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Test of two safety valves _
Short test period thanks to logical decision-making in the program sequenceml e
Adjustable test period which can be adapted to different systems
Adjustable test instant allows quick system start

Maximum safety thanks to self-monitoring electronics

Less space required thanks to small dimensions

EU certified

UL listed, FM and AGA approved

krom
schroder




a v ax d o W
UIHN 19AN !‘V\I@i!uﬁ 1NA
ADD FURNACE CO.,LTD.

44 FPHUINTIBBUIN 70 DUUUSHIFBUT !!‘ll?%ﬂ1ﬂ1ﬁi§&lﬁw1j! AN InnN NIAUNN 10170

Tns: 02-888-3472 1ns: eonuuu:08-08-170-170

wind: 02-888-3258

https://www.add-furnace.com E-mail: sales@add-furnace.com

Contents
Tightnesscontrol TC . ......... ... ... . i it 1
Contents . ... ... i i i
TApplication........ ... it
1.1 Examples of application.......cecveeeieeeiiecciieeeeeieeeeeeenn
1.1.1 TC 116V with valVario CONtrols.........coceerererieieniencncneneneeenee
1.1.2TC 116W with combination control CG..D or CG..V . .
1.1.3 TC 116W with two-stage combination control CG..1Z............... 8
1.1.4 TC 2 with two gas solenoid VAIVES.......c.cccuevvereerieieeieeeeiees 9
1.1.5 TC 2 with two gas solenoid valves and one auxiliary valve for
discharge . ... .10
1.1.6 TC 2 with two gas solenoid valves and one auxiliary valve for
discharge . ... 11
1.1.7 TC 2 in a multiple burner system with 3 valves installed
INSerEs . .o

1.1.8 TC 3 with two gas solenoid valves
1.1.9 TC 3 with a manually resettable valve
1.1.10 TC 3 in a multiple burner system with 3 valves installed

N SerES . e 15
1.1.11 TC 4 with two gas solenoid VAIVES .........cccceevervieeieneeieeieeieens 16
1.1.12 TC 4 with two gas solenoid valves and one auxiliary valve for
AISCNArge . .o e 17

1.1.13 TC 4 in a multiple burner system with two auxiliary valves for
supply and discharge
1.1.14 TC 4 in a multiple burner system with 3 valves installed

N SIS . o 19
2Cerfification.......... .. ... .. 20
SFunction . ... ... i e i e 21

3.1 Connection diagrams .......cceeeeeeieeereeeciee e 21
3.1.1 TC 116V for valVario controls VAS, VAG and VAD . . .21
BL.2TC TTOW e et 21

3.2 Program SEQUENCE.......ccccuvieeecviieeecereieeeeeeeeesereeesssaeeennens 24
3.3 Testinstant.....ccecveveviencncncne. .26
3.3.1 Testing before burner run: Mode 1 ... .26
3.3.2 Testing after burner run: Mode 2.......c.ooveviiviiniiiinieneeeseeeee 27

TC - Edition 07.14

3.4 POWET fAIlUr€....cvieeii ettt
3.5 ANIMATION Lo
3.6 TESt PEHOA TP i
3.6.1 Leakage rate VL .
3.6.2TEST VOIUME VP .ottt
3.6.3 Calculation eXAMPIE......coieiieieeieeieeie et
3.6.4 Calculating the test period tp .... .
4Selection....... ..o
4.1 Selection table ....eevieiiieceeeeeeee e
4.2 TYPE COUE oiiiiiiieeiiee ettt eee e rae e
5 Project planning information.....................
5.1 Selecting the auxiliary vaIVes .......ccceeeveeevveenieens 34
S5.25Ar rate oo 35
5.3 1INSTAlATION....ciiiieiieee e 35
5.4 Determining the relief line size..........cccoovveeievvenns 35
5.4.1 TC 116V for valVario CONrols ......c.ccceveeveeiienienieeeeieenne 36

6.2 External pressure switch for TC 4....
6.2.1 AQJUSTMENT L. .
7Technicaldata............ .. ... i,
7.1 Indicators and operating controls..........ccceeeveeeneenne
7.2 DIMENSIONS ..vvieiveieiei et ettt ettt eveeerae e veeseve e
72T TC T, TC 2ueeieeeee ettt sttt
722TC3,TC4 ...
7.3 Converting UNits.......ccccevveeeieeeieecneeereeeveeennen. .
8 Maintenancecycles...............c i,
legend. ... ... e e e e



a v ax d o W
UVIHN 19010 mlasma 1NA
ADD FURNACE CO.,LTD.

44 FPHUINTIBBUIN 70 DUUUSHIFBUT !!‘ll?ﬂﬂ'lﬂ1ﬁi§&lﬁ1"ﬂi AN InnN NIAUNN 10170

Tns: 02-888-3472 1ns: eonuuu:08-08-170-170

wlna: 02-888-3258

https://www.add-furnace.com E-mail: sales@add-furnace.com

TC 1: for attachment
to valVario controls
and CG TC

2: for quick opening
individual

valves

TC1,TC2

TC3

1 Application

The tightness control TC checks the fail-safe function of both
valves before each start-up or after each shut-down of a sys-
tfem with two safety valves.

