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IMPORTANT INSTRUCTIONS

Cosasco is committed to providing the safest and highest quality products, services, and training for the
industries it serves. We are committed to ensuring that all users of our equipment work safely and efficiently.
Fully anticipating the infinite variety of conditions that may be encountered in the field would be impossible,
but we have designed this user manual to emphasize safe working practices and, as much as possible, to
convey the full benefit of our knowledge and collective experience in the use of the DCMS Downhole Tool and
Accessories. This user manual is not meant to be a sole source of instruction.

Because these tools are used in a broad range of environments and applications, it is important that the
owner and operation personnel have been assessed, certified, and deemed competent in all safety, work
management and additional risk assessment requirements in the application of this user manual.

BE SURE ALL PERSONNEL READ AND FOLLOW THE INSTRUCTIONS
IN THIS USER MANUAL AND ALL PRODUCT WARNINGS.

Product Owners (Purchasers):

1. Use the correct product for the environment and pressures present. If you are unsure, discuss
your needs with your Cosasco representative.

2. Inform, educate, and train all personnel in the proper installation, operation, and maintenance of
this product.

3. To ensure proper performance, only competent, field experienced and trained personnel should
install, operate, repair and maintain this product.

4. Save this user manual for future reference.

Product Operation Personnel:

Read and understand all instructions and operating procedures for this product.

Follow all warnings, cautions, and notices marked on, and supplied with, this product.

Follow all instructions during the installation, operation, and maintenance of this product.

To prevent personal injury, ensure that all components are in place prior to and during

operation of the product.

5. If you do not understand an instruction, or do not feel comfortable following the instructions,
contact a Cosasco service technician for clarification or assistance.

6. If this user manual is not the correct user manual for your Cosasco product, contact Cosasco at
+1-562-949-0123 and Cosasco will provide you with the requested manual.

7. Use only replacement parts specified by Cosasco. Unauthorized parts and procedures can
affect this product’s performance, safety, and invalidate the warranty. “Look-a-like”
substitutions may result in improper operation and may result in serious injury or death.

8. Save this user manual for future reference.

b=
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NOTICE

It is imperative that the safety warnings throughout this user manual are taken into
important consideration during assembly, disassembly, installation, and removal of
the Downhole Tool. Safety warnings are noted throughout this document to ensure
precautions are taken for all procedures where there are risks involved. Failure to
follow these warnings could result in serious injury or worse.

Information provided in this User Manual should not be considered as all encompassing or suitable for all
situations, conditions or environments. Each individual and the organization he/she represents is responsible
for implementing training and its/his/her own safety/injury/illness prevention program in connection with this
user manual, and should consult with their respective legal, medical or other advisors as to the suitability of
using the information in connection with this user manual.

Application of information furnished by this user manual does not guarantee that the information furnished will
meet applicable USA (including OSHA), United Kingdom, or any other country’s health or safety standards or
requirements or, by implementing any of the programs, that you or your company will be compliant with such

rules and regulations.

Rohrback Cosasco Systems, Inc., and its affiliates assume no liability arising from the use of, or reliance on
the information provided in this user manual. Always seek the advice of your legal, medical or other advisors
before using this information in this user manual.

NEITHER ROHRBACK COSASCO® SYSTEMS, INC., NOR ITS ENGINEERS/TECHNICIANS ARE
RESPONSIBLE FOR THE USE BY ANY ORGANIZATION OF THIS USER MANUAL OR ANY INFORMATION
CONTAINED HEREIN. ANY PERSON OR ORGANIZATION UTILIZING THIS USER MANUAL, FOR ANY
PURPOSE, DOES SO AT ITS/HIS/HER OWN RISK.

Vv
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INTRODUCTION 1

Introduction CHAPTER 1

The Model ER-420 Transmitter is a two-wire transmitter for use with (ER) Electrical
Resistant probes. This transmitter is well suited for plant locations, widely separated
monitoring points, and connection into a distributed control system (DCS). (Note that the

DCS must be able to graph data against time and compute metal loss corrosion rates
from supplied algorithms.)

Figure 1.1 ER-420 Transmitter Unit



2 |ER-420
I EE————————————————————————————————————.

The Model ER-420 is easily field mounted and readily applied to the measurement of
corrosivity in most process applications. Most wire loop, tube, strip or all welded ER
Probes may be used with the Model ER-420 Transmitter.

WARNING! The Model ER-420 transmitter is not suitable for use with ER Dual Sensor
Temperature Probes

The ER-420 is attached to the probe using the integral extension cable with a maximum
of length of 100 feet. A single twisted pair cable connects the Transmitter to a standard
4-20mA current loop. The Transmitter controls loop current as a function of metal loss,

beginning at 4mA, and ending at 20mA when the ER probe sensing element has been
fully corroded.

NOTE: The check element of the ER Probe is not utilized with ER-420.

The general system configuration that may be used are indicated in Figure 1.2.

HAZARDOUS AREA SAFE AREA

.

