" 199 Fire Tower Drive
Tonawanda, NY USA

Phone: (716) 629-3800
Rugged Pressure FAX: (716) 693-9162

& Level Measurement

Certificate of Compliance

The following models, with the MD option:
544, and 574

Were evaluated by:
FM Approvals
1151 Boston-Providence Turnpike
P.O. Box 9102
Norwood, MA 02062, USA

They were found to comply with the following United States Regulations:

Approval Standard Class No 3600: 1998
Approval Standard Class No. 3610:2010
Approval Standard Class No. 3810: 2005
NEMA 250: 2008

APPROVED

This shows that these products are Intrinsically Safe and Entity & Suitable for use in the following Hazardous

Locations:
Class I, I1, and III, Division 1, Groups A, B, C, D, E, F, and G
NEMA 4X (indoor and outdoor)

When installed per the following drawings:
544 and 574 CD0602

This is specified on the FM Certificate of Compliance 3Y5A1.AX
The products are marked with the FM Mark and the above ratings

I declare that the above statements are factual.

g&g .
/ 10/16/17

Joel Neri Date
Viatran Quality/Approvals Manager
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- Factory Mutual Research

1151 Boston-Providence Turnpike
P.O. Box 9102
Norwood, Massachusetts 02062

3Y5A1.AX January 16, 1995
(3610)

PRESSURE TRANSMITTERS
MODELS 544, 572, 584 & 770
FOR
HAZARDOUS LOCATIONS

from
VIATRAN CORPORATION

300 INDUSTRIAL DRIVE
GRAND ISLAND, NEW YORK 14072

I. INTRODUCTION

1.1. Viatran Corporation requested Approval of the apparatus listed in
Sections 1.2. and 1.3. to be in compliance with the applicable requirements of
the following standards.

Title Number ‘Issue Date

Intrinsically Safe Apparatus and Class No. 3610 October 1988
Associated Apparatus for Use in
Class I, IT, and III, Division 1l
Hazardous (Classified) Locations

Note: Factors applied to voltage or current rather than energy.

Electrical Equipment for Use In Class No. 3600 March 1989
Hazardous (Classified) Locations
General Requirements

Electrical and Electronic Class No. 3810 March 1989
Test, Measuring, and Process
Control Equipment

Enclosures For Electrical Equipment ANSI/NEMA-250 1991
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1.2. The following apparatus was evaluated as intrinsically safe
apparatus for use in Class I, II, III, Division 1, Groups A, B, G, D, E, F and
G in accordance with entity requirements when connected per connection diagram
CD0602, Rev. D; suitable for use in Class I, II, III, Division 1, Groups A, B,
C, D, E, F and G hazardous outdoor (NEMA 4X) locations and will appear in the
Approval Guide as follows:

IS/1 . I1,.I11/1/ABCDEFG - CD0602/D; Entity
S/I,I1,111/1/ABCDEFG

Max. Entity parameters: Vmax = 45 Vdc, Imax = 250 mA, Ci = O uF, Li = O mH
Pressure Transmitter. Models 544, 572, 584

1.3. The following apparatus was evaluated as suitable for use in Class I,
II, III, Division 1, Groups A, B, C, D, E, F and G hazardous outdoor (NEMA 4X)
locations and will appear in the Approval Guide as follows:

S/1.11.1I11/1/ABCDEFG

Pressure Transmitter. Model 770

II. DESCGRIPTION

2.1. General - Models 544, 572, 584 and 770 Pressure transmitters are
utilized to convert an applied pressure into a proportional 4-20 mA signal.
These transmitters are constructed with sub-assemblies identical to or similar
to those used 1n Model 571, 574 and 870 Pressure Transmitters examined as part
of examinations J.I. 1POA3.AX, OV3A9.AX and 3VOA8.AX. The differences between
the new models and the previously Approved Models are as follows:

2.1.1. Model 544 Pressure Transmitter - Utilizes electronics and
capacitance cell sensor identical to Approved Model 574 Pressure
Transmitter. The Enclosure construction and materials are the same as
Model 574 Transmitter. The same pressure capsule is utilized but the
process flanges were deleted and a welded fitting for a gage pressure
instrument was added.

2,1.2. Model 572 Pressure Transmitter - Utilizes electronics and load
cell sensor identical to Approved Model 571 Pressure Transmitter. The
enclosure construction and materials are the same as Model 571
Transmitter except for the addition of a secondary vessel around the
sensor for containment of tank gases.