The aim is to identify an inadmissible leak on one of the gas
valves and to prevent burner start. The other gas valve con-
finues working properly and takes over the safe shut-off of the
gas supply.

It is used in industrial thermoprocessing equipment, in boilers and
forced draught burners.

European standards EN 746-2 and EN 676 stipulate tightness
controls for capacities over 1200 kW (NFPA 86: from 117 kW or
400,000 Btu/h in conjunction with a visual indicator). Pre- purge of
the combustion chamber can be dispensed with under certain
conditions in accordance with EN 746-2, if a tightness control is
used. In this case, the system must be vented into the open air.

TC - Edition 07.14

TC 3: for quick or slow
opening or manually
reset- table individual
valves
TC 4: for control
cabinet installation

TC4

TC1

Tightness control TC 1 can be directly mounted to all CG
com- binatfion controls. There is only one version for all
sizes. The pre-set test period applies to all CG variants.

In addifion, TC 1 can be used for valvVario controls VAS,
VAD and VAG (with separate adapter plate, see page
37 (Ac- cessories)).

TC2andTC 4

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 additional
auxiliary valves.
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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 0 to 60°C
(32 to 140°F).
TC 4

Tightness control TC 4 consists of detection circuitry and
can be installed in the control cabinet, separately from the
system. An external pressure switch takes over the
mechanical pressure test between the valves. Tightness
control TC 4 is independent of gas type and inlet pressure
pu and can be used for a test period of up to 10 minutes
with a large test volume.

TC3

Tightness control TC 3 is a universal device for quick and
slow opening gas solenoid valves of any nominal size as
well as for motorized valves. The fightness test is
carried out with the valves installed in TC 3.

TC - Edition 07.14
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TC 2in a gas inlet
section between
a quick open-
ing and a slow
opening gas so-
lenoid valve VG

TC 1 mounted to a
combination control
CG

TC 1 on a double
solenoid valve in an
inlet section

TC 3 for tightness control on
gas motorized valves VK

TC 4 installed in control
cabinet by securing the lower
section with screws or
snapping it on to a DIN rail
TC 4 installed sepa-
rately from
the systemin a
control cabinet

TC - Edition 07.14 6
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Tightness control TC 1 checks gas solenoid valves V1 and
V2  for tightness.

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

V1: quick or slow opening valve with start rate.

A = Supply and signal
forwarding B = Automatic
burner control unit C = Gas
solenoid valves

PZ = Internal pressure sensor of the TC for the comparison
of inlet pressure pu and interspace pressure p:

4] GF
:-1+ o O > IEJE(I Vp = Test volume

TR |

TC - Edition 07.14 7
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TC1i6W

CG_ vi w2

Tightnesscontrol TC 1is directly mountedto combination
control CG..D or CG..V and checks gas solenoid valves
V1 and V2in the combination control for tightness.

Once the tightness test has been carried out successfully,
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.

V1 and V2: quick opening valves.

A = Supply and signal
forwarding B = Automatic
burner control unit C = Gas
solenoid valves

PZ = Internal pressure sensor of the TC for the comparison
of inlet pressure py and interspace pressure pz
Vp = Test
volume
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T1C

Tightness control TC 1 checks gas solenoid valves V1 and
V2 in combination control CG..Z for tightness.

Once the fightness test has been carried out successfully,
the tightness control forwards the OK enable signal to the
automatic burner control unit GFA. The pilot valve output
of the automatic burner control unit GFA opens valves V1
and V2 in the combination conftrol simultaneously. The
burner starts. The main valve output opens the two-stage
valve VZ, independently of TC 116W.

V1 and V2: quick opening valves.

A = Supply and signal
forwarding B = Automatic
burner control unit € = Gas
solenoid valves

PZ = Internal pressure sensor of the TC for the comparison
of inlet pressure pu and interspace pressure p:
Ve =Test
volume
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Tightness control TC 2 checks gas solenoid valves V1
and V2 for tightness.

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

V1 and V2: quick or slow opening valves with start
rate.

A = Supply and signal
forwarding B = Automatic
burner control unit C = Gas
solenoid valves

2 B
A PZ = Internal pressure sensor of the TC for the
Ic > comparison of inlet pressure py and
inferspace pressure p:
(o

Ve = Test volume

V1

TC - Edition 07.14 10
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V2

Tightness control TC 2 checks the gas solenoid valves V1
and V2 and the auxiliary valve V3 for tightness.

It must be ensured that the interspace is vented during the
2-second opening time. This is not guaranteed by the gas
pressure regulator downstream of V2. The test volume Ve is
thus discharged into the combustion chamber or into a
safe area. Auxiliary valve V3 can also be used as a pilot
gas valve. Since valve V2 remains closed during the test, it
canalsobe  a slow opening motorized valve VK.

Once the tightness test has been carried out successfully,
the fightness control forwards the OK enable signal to the
automatic burner conftrol unit GFA. The pilot valve output
of the automatic burner control unit GFA opens the gas
solenoid valves V1 and V3 simultaneously. The main valve
output opens gas solenoid valve V2. The burner starts.

