tightness test has been carried qutsuccess-
fully, TC 4 opens gas solenoid valve V1 T helC forwards
the OK enable signal simultaneously to the adtomatic
burner control units for the burnefvalves. The burner
valves open and the burners start.

Thanks to the relief line and{auxiliary valve V2uthetest
volume Vp is discharged into aisafe area orinte the
combustion chamber.

TC - Edition08.17

D

VA

I
Pz

[ TC 4\
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1.1.11 TC4inamultipleburnersystemwithseveralvalves
installed in series
V1 and V2: quick or slow opening valves with start rate.

Tightness control TC 4 checks the central shut-off valve

V1, the gas solenoid valve V2 and the pipe between

these valves for tightness.

Valve V2 can only be checked for tightness when the

pressure downstream of V2 approximately corresponds

to the atmospheric pressure. The gas solenoid valve

VAS and the pressure switch DGyag are used to relieve Pu

the pressure. The pressure switch must be adjusted in >

such a way so that enough pressure is relieved and'no
air can getinto the pipework.

After the thermostat/start-up signal © has,beenfapplied,
first DGyas is checked. If the pressure downstream of
V2 is correct, the VAS closes and the tightness test is
started.

Once the tightness test has been cartied out success-
fully, TC 4 opens the main valves Vi1 and V2 with the

OK enable signal and enahblesth@ downstream burner
control units.

TC - Edition08.17

TC 4

[I] T/ r/'ll\[l\r
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Certification

2 Certification
Certificates — see Docuthel

21TC1,TC2,TC3 &

Certified pursuant to SIL

For systems up to SIL 3 pursuant to EN 61508.

Pursuantto EN ISO 13849-1, Table 4, TC 1,TC 2 and '
TC 3 canbeuseduptoPLe. &
EU certified pursuant to '

ce
R

— Gas Appliances Directive 200, 2/EC (validbo
until 20 April 2018) in conj jonwith EN 16
EN 60730 and EN 6100C @ é’

— Low Voltage Directi 4 /EU@

_ EMC Directive (2014/80/EU) $

Regulation:

— Gas Appliances Regulation (EU) 2016/426 (valid
from 21 April 2018)

TC- Edition08.17
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http://docuthek.kromschroeder.com/documents/index.php?lang=en&selclass=20&sellang=-1&folder=203080

2.2TC4

EU certified pursuant to

q3

— Tightness control TC complies with the requirements
set outin section 5.2.2.3.4 of EN 746-2. It achieves a
safety level equivalent to EN 1643.

Scan of the Declaration of conformity (D, GB) — see

Bocuthel

FM approved
230V

<>

APPROVED

Factory Mutual Research Class: 7400 and\ 7411 Safety
overpressure slam shut valves. Désigned for applica-
tions pursuant to NFPA 85 apndaNFPAB6. www.approv-

alguide.com

TC- Edition 08.17

UL listed
USA and Canada

120V

CUS

LISTED

StandardsUL 353 Limitcontrol. Link to Underwriters
Laboratories —-wwwaabhcom => Tools (at the bottom of
the page) = Onljme Certifications Directory

Canadian Standards Association: CSA-C22.2 No. 24

b

AGA

AGA approved

Australian Gas Association, Approval No.: 4581
http://www.aga.asn.au/product_directory

Eurasian Customs Union

ERAL

The product TC 4 meets the technical specifications of
the Eurasian Customs Union.
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3 Function

3.1TC1,TC2,TC3

3.1.1 Connection diagrams for TC 1, TC 2
TC1.W/W, TC1..Q/Q,TC 1..K/K,
TC2.W/W,TC2..Q/QorTC 2..K/K

Mains voltage = control voltage
24V DC, 120V ACor 230 VAC,

see page 37 (Selection).
il TC1,TC2
@ F 29 ’
[ & ]
_]_l
F P[]
y 3 7y | [
Q020222 @020l Q2| 2.2
2 3 4 6 7 8 910 11 124118,14 1516 17 18| PE =
4 y

—f0
=
-~ >
f oy
T
: S
<R A
&
2 <

V1 =inletvalve, V2 = outlet valve.

Remote reset by applying control voltage to terminal 11
or via a floating contact between terminals 8 and 11.

TC- Edition 08.17

TC1.W/K, TC1..Q/K,TC2.W/KorTC 2..Q/K

Mains voltage: 120V AC or 230V AC
Control voltage: 24°DC,

see page B7 (Selectign]
Y TC1,TC2
® ® e 29 ’
I D |
A A A A
T T
J[]H ]|
y y L
Q000 @00 @ D02
2 4 5 6 7 8 910 11 124|413 14 1516 17 18 =
Y A ;_4 + y
A L

4

V1 =inletvalve, V2 = outlet valve.

Remote reset by applying control voltage (+24 V) to ter-

minal 11.
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3.1.2 Connection diagrams for TC 3

TC3.W/W,TC 3..Q/Qor TC 3..K/K
Mains voltage = control voltage
24V DC, 120V ACor 230V AC,

see page B7 (Selection)
% T
® e % es c3
| D |

S—vwy——

N

)
Q
RN

> Ol
I

©Q

>~

© S

- Q

- Q

N\

\,
i R\

'@G

1=

g -

B
Ea

OK

Remote reset by applying,control voltageto terminal 11

orvia a floating contact between tegminals 8 and 11.