Barrier

DCS System

Frobe

- - .

Figure 1.2 System Configuration Options
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The Model ER-420 is compatible with any Cosasco ER probe type, but is furnished
specifically for each of the three basic probe types from the factory. The compatibility is
listed in Figure 1.3. It is field convertible from one type to another by selecting a probe
type with the rotary switch on the internal panel.

Transmitter Probe Type Element Type Application Switch Position
-W - A W40, W45, W60, W80 0
-T- B T4, T8, S20, S40, S60 1
S C S4, S8, S10 2
-SP - D T10, T20, T50 3

Figure 1.3 Instrument Type/Probe Type Compatibility
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Specification CHAPTER 2

Transmitter Model ER-420

. Enclosure NEMA 4X, IP66 or Stainless Steel (316L), IP66

. Weight 4 Ibs. (1.8 Kg)

. Dimensions 8.00"H x 6.25"W x 4.25"D (203mm x 165mm x 108mm)

. Probe Cable Length 5ft. Standard, 100ft. Maximum

. Hazadous Area Certifications
USA/Canada
CSA Canada Ex ib IIC T4 Gb, Tamb=-40°C to +80°C
CSA US Class |, Zone 1, AEx ib IIC T4 Gb, Tamb= -40°C to +80°C
Europe
Sira ATEX Ex ib IIC T4 Gb, Tamb= -40°C to +80°C
IECEXx
Sira IEC Ex ib IIC T4 Gb, Tamb=-40°C to +80°C

Hazardous Area Certification Notes:

Requires the use of a galvanically isolated safety barrier if probe or transmitter is
in a Class 1 Division 2 area, Zone 1, or Zone 2.

c 'E Complies with all applicable EU Product Directives: EMC Directive 9/336/EEC
ATEX Complies with all applicable EU Product Directives: ATEX Directive 94/9/EC

. Supply Voltage Range 10-30 VDC at 20 mA

. Output 4-20 mA into maximum safe area load of 600 ohms with safety barrier
. Resolution + 0.1%

. Ambient Temperature Range -40°C (-40°F) to +80°C (176°F)
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INSTALLATION CHAPTER 3

Unpacking

Check that the package contains the following items:

. Model ER-420 Transmitter

. Instruction Manual

NOTE: All ER-420 system components are carefully tested, inspected and packaged
prior to shipment. Before unpacking the instruments, please inspect the packaged

materials for shipping damage and retain damaged materials to support any claim
against the freight carrier should this become necessary.

Before Installation
Installation of the ER-420 consists of two separate tasks:

. Mechanical mounting
. Electrical wiring

Before proceeding with the installation, several items must be considered. Make sure
the Model ER-420 has the correct Cosasco type probe connector and the correct setting
for the probe type selector switch.

—y
) B
—

Figure 3.1 Types of Cable Connectors and Probes
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The transmitter should be mounted close enough to the probe to allow the use of the
60-inch extension cable supplied. For mounting of the transmitter or probe in a
hazardous area the correct galvanically isolated safety barrier and instructions of the
intrinsic safety certification must be followed.

NOTE: Transmitters are available with longer cables up to a maximum of 100 ft.
Mechanical Mounting of Transmitter

The Model ER-420 Transmitter should be located within 48 inches of the ER probe
to be monitored. The standard cable is 60 inches long and the extension cable is
1200 inches long, but it is preferable to allow a service loop of approximately 12
inches to the probe.

6.50
{165)

.31 X .50 SLOT
(8X 13 SLOT)
(4 PLACES)

4.88
(124)

4.25

(108)

4.00 |
(102)

Vent Drain ——» . : {mm)

Figure 3.2 Mounting Dimensions
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Electrical Wiring of Transmitter

If both the probe and transmitter are located in a non-electrically hazardous area, the
transmitter may be connected as any other typical two wire transmitter.

A DC supply of typically 24 VDC is required to power the 4-20mA loop. The
transmitter requires between 10 and 30 VDC at the transmitter terminals for correct
operation.

NOTE: If the environment for both the probe element in the process stream, AND
the transmitter are classified as Class 1, Division 2 or Zone 2 the transmitter may
be used without a safety barrier (see intrinsic safety certifications). If either probe
element OR transmitter are in a Class 1, Division 1 or Zone 1 a safety barrier
must be used.

HAZARDOUS AREA SAFE AREA
GALVANICALLY | SOLATED
1. S, INTERFACE
| y
I h: 3 hod
1 -

h
3

— {——

|
|
|
|
|
|
[
|
|
RN : : -
42074 f - 9
4-I0wA CURRENT LODP DISFLAY AND/OR
TRANGHITTER E | (u wiaEs) - ) D“" RECORDING DEVICE
T - -
|
|
|
|
|
|
[
|
|
|

Figure 3.3 Wiring Configurations with Safety Barriers
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Operation CHAPTER 4

The output from a model ER-420 transmitter is a 4-20mA signal that corresponds
linearly to the range of zero to the probe span.