V1 and V2: quick or slow opening valves with start rate.
V3: quick or slow opening valve with start rate, nominal
size is dependent on test volume Ve and inlet pressure
pu, see page 34 (Project planning information), but is at
least DN 15.
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A = Supply and signal
forwarding B = Automatic
burner control unit C = Gas
solenoid valves

PZ = Internal pressure sensor of the TC for the comparison
of inlet pressure pu and interspace pressure p;

11
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Tightness control TC 2 checks the gas solenoid valves V1
and V2 and the auxiliary valve V3 for tightness.

If all the gas solenoid valves are tight, the tightness control
forwards the OK enable signal to the automatic burner
control unit GFA. The pilot valve output of the automatic
burner control unit GFA opens the gas solenoid valves V1
and V2 simultaneously. The burner starts.

A relief line is used to discharge the test volume Ve into a
safe area. Thanks to the installed auxiliary valve V3, valve
V2 can also be a slow opening motorized valve VK.

V1: quick or slow opening valve with start rate.

V2: any.

V3: quick opening, nominal size is dependent on test
volume Ve and inlet pressure pu, see page 34 (Project
plan-ning information), but is at least DN 15.

A = Supply and signal
TC 2 forwarding B = Automatic
burner control unit C = Gas

c solenoid valves

PZ = Internal pressure sensor of the TC for the comparison

Vi V3 V2 - .
of inlet pressure pu and interspace pressure p;

TC - Edition 07.14 12
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V3

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

Tightness control TC 2 checks the central shut-off valve V1, the
gas solenoid valve V2 and the auxiliary valves V3 and V4 for
tightness.

Valve V2 can only be checked for fightness when the pressure
downstream of V2 approximately corresponds to the atmos-
pheric pressure and the volume downstream of valve V2 is 5x
Ve. The gas solenoid valve VAS and the pressure switch DGuvas
are used to relieve the pressure. The pressure switch  must be
adjusted in such a way so that enough pressure is relieved and
no air can get into the pipework.

Once the tightness test has been carried out successfully, the
tightness control TC 2 opens the main valves V1 and V2 with  the
OK enable signal and enables the downsfream burner confrol
unifs.

V3 and V4: quick opening, nominal size is dependent on test
volume Ve and inlet pressure pu, see page 34 (Project plan-
ning information), but is at least DN 15.

A = Supply and signal forwarding B
= Automatic burner control unit C =
Gas solenoid valves

PZ = Internal pressure sensor of the TC for the comparison
of inlet pressure pu and interspace pressure p;

PZ = Pressure switch DGvas for monitoring the pressure
down- stream of V2

13
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Tightness control TC 3 checks the slow opening gas
TC3 solenoid valves or motorized valves VK for tightness
using the auxiliary valves installed in TC 3.

I

I Once the ftightness test has been carried out
| p7 PELL | successfully, the tightness control forwards the OK
] enable signal to the automatic burner control unit

I GFA. The pilot valve output of the automatic burner
control unit GFA opens valves V1 and V2
Vi V2 simultaneously. The burner starts.

o AE: 0y i ; } V1 and V2: any.
—— | | | | |

Ve A = Supply and signal forwarding
A

L1(+) E . OK — GFA&J& PZ = Internal pressure sensor of the TC for the
N(-) comparison of inlet pressure py and
BE— interspace pressure p;

S [356]A - pPa = Outlet

Tc3 Vi pressure Ve = Test

volume

TC - Edition 07.14 14



a v aa q o
UIHN 190N W‘IE]‘J!‘H’LT 1NA
ADD FURNACE CO.,LTD.

44 “lfi)ﬂ‘lJ‘iNﬂﬁfM«!ﬁ 70 muummwwﬁ !!sll’Nﬂ1mﬁ§‘§N’sT‘W1j WVI‘Y]?]EJJGNH1 NIANN 10170

Tns: 02-888-3472 1ns: eonuuu:08-08-170-170

wlng: 02-888-3258

https://www.add-furnace.com E-mail: sales@add-furnace.com

Pu

A
L1(+ o+ OK

Y

N(-)

PE_
@13 56]A '
TC3

TC - Edition 07.14

Vi

V2

Valves, which are manually reset, cannot be opened by
the tightness conftrol. The tightness test is then carried out
using an additional auxiliary valve.

Tightness control TC 3 checks the fightness between the
manually resettable valve V1 and gas solenoid valve V2
using the auxiliary valves installed in TC 3.

Once the fightness test has been carried out successfully,
TC 3 forwards the OK enable signal.

V1 and V2: any.
A = Supply and signal forwarding

PZ = Internal pressure sensor of the TC for the comparison
of inlet pressure pu and interspace pressure pz

pa = Outlet
pressure Vp = Test
volume

15
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> OK

Tightness contfrol TC 3 checks the slow opening main
valves V1 and V2 for fightness. The test volume Ve is
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 downstream of
valve V2 is 5 x Vp. The gas solenoid valve VAS and the
pressure switch DGuvas are used to relieve the pressure.
The pressure switch  must be adjusted in such a way so
that enough pressure is relieved and no air can get into
the pipework.

Once the tightness test has been carried out successfully,
the tightness control TC 3 opens the main valves V1 and
V2 with the OK enable signal and enables the
downstream burner control units.