TC- Edition 08.17

TC 3.W/KorTC 3..Q/K
Mains voltage: 120V AC or 230V AC
Control voltage: 24 V/DC,

see page 37 (Selection).
% TC3
@ P 29
| D |
3 A A
7 J
#[]m Fz[ﬁ ( E
=) |
2 Q222 @ @@@@@| (@ @
2034 5 7 8 9 10 11 12 | PE =
Y 1 WY !
T Ll |
AT i
L1 ! OK _
N 5
[
e e S ! i
_ 24V=
+ 24 V=

Remote reset by applying control voltage (+24 V) to ter-

minal 11.
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3.1.3 Test procedure forTC1,TC2,TC3

Depending on the pressure between the valves p,, the
tightness control TC carries out a check using test pro-
cedure AorB:

If pressure p, > p,/2, program A starts.

If pressure p, < p,/2, program B starts, see page
[Test procedure B).

Test procedure A

Valve V1 opens for the opening time t| = 3 s and closes
again. During the measurement time ty,, the tightness
control checks the pressure p, between the valves.

If pressure p, is less than half the inlet pressure p,,/2,
valve V2 is leaking.

If pressure p, is greater than half the inlet pressure p,/2,

valve V2 is tight. Valve V2 is opened forthe set opening
time t_. V2 closes again.

During the measurement time.ty,, theitightness control
checks the pressure p, between the valves.

If pressure p, is greater than halfthe inlet pressure p,/2,

valve V1 is leaking.

If pressure p, is less than half the ifalet pressure p,,/2,
valve V1 is tight.

The tightness test can only be performed if the pres-

sure downstream of V2 is around atmospheric pressure.

TC- Edition 08.17

<3

V1 V2
Pu Rz

O TEST

o

LZve

@
OK|

|lilv2V LI | |IE]\/1V LI |

|lil\/1 OK |

@
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|§'<]v1
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©)
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Test procedure B

Valve V2 opens for the opening time t = 3 s and closes
again. During the measurement time ty,, the tightness
control checks the pressure p, between the valves.

If pressure p, > p,/2, valve V1 is leaking.

If pressure p, < p,/2,valve V1 is tight. Valve V1 is
opened for the set opening time t_ . V1 closes again.
During the measurement time t,, the tightness control
checks the pressure p, between the valves.

If pressure p, < p,/2,valve V2 is leaking.

If pressure p, > p,/2, valve V2 is tight.

The tightness test can only be performed if thempres4
sure downstream of V2 is around atmospherie pressure

and the volume downstream of V2 is atleastb xhigher
than the volume between the valves.

If the power fails briefly durin@the testor during opéra-
tion, the TC will restart in@ccerdance with thetest pro-
cedure described aboye:

If there is a fault messageythe faultis\displayed again
after a power failure.

TC- Edition 08.17

V1 V2
pu pz
—= O TEST

€3>

A 4 A 4 @
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3.1.4Testinstant TC1,TC2,TC3

Two DIP switches are used to determine whether the
tightness of the gas solenoid valves is to be checked
before burner run, after burner run, or before and after
burner run.

3.1.5Testinstant for Mode 1: testing before burner run

Mode 1 = factory setting.
=)

22 Ll Mode |
Mains voltage L1 is switched on. In the case ofdintest-
ed valves, the LEDs &' O and £20 are yellow.

The tightness test starts with incoming thermostat/
start-up signal 9. If the valves arétight, the LEDs &'Q
and £20 are green. Once thésafety interlock ifput'sig-
nal A is active, the OK enablesignal is forwarded to the
automatic burner contrebunit.

The tightness test is validifor up to 2&hours. If the safe-
ty interlock input signal A is not connected during this
time, the test is started again with the application of the
safety interlock input signal. Once the test has been
completed successfully, the OK enable signalis issued.

TC- Edition 08.17

TEST—~ [ >

' -« 11
E’??Etli‘%a{?::::lﬁt:@
:IB © TEST
na 210
a 220
~ » 6 OK
»12 DGH‘
= tp . 1

Leaks
If the tighthess control TC detects a leak on one of the
two valvgs;the red LED lights up for a fault on valve V1
£ Oygrvalve V2 220 . Afault is signalled externally 074,
eg-by switching on a buzzer or a warning light.

c:=:z V1 leaking
L= I V2 leaking

[

- i
I «10 9]
-5
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3.1.6 Test instant for Mode 2: testing after burner run

=

o2 Gl \ode 2

The tightness test after burner run begins as soon as
the burner is switched off.

To ensure that the valves are checked for tightness once
before starting up the system, the tightness test runs
when the mains voltage (L1) is applied or after a reset. If
the valves are tight, the LEDs &0 and £20 are green
The OK enable signal is not forwarded to the atitomatic
burner control unit until the thermostat/startupssignal &

and the safety interlock input signal A hawe been applied!

The tightness test after burner run starts when thé
thermostat/start-up signal & drops.The OK enable sig-
nalis only forwarded to the automatic burnegcentrol
unit again once the thermostat/start-up signal 3 and
the safety interlock input'signalA haveWeen re-applied.

The tightness test is valid for 24 haurs If the thermo-
stat/start-up signal 3 and the safety interlock input
signal A are connected during this time, a new tight-
ness test must not be carried out before burner run and
the OK enable signalis set. However, if the 24 hours
have elapsed, a new tightness test is carried out before
burner run.

TC- Edition 08.17

[ 55~ TEST
[ ’

-« 1 1
. | ——— | 0
fontcat. @5 A
@ TEST
= - 210
-~ 220
e » 6 OK
» 12 74
> tpia > tp le 1
Leaks

If the tightness control TC detects a leak on one of the
two valvés; the red LED lights up for a fault on valve V1
&1 O%ar valve V2 820 . A fault is signalled externally O<7h,
eq. by switching on a buzzer or a warning light.