2.1.3. Model 584 Pressure Transmitter - Utilizes electronics load and
cell sensor identical to Approved Model 571 Pressure Transmitter except
that some circuits were either deleted or disabled in order to eliminate
certain features present on Model 571 (Calibration, one zero adjustment
only). The enclosure construction and materials are the same as Model 571
Transmitter except that the senor design is modified such that the
unibody is not isolated.
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2.1.4. Model 770 Pressure Transmitter - Utilizes an enclosure
identical to Model 870 Pressure Transmitter previously Approved as
”“Suitable For”. Electrical connections to the transmitter are
accomplished through three 18 AWG wires that exit the transmitter housing
via potted 1/2 inch NPT conduit nipple.

ITI. EXAMINATION AND TESTS

3.1. General - Representative samples of the apparatus listed in Sections
1.2, and 1.3. were examined and tested by Factory Mutual Research Corporation
(FMRC) to determine thelr acceptability for use in the specified hazardous
location. The examination included circuit analysis, component tests,
temperature measurements, ignition tests, hydrostatic tests, dust-exclusion
tests, environmental protection tests, personnel safety tests as well as a
review of the manufacturer’s documentation and the unit’s physical
construction. All were satisfactory and are summarized in the following
sections. All data 1is on file at FMRC along with other documents and
correspondence applicable to this program.

3.2. Intrinsic Safety Examination, Entity - The following analysis and
tests verify Models 544, 572 and 584 Pressure Transmitters as intrinsically
safe for connection in Class I, Division 1, Groups A, B, C and D hazardous
locations,

3.2.1. Entity - Under ”entity” requirements, the concept allows
interconnection of intrinsically safe apparatus to associated apparatus,
not specifically examined in such combination. The criteria for
interconnection is that the voltage (Vmax) and current (Imax) which
intrinsically safe apparatus can receive and remain intrinsically safe,
considering faults, must be equal to or greater than the voltage (Voc or
Vt) and current (Isc or It) levels which can be delivered by the
associated apparatus, considering faults and applicable factors. In
addition, the maximum unprotected capacitance (Ci) and inductance (Li) of
the intrinsically safe apparatus, including interconnecting wiring, must
be equal or less than the capacitance (Ca) and inductance (La) which can
be safely connected to the associated apparatus. If these criteria are
met then the combination may be connected.

3.2.2. Capacitance and Inductance Assessment - Model 544 Transmitter
utilizes the same electronics assemblies as in Model 574 Transmitter
previously assessed for entity as part of examination J.I. OV3A9.AX.
Model 572 and 584 Transmitters utilize the same electronics assemblies as
in Model 571 Transmitter which was also assessed for entity as part of
examination J.I. OV3A9.AX. Analysis of Models 571 and 574 Transmitters
revealed that the maximum unprotected internal capacitance (Ci) and
inductance (Li) available across the field wire terminals of the squect
assemblies under normal and fault conditions, to be 0 uF and 0 mH. As a
result, the maximum specified voltage (Vmax) of 45 Vdc and current (Imax)
of 250 mA which can be safely applied to Models 544, 572 and 584
Transmitters’ field wires are acceptable.

Vmax = 45 Vdc Ci =0 uF
Imax = 250 mA Li = 0 mH
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3.3. Intrinsic Safety Examination, Hazardous lLocations - The following
analysis and tests verify Models 544, 572 and 584 Pressure Transmitters as
intrinsically safe for use in Class I, II, III, Division 1, Groups A, B, C, D
E, F and G hazardous (Classified) locations.

3.3.1. Capacitance Assessment - Model 544, 572 and 584 Transmitters
are encapsulated with a silicone base material within the transmitter
housing. As a result, capacitive discharge in hazardous atmospheres is
not possible. Additional evaluation was not required.

3.3.2. Inductance Assessment - Models 544, 572 and 584 Transmitters
contain no inductive components. Additional evaluation was not required.

3.3.3. Temperature Evaluation - Circuits in Models 544, 572 and 584
transmitters 1s similar to circuits in Models 571 and 574 transmitters
and were tested as part of examination J.I. 1POA3.AX. Test parameters
used during the tests exceeded the least favorable power levels which can
be delivered from the most unfavorable barrier parameters with entity
parameters of 45 Vdc and 250 mA and fault conditions applied. The tests
revealed no temperature rise greater than 10°C above the ambient
temperature and no temperature code was required on the labels. Samples
of Models 571 and 574 transmitters are considered representative of Model
544, 572 and 584 Transmitters and additional testing was not required.
Temperature codes are not required on the transmitters’ labels.