V1 and V2: any.
A = Supply and signal forwarding

PZ = Internal pressure sensor of the TC for the
comparison of inlet pressure py and interspace
pressure p;

PZ = Pressure switch DGvas for monitoring the pressure
downstream of V2

pa = Outlet pressure

16
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Tightness control TC 4 checks gas solenoid valves V1 and

V2  for tightness.
@ The external pressure switch DG monitors the pressure be-

tween the two valves.

oG/ PZ \Pu Once the tightness test has been carried out successfully,
2 the tightness control forwards the OK enable signal to the
- Wi automatic burner conftrol unit GFA. The pilot valve output
of the automatic burner control unit GFA opens the gas
Pu Pz solenoid valves V1 and V2 simultaneously. The burner
starts.
Ve V1 and V2: quick or slow opening valves with start rate.
[I;‘ - : — Y pu = Inlet pressure
0K, -
{ Vp = Test volume
AR |6|7|8|3|1'?1-h'\f lilli] F

<o
=

o

Véwl'l
VD}X
G »

TC - Edition 07.14 17
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L1(+)
N(-)

Tightness control TC 4 checks the gas solenoid valves V1
and V2 and the auxiliary valve V3 for fightness.

It must be ensured that the interspace is vented during the
2-second opening time. This is not guaranteed by the gas
pressure regulator upstream of V2. A relief line is thus used
fo discharge the test volume Ve safely info the combustion
chamber or info a safe area. Since valve V2 remains
closed during the test, it can also be a slow opening
motorized valve VK.

If all the gas solenoid valves are tight, the fightness control
forwards the OK enable signal fo the automatic burner
control unit GFA. The pilot valve output of the automatic
burner control unit GFA opens the gas solenoid valves V1
and V2 simultane- ously. The burner starts.

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 pu, see page 34 (Project
planning information), but is at least DN 15.

PZ = External pressure switch DG for the comparison of
inlet pressure pu and interspace pressure p;

18
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Tightness control TC 4 checks the central shut-off valve V1,
auxiliary valves V2 and V3 and several burner valves for
fightness.

The test volume Ve is supplied via the auxiliary valve V3.

The external pressure switch DG monitors the pressure be-
tween the gas solenoid valves V1, V2 and the burner
valves.

Once the tightness test has been carried out successfully,
TC 4 opens gas solenoid valve V1. The tightness control
forwards the OK enable signal simultaneously to the
automatic burner control units for the burner valves. The
burner valves open  and the burners start.

Thanks to the relief line and auxiliary valve V2, the test
volume Vp is discharged into the combustion chamber
or intfo a safe

area.

V1:any.

V2 and V3: quick opening, nominal size is dependent on
test volume Vp and inlet pressure pu, see page 34 (Project
plan-ning information), but is af least DN 15.
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Tightness control TC 4 checks the central shut-off valve V1
and the gas solenoid valve V2 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 DGvas are used to relieve the pressure.
The pressure switch must be adjusted in such a way so that
enough pres-  sure is relieved and no air can get into the
pipework.

Once the start-up signal  has been applied, first DGVAS
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 carried out successfully,
the tightness control TC 4 opens the main valves V1 and
V2 with the OK enable signal and enables the
downstream burner control units.

V1 and V2: quick or slow opening valves with start rate.

pu = Inlet pressure
Ve = Test volume
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2 Certification
EU certified pursuant to

]

— Declaration of conformity (D, GB) — see
ww.docuthek.com

Elster Kromschréder  Kromschrdder, LBE - Products
03 Valves and butterfly valves  Tightness controls
TC (K OS Declaration of conformity) Type of

document: Cerfificate
— Tightness control TC is designed for applications pursuant
to EN 746.
Meets the requirements of the

— Low Voltage Directive (2006/95/EC) in conjunction
with the relevant standards.

— Electromagnetic Compatibility Directive
(2004/108/EC) in conjunction with the relevant
sections of IEC 801 relating to radiation, as well as EN
50093.

FM approved

TC1,TC2and TC 3for 120 Vand 230 V,
TC4for24V, 120V and 230 V

Factory Mutual Research Class: 7411 Safety overpressure
slam shut valves.

Designed for applications pursuant to NFPA 85 and
NFPA 86.
www.approvalguide.com

TC - Edition 07.14

UL listed
TC2andTC 4for 120V

CUS

LISTED
Standard: UL 353 Limit control.

Link fo Underwriters Laboratories — www.ul.com
(at the boftom of the page)
Directory enter company name
Gas Appliance Electric Accessories,  Link to File:
JHYR.MH28048, ANSI/UL 353, “Limit Conftrols”

Gas Appliance Electric Accessories Certified for
Canada,

Link to File: JHYR7.MH28048, CSA-C22.2 No. 24,
“Temper- ature-Indicafing and -Regulating Equipment”

b

AGA T

Tools
Online Certifications

AGA approved

Australian Gas Association, approval number:
4581 www.aga.asn.au/product directory
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a3 L1(+h

—» OK

N(-) L1(+)V1
= | Remote reset by applying mains voltage to terminal 12 or
ZHAR via a floating contact between terminals 11 and 12.

oot | A [EaEde

S[1[2[3]4b 6 ¥ B9 JolilidA

e === The connection boxes of the valVario confrols must be

< oy . .

| positioned on the same side and are connected via a

single coupler plug, as shown.