WARNING! This linear output is different from the earlier model 4020 transmitter,
which had a non-linear characteristic. If using the ER-420 to replace a model 4020 the
conversion formula for the corrosion data must be modified.

Metal Loss From 4-20mA Signal
To convert the 4-20mA signal into metal loss the conversion formula is as follows:

I,-4}
L 5 L¥ Probe Span (mils)

{
PP |
Metal Loss in mils =

(-4}

Metal Loss in nim =~ * Probe Span (mils)* 0.0254

(f 4
Metal loss in pm = 11;6 Lo Probe Span (mils)* 25.4

It is advisable to record the metal loss typically every five minutes and generate a graph
of metal loss against time. Visual display of the data is very useful to check general
trends and the significance of any signal noise. It is also helpful in determining the filter
factor for the corrosion rate algorithm as detailed in the next section.

Corrosion Rate Calculation

For Distributed Control Systems (DCS) we recommend a corrosion rate algorithm
based on linear regression (the best straight line), with an adjustable filter factor. The
adjustable filter factor is obtained by varying the number (or time period) of readings
(m in the formula) over which the liner regression is applied. Readings are best taken
every five minutes.
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The time period over which the data should be computed is 1 to 5 days, with the
ability to adjust this, preferably on an individual probe channel basis.

Xy(x-p)
Z(l’r"#): (1)

Slope = Corrosion rate =

where,

and,

y = value of metal loss numbers, corresponding to x time base values
x = the time base values

m = the number of points used for the regression

Depending on the units chosen for x and y, the corrosion rate may need to be converted
to the rate units required.

As an example if y is in units of mils, as determined from the formula in the Metal Loss
from 4-20 mA signal section, and x is in units of days from some nominal origin. Using
a time base of 3 days of data for calculation of rate (i.e. 3 x 24 x 12 = 864 data points)
the corrosion rate from equations (1) and (2) would be in units of mils/day. This could
normally be converted to mils/year by multiplying by 365.

In setting up the algorithm the time period of 3 days in the example should be adjustable
from 1 to 5 days to provide filtering as necessary to minimize noise yet give adequate
sensitivity to upsets. The shorter the time period, the more sensitive but noisier will be
the rate calculation. The longer the time period, the less sensitive but quieter will be the
rate calculation.
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Probe Spans

The following table indicates the probe spans for the various probe types available

ER PROBE ELEMENT ;
mils mm m

Flush Element S4* B 2.0 0.051 51
Atmospheric Element S4* D

Flush Element S8* B 4.0 1.102 102
Atmospheric Element S4* D

Flush Element S10 B 5.0 0.127 127
Cylindrical Element T10 D

Flush Element S20* B 10.0 0.254 254
Cylindrical Element T20 D

Flush Element S40* B 20.0 0.508 508
Cylindrical Element T50 D 25.0 0.635 635

Figure 4.1 ER Probe Types and Spans
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Maintenance CHAPTER 5

The Model ER-420 Transmitter should require little maintenance. Normal probe
replacement is required in order to maintain continuous corrosion monitoring at a site.
All probes have a certain life based on their geometry and amount of corrosion they are
exposed to. A probe replacement schedule should be established with a criterion such
as 7/8 of probe life (875 span divisions) to time change out.

As a reminder, proper probe selection should be based on closely matching probe span
to mpy corrosion rate for optimum instrument accuracy.

During probe replacement, all connections, such as the connectors at the probe, should
be environmentally protected and checked for good electrical conduction. Under normal
conditions the Transmitter should not require recalibration when replacing identical
probes. Itis recommended as a good procedure that the current loop power source be
powered down during probe change out.

WARNING! For reasons of maintaining the intrinsic safety certifications it is important
that any repairs be carried out by Cosasco or its authorized agent to maintain the
certification of the instrument.



16 | MAINTENANCE



ER-420 17

APPENDIX A

ER Theory

ER Systems are based on the electrical resistance method of corrosion monitoring
pioneered by Cosasco in the 1950’s and 1960’s. ER probes are basically “electrical
coupons.” They determine the loss of metal from the probe by measuring the change in
its resistance. Because of the very low resistances involved, very sensitive monitoring
circuits are used in ER instruments to measure the change in probe resistance
compared to a protected reference element resistance series-connected to the
corroding measurement element. A “check” element is also included and is protected
from the process along with the reference element.

The ratio of check to reference resistance should remain constant. If it doesn't, this
indicates that degradation of the reference element may be occurring and that metal
loss readings obtained from the probe are questionable. A simplified diagram of a typical
electrical resistance monitoring circuit is shown in Figure 1.

