/\ WARNING

If your application is rated as a Hazardous Location,

Operations Manual

you MUST use model ER5050. Models ER5000,
DOPSM2064X012_AD ER5020, ER5040, ER5100 and ER5110 are not
02/2024 intended for or rated for use in Hazardous Locations.

TESCOM™ ER5000 Series

User Manual

Do not attempt to select, install, use or maintain
this product until you have read and fully
@ understood the Safety, Installation & Operations
Precautions section of this manual.
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ER5000 — Safety, Installation & Operations Precautions

TESCOM™ ELECTRONIC CONTROLLERS
/A WARNING

CONTROLLER OR ACCESSORY UNTIL YOU HAVE READ AND FULLY
UNDERSTOOD THESE INSTRUCTIONS.

BE SURE THIS INFORMATION REACHES THE OPERATOR AND STAYS WITH THE
PRODUCT AFTER INSTALLATION.

DO NOT PERMIT UNTRAINED PERSONS TO INSTALL, USE OR MAINTAIN THIS
CONTROLLER OR ACCESSORY.

IMPROPER SELECTION, IMPROPER INSTALLATION, IMPROPER MAINTENANCE,
MISUSE OR ABUSE OF THIS CONTROLLER OR RELATED ACCESSORIES CAN CAUSE
DEATH, SERIOUS INJURY AND/OR PROPERTY DAMAGE.

OXYGEN SERVICE REQUIRES SPECIAL EXPERTISE AND KNOWLEDGE OF SYSTEM
DESIGN AND MATERIAL COMPATIBILITY IN ORDER TO MINIMIZE THE POTENTIAL
FOR DEATH, SERIOUS INJURY AND|/OR PROPERTY DAMAGE.

Possible consequences include but are not limited to:

@ DO NOT ATTEMPT TO SELECT, INSTALL, USE OR MAINTAIN THIS

¢ High velocity fluid (gas or liquid) discharge

. A Electrocution

¢ Parts ejected at high speed

« Contact with fluids that may be hot, cold, toxic or otherwise injurious
« Explosion or burning of the fluid

¢ Lines/hoses whipping dangerously

¢ Damage or destruction to other components or equipment in the system

/\ CAUTION
SAFETY PRECAUTIONS

ik W

Read and understand the user’s manual before operating the controller.
Inspect the controller and accessories before each use.

Operate the unit only under specified environmental conditions.

Follow instructions in the manuals for proper wiring.

Never connect the controller or accessories to a supply source having a voltage
greater than the maximum rated voltage of this controller or accessory.

Never connect the controller or accessories to a supply source having a pressure
greater than the maximum rated pressure of this controller or accessory.

Never use anything but clean dry inert gases or air into the
electropneumatic controller.

Start up sequence for electropneumatic controllers is:
a. Feedback loop must beinstalled and operational.

b. Electrical power should be applied and system setpoint reduced to
its lowest pressure output before turning on the pneumatic supply to
the controller.

Refer to product label (modification specific) for maximum inlet pressures. If
this rated pressure cannot be found, contact your local TESCOM representative
for the rated pressure prior to installation and use. Verify the designed pressure
rating of all equipment (e.g., supply lines, fittings, connections, filters, valves,
gauges, etc.) in your system. All must be capable of handling the supply and
operating pressure.
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ER5000 — Safety, Installation & Operations Precautions

10.

19.
20.

21.

Clearly establish flow direction of the fluid before installation of controllers,
regulators, valves and accessories. It is the responsibility of the user to install
the equipmentin the correct direction.

. Remove pressure from the system before tightening fittings, gauges

or components.

. Never turn controller, regulator or valve body. Instead, hold the controller body

and turn fitting nut.

. Ifacontroller, regulator or valve leaks or malfunctions, take it out of

service immediately.

. Do not modify equipment or add attachments not approved by

the manufacturer.

. Apply pressure to the system gradually, avoiding a sudden surge of fluid or

pressure shock to the equipmentin the system.

. Regulators are not shut-off valves. Install a pressure relief device downstream

of the regulator to protect the process equipment from operating pressure
increases. Shut off the supply pressure when the regulatoris not in use.

. Periodicinspection and scheduled maintenance of your equipment is required

for continued safe operation.

. The frequency of servicing is the responsibility of the user based on the

application. Never allow problems or lack of maintenance to go unreported.
Read and follow precautions on compressed gas cylinder labels.
Itisimportant that you analyze all aspects of your application and review

all available information concerning the product or system. Obtain, read
and understand the Material Safety Data Sheet (MSDS) for each fluid used in
your system.

Never use materials for controllers, regulators, valves or accessories that are
not compatible with the fluids being used.

22

23.