A = Supply and signal
forwarding B = Automatic
burner control unit C = Gas

solenoid valves

A = Supply and signal
forwarding B = Automatic
burner control unit € = Gas

5 solenoid valves

TC - Edition 07.14 22
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4]
Q(ﬂ—!’— — = OK LLll((:;Xi A = Supply and signal forwarding
g” —l B = Automatic burner control unit
C = Gas solenoid valves wired as shown:
1 =neutral conductor N (-) = blue
2 =mains voltage to burner-side valve Lv2 (+)
=prown 3 =mains voltage to inlet valve Lv
(+) = black
.
o oK
7 A = Supply and signal forwarding

TC - Edition 07.14



A v an q o
UIHN 190N !‘I/‘IE]‘J!‘L!’LT 1NA
ADD FURNACE CO.,LTD.
44 “HE)EJ‘]J‘JNﬂW]ﬁ«!ﬁ 70 muummwwﬁ umammﬁﬁsua‘wﬁ H.IVI‘VFJEJJGNH1 NIANN 10170
Tns: 02-888-3472 Tns: oonuuu:08-08-170-170  win: 02-888-3258
https://www.add-furnace.com E-mail: sales@add-furnace.com

Lo %1 %2 Fault signalling contact on terminals 8 and 9:
1 ¢ @ signalling contact (not internally fused), max. 1 A
@ for 264V, max. 2 A for 120 V.
o Y W Connect the NO contact on the pressure switch to
R R terminals 6 and 7.
Jd 1T Il
(% Clylor oy oS
1]2]3lals 6|7 18 |9 ko li1]12]3
4| 4y Llooyy + Y A
max. 1 A, L1(+)V1
pu/z 264V L L1(+)V2
» OK
v2[]
fH A
vill E
—o }i ".*—Ll(+)
N(-)

TC - Edition 07.14
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TC - Edition 07.14

The TEST starts with the waiting time tw.

Once the waiting time tw has elapsed, the fightness
confrol TC checks the pressure pz between the inlet
valve V1 and the outlet valve V2.

If the pressure pz is greater than half the inlet pressure
pu/2, valve V2is OK.

V2 opens for the fixed opening fime t. of 2 s and the fest
vol- ume is discharged. V2 closes again. During the
measurement fime tu, the TC checks the pressure pz
between the valves again. If the pressure pz is now less
than half the inlet pressure pu/2, valve V1 is also OK.

If the pressure pz is less than half the inlet pressure pu/2,
valve V1 is OK.

V1 opens for the fixed opening time t. of 2 s and the
fest volume is supplied. V1 closes again. If the pres-

sure pz is now greater than half the inlet pressure pu/2,
valve V2 is also OK.
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The fightness control TC runs program A or B
depending on  the initial situation . Both valves are
checked for tightness respectively, but only one
valve is opened at a tfime.

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

After a brief power failure during the tightness test or
operation, the TC restarts automatically.

TC - Edition 07.14 26
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A jumper (left) is used to determine whether the fightness
of the gas solenoid valves is to be checked before or
after burner run. The fightness confrol TC is set to “Test
before burnerrun”, Mode 1, at the factory.

The test period te is set using the second jumper (right),
see page 30 (Test period tP).

% . . " Mains voltage L1 is switched on. Once the start-up signal
MODE !ZD TEST = has been applied, the tightness test starts. If the valves are
0 fight, the green OK LED lights up. The OK enable signal is
L : 11 1 forwarded to the automatic burner control unit.
é» @ If the tightness control TC detects a leak on one of the
® TEST two valves, the red LED lights up for a fault on valve V1 & 1
% 2(1 : or valve V2 22 . Afaultis signalleghexternally , e.0.
»> by switching on a buzzer or a warning light.
> 05
t
tp
—— V1 leaking
— : 1 %]H)
®
&  TEST
® @& 4L
® &L
»
» g;%'H
t

th

TC - Edition 07.14 27
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@\
H B % - TEST"

MODE 12
[ - 1 11(+)
| E— - 50]
& @ TEST
& oK
® &1y
® &24
 — » 6 OK
» 7 74
t
o2zt V1 leaking
I V2 leaking
- 1 |]1(+)
I —— -« 5[]
& @ TEST
® oK
@ &1L
@ H2h4
» 6 OK
» 7 O~h
tp !

TC - Edition 07.14

If the jumper is set fo 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 test runs when
the voltage L1 is applied. If the valves are fight, the green
OK LED lights  up. The OK enable signal is not forwarded
to the automatic burner control unit until the start-up
signal  has been applied.

Once the start-up signal has been switched off, the
fightness test after burner run begins. The OK enable signal
is not forwarded to the automatic burner confrol unit
again until the start-up signal has been applied.