EXPOSED MEASURE ELEMENT

PROTECTED
REFERENCE
i
ELEMENTS PROBE CURRENT
DRIVE
Vref Vechk
Vmeasure
R measure - V measure (Since I meas = 1 ref

R ref V ref

Figure 1
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As with coupons, ER probes must be allowed to corrode for a period of time before
accurate corrosion rate measurements can be made. The actual length of time required
depends upon the corrosion rate--the higher the rate, the shorter the time required,

and vice-versa. ER probes are available in a variety of styles and with useful probe life
(“span”) ranging from 2-25 mils, in styles commonly used in process piping systems.
Instrumentation to measure electrical resistance probes divides the probe span into 1000
“divisions.” A probe with a 2 mil span is therefore theoretically capable of measuring
thickness changes of 0.002 mils. In practice, however, we recommend that a change in
indicated metal loss of 10 divisions

be required before the data is used to calculate corrosion rate. Indications of an upward
or downward trend can be obtained with as little as a 4-division change, but care must
be exercised in interpreting such small changes because other factors (e.g. temperature
changes) can also be responsible. The actual time required to produce meaningful
corrosion rate information with common probe spans at different corrosion rates is
shown in Figure 2 and summarized in Table 1.

Probe Response Time Chart

10 k
NN
\.\ [~
1k =
>
o NN
= N~ U
o 100
© .
[+'4
c ANEARNS
L) Nl [N
g 10 Span
= N
3 NN T50 25 mil
S Y ——S40 20 mil
1 ~ B $20,* T20 10 mil
$10,* T10 5 mil
4 mil
B 8 2 mil
0.1 N 1 mil
- N < © T o~ <+ © 0o o e 2838 88 g8=
S o c oo - N ¥ ©ox2 QS 88~

TF50* 2500 A (0.01 mil)

Response Time - Hours
(Based on 1% Probe Life or 10 Divisions)

Figure 2
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Corrosion

Rate

(mpy)
0.1 6 months 12 months 24 months 30 months
0.5 37 days 73 days 5 months 6 months
1.0 18 days 36 days 73 days 3 months
5.0 4 days 7 days 15 days 18 days
10 2 days 4 days 7 days 9 days
25 18 hours 35 hours 3 days 4 days
50 9 hours 18 hours 35 hours 2 days
75 6 hours 12 hours 23 hours 29 hours
100 5 hours 9 hours 18 hours 22 hours

Table1

19

Elapsed Time* To:

Early Trend Meaningful End of Useful Corrosion Rate*
Indication Rate Data Probe Life with 10 mil Span
(4 Div.) (10 Div.) (1000 Div.) Probe
1.6 hour 4.0 hour 17 days 220 mpy
(5.6 mmly)
4.0 hour 10.0 hour 1.4 months 88 mpy
(2.2 mmly)
9.6 hour 1 day 3.3 months 37 mpy
(0.94 mmly
18.0 hour 1.8 days 6.0 months 20 mpy
(0.51 mmly)
1.1 days 2.7 days 9.0 months 13 mpy
(0.33 mmly)
1.5 days 3.7 days 12.0 months 10 mpy
(0.25 mmly)
1.8 days 4.6 days 15.0 months 8 mpy
(0.20 mmly)
2.2 days 5.5 days 18.0 months 6.7 mpy
(0.17 mmly)
2.9 days 7.3 days 24.0 months 5 mpy
(0.13 mmly)
*All data Shown to two significant digits only

Table 2
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From Table 1, it would appear desirable to always choose probes with the lowest span available
in order to get the greatest sensitivity. However, the more sensitive the probe, the faster the entire
probe span will corrode away and require a new probe to be installed.

Table 2 illustrates this relationship.

It is our experience that the objectives of most monitoring programs can be achieved cost-
efficiently by selecting ER probes which will reach the end of their useful life in 6 - 9 months at the
expected corrosion rate. Unlike a monthly coupon replacement program, this electrical resistance
probe will continuously produce data that verifies that the average corrosion rate over the previous
2-3 days is still at the originally-expected (design) rate. If the corrosion rate increases to twice the
design rate, meaningful data to permit the new rate to be calculated will be available in a day and
a half. Conversely, if the actual corrosion rate is below design, a longer period is required before
meaningful data are available to calculate the new rate.

ER probe elements are available in a variety of styles. A selection of the available styles is shown
in Figure 3. Cylindrical elements utilize specially-made, thin-wall tubing as the measurement
element. Cylindrical probes are generally “all-metal;” i.e., there is no other material exposed to the
process. There are, however, also some cylindrical probes available which join the probe body at
a hermetic glass seal. A variety of flush-mounted probes are also available; so-called because the
measuring element is mounted parallel to the flow stream, flush with the inside pipe wall.

CYLINDRICAL ATMOSPHERIC FLUSH END VIEW FLUSH END VIEW
(Small Diameter)

Figure 3
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Most cylindrical probes are of all-welded construction in order to eliminate the need for sealing
metal elements to non-metallic glass, epoxy or ceramic. This all-welded construction gives

the probe superior resistance to leaking. Probes with higher temperature ratings can also be
constructed in the all-welded style. A drawback to the all-welded style is that the element is
electrically connected to the pipe wall which can, in certain conditions, interfere with the corrosion
reaction on the probe. Also, because cylindrical probes are welded, in some conditions preferential
corrosion can occur in the heat-affected zones near the weld.