24.

25.

26.

27.

28.
29.
30.
31.
32.

. Users must test under normal operating conditions to determine suitability of
materials in an application.

Vent fluids to a safe environment and in an area away from employees. Be sure
that venting and disposal methods are in accordance with Federal, State and
Local requirements. Locate and construct vent lines to prevent condensation
or gas accumulation. Make sure the vent outlet is not obstructed by rain, snow,
ice, vegetation, insects, birds, etc. Do not interconnect vent lines; use separate
lines if more than one vent is needed.

Do not locate controllers, regulators, valves or accessories using flammable
fluids near open flames or any other source of ignition. Use of Hazardous Location
controllers may be necessary to be in accordance with local electric codes.

Some fluids, when burning, do not exhibit a visible flame. Use extreme caution
when inspecting and/or servicing systems using flammable fluids to avoid
death or serious injury to employees. Provide a device to warn employees of
these dangerous conditions.

Many gases can cause suffocation. Make certain the area is well ventilated.
Provide a device to warn employees of lack of Oxygen.

Never use oil or grease on these controllers, regulators, valves or accessories.
Oil and grease are easily ignited and may combine violently with some fluids
under pressure.

Have emergency equipment in the area if toxic or flammable fluids are used.
Upstream filters are recommended for use with all fluids.

Do not bleed system by loosening fittings.

Preventicing of the equipment by removing excess moisture from the gas.

Always use proper thread lubricants and sealants on tapered pipe threads.
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ER5000 — Safety, Installation & Operations Precautions

INSTALLATION

Inspect the controller and accessories for physical damage and contamination.
Do not connect the controller or accessory if you detect oil, grease or damaged
parts. If the controller or accessory is damaged, contact your local TESCOM™
representative to have the controller cleaned or repaired.

Make sure that the components and materials used in the fluid handling
system are compatible with the fluid and have the proper pressure rating.

c Make sure that the components used in the electronic system are
compatible with and have the proper voltage rating.

REPAIR SERVICE

If a controller leaks or malfunctions, take it out of service immediately. You must
have instructions before doing any maintenance. Do not make any repairs you do
not understand. Have qualified personnel make repairs. Return any equipment
in need of service to your equipment supplier for evaluation and prompt service.
Equipment is restored to the original factory performance specifications, if
repairable. There are flat fee repair charges for each standard model. The original
equipment warranty applies after a complete overhaul.

SAFE COMPONENT SELECTION

1.

Consider the total system design when selecting a component to ensure safe,
trouble-free performance.

The useris responsible for assuring all safety and warning requirements of the
application are met through his/her own analysis and testing.

TESCOM may suggest material for use with specific media upon request.
Suggestions are based on technical compatibility resources through
associations and manufacturers. TESCOM does NOT guarantee materials to be
compatible with specific media — THIS IS THE RESPONSIBILITY OF THE USER!

Component function, adequate ratings, proper installation, operation and
maintenance are the responsibilities of the system user.

The useris responsible to be in accordance with all the necessary mechanical
and electrical codes required for installation and operation of the system. These
requirements include but are not limited to all Hazardous Location controllers.

The useris responsible for the selection of the proper model number of the
controller that would meet the application’s possible hazardous environment
or conditions.

Do not modify equipment or add attachments not approved by
the manufacturer.
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ER5000 — Safety, Installation & Operations Precautions

TESCOM™ REGULATORS
/A WARNING

REGULATOR, VALVE OR ACCESSORY UNTIL YOU HAVE READ AND FULLY

@ DO NOT ATTEMPT TO SELECT, INSTALL, USE OR MAINTAIN THIS
UNDERSTAND THESE INSTRUCTIONS.

BE SURE THIS INFORMATION REACHES THE OPERATOR AND STAYS WITH THE
PRODUCT AFTER INSTALLATION.

DO NOT PERMIT UNTRAINED PERSONS TO INSTALL, USE OR MAINTAIN THIS
REGULATOR, VALVE OR ACCESSORY.

IMPROPER SELECTION, IMPROPER INSTALLATION, IMPROPER MAINTENANCE,
MISUSE OR ABUSE OF REGULATORS, VALVES OR RELATED ACCESSORIES CAN CAUSE
DEATH, SERIOUS INJURY AND/OR PROPERTY DAMAGE.

OXYGEN SERVICE REQUIRES SPECIAL EXPERTISE AND KNOWLEDGE OF SYSTEM
DESIGN AND MATERIAL COMPATIBILITY IN ORDER TO MINIMIZE THE POTENTIAL
FOR DEATH, SERIOUS INJURY AND/OR PROPERTY DAMAGE.