C:—:= VA Ieaking
c =z V2 leaking
<« 1 L1+
— «i0
- 5 A
@ TEST
ComomomomoDas 21@
Erme e £2@
» 6 OK
»12 DﬂH‘
> Tp "t
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Function

3.1.7 Test instant for Mode 3: testing before and after
burner run

The first testis carried out before burner run (as with

Mode 1): Y 4
The tightness test starts with incoming thermostat/ O .
start-up signal 9. If the valves are tight, the LEDs .5‘ *
and £20 are green. Once the safety interlock input z
signal A is active, the OK enable signalis fopwardedto Q

the automatic burner control unit, see page P! 0\
The second test is carried out aft urner ru S ito
Mode 2): 6

The tightness test after bur
thermostat/start-up sig
[Test instant for Mod

£
W

TC- Edition08.17
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3.1.8 Measurement time ty, for TC1,TC2,TC 3
The sensitivity of the tightness control TC can be ad-
justed by adapting the measurement time ty, for each

individual system. The longer the measurement time ty,

the greater the sensitivity of the tightness control. The
longer the measurement time, the smaller the leakage
rate at which a safety shut-down/fault lock-out is trig-
gered.

The measurement time can be set with"@jumper to be-
tween 5sand max. 30s.
30 s = factory setting

Without jumper: no function. The ® LED is permanently
red.

The required measurementtime t, is calculated from:
Qmax = max. flow rate [m3/h]

QL = leakagerate [I/h] = Qpax [M3/h] x 0.1%, see
pageB5 (Leakage rate Q, }

pu = inlet pressure [mbar]

Vp = testvolume[l], see page B4 (Test volume Vp|

forTC1,TC2,TC3,TC4)

Converting units, see www.adlatus.org.

TC- Edition 08.17

Measurement time ty,
2.5xp, [mbar] xVp [l
QEIl/n]
For all combination‘contfols CG, the measurement
time ty, for TC'1Clis 5°s.

ty [s] =

Test period tp

The gntireitest period ig calculated from the measure-
menttime t,, for bothwalves and the fixed opening
time't, of both valves.

tp[S]=2Xt|_+2XtM

3.1.9 Ealceulation example for ty,
SeelfCalculating measurement time ty of tightness|
controls TC 1, TC2,TC 3.
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Function

3.2TC4

3.2.1 Connection diagram
Fault signalling contact on terminals 8 and 9: signalling
contact (notinternally fused), max. 1 Afor 220/240V

(high voltage: 264 V), max. 2 Afor 120 V.

Connectthe NO contact on the pressure switch to ter-

minals 6 and 7.

TC- Edition08.17

O&

| 2
2 oo
gl
4 N
1] o | 1 1
i 1)
1]2]3]4 8] 9[10[11]12[13
JE‘??V + Y A
[~Y4 mg&v ||:1§+;V1
L1+
pu/2 /2
> OK
VeI

B
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3.2.2 Test procedure TC 4

The TEST starts with the waiting time tyy. Once the wait-
ing time has elapsed, the tightness control TC checks
the pressure between the inlet valve V1 and the outlet
valve V2:

Depending on the pressure between the valves p,, the
tightness control TC carries out a check using test pro-
cedure AorB:

If pressure p, > p,/2, program A starts.

If pressure p, < p,/2, program B starts, see page@l

: : p ) ‘

Vi1 V2

*?D%?' ‘

Py Pz

Test procedure A

If pressure p, is greater than half the inlet pgessure p /2,

valve V2 is tight. Valved/2 istepened for the'opening
timet =2s.V2 closes again.

During the measurement time ty,, the'tightness control
checks the pressure p, between the valves.

If pressure p, is greater than half the inlet pressure p,,/2,

valve V1 is leaking.

If pressure p, is less than half the inlet pressure p,,/2,
valve V1 is tight.

TC - Edition08.17

The tightness test can only be performed if the pres-
sure downstream of V2 is around atmospheric pressure.

€3>

@ A 4 A 4 @
|§<|V1 OK| |§v1 4 | |liv2 4 | |liv2 OK|
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Test procedure B

If pressure p, < p,/2, valve V1 is tight. Valve V1 is
opened for the opening time t =2 s. V1 closes again.
During the measurement time ty, the tightness control
checks the pressure p, between the valves.

If pressure p, < p,/2, valve V2 is leaking.

If pressure p, > p,/2, valve V2 is tight.

The tightness test can only be performed if the pres-
sure downstream of V2 is around atmospheric pressure

and the volume downstream of V2 is at least 5 x higher
than the volume between the valves.

The tightness control TC runs program A or Bdepend-
ing on the initial situation. Both valves are chécked for
tightness respectively, but only one valve isiopened at a
time.

During the test, the TC also checks their fail-safe gpera-
tion.