Flush probe elements are thin, flat metal sections embedded in epoxy or a hermetic glass seal
inside a metal probe body. Flush probes also experience certain characteristic problems, most
notably: lack of adhesion of the metal element to the epoxy, cracking of glass seals due to
differential expansion and erosion of the epoxy or glass due to high velocities, abrasive materials
in the flow stream or both. Flush ER probes mounted on the bottom of the line have been shown to
provide good results in a sour gas gathering system.

Because the measurement element is part of the primary pressure seal, and because it's
designed to corrode, ER probes have a reduced resistance to leaking after prolonged exposure.
Once the measurement element has corroded through, the internals of the probe body are
exposed to the process fluid. Although materials are chosen in part for their strength and lack of
permeability, it is our experience that process fluids will permeate throughout the probe packing
material. For this reason, quality probes are constructed of corrosion-resistant body materials
and include a secondary pressure seal, often consisting of a hermetic glass-sealed connector.
Other back-up seals are utilized in special cases, especially where process fluids will attack glass
(e.g. hydrofluoric acid service). Please contact the factory if you have any questions about the
compatibility of probe materials with your application.

The reference and check elements are protected from the process to which the measurement
element is directly exposed. Temperature changes in the process will, therefore, affect the
measure element before the reference and check elements. Because of the very low resistances
involved, these changes can significantly affect the metal loss readings. ER probes incorporate
special design features to minimize the thermal resistance of the materials insulating the reference
and check elements from the process. It should also be noted that cylindrical probes are
inherently better able to react to temperature changes due to location of the reference and check
elements concentrically inside the measure element.
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APPENDIX B

Requirements for Intrinsic
Safety Operation

To meet the requirements of the certifying authorities for the intrinsic safety certifications
under which the equipment is operated, it is important that the requirements of

the certifications documents and installation practices are followed. The following
certification documents provide this information.

WARNING! The transmitter has certifications for use with a safety barrier. In
general, the process stream into which the ER probe is installed will determine if
a safety barrier is required. If this process stream is classified as Class 1 Division
1, or Zone 1 by the jurisdiction of the applicable authority, then a safety barrier
MUST BE USED.
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Certificate of Compliance

Corilfleate:  TOI26342 Magler Comtract; 2530
Froject: FLLik o Daip Issued: 2003427

Kohrpack Cosasen Syebames, Inc.
1TH4T Smaath A verme

Santa B Sprimpx

Califomaz $0670

USA

Anention:  Mr Locky My

The products listed below are eligible to bear the CSA Mark shown
with adjacent indicators "C° and "US’ for Conada and US or with adfecent
indicator "US’ for US ondv or withow! gitlher indicator for Canada only

s D ; D bry: l_"'-.::":'l 1y

C us i Holbem

PHROICTS

CLASS 2E3id - FROCESS CONTHROL EQUTPMENT - Iniresdoally Safe Eoviy - For Harsrdous Locatkons
Ex i IC T4 Gk

CLASS 135 B - PROCESS OONTHAKL EQUIPMENT - Intrirsically Salc Enbliy - For Harzsrdous Locmtions -
CERTIFIEDF T4 LS, STA MDA HI

Al ik LC T4 Gh

Pelnde] QO30 T-A CoiToeodiateT TrARCTHIGT, inirEoese sl 1y sale, wilh inpa emity paramsers U= 30%, Ti= 1134, Pi=

DR, Ci= 1nF, 1= cinpul emily parsrmsers Lo = 5333V, o= DRILA, Po= 0.213W, Ci= BnF, Co = dd@F, (5=
WIpH, Lo= | 206 mHE 00 = Ta = R

o chatmile selalad o patiog, <in, configuration, e mieene should e made o de C58 O mificalion Becond or the
desoriptive. e port

R AT MIT By EEIZ 0817
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APPENDIX B

)

@)

Uertificate:  TIN2AE4T Muoster Comntract: 25504
Iroject: TLOAG042 Daip Issmed:  2005-04-I7

DONERTIONS OF ADCEFTARILITY

L

The equipsed shall only be supplicd from o galvesicallv-isolsted imerface. The cirouit &3 isolaled from the enclomre,
but il = indended For conmecties o simple eppershes (o comcson probel which may mod soinkain 5 500 Y isolazon
ciremi-boearthfzround a3 the probe comodes. In addibos. there i 2 facdlety Sor carthing the cable screenfshield The
girenmdi and soroom shall be oeeoeed 10 bocome conmected dof o cahk domape. The msiller chall ereas ol the

sysiem Lo caoul and soroon) bas no mone than oee coaneciion io carh onlecs e o ganhs o connecicd opede T,
githervia the stmeciure or vio on sdd giono] carth cubia