If the fightness control TC detects a leak on one of the
two valves, the red LED lights up for a fault ofg,vdjve V1 1
or vgive V2 2 . Afault is signallegg-gxternally , e.0.
by switching on a buzzer or a warning light.
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3 4 Power failure

An external fault sign&his  forwarded by the
tightness control and one of the two red LEDs on the
TC lights up to indicate a leak on valve V1 or valve
V2. After a power failure, the external fault signal
remains active. Both red LEDs are now lit. Once a
tightness test has been carried out again, the TC
detects the leaking valve.

TC - Edition 07.14
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TC 410

Reset
Reset

V2 undicht
V2 leaking

V1 undicht
V1 leaking

Test lauft
Test is running

Test OK
Test OK

Sicherung
Fuse

Shroder

Anschlussplan
Wiring diagram

Mode 1, Mode 2
Jumper Prizeitpunkt
Jumper test instant

Jumper Prifdauer
—/— Jumper test duration

3.5 Animation

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 player).

To play the animation, you willneed Adobe Reader 7 or a newer
version. If you do not have Adobe Reader on your system,

TC - Edition 07.14

you can download it from the Internet. Go to www.adobe.com,
click on “Adobe Reader” at the bottom of the page and follow
theinstructions..

If the animation does not start to play, you can download it
from the document library www.docuthek.com as an inde-
pendent application.
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3.6 Test period tp

The sensitivity of the fightness control TC can be adjusted
by adapting the test period tp for each individual system.
The longer the test period te, the greater the sensitivity of

the TC. It is set using the second jumper on the unit,
see page 26

(Testinstant).

Type Test period tp
TC1,TC2,TC3 10to 60 s

TC 410-1 10to 60 s

TC 410-10 100 to 600 s

The required test period te is calculated

from: Inlet pressure puy [mbar]
Leakage rate Vi [I/h]
Test volume Ve [ 1]

py [mbar] x Vp [ 1]
Vi [I/h]

tp[s]=4x(

+1s)

See page 43 (Converting units)

TC - Edition 07.14

3.6.1 Leakage rate Vi

It is possible to check a specific leakage rate Vi using the
TC. Within the scope of the European Union, the maximum
leak- age rate Vi is 0.1% of the maximum flow rate Qmax.
[Mm3/h (n)].

Qmax. [M3/h (n)] x 1000

Leakage rate Vi [I/h] 1000

If a small leakage rate Vi is to be detected, a long test
period tp must be seft.
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Test volume Vr is calculated from the valve volume Vv.
added to the volume of the pipe Vrfor each additional
metre inlength

L. see page 32 (Calculation example).

Test volume Ve for TC 410-10 is almost arbitrary thanks to
the adjustable max. test period tp of 600 s.

TC - Edition 07.14

Valves

VG 10
VG 15
VG 20
VG 25
VG 40/VK 40
VG 50/VK 50
VG 65/VK 65
VG 80/VK 80
VG 100/VK 100
VK125
VK 150
VK 200
VK 250
VAS 1
VAS 2
VAS 3
VAS 6
VAS 7
VAS 8
VAS 9
VCS 1
VCS 2
VCS 3
VCS 6
VCS 7
VCS 8

Valve
volume
Vy [1]
0.01
0.07
0.12
0.2
0.7
1.2
2
4
8.3
13.6
20
42
66
0.08
0.32
0.68
1.37
2.04
3.34
5.41
0.05
0.18
0.39
111
1.40
2.82

Nominal
size
DN

10
15
20
25
40
50
65
80
100
125
150
200
250

Pipe volume

Vg [I/m]

0.1
0.2
0.3
0.5
13
2
3.3
5
7.9
12.3
17.7
314
49
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3.6 .3 Calculation example

. . 3.6.4 Calculating the fes! period tp
2 valves VAS 665, DN 65,distance L = 9.5 m (31.2 ft),inlet ® siandard T-product
pressure pu = 50 mbar (20 "WC),max. flow rate Qmax. = Inlef pressure p 60 rmbar
v 000~V
200 m3/h (7062 SCFH) Max. flow rafe Qe 00 meh
Leakc Max. leakage rate v, 200 I/h n)
Nominal size DN Erser Ve [w] 2
Valve  Distance L between V1 and V2 795 m
Test v TestvolumeVp 202 Liter )
Calculated test period tp 28 s
Testp . —
| Test peried-pte-be-sel E-
D Set th 26
E (Test
VAS 685 v VAS 665 Selecnnmmmmmwmmﬁormoﬁony
=

p,= 50 mbar
Qe = 200 m3/h DM &5 )

TC - Edition 07.14 33
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4 Selection

4 .1 Selection table
|1|o|le 8T

-1* -]U| BN ¥V W0 K N T

T L ] L o | - * & @& & @& @
1C2 ® | -|- @® 0o ® - & @& - - " " 9

- | - o|e - e - - e o8
TC4 ® | & - - 0o ® @& |- - - —-|-|®" = @
e = standard, O = available
Order example
* Designation “-1" only in type code for TC 4

** An additional adapter plate is required for the TC 116V for attachment on the right- or left-hand side of valVario controls, see page 37
(Accessories)

*** Max. test volume Vp TC 3, see page 34 (Project planning information)

4.2 Type code
Code

Description
TC

Tightness control

For attachment to valVario controls and CG

For quick opening individual valves

For quick or slow opening or manually resettable individual valves
For control cabinet installation