After a brief power failure dliring the tightness,test or
operation, the TC restartsiautamatically,

TC - Edition08.17
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3.2.3TC 4 testinstant \
A jumper (on the left in the picture) is used to determine > lEI "TEST - I:@"

whether the tightness of the gas solenoid valves is to be MOde 12
checked before or after burner run. . - .= : ; (+)
The test period tp is set using the second jumper (on the &® O TEST
right in the picture), see page 33 (Test period tp for] N % EK1 .
® &24
v - » 6 OK
» 7 74
>l tp le 1

[fthe tightness control TC detects a leak on one of the
twogvalvesythe red LED lights up for a fault on valve V1
W4 ohvalve V2 &2 4 A fault is signalled externally O7h,

3.2.4 Testinstant for Mode 1: testing before burner run _ 4€.9abYy switching on a buzzer or a warning light.

Mode 1 = factory setting. =-=: V1 leaking
Mains voltage L1 is switched on.fhe tightness test = =: V2leaking
starts with incomingthermostat/startsup signal Balf'the : « 1110
[ < 5

valves are tight, the green OK LED lights up. The OK en- ® © TEST
able signalis forwarded tothe@ttomatig,burner control ® OK
anit sl 4 -

» 6 OK

» 7 74

—»> tp - 1
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3.2.5Test instant for Mode 2: testing after burner run
If the jumper is set to Mode 2, the tightness test after
burner run begins as soon as the burner is switched off.

To ensure that the valves are checked for tightness once
before starting up the system, the tightness testruns
when the mains voltage (L1) is applied. If the valves are
tight, the green OK LED lights up. The OK enable signal
is not forwarded to the automatic burner control unit
until the thermostat/start-up signal 9 has been applied.

The tightness test after burner run starts when the
thermostat/start-up signal 9 drops. The OK enable
signalis not forwarded to the automatic burner controt
unit again until the thermostat/start-up signathas
been re-applied.

H I "%+TEST"

Mode 1 2

| = e 1L

e <« 53]
P Qn® TEST

——— ""® OK

& 14

® 24

| — » 6 OK

» 7 74
-l 1p -t

TC- Edition 08.17

If the tightness control TC detects a leak on one of the
two valves, the red LED lights up for a fault on valve V1
21 horvalve V2 2 4A fault is signalled externally O<7h,
e.g. by switching.omafbuzzer or a warning light.

=:=: V1 leaking
== V2ieaking
— - Na - 1 L1
— - ] - 5
—— ® O TEST
. —— ® OK
rmrmrmrmimi= ® &14
ToooDoDoDD= ® E24
I 7 aa » 6 OK
» 7 074
! tp - t

32



3.2.6 Test period tp for TC 4

The sensitivity of the tightness control TC can be ad-
justed by adapting the test period tp for each individual
system. The longer the test period tp, the greater the
sensitivity of the TC. The longer the test period, the
smaller the leakage rate at which a safety shut-down/
fault lock-out is triggered.

The test period is set using the second jumper (on the
right in the picture).

s =2

The test period tp can be adjustedfin intervals:
TC410-1:10sto max. 60 s,

10 s =factory setting,

60 s =without jumper.

TC 410-10: 100 s to max,600's,

100 s = factory setting,

600 s = without jumper.

TC - Edition08.17

The required test period tp is calculated from:

Qmax = Mmax. flow rate [m3/h]

QL =leakage ratedl/h] = Qax [M3/h]1 x 0.1%,

see page 35 (Leakage rate Q, )

pu =inlet pfessure [mbar]

Vp  =testVielumell], see page B4 (Test volume Vp|
for TCAe TC2,TC 3, TC 4

Converting units, see www.adlatus.org.

b A TR, ot

3.2.7 Caleulation example for tp
See(Calculating test period tp of tightness control TC 4.
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Function

3.3 Test volume VpforTC1,TC2,TC3,TC4

Test volume Vp is calculated from the valve volume Vy,
added to the volume of the pipe Vg for each additional
metre in length L.

The tightness control TC requires a minimum start
in order to carry out tightness tests on slow opening

valves, see page 38 (Project planning inform

60
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Valves

Valve
volume VV

Nominal size
DN

Pipe volume VR
[l/m]

VK 42 200 314
Vv 66 250 49

0.08
2 0.32
AS 3 0.68
VAS 6 1.37
VAS 7 2.04
VAS 8 3.34
VAS 9 541
VCS 1 0.05
VCS 2 0.18
VCS 3 0.39
VCS 6 111
VCST 1.40
VCS 8 2.82
VCS9 4.34
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Function

3.4 Leakage rate Q.

If no leakage rate is specified, we recommend the max.
possible test period/measurement time is set.

Itis possible to check a specific leakage rate Q| using
the TC. Within the scope of the European Union, the

maximum leakage rate Q| is 0.1% of the maximum flow é

3
Leakage rate Q, [l/h] = Q(n) max [M3/h] x 1000

1000 '
If a small leakage rate Q| is to be detected, a long tes O

period/measurement time must be set.

rate Q) max. [m3/h]. &

&
\‘90

AR
o’\\) s
W

TC- Edition08.17
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3.5 Animation

TC 410

Reset
Reset

V2 undicht
W2 leaking

W1 undicht
V1 leaking

Test lauft
Test is running

Test OK
Test OK

Sicherung
Fuse

SProder

Anschlussplan
Wiring diagram

Mode 1, Mode 2
Jumper Priizeitpunkt
Jumper test instant

Jumper Prifdauer
—/— Jumper test duration

Q

The interactive animation shows the function of the
tightness control TC 4.

@=

Click on the picture. The animation can be controlled
using the control bar at the bottom of the window (as
on a DVD playen).

TC- Edition 08.17

< |« >

To play the animation, you will need Adobe Reader 7 or a
newer version. If you do not have Adobe Reader on your
system, you can download it from the Internet.