In the version with a plastx ouker ceclkosom, caposed plastic paris aad non-groanded metal ports may som an igndion
capeble level of cleciosiastc charze. Themfor. the usesicskaller shall take precaslions fo prevent the build up af
clctrosiatic charze. 2.z locale the cquipmest wheee & charge-geremting mechanism {=uch as wind-blown dast) is
urlikazly py'be prosent amd chean only with o domg Cloi

AFPLICABLE REDQUIREMENTS

CAMICSA CI2 I Mo H10-1-12 Bl 3

Sefety BEoouireeents for Eecincal Equipment Sor Meassremert, Conteod and
Lasbogstory Use - Part |: General He guim monts

CAMCRACTE T Ha HTRD: 11 R, 5 Explosive Asmeaphons - Fan 0 Bopuipon i - Ceneral nedois mens

CARMUSACTI T Mo GHTR- 10014 Bd. & | Explosie Asmosphanes - Fan 11 BEguipmeni proisciion by inirinsic saioty "0

ANSKIRASID] Ll B 3 Hafety Beguirememts (or Elecirical Fouipment & Measwrement, Conteol and
S Laboaziory Use - Port | : General Fe guime menks

AMNSKFLIL GO0 NN T Bd &

Eleamical Apparaes For Es plosive Gad simoeplsres - Pan O Gensiral
Requirement=

AMSELTL E0Tee 111 3FA 6 Fleiimical appedaliss Sor Fiplosiee Gas Almcckpienss - Pan 1 Tsrnisic Sakay =i
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Supplement to Certificate of Compliance

00260842 Master Contract: 252060

The products listed, including the latest revision deseribed below,
are elighie to be marked in accordance with the referenced Certificate.

Product Certification History

00264942

Description

2015-04-37 Original Centification of the Model 4020LT-A Corrosometer Transmitier
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APPENDIX B

IECEXx Certificate
of Conformity

INTERNATIONAL ELECTROTECHNICAL COMMISSION
IEC Certification Scheme for Explosive Atmospheres

far rdkea ancl dafiai s of e |ECER Soheme wish we'm sl Som

Cartdoan Mo ECE« R WD 07K EEuD Mo Cadlfca higlo'y
Sistus Caivaiil
Dot of e A EM-00 Fags 1af]
Apphicant Aaohrback Cosasco Sysiems
11841 E, 57lh e
Bania Fe Borirgs
Caliomna S0an)

Umited Staltes of America

Elisedricsal & ppoetra s Kotk | 40200 T-A Corrasomabar Transmilber

L0 il ey
Tyoa of Protaction: invtrineally Sale
Warking ExiolICTd G

T = 40°C be +B0FC

Approved ko issus on befral of te (E5Es A G Sl
Caatificaiion Sody

e Cardficaton Mansg e
-~ =
o i weriapnd = - e ——
Aen AN — O — PR

1. Thaa cerificoie and schadule msy orly be seeroduced n ful
2, Ty canicsie is ngl rengecaiia snd marring e progscy of e iesuing fedy
3 The Shivlas dnd methirlaly of s ced heale mep be verfad by siliong P Dhial ECE7 WWebanlz,

Carvicals ssuod Dy
SiRA Ceand ficadion Sarice

L5A Group =
Wi B, Harwa rean Iyl B
== sira @)
T It Oroup
CHS M CERTIFICKTION

United K mgdom
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IECEx Certificate
of Conformity

Canificgia Mo IECE: &R 14 0407x
D & e A EL4 R Ioguss flg. 0
Pigh & ol 5
g P e Rohrback Cosasoo Sywheme
10861 B Smih Aw=rus
Sara Fe Eor
Col fomim A0ET

Unitad Etases of Amarica

S ditions! etk heng Beados
-1

This cerbfceie s =susd a5 v ficabion that 8 sampleds), iepessnisies of prodeciion. was assesssy snd =sb=d and
fourd 1o comp by with T |EC Slandand ket babas ard el th manJfaciurgr's Suakly eyetam, sating i ihe Ex proouos
oovrsed by ths cenificale, was ass=ssed and found b ool weth ihe IECES ity mpsinm recuirernents, Ths
oerTicans = granted subject m ihe cond Doag &5 aol culin IECER Sohema Rules, IECExR OZ and Opsrsiional Dooumeris
BE BmEnie

STANDARDSE:
The &Nl Bpoersius and ey secarizhles veralions o Lopaciied in he schaduls OF i Camioao aad e anened
deurments, wes found to corply weth the folowing slendards:

IEC 60078<0 ; 2H1 Exploaren atmoagtenes - Patkd: Ganernl requremaonts

EGhihcn; &

IEC 8007814 : 3011 Exploges atmsspfame - Bart 17, Equipmer® probedion by airingds g el 1
Edition: & i

This Comfiesh o\sas med (NI Ede SOMOUETOs WY Liofnoal 3a0y SnD Senimants Muquirnmenie olbar mon mose
sxpreasly s d 1 bhe Steaiands Vned sbove,