Testing before or after burner run

External pressure switch required

6 mm (0.24") connection

8 mm, 4" (0.31") connection

T-product

Test period 10 to 60 s

Test period 100 to 600 s

Rp infernal thread

NPT internal thread

Mounted to valVario controls using adapter plate
Mounted to combination control CG

pumax. 500 mbar (7.25 psig)

Mains voltage: 24 V DC

110/120 V AC, 50/60 Hz

220/240 V AC, 50/60 Hz

L4000~ NW®WN T
o

4>z~ Q2T<zn

TC - Edition 07.14 34
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TC-

pu ["WC]

2 2 %
7 7
S wa! - i & “@ Y ‘d: On slow opening valves without start
5 | = \ X = AT \-EL rate or pneumatically operated valves,
” E M e 7 7 ¥ T the test volume can be supplied or
| = =l T 2 discharged via auxiliary valves if dis-
I \ \ \\ \\ . charge into the furnace chamber is
T° X\ T impossible for process reasons.
E TN NN NN
To | \ \\ N AN\
:30 ’ \ \‘ \ \ A\ 'J;o\“ Selecting auxiliary valve V1:
iR . \ ANAN \ \\\ Values for Ve and pu, see page 32
1 \ \! (Calculation example)
- 5 \ NA\EAY A Ve =32.451 (8.44 gal),
: \\ [ \\\ — "
1 pu =50 mbar (19.5 "WC), selected
§ \ \ \NEERA A\ VAS 110.
1° \ AUANEA AM\Y The valve is sufficiently large to vent the pipe
T°® i \\ \\ \ \ \ \ between the valves.
T \ \ \ \ \\ \\ \
To 'H \ NEANY \\ A
2
O —+++++ 0 ooty 0 Jo g0 oot |l +—b
O ——+++— H——tsetest—t—t—tetb 2 fo—t+—she—t+—+—+++ de—obrt
1 Velll
O —+— ot oottt b Hotd——+

@ —chuxchars =S¢ (0.05 lbs/ft3)
@ = e = 2.01 kg/m3 (0.13 lbs/ft3)
®= ar = 1.29 kg/m3(0.08 lbs/ft3)

Edition 07.14 35



a v ax d o W
UIHN 19AN !‘V\I@i!uﬁ 1NA
ADD FURNACE CO.,LTD.

44 FPHUINTIBBUIN 70 DUUUSHIFBUT !!‘ll?ﬂﬂ1ﬂ1ﬁ5§&lﬁw1j AN InnN NIAUNN 10170

Tns: 02-888-3472 1ns: eonuuu:08-08-170-170

wind: 02-888-3258

https://www.add-furnace.com E-mail: sales@add-furnace.com

The tightness control TC requires a minimum start rate in
order to carry out fightness tests on slow opening valves:
up to 51 (1.3 gal) test volume Vp =

5% of maximum flow rate Qmax.,

up to 121 (3.12 gal) test volume Ve

= 10% of maximum flow rate

QmCIXA.

Installation position TC 1 to TC 3:in the vertical or
horizontal position, front panel must not point upwards or
downwards.

Installation position TC 4: any.

TC - Edition 07.14

The nominal diameter of the relief line should be large
enough to discharge the test volume VP. The cross-section
of the relief line should be 5 fimes the sum of the cross-
sections of all pipes whose volume is infended to be
discharged via the relief line.

Avoid condensation in the system.

The tightness control TC must not be in contact with
masonry, minimum distance 20 mm (0.78 inches).
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5.4.1TC 114V for valVario controls

The connection boxes of the valVario controls must be
posi- fioned on the same side and are connected via a
coupler plug.

On a valve/pressure regulator combination, the
pressure regulator must be positioned at the outlet.

When using valve/pressure regulator combination
VCG/VCV/ VCH, the valve can discharge the interspace
pressure pz with- out the pressure regulator having to be
activated with air during the test period 1P.

5427C4
Install by bolting the lower section.

The upper section containing the detection circuitry is a
push connection fit into the lower section. For installation
in the confrol cabinet housing, for example, the lower
section can be secured with screws or mounted on a
DIN rail.

TC - Edition 07.14

Snap attachment for DIN rails
Width = 35 mm (1.36 inch).
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Accessories

6.1 Adapter plate forTC 114V, For VCS 6 -9
attachment to valVario controls
For VAS 1-3 61 (2.4")—1

A ]/

TC116V

An adapter plate is required fo aftach the tightness control

to the double solenoid valve VCS 6 -9:
An adapter plate is required to attach the tightness Scope of delivery: A 1 x adapter plate
control to the right- or left-hand side of the gas solenoid P a ry.B 2 x O-rin ps P '
valve VAS 1 -3: 95
C 2 x retaining screws.

Scope of delivery: A 1 x adapter plate, Order No. 74922822

B 2 x O-rings,
C 2 x retaining screws.

For attachment to: left-hand side: Order No. 74922391
right-hand side: Order No. 74921995

TC - Edition 07.14 38
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Accessories
6.2 External pressure switch for TC 4

DG DG..C

Gas pressure switches DG, DG..C for monitoring the
pressure between the valves to be checked.