If the animation does not start to play, you can down-

load it from the document library (Docuthel) as an in-

dependent application.
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Selection

4 Selection 42TC4

41TC1,TC2,TC3 4.2.1 Selection table

4.1.1 Selection table
R N 05 W/W Q/Q K/K W/K Q/K

TC1V e 6 & o o o

TC1C e 6 6 o o o

TC2 e 6 & o6 o6 o o o

TC3 e 6 & & o o o o

@ = standard, O = available Description
Order example Tightness control
TC 1VO5W/K

In control cabinet
Testing before or after burner run
External pressure switch required

Test period:
10-60s
100-600s

Mains voltage:
220/240VAC, 50/60 Hz
110/120VAC, 50/60 Hz

24V DC=

4.1.2 Type code

Mafns voltage:

W VAC,50/60 Hz
Q 120VAC,50/60 Hz
K 24V DC

Controlvoltage:
/W 230VAC,50/60 Hz
Q 120VAC, 50/60 Hz
/K 24V DC

TC- Edition08.17 37



5 Project planning information

—— E5oo i 5| 43‘ \ l‘l\ \\‘2\ On slow opening valves without
s 1 £ ey %7 ypf% AV start rate or pneumatically oper-
g | Zaoo{ e >\o, ‘)\’r\z ‘?3}\: @L ated'valves, the test volume can be
oo \ \ Wl Ve W supplied or discharged via auxiliary
o 2 \ \ \ \(g \”3'47 (5‘4 valves, if discharge into the furnace
ERli \ \ \ \ %, ?{)p chamber is impossible for process
504 =
ol 100 \ \ \ A\ \\\& feasons.
T % \ \ \ ARG T .
s+ % \ S \\Q 5.1 Selecting the auxiliary
T 60
ol \ VNEREAEAL valves
\\\\ A \\ Example:
T \ \\EEFA MV R P
% \ \ LR A WA Vp=32.451(8.44 gal),
104 \ \ ‘\ \ LW\ \ p, = 50 mbar (19.5 "WC).
I \ N LA NN\ Coloct e ale VL
T \ RN \ \ \ electing auxiliary valve V1:
ol \ \\ \ \ \ \\ selected = VAS 110.
j:z @ \ \| | \\ \\ \ The valve is sufficiently large to vent
® 10 20 30{050 180100 200G80)' 500 1000 2000 4000 6000 the pipe between the valves.
@ |é|7||% I1‘0 . 2‘0 ) 3‘0 4 ?OI II IIS:O I1;)0 2(‘)0 SEJO I 560I I 1OIOO 20‘00 SOIOO
t IO 2‘0 3‘0 40 5 I ISE) I'1(‘)0 2(‘)0 SCI)O I 5(‘)0I II ‘IIOIOO 20‘00 3(‘)00 I
Vpll]
@ — A
500 1000 2000 4000 6000 10000 20000 40000 100000 VP [ﬁ3]

@ = natural gas p = 0.8 kg/m3 (0.05 lbs/ft3)
® = propane p = 2.01 kg/m3 (0.13 lbs/ft3)
® =airp=1.29 kg/m3 (0.08 lbs/ft3)

TC- Edition 08.17
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5.2 Start rate

The tightness control TC requires a minimum start rate
in order to carry out tightness tests on slow opening
valves:

upto 51(1.3 gal) testvolume Vp =
5% of maximum flow rate Qmax.,
upto 121(3.12 gal) test volume Vp =
10% of maximum flow rate Qpay -

5.3 Installation

Installation of TC 1, TC 2, TC 3 in the vertical or hori=
zontal position, housing cover/indicators must not
point upwards or downwards. The electrical conheation
should preferably be pointing downwards er towards
the outlet.

A4

TC 4 installation position: any.
Avoid condensation in the system.
Do not store or install the unit in the open air.

The tightness control TC must not be in contact with
masonry, minimum distance 20 mm (0.78 inches).

TC - Edition08.17

5.3.1TC 1V for solenoid valves for gas VAS, VCx
The valve actuator cannot be rotated on gas solenoid
valves with a proof of'closure switch VCx..S or VCx..G.

When using a valve/pressure regulator combination
VCG/VCV/VGEH; the pressure regulator must be acti-
vated withf@induring the entire test period tp. This en-
sures that thé'space between the valves can be filled
andivented.

A TCanda bypass/pilot gas valve cannot be fitted to-
gether on the same attachment side of the VAS or VCx.

5.3.2 TC&Cfor combination controls CG

An adapterplate is supplied for mounting the TC 1Cto a
comibination control CG. The connections for p, and p,
areymarked on the adapter plate.
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Project planning information

5.3.3TC2
An adapter plate is supplied for mountingthe TC 2 to a
gas solenoid valve.

Pz

e

Pu

TC2.R:Rp %
TC 2..N: 74 NPT

We recommend using Ermeto screw couplings to at-
tach the adapter plate to the gas solenoid valve.
The connections for p, and p, are marked on the adapt-

er plate.
v

By
l@ Pz - &0
pZ * $
L)
5.34TC3

Connect the TC to the inlet pressure connection p, the
intermediate pressure connection p, and the outlet
pressure connection pq of the inletvalve. Usea 12x 1.5
or 8 x 1 pipe for the pipe connections.

TC - Edition08.17

TC3.. y
TC 34N: T
\
/& w& Pz
N Pu
- b o Pz opd

5.3.51C4

On the TC 4, the extermnal pressure switch is mounted
onthe interspacesbetween the valves to be monitored.
he TC can‘beninstalled separately from the valves. For
installationgn the control cabinet housing, for example,
thelowersection can be secured with screws or
meuhted on a DIN rail.

N 4

Snap attachment for DIN rail of 35 mm (1.36 inch) in
width.
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Project planning information

5.4 Electrical connectionof TC 1, TC 2

For the electrical connection of the TC to valves with
a plug, a socket can be supplied as an accessory, see
page (42 (Accessories).