3.3.4, Component Derating - All protective diodes in the transmitters
are operating at less than 2/3 of their rated power under normal
operating conditions.

3.3.5. Creepapge and Clearance Evaluation - Distances of the
encapsulated circuits in the transmitters which affect intrinsic safety
meet the requirements in accordance with Table 6.1 of FMRC Standard 3610
at the applicable circuit voltages.

3.3.6. Comparative Tracking Index - The comparative tracking index
(CT1) for all printed circuit boards in the subject transmitters is
specified by the manufacturer to be equal to 90, which is satisfactory.

3.3.7. Class II and Class II1 Assessment - Model 544, 874 and 584
Transmitters are welded assemblies with encapsulated electronics within
the housings. This construction excludes dust from coming in contact with
circuits within the assemblies. Acceptance of the transmitters for Class
IT and III, Division 1, Groups E, F and G is based on satisfactory
examination for Class I, Division 1, Groups C and D as satisfactorily
determined in Sections 3.3.1 and 3.3.2. It is also based on the
assemblies not having a temperature above ambient temperature, as
verified in Section 3.3.3.

3.4, ”Suitable For” Examination - Model 544, 572, 584 and 770 Pressure
Transmitters are constructed such that all joints are welded and the conduits
connections, 1/2 inch NPT, are identical to that utilized on representative
transmitters tested in examinations J.I. 1POA3.AX and 3VOA8.AX. Additional
testing was not required.
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3.5. Environmental Evaluation - Model 544, 572, 584 and 770 Pressure
Transmitters are similar to the transmitters tested and Approved as part of
examination J.I. 1POA3.AX to the requirements of NEMA 4X. Due to the
constructional and materials similarities, the transmitter assemblies tested
were considered representative of the transmitter assemblies evaluated as part
of this examination. Additional testing was not required.

3.6. Protection From Electric Shock and Fire - Model 544, 572, 584 and

770 Pressure Transmitters were examined and tested to ensure that the apparatus
offers protection against the risk of electrical shock, injury or fire.
Dielectric voltage withstand tests, ground requirements and process pressure
tests conducted on samples as part of examination J.I. 1POA3.AX are considered
representative of the transmitters examined as part of this examination.
Additional testing was not required.

IV. MARKING

Markings which satisfactorily identify Pressure Transmitters is
illustrated below:

<>

APPROVED
[NTRINSICALLY SAFE,
ENTITY & SUITABLE FOR
USE IN CLASS I, I &1I,
DIV.1,GRPS A—G,INDOOR
& OUTDOOR NEMA 4X
HAZARDOUS LOCATIONS
PER CDOG0O2

MODEL 544, 571, 572, 574, & 584
<&> APPROVAL

Models 544 and 572

<> @ >

NTRINSEALLY SAPE. USE W CLASS T &I
APPROVED FOR ;
R G FaRra
DN-1,6RPS A~G, INDOOR CLASS 1: GROUPS HAZARDOUS LOCATIONS
& OUTDOOR NEMA 4X EF.G; CLASS I
HAZARDOUS LOCATIONS FOR
PER CDOBOZ LOCATIONS
MODEL 770
MODELS 571 & 574 <g> APPROVAL
<> & @ APPROVAL
Model 574 Model 770

Note: Labels not to scale.
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V. REMARKS
5.1. Manufacturer’s instructions supplied with the protective assemblies
as well as the system installation instructions and the National Electrical

Code (ANSI/NFPA-70) must be followed when installing this equipment,

5.2. Control room equipment connected to associated apparatus should not
use or generate more than the maximum 250 Vrms specified for the barrier.

5.3. Tampering or replacement with nonfactory components may adversely
affect the safe use of the system.

5.4. For guidance on installation, see ANSI/ISA RP12.6, ”“Installation of
Intrinsically Safe Instrument Systems in Class I Hazardous Locations.”

VI. FACILITIES AND PROCEDURES AUDIT

The manufacturing site at Grand Island, New York was examined with regard
to facilities and quality control procedures and results were satisfactory in
that the level of performance which produced the item which was tested was
maintained.