TEST & AESESESMENT REFORTE!
A =ampleia) of fhe squipreEn| bsted hes ssccassliy mm! e Ssamneion snd s mspasmenty a8 rsoared n

Jeal R, .
SEGIREART RIS 00am

Qui=diy Besaiemant ol

SR ULCQARTE QDR
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APPENDIX B

IECEx Certificate
- of Conformity

Carbfcain b, IECEx SIR 14.0100%
Dalm of izowe: i1 6-04-0a ienus Mo 1
Fago 3 of 3
Senediila
EQUIPMENT:

Egqapitan! dnd Spsiers covarad by Fes cotisate are ag fallonss

Tt Mkt S0 H. Tl Corrusosrmini Traramilbel & & =200, laop-powesd inglrovesnl used b i seasunenmenl of

EarSEnn it proomss appicabsne  The 4020LT S0 & atached 1o 2 probe (rot covemd By g copsticaby) wermg e

irbagral se-winn, hislded cabbi and connmciod, i cable o up b 30 m (100 ) lang

The slactinrict 3w on I:h;l:l. nrrm:lﬂ.hhl:F prmigd i;rl:m IJ-I:IIH:I which B Roussd wi B an inner melal enc oS
ay b ol =

A puler antias il
[ Cdl‘l‘tﬂ-ll'l'liﬂ'ﬂl‘tﬂ-lﬂ'llb'—m DL L

1) T &

1 T mA .

A HE W -

Li 1Ak = Ak

Li a A

[ e] S5 N

E FF--

Te BT

] B4 U=

Lo 128 pH

COMDIMIONS OF CERTIFICATION: YES 55 8hown belows:

1

The aepigerenl ahall enly B gopplse o 3 gabanegs iy-ipolaled mweilace. The ol i Rolaiad frem
encloauns. Bk B 3 istended 1o connaotion 1o el e 00 es {8 cosroalon proce |, whedn may nod
EEE A & SO0 1 Fo o (G- -5 g e di e proke comdded 1h adalon, Weie e E Raiy
earthing fhe cabls soreenghiekl  The oo snd screen shall be sssamed o beoome connachksd dus i
calie dafnigs, The inelaber ahall o nsie el Fe ayelsr || 8 ol b anssn| ik ha ioss BEn ehe
connecHon o et unkess e b eerre aee oorweched fogetheer, @l feer v i e sbruchire or We an
adiinergl satth calie

In e wrrimin with a phisdlc efsr enckowes, capomcd pimlic @aks ad mea-groundad melal pErls mey
@am an gedion-chpable Bve of ecimelaEic change Theminre, B uter/inetaler ehall Balp
precegbens to prenveet the hekl op af dectrmsbetie chargs, e.g. kxale e egepmerd mhics a chnge
grnergting rmechanigm (such ax wind-biomn dust] & eoliksly k) D precent acd Cess only with & damp




sira

CERTIFICATION

1 EC TYPE-EXAMINATION CERTIFICATE
2 Equipment intended for use in Potentially Explosive Atmospheres Directive 94/9/EC
3 Certificate Number: Sira 14ATEX2304X Issue: O
4 Equipment: Maodel 4020LT-A Corrosometer Transmitter
5 Applicant: Rohrback Cosasco Systems
6 Address: 11841 E, Smith Avenus
Santa Fe Springs
California 20670
UsA

7 This equipment and any acceptable variation therefo is specified in the schedule to this cartificate and
the documents therein refered to.

] Sira Certification Service, notified body number 0518 in accordance with Article 9 of Directive 94/9/EC
of 23 March 1994, certifies that this eguipment has been found to comply with the Essentizl Health and
Safety Requiremnents relating to the design and construction of equipment intended for use in
patentially explosive atrnospheres given in Annex 11 to the Dirsctive.

The examination and test results are recorded in the confidential reports listed in Section 14.2.

g Compliance with the Essential Health and Safety Requirements, with the axception of those listed in
the schedule to this certificate, has been assured by compliance with the following documents:

EN 60079-0:2012/A11:2013 EN 60079-11:2012

The abave list of documents may detail standards that do not appear on the UKAS Scope of Accraditation, but have been added
through Sira's flexible scope of accreditation, which is available on request.

10 If the sign "X is placed after the certificate number, it indicates that the equipment is subject to special
conditions for safe use specified in the schedule to this certificate.

11 This EC type-examination certificate relates only to the design and construction of the specified
equipment. If applicable, further requirements of this Directive apply to the manufacture and supply of
this equipment.

12 The marking of the equipment shall includs the following:

@H?_G

ExibIICT4 Gb
Ta = -40°C to +80°C

o.

Project Numbsr 70012511 C Ellaby
Deputy Certification Manager

This certificate and its schedules may only be
reproduced in its entirety and without change.