The nominal diameter of the relief line should be large
enough to discharge the test volume Vp. The cross-sec-
tion of the relief line should be 5 times the sum of the '

5.5 Determining the relief line size é

cross-sections of all pipes whose volume is intended to
be discharged via the relief line. & *0

VAR
o"\) s
W

TC- Edition08.17
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6 Accessories
6.1 Socket

Standard socket, 3 pins + PE, black/B:
Order No. 74916715

6.2 Valve connection cable
S v
0 ‘D |

f\ g\’

Standard socket, 3 pins + PE, black,
4-core electrical cable,'cablelength 045im, Order
No. 74960689

TC - Edition08.17

6.3 External pressure switch for TC 4

a N3 DG.C

DG § , -
Gas pressure switehes DG, DG..C for monitoring the
pressure between the valves to be checked.

Forinlet' pressures of 0.5 to 500 mbar (0.2 to 195 "WC).
Theswitching differential may not exceed +10% of the
setiswitching pressure

(see Technical Information bulletin Pressure switch for
gas DG, DG..C at www.docuthek.com).

Adjustment

The external pressure switch is set to half the inlet pres-
sure p,/2 (only NO contact required) in order to check
both valves with equal sensitivity.

Example: p, = 100 mbar (39 "WQ),
set switching pressure p,/2 =50 mbar (19.5 "WC).
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7 Technical data
71TC1, TC2,TC3

Electrical data

Mains voltage and control voltage:
120V AC, -15/+10%, 50/60 Hz,
230V AC, -15/+10%, 50/60 Hz,
24V DC, +20%.

Power consumption (all LEDs green):
55Wat 120V ACand 230V AC,
2Wat24VDC,

TC 3: plus 8 VA for an auxiliary valve.

Fine-wire fuse: 5 A, slow-acting, H, 250V, purSuantto
IEC 60127-2/5,

F1: protection of valve outputs (termindls 15and 16),
fault signal (terminal 12) and supplyof theleéntrolin4
puts (terminals 2, 7 and 8).

F2: protection of safety integock/controller engbleSig-
nal (terminal 6).

The input current at tefminabl must not exceed 5 A.

Max. load current (terminal 6) for safety interlock/con-
troller enable and valve outputs (terminals 15 and 16):

at 230/120V AC mains voltage, max. 3 A resistive load;
at 24V DC mains voltage, max. 5 A resistive load.

External fault signal (terminal 12):
fault outputat 120V AC/230V AC/24V DC mains and
control voltage: max. 5 A,

TC- Edition 08.17

fault outputat 120V AC/230V AC mains voltage,
24V DC control voltage: max. 100 mA.

TC switching cycles#250,000 pursuantto EN 13611.
Reset: using a batton onfthe device or by remote reset.
Environment

Gas type: naturabgas, town gas, LPG (gaseous), biogas
(maxf0.1%<by-vol. HgShand air.

The gasymust be cléaniand dry in all temperature condi-
tions and must notontain condensate.

Inlet pressurep,’ 10 to 500 mbar (3.9 to 195 "WC).

Measuremient time ty: 5 to 30 s, adjustable.
Setatithe factoryto 30s.

Meditim and ambient temperatures:
-20t0 +60°C (-4 to +140°F).
No condensation permitted.

Long-term use in the upper ambient temperature range
accelerates the ageing of the elastomer materials and
reduces the service life.

Storage temperature: -20 to +40°C (-4 to +104°F).
Max. installation altitude: 2000 m AMSL.
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Mechanical data

Length of connection cable:

at 230V AC/120V AC: any,

at 24V DC (supply connected to PE):
max. 10 m permitted,

at 24V DC (supply not connected to PE):
any.

Cable cross-section: min. 0.75 mm2 (AWG 19),

max. 2.5 mm?2 (AWG 14).
5 cable glands: M16 x 1.5.
Valve opening time: 3 s.

Housing made of impact-resistant plastic.
Connectors: aluminium.

Enclosure: IP 65.

Weight:

TC 1V: 2159 (0.47 lbs),

TC 1C with adapter: 260 g (0.5#lbs),

TC 2 with adapter: 260 g (0.57 lbs),

TC 3:420 g (0.92 lbs).

TC- Edition 08.17

72TC4

Electrical data

Mains voltage:

110/120V AC,A45/+10%, 50/60 Hz,

220/240V AC, -15/+10%, 50/60 Hz,

24V DC, +20%:

Powef cohsumption:

10 VAfer 110/120 YWAC and 220/240V AC,

W2 Wfor24V DC.

Fusing: fine-Wirefuse 5 A, slow-acting, H pursuant to
[EC 127, alsoprotects the valve outputs and external
opetating'signal.

Switehing current for valves/enable output: max. 5 A.
External operating signal: with mains voltage, max. 5 A
resistive load (UL listed: 5 Afor 120V), max. 2 A at
cos @ =0.35 (pilot duty).

Fault output: dry contact (not internally fused),

max. 1 Afor220/240V (high voltage: 264 V),

max. 2 Afor 120 V.

Reset: using a button on the device.

Remote reset: by applying control voltage (terminal 5).
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Technical data

Environment
Gas type and inlet pressure py:
dependent on external pressure switch.

The pressure switch is set to half the inlet pressure p/2.
The switching differential may not exceed +10% of the

set switching pressure, see page 42 (External pres é

Test period tp:
TC 410-1:10to 60 s, adjustable.

Bure switch for TC 4). &
Set at the factoryto 10 s.