For inlet pressures of 0.5 to 500 mbar (0.2 to 195 "WC).

The switching differential may not exceed +10% of the set
switching pressure.

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

6 2.1 Adjustment

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

Example:
pu = 100 mbar (39 "WC),
set switching pressure pu/2 = 50 mbar (19.5"WC).

TC - Edition 07.14
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7 Technical data

Mains voltage:

110/120 V AC, -15/+10%, 50/60 Hz,
220/240 V AC, -15/+10%, 50/60 Hz,
24 V DC, +20%.

Power consumption:
10 VA for 110/120 V AC and 220/240 V AC, 1.2 W for 24 V DC.

Ambient temperature:
-15 to +60°C (+5 to +140°F), no condensation permitted. Screw
ferminals 2.5 mm?2.

Fusing:

fine-wire fuse 5 A, slow-acting, H pursuant to IEC 127, also
protects the valve outputs and external operating signal.
The input current at ferminal 1 must not exceed 5 A. External
operating signal:

with mains voltage, max. 5 A resistive load

(UL listed: 5 A for 120 V),

max. 2 A atcos  =0.35 (pilot duty).

External fault signal:

fault signalling contact, max. 5 A for 264 V.

Reset:

using a button on the device. Remote

reset:

by applying mains voltage.

Number of operating cycles:

Relay outputs: 250,000 pursuant to EN 298,

Reset button: 1000.

Housing made of impact-resistant plastic.

TC1-3
For natural gas, town gas and LPG (gaseous), also for biologi-
cally produced methane.

TC - Edition 07.14

Inlet pressure py: 10 to 500 mbar (3.9 to 195 "WC). Test
period tp: 10 to 60 s, adjustable.

Set at the factory to 10's.

TC 3: power consumption of the installed valves during the
opening time ti: max. 9.5 VA (W).

Enclosure: IP 54.

Standard coupler plug to DIN 43650/I1SO 4400. Weight:

TC 1: 550 g (1.21 Ibs).

TC 2:900 g (1.98 Ibs).

TC 3: 1500 g (3.31 Ibs).

TC 4
Gas type and inlet pressure py: dependent
on external pressure switch.

The pressure switch is set to half the inlet pressure pu/2. The
switching differential may not exceed £10% of the set switching
pressure, see page 38 (External pressure switch for TC 4).

Test period te:

TC 410-1: 10 to 60 s, adjustable. Set

atf the factory to 10 s.

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

at the factory to 100 s.

Enclosure: IP 40.

External faulf signal:

signalling contact (not internally fused),

max. 1 A for 264V, max. 2 A for 120 V. Lower

section with connection terminals.

5 knock-out holes for M16 plastic cable glands. Weight:

approx. 400 g (0.88 Ibs).
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7 .1 Indicators and operating controls
@ TEST = TEST phase (yellow)

o = Operating signal (green)

& 14 =Fault valve 1 (red)

@OTEST 24 - Fault valve 2 (red)
-fij-giH @ Y % = Reset button

(5]

@ &2h |

@ @

TC1-3

2

85656
D <

schroder

>
\ﬂ//,//f

TC4

TC - Edition 07.14
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115
(4.53

(approx. 6 ft)

Rp 4 (2.56")

C1 C 2

A = Supply and signal forwarding B
= Automatic burner control unit C
= Gas solenoid valves

Pu (Pe)= Inlet pressure py
P: = Interspace pressure p;

TC - Edition 07.14
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TC 4

A = Supply and signal forwarding
pu (Pe) = Inlet pressure pu
[o74 = Interspace pressure p;

pd (Pa) = Outlet pressure pd

TC - Edition 07.14
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7.3 Converting units
see www.adlatus.org

Slunit x  multiplier = USunit
m3/h 35.31 CFH
mbar 0.014 psi

5

mbar 0.39 "WC

mm 0.039 inch
kg 2.2 los

litres 0.26 gal

m/s 3.28 ft/s

US unit x  multiplier= Slunit
CFH 0.028 m3/h
3
psi 68.89 mbar
"WC 2.54 mbar
inch 25.4 mm
lbs 0.45 kg

gal 3.79 litres
ft/s 0.304 m/s
8

°C = (°F - 32) x 5/9
°F = (°C x 9/5) + 32

TC - Edition 07.14
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8 Maintenance cycles 9 Legend

The tightness control requires little servicing. We pu/2 Half the inlet pressure

recom- mend a function check once a year. p: Interspace pressure*
L1 (+) Voltage

[] Start-up signal
M TEST Test phase
OK Ready for operation
Safetyinterlocks (Limits)
&l | Fault gas valve V1
a8l Fault gas valve
=4 V2 Fault signal
I\% Gas valve
____Airvalve
A Flame signal
4 Reset
< |nput signal
Ouftput signal
tp Test period**
tw Waiting time
fL Opening time =25
tm Measurement fime
*The interspace pressure is the pressure between the gas

solenoid valves to be checked for tightness.

**The test period tpis the sum of the waiting fime ty, the fixed
opening time t, of 2 s and the measurement time tum.

TC - Edition 07.14



