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(1) Examination certificate
(2) Functional safety of electrical/electronic/programmable electronic safety-

related systems

(3) BVS Pb 03/08
2nd

addendum

(4) Equip
ment:

Repeater power
supply type:

MACX MCR-EX-SL-RPSSI-I,
MACX MCR-EX-SL-RPSSI-I-SP,
MACX MCR-SL-RPSSI-I,
MACX MCR-SL-RPSSI-I-SP,
BTS211 – E0, and
BTS211-Y0

(5) Manufacturer: PHOENIX CONTACT GmbH & Co KG

(6) Address:  Flachsmarktstrasse 8, 32825 Blomberg, Germany

(7) The design and construction of this equipment and any acceptable variations thereto are specified in the
appendix to this examination certificate.

(8) The Expert Body for Control Process Safety of DEKRA EXAM GmbH hereby certifies that this equipment has
been found to comply with the requirements of

DIN EN 61508-1:2011 Functional safety of electricalI
electronicI programmable electronic safety-related systems,
part 1: General requirements

DIN EN 61508-2:2011 Functional safety of electricalI
electronicI programmable electronic safety-related systems,
part 2: System requirements

(9) If there is an ‘X’ after the certificate number, this indicates that the addendum to this certificate specifies
special conditions for safe use of the equipment.

(10) This examination certificate relates only to the design, examination, and testing of the specified equipment in
accordance with DIN EN 61508-1:2011 and DIN EN 61508-2:2011.

(11) The marking of the equipment must include the following:

Not applicable
DEKRA EXAM GmbH

Bochum, Germany, 22 January 2014

Department Technical Expert
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(12) Addendum to

(13) Examination certificate
BVS Pb 03/08

2nd
addendum

(14) Subject and type

Repeater power supply type MACX MCR-EX-SL-RPSSI-I
MACX MCR-EX-SL-RPSSI-I-SP
MACX MCR-SL-RPSSI-I
MACX MCR-SL-RPSSI-I-SP
BTS211 – E0, and
BTS211-Y0

(15) Description

The examination was performed to determine whether the repeater power supplyI isolation amplifier type
MACX MCR(-EX)-SL-RPSS-I(-SP) satisfies the requirements of SIL 2.

The defined safety function that is examined for the equipment consists of the galvanically isolated
transmission of a 4–20 mA signal with a deviation of max. ±2%.
Output values that are either lower than 3.6 mA or higher than 21 mA are regarded as the safe state of the
system. Thus, safe errors are those in which the repeater power supply delivers an output signal that either
does not deviate by more than 2% from the input signal (= valid range) or that is outside the valid range.
Dangerous errors are those in which the repeater power supply does not follow a change in the input signal at
all or delivers an output signal that deviates by more than 2% from the input signal and is not outside the valid
range.

The equipment can be used as a repeater power supply or as an isolation amplifier. There are different
safety parameters depending on the operating mode. The safety assessments have been performed both for
use as a repeater power supply as well as for use as an isolation amplifier. The Ex variants MACX MCR-EX-
SL-RPSSI-I, BTS211 – E0, and BTS211-Y0 are identical with regard to their printed circuit boards. Different
connection terminal blocks (spring terminals instead of screw terminal blocks) are used for MACX MCR-EX-
SL-RPSSI-I-SP, which, however, are still considered equivalent with regard to their failure rate and failure
behavior. The ‘non Ex’ variant differs in that it has a lower number of components. The results of the
examination thus apply to all four types.

The design of this equipment is described in the documentation that forms the basis for the test report FLES
no. PB 14001 dated 17 January 2014.
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(16) Safety-relevant parameters for Ex variants

MTTR:
Ambient temperature:

24 h
40 °C

Maintenance intervals under review: 1–10 years

The share of the equipment on PFHI PFD in the entire safety chain should not exceed 10%.

Note:
The hardware failure rates are based on the reference values from SN 29500. There are no adjustments
with respect to any expected operating conditions and ambient conditions.