TC 410-10: 100 to 600 s, adjustable. *‘

Set atthe factory to 100s. e

Ambient temperature: -15 to +60°C

(5to 140°F), no condensation permitted. 0
Storage temperature: -15 to +40°C (5 \@C . 0
Mechanical data & O
Enclosure: IP 40. 6

5 knock-out holes for M16 ¢ @ able gla&’
Screw terminals: 2.5 VG14). @
Housing made of impa es&tan’@u .

Weight: approx. 400 g (0.88 lbs).

TC- Edition08.17
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7.3 Indicators and operating controls
TC1,TC2,TC3

y

Power = power supply

& = operating signal
&1 =valve 1
&2 =valve 2
@ =reset button

The LEDs can display messages using threexcolours
(green, yellow, red) and permanent O or flashing light

LED Message/Operating status
Power O | green | Powersupply OK
TCisreadyforo afetydinterlock* input Sighal
O O| yellow interrupte)é pi ‘ i &‘
& O green | TCis ready forGperation; active safety inteflack* input signal
&10| green |V1is tightmm. )S - §
£10O| yellow |V1isuntested
B0 yellow | Tightness te&running R, &
£10 red | V1isleaking
£20| green |V2istight
£20| yellow |V2isuntested
220+ yellow | Tightness testis running on V2
£20 red | V2isleaking
All yellow | Initialization

*see page b3 (Safety interlocks).

TC - Edition08.17

TC 4

@V

—

o/

OTesT= TEST phase (yellow)

OK  ='ggerating signal (green)
BT = fault valve,Liired)

24 _ f5falvd 2 (red)

l’" = ragsepbutton
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Technical data

7.4 Dimensions

\

‘E
o

U
il
o

TC4

TC3

TC1,TC2

=Pdq

p., intermediate pressure connection = p, and the outlet pressure connection

Inlet pressure connection

7.5 Converting units

see www.adlatus.org

a7
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Technical data

7.6 Safety-specific characteristic values Relationship between the Performance Level (PL)

For systems up to SIL 3 pursuantto EN 61508 and the Safety Integrity Level (SIL)

Mains and control voltage: 120 VAC/230V AC 3

Diagnostic coverage DC 91.4%
Mean probability of dangerous failure PFHp 17.3x1091/h 4

WIN (=

Mains voltage: 120 VAC/230 V AC, control voltage: 24 VDC
Diagnostic coverage DC 91.3%
Mean probability of dangerous failure PFHp 17.2x1091/h Max

erating conditions:

Mains and control voltage: 24V DC roduction.

Diagnostic coverage DC 91.5%
Mean probability of dangerous failure PFHp 17.5x1091/ *ﬁterms, see page b3 (Glossary).
ormation on SIL/PL, see www.k-sil.de

General

Mean probability of dangerous failure
FHp

Type of subsystem

Operating mode

Contj

Mean time to dangerous failure
MTTF, 1/PFHp

Safe failure fraction SFF

us operation (to E

Pursuantto EN ISO 1

TC 3 canbe used up to . $
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8 Safety information in accordance with
EN 61508-2forTC1,TC2,TC3

8.1 General

Scope of application
Machinery Directive (2006/42/EC) with the applicable
harmonized standards

As set out in “Industrial thermoprocessing equipment —
Part 2: Safety requirements for combustion and fuel
handling systems” (EN 746-2).

Aim

The TC 1, TC 2, TC 3is a control unit pursuantto

EN 60730-2-5, Section 6.3.103.

8.1.1 Type of action
The automatic action of the TC 1, T& 2, TC8i€orre-

sponds to Type 2 pursuant to EN'6OQY{ 30-1, Sectiond/5.

Operating mode

TheTC 1,TC 2, TC 3 is capableeficontinuousioperation
and thus fulfils the charaéteristic of autematic action
type 2.AD pursuant to ENI60730-2-5xSection 6.4.104.

Switching off the safety-relevant output signals:

the safety-relevant output signals are switched off via
relays. This is a shut-down with micro switch pursuant
to EN 60730-1, Sections 6.4.3.2 and 6.9.2.

TC- Edition 08.17

Fault lock-out
Non-volatile fault lock-out, action type 2.V pursuant to
EN 60730-2-5, Section 6.4.101.

8.1.2 Other classifications

Load
The outputs.ofthe TC are primarily designed for resis-
tive le@adsywith a power factor > 0.95.

Automatic cycles
The tightness control is designed for more than
250,000 automatic cycles.

Fault detection time
Ondemand

Software class
€ (operates in a similar double-channel architecture
with comparison)

8.1.3 Electrical data
Safety class

Safety class

Overvoltage category
Overvoltage category Il (hard wiring/industrial applica-
tion)

Pollution degree
TC1,TC2,TC 3: pollution degree 2 (> IP 65).
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8.2 Interfaces

8.2.1 Electrical wiring
Attachment type X to EN 60730-1.

230V AC,120VAC

Connection:

The TC 1,TC 2, TC 3 must be correctly phased in ac-
cordance with the connection diagrams.

24V DC

Extra-low voltage (ELV):

Ifthe TC 1, TC 2, TC 3'is supplied with ELV, at which Mi-
nus/-/GND are connected to PE, all connected cables
must not be longer than 10 m.

Ifthe TC 1, TC 2, TC 3is supplied with EL\igatwihich
Minus/-/GND are not connected to PEgall cannected
cables may be longer than 10 m.

Safety extra-low voltage (SELV):

Ifthe TC 1, TC 2, TC 3 is suppliedwith'SELV, allicon-
nected components must.also fulfil the reguirements
of SELV.