VII. MANUFACTURERS RESPONSIBILITIES

7.1. The documentation listed in Section VIII. is applicable to this
Approval and is on file at Factory Mutual Research Corp. No changes of any
nature shall be made unless notice of the proposed change has been given and
written authorization obtained from Factory Mutual Research Corp. The Approved
Product - Revision Report, FMRC Form 797 shall be forwarded to Factory Mutual
Research Corp. as notice of proposed changes.

7.3. On 100% of production, the transmitters shall be dielectric tested
per Viatran’s internal procedure. The electronic sub-assemblies of the
transmitters shall withstand for one minute, with no insulation breakdown, the
application of 1000 Vac with respective to the protective ground terminal.

7.4, On 100% of production, a conductance test shall be competed on the
finished transmitter assemblies, between the case and the signal pin/lead. The
test is considered satisfactory if there is less than 5 nS of conductance.

7.5. The manufacturer shall supply to the end user the documentation
listed in Section IX., under Attachments.
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VIII. DOCUMENTATION

The following documentation is applicable to this Approval and is on file
at Factory Mutual Research Corp. Drawings pertinent to Model 544, 572, 584 and
770 transmitters examined as part of this examination are also in project files
for examinations J.I. 1P0A3.AX, OV3A9.AX and 3VOAS8.AX.

Revision
Document No. or Issue Date Title
CcD0602 D IS Connection Diagram, FM, IS Installation Models
350, 351, 353, 354, 355, 509, 544, 570, 571, 572,
573, 574, 584, 709 & 870
ES0660 G Factory Mutual Labels,

Sheet 2, Models 544, 572, 584
Sheet 4, Model 770

MODEL 544 TRANSMITTER

LD0891 7/22/94 Outline, Model 544

003879 7/22/9%4 General Ass’y, Model 544
004021 B Pressure Capsule & PCBD Assy.
003660 G Control Module & Cap Ass’y

MODEL 572 TRANSMITTER

1LD0883 3/22/94 Outline, Model 572

004084 4/4/94 PR. Capsule & Sensor Ass’y, Model 572

004085 4/4/94 General Assembly, Model 572

004082 5/4/94 Pressure Capsule & Header Assy, Part A, Model 572
004086 4/4/94 Pressure Capsule & Header Assy, Part B, Model 572
2-22-2980-83 G Schematic, Single Board S/C

MODEL 584 TRANSMITTER

LD0887 7/20/94 Outline, Model 584

004093 A Assembly, Model 584

003660 G Control Module & Cap Ass’y

003873 6/17/94 Sensor Ass’y, Models 240 & 340 with 4 gage option
030512 B External Housing, Model 584

SH3040 7/19/94 Schematic, Single Board S/C, Model 584

MODEL 770 TRANSMITTER

003940
SH3041

Assembly, Model 570, 770 & 870
/29/94 Schematic, Model 770

LD0852 E Outline, Model 770 & 870, 0-100 thru 0-100K
004001 A General Assembly, Model 570, 770 & 870
003594 B Gen. Ass’y, Model 770 & 870
004103 8/30/94 Ext. Hsg. Ass’y, Model 770, Model 0-100 thru 0-100K
643436 E PC. Board Assembly, Model 247 & 770
003599 F RFI Cap Assy, Model 150, 250, 770 & 870
C
8
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IX. CONCLUSION

The apparatus described in Sections 1.2. and 1.3. meet Factory Mutual
Research Corp. requirements. Approval is effective when the Approval Agreement
is signed and received by Factory Mutual Research Corp.

EXAMINATION AND TESTS BY: R. Menot, R. Allen
ATTACHMENTS : IS Connection Diagram CD0602 Revision D

ORIGINAL TEST DATA: PDR 3Y5A1.AX
Test Notebook No. 87-559 (J.I. 1P0OA3.AX)
Test Notebook No. 90-447 (J.I. OV3A9.AX)
Test Notebook No. 92-454 (J.I. 3VOA8.AX)

WRITTEN BY: REVIEWED BX¥:

DAL

Robert Menot, Project Engineer Frank J. , Manager
Instrumentation Section Instrumentati Section
Approvals Division Approvals Division
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SINGLE OR DUAL CHANNEL BARRIER MANUFACTURERS INSTRUCTIONS, INCLUDING ANY GROUND D ANGLE PROJECTION
REQUIREMENTS ity C D O 6 O 2
_@_G ]_atran GRAND ISLAND,
A DYNISCO COMPANY NEW YORK USA