MACX MCR-EX-RPSSI-I(-SP) as repeater power supply as isolation amplifier
Target: Operating mode 1

(In active/Out
active)

Operating mode 2
(In active/Out
passive)

Operating mode 3
(In passive/Out
active)

Operating mode
4
(In passive/Out
passive)

Subsystem Type A Type A Type A Type A Type A
Architecture 1001 1001 1001 1001
HFT 0 0 0 0 0
SIL 2 2 2 2 2
SFF

60–90%
80.76%–98.45%

SFFaverage 91.09% 90.7% 90.48% 89.2%
DC 85.46% 84.45% 83.98% 82.61%
PFDAV/a 10-3–10-4 2.52*10-4 2.42*10-4 2.40*10-4 2.30*10-4

PFDAV/2a 5.00*10-4 4.82*10-4 4.76*10-4 4.58*10-4

PFDAV/3a 7.49*10-4 7.22*10-4 7.13*10-4 6.86*10-4

PFDAV/4a 9.97*10-4 9.61*10-4 9.50*10-4 9.14*10-4

PFDAV/5a 12.5*10-4 12.0*10-4 11.9*10-4 11.4*10-4

PFH 10-8–10-7 5.67*10-8 5.47*10-8 5.41*10-8 5.20*10-8

To satisfy the requirements with respect to the PFD value of an SIL 2 system, the maintenance/test interval
for the repeater power supply I isolation amplifier must not exceed 5 years.

The requirements with respect to the SFF for an SIL 2 system are satisfied for each function block.

The requirements with respect to the PFH value for an SIL 2 system are satisfied.
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(17) Safety-relevant parameters for non-Ex variants

MTTR:
Ambient temperature:

24 h
40 °C

Maintenance intervals under review: 1–10 years

The equipment’s share of PFHI PFD in the entire safety chain should not exceed 10%.

Note:
The hardware failure rates are based on the reference values from SN 29500. There are no adjustments
with respect to any expected operating conditions and ambient conditions.

MACX MCR-EX-RPSSI-I(-SP) as repeater power supply as isolation amplifier
Target: Operating mode 1

(In active/Out
active)

Operating mode 2
(In active/Out
passive)

Operating mode 3
(In passive/Out
active)

Operating mode
4
(In passive/Out
passive)

Subsystem Type A Type A Type A Type A Type A
Architecture 1001 1001 1001 1001
HFT 0 0 0 0 0
SIL 2 2 2 2 2
SFF

60–90%
80.76%–98.45%

SFFaverage 91.25% 90.24% 90.42% 89.11%
DC 85.71% 84.72% 83.92% 82.53%
PFDAV/a 10-3–10-4 2.46*10-4 2.37*10-4 2.40*10-4 2.30*10-4

PFDAV/2a 4.88*10-4 4.70*10-4 4.76*10-4 4.58*10-4

PFDAV/3a 7.31*10-4 7.04*10-4 7.13*10-4 6.86*10-4

PFDAV/4a 9.74*10-4 9.38*10-4 9.50*10-4 9.14*10-4

PFDAV/5a 12.2*10-4 11.7*10-4 11.9*10-4 11.4*10-4

PFH 10-8–10-7 5.54*10-8 5.34*10-8 5.41*10-8 5.20*10-8

To satisfy the requirements with respect to the PFD value of an SIL 2 system, the maintenance/test interval for
the repeater power supply in the operating mode as a one-channel system must not exceed 5 years.

The requirements with respect to the SFF for an SIL 2 system are satisfied for each function block.

The requirements with respect to the PFH value for an SIL 2 system are satisfied.

(18) Test result

The repeater power supplyI isolation amplifier type MACX MCR(-EX)-SL-RPSS-I-I(-SP) satisfies the
requirements for use in safety functions up to safety integrity level (SIL) 2.

(19) FLES test reports

FLES No. PB 14001, date 17 Jan. 2014

(20) Special conditions for safe use

None
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