Protected extra low voltage (PELV):

Ifthe TC 1, TC 2, TC 3 is supplied with"PELYV, all con-
nected cables must not be longer than 10 m.
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8.2.2 Connection terminals

Supply and control signal terminals

Mains voltage = control voltage 24 V DC,

120V AC or 230/ AG: power is supplied to the TC via
connection términals T (L1 (+)) and 3 (N (). Further
terminal assignment, see connection diagrams.

120 VAC,or230V AC mainsyoltage,

24 V'DC cantrol voltageacontrol voltage is supplied via
conpection termimals8 (+) and 9 (-).

Terminals¢for automatic burner control unit and
valves
Seecpnnection diagrams.

PE wire connection
5,PE terminals for forwarding. Connection to the sys-
tem PE must be carried out/wired by the user.

8.2.3 Inputs

Safety interlocks (limits) A
Input voltage = mains voltage

Thermostat/start-up signal &
Input voltage = control voltage

Reset/remote reset Y
Input voltage = control voltage
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8.2.4 Outputs

Safety interlock A/0K enable signal
at 230/120V AC mains voltage, max. 3 A resistive load,
at 24V DC mains voltage, max. 5 A resistive load.

Valve outputs V1 and V2
at 230/120V AC mains voltage, max. 3 Aresistive load,
at 24V DC mains voltage, max. 5 A resistive load.

Fault signal 4

at 24V DC, 120V AC or 230 V AC mains voltage and
control voltage:

max. 5 A resistive load,

at 120V AC/230V AC mains voltage and 24 \({BE can-
trolvoltage: max. 100 mA.

8.3SILand PLforTC1,TC2,TC3

Safety function

The basic safety function of theslC 1,5C 2, TC 3 iste
check that automatic shut-off valves have closed effec-
tively by detecting leakage.

Classification
Class C regulating and control functions

Demand mode
High demand mode pursuant to IEC 61508-4

Hardware Fault Tolerance HFT
HFT:N=0

TC- Edition 08.17

SIL Safety Integrity Level/PL Performance Level

See page 48 (Safety-specific characteristic values).
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Maintenance cycles

9 Maintenance cycles

Tightness controls TC require little servicing. We rec-
ommend carrying out a function check once a year or
twice a year in the case of biogas.

2
o’ v°°®
Aol

N
o"\) s
N
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10 Glossary
10.1 Tightness control

The term “tightness control” is the product name of
product group TC from Elster GmbH. Tightness control
TCis a valve proving system (VPS).

10.2 Valve proving system VPS

System to check that automatic shut-off valves have
closed effectively by detecting leakage. This system is
frequently comprised of a program unit, a measuring
device, valves and other functional equipment. Valve
proving systems for gas burners and gas appliances
pursuantto DIN EN 1643 determine whethefan'auto-
matic shut-off valve has closed on the basis,ofthe de-
tected leakage rate.

see EN 1643

10.3 Safety interlocks

Linking of all the relevantysafety control andswitching
equipment for the usetoef,the.application khe burner
start enable signal is issued via the safetyinterlock out-
put (terminal 6).

10.4 Diagnostic coverage DC

Measure of the effectiveness of diagnostics, which may
be determined as the ratio between the failure rate of
detected dangerous failures and the failure rate of total
dangerous failures
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NOTE: Diagnostic coverage can exist for the whole or
parts of a safety-related system. For example, diagnos-
tic coverage could exXist for sensors and/or logic system
and/or final elementst Unit: %

see ENISO 138491

10.5 Operating mode
Highdemand mode ogCantinuous mode

Operating' mode, where the frequency of demands for
operation madelonga safety-related system is greater
than one perfyear or greater than twice the proof-test
frequengy

see BN ELSO8-4

10.6#Hardware fault tolerance HFT

A'hardware fault tolerance of N means that N + 1 is the
minimum number of faults that could cause a loss of
the safety function

see [EC61508-2
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Glossary

10.7 Probability of dangerous failure PFHp

Value describing the likelihood of dangerous failure per
hour of a component for high demand mode or con-
tinuous mode. Unit: 1/h

see EN 13611/A2

10.8 Mean time to dangerous failure MTTF4 v

Expectation of the mean time to dangerous failure
see ENISO 13849-1 '

O
A e\l“
' \Q

VAR
o"\) s
W

TC- Edition08.17

54



Feedback

Finally, we are offering you the opportunity to assess this “Technical Information (T1)” and to give us your opinion,
so that we can improve our documents further and suit them to your needs.

Clarity Comprehension Scope
(' Found information quickly (0 Coherent C doo little
(' Searched foralong time > Too complicated C, Sifficient
C Didn't find information (0 Noanswer " Toowide

What is missing? (' Noanswer
(0 Noanswer
Use Navigation My scope of functions
[ To get to know the product ) lcanfind my way afound (" Technical department
[ Tochoose a product > 1got“lost” 0 Sales
[ Planning 0 Noanswer (0 Noanswer
[ Tolook for information
Remarks

®

Contact
Elster GmbH The current addresses of our international agents
Postfach 2809 - 49018 Osnabriick are available on the Internet:
Strotheweg 1 - 49504 Lotte (Baren) www.kromschroeder.de/Weltweit.20.0.htm[?&L=1

Germany H II
Tel +495411214-0 We reserve the right to make technical oneywe

Fax +49541 1214-370 modifications in the interests of progress.

hts.lotte@honeywell.com Copyright © 2017 Elster GmbH kl’gm
www.kromschroeder.com All rights reserved. schroder
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