Sira Certification Service
Rake Lane, Eccleston, Chester, CH4 BJN, England
Page Lof 3 9
Form 9400 Issue 3 Tel: =44 (0§ 1244 §70900
Fax  +44 (0) 1244 881330
Email: | i ificati
Wah- wany siracertifizatinn pom

ER-420

31




32 | APPENDIX B

sira

CERTIFICATION

SCHEDULE

EC TYPE-EXAMINATION CERTIFICATE Sira 14ATEX2304X
Issue 0

13 DESCRIPTION OF EQUIPMENT

The Model 4020LT-A Corrosometer Transmitter is a 4-20maA loop-powered instrument, used for the
measurement of corrosion in process applications.  The 4020LT-A is attached to a probe (not covered
by this certificate) using the integral, six-wire, shiglded cable and connector, the cable is up to 30 m
(100 ft) long.

The electronics are on a single, encapsulated, printed drcuit board, which is housed within an inner
metal enclosure.  An outer enclosure, which may be plastic or metzl, provides additional protection.

The Model 4020LT-A has the following entity parameters:

Supply (from a galvanically-isolated interface only) | Comosometer probe port (6-way connector)
Ui 30V 0
Ti 125 mA -
Pi 0.8 W -
o] 1nF 230 nF
Li 0 40 pH
Uo 5355V
Io 822 mA
Po 213 mW
Co &4 uF
Lo 12.6 pH

14 DESCRIPTIVE DOCUMENTS
141 Drawings
Refer to Certificate Annexe.
14.2  Associated Sira Reports and Certificate History

Issue | Daete Feport no. Comment
0 24 March 2015 R70012511A | The release of the prime certificate.

15 SPECIAL CONDITIONS FOR SAFE USE (denoted by X after the certificate number)

15.1  The equipment shall only be supplied from a galvanically-isolated interface. The drcuit is isolated from
the enclosure, but it is intended for connection to simple apparatus (a corrosion probe), which may not
maintain a 500 V isolation circuit-to-sarth/ground as the probe corrodes. In addition, there is a facility
for earthing the cable screen/shigld. The circuit and screen shall be assumed to become connectad
due to cable damage. The installer shall ensure that the system (i.e. drouit and screen) has no more
than one connection to earth unless the two earths are connacted together, either via the structure or
via an additional earth cable.

15.2  In the version with a plastic outer enclosure, exposed plastic parts and non-grounded metal parts may
store an igniion-capable level of elechrostatic charge.  Therefore, the userfinstaller shall @ke
precautions to prevent the build up of electrostatic charge, e.g. locate the equipment where a charge-
generating mechanism (such as wind-blown dust) is unlikely to be present and dlean only with 2 damp

cloth.
This certificate and it schedules may only be
reoroduced in its entirety and without change. Sira cE"tification Service
Rake Lane, Eccleston, Chester, CH4 BJN, England
Page 2 of 3 Tel: +44 (0) 1244 570900

Form 9400 Issue3 Faxc ; 44 (0) 1244 621330
Emiail:
Web:

www siracertification.com
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sira

CERTIFICATION

SCHEDULE

EC TYPE-EXAMINATION CERTIFICATE Sira 14ATEX2304X
Issue 0

16 ESSENTIAL HEALTH AND SAFETY REQUIREMENTS OF ANNEX II (EHSRs)

The relevant EHSRs that are not addressed by the standards listed in this certificate have been
identified and individually assessad in the reports listed in Section 14.2.

17 CONDITIONS OF CERTIFICATION
17.1  The use of this certificate is subject to the Regulations Applicable to Holders of Sira Certificates.

17.2  Holders of EC typsexamination certificates are reguired to comply with the production control
reguirements defined in Article 8 of directive 94/9/EC.

This cartificate and its schedules may only be
reproduced in its entirety and without change. sira Certlflcatlon sENlce
Rake Lane, Eccleston, Chester, CH4 8JN, England

Page 3of 3 Tel: +44 (0) 1244 670000

Earm Q4N Tecua® Fax +44 (0) 1244 681330
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APPENDIX B

Certificate Annexe

sira

Certificate Number:  Sira 14ATEX2304X

Equipment: Model 4020LT-A Corrosometer Transmitter

Applicant: Rohrback Cosasco Systems CERTIFICATION

Issue 0

Drawing no. | Sheets | Rev. | Date (Sirastamp) | Description

723357 1ofl |- 24 Mar 15 Critical component list

723358 1of1 |- 09 Jan 15 Sector diagram

723359 102 |- 09 Jan 15 Schematic

723361 1012 |A 09 Jan 15 Artwiork

723367 1ofl |- 13 Mar 15 Control drawing

723370 12 |- 13 Mar 15 General assembly

723375-1 1ofl |- 13 Mar 15 Marking, IECEx/ATEX

This cartificate and its schedules may only be . — 4 "

reproduced in its entirety and without change. S"-a cErtlflcatlon s,ervlce

Rake Lane, Eccleston, Chester, CH4 BJN, England

Page1of1 Tel: +44 (0) 1244 6T0O00

Form 9400 Issus3d

Fa +44 (0) 1244 581330
Email:  nfo@siracedifcation.com