Possible consequences include but are not limited to:
* High velocity fluid (gas or liquid) discharge
¢ Parts ejected at high speed
* Contact with fluids that may be hot, cold, toxic or otherwise injurious
« Explosion or burning of the fluid
¢ Lines/hoses whipping dangerously

¢ Damage or destruction to other components or equipment in the system.

/\ CAUTION
SAFETY PRECAUTIONS

1.
2.

Inspect the requlator, valve and accessories before each use.

Never connect regulators, valves or accessories to a supply source having a
pressure greater than the maximum rated pressure of the regulator, valve
oraccessory.

Refer to product label (model specific) for maximum inlet pressures. If this
rated pressure cannot be found, contact your local TESCOM representative for
the rated pressure prior to installation and use. Verify the designed pressure
rating of all equipment (e.g., supply lines, fittings, connections, filters, valves,
gauges, etc.) in your system. All must be capable of handling the supply and
operating pressure.

Clearly establish flow direction of the fluid before installation of regulators,
valves and accessories. It is the responsibility of the user to install the
equipment in the correct direction.

Remove pressure from the system before tightening fittings, gauges
orcomponents.

Never turn regulator or valve body. Instead hold regulator or valve body and
turn fitting nut.

If aregulator or valve leaks or malfunctions, take it out of service immediately.

Do not modify equipment or add attachments not approved by
the manufacturer.

Apply pressure to the system gradually, avoiding a sudden surge of fluid or
pressure shock to the equipmentin the system.
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ER5000 — Safety, Installation & Operations Precautions

10.

13.
14.
15.

Regulators are not shut-off devices. Install a pressure relief device downstream
of the regulator to protect the process equipment from overpressure
conditions. Shut off the supply pressure when the regulator is not in use.

. Periodicinspection and scheduled maintenance of your equipment is required

for continued safe operation.

. The frequency of servicing is the responsibility of the user based on

the application.
Never allow problems or lack of maintenance to go unreported.
Read and follow precautions on compressed gas cylinder labels.

Itisimportant that you analyze all aspects of your application and review
all available information concerning the product or system. Obtain, read
and understand the Material Safety Data Sheet (MSDS) for each fluid used in
your system.

. Never use materials for requlators, valves or accessories that are not

compatible with the fluids being used.

. Users must test components for material compatibility with the system

operating conditions prior to use in the system.

. Vent fluids to a safe environment and in an area away from employees. Be sure

that venting and disposal methods are in accordance with Federal, State and
Local requirements. Locate and construct vent lines to prevent condensation
or gas accumulation. Make sure the vent outlet is not obstructed by rain, snow,
ice, vegetation, insects, birds, etc. Do not interconnect vent lines; use separate
lines if more than one vent is needed.

. Do not locate regulators, valves or accessories controlling flammable fluids near

open flames or any other source of ignition. Use of Hazardous Location controllers
may be necessary to be in accordance with local electric codes.

20.

21.

22.

23.
24,
25.
26.
27.

Some fluids when burning do not exhibit a visible flame. Use extreme caution
when inspecting and/or servicing systems using flammable fluids to avoid
death or serious injury to employees. Provide a device to warn employees of
these dangerous conditions.

Many gases can cause suffocation. Make certain the area is well ventilated.
Provide a device to warn employees of lack of Oxygen.

Never use oil or grease on these regulators, valves or accessories. Oil and grease
are easily ignited and may combine violently with some fluids under pressure.

Have emergency equipment in the area if toxic or flammable fluids are used.
Upstream filters are recommended for use with all fluids.

Do not bleed system by loosening fittings.

Prevent icing of the equipment by removing excess moisture from the gas.

Always use proper thread lubricants and sealants on tapered pipe threads.
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ER5000 — Safety, Installation & Operations Precautions

INSTALLATION
/\ WARNING

Investigate and apply the most recent standards for Hazardous Locations for
your area set by ANSI, ISO and OSHA, as well as all electrical codes and fire and
safety standards, to determine if your application will require a Hazardous
Location model.

/\ CAUTION

Do not open packaging until ready for installation orin a clean environment. Product
is cleaned in accordance with CGA 4.1 and ASTM G93, Verification Type 1, Test 1 and
Test 2. With periodic verification of cleaning process to MIL-STD-1330D.

/A WARNING

Make sure that the components and materials used in the fluid handling
system are compatible with the fluid and have the proper pressure rating.
Failure to do so canresult in death, serious injury and|or property damage.

Inspect the regulator, valve and accessories for physical damage and contamination.
Do not connect the regulator, valve or accessory if you detect oil, grease or damaged
parts. If the regulator, valve or accessory is damaged, contact your local TESCOM™
representative to have the regulator cleaned or repaired.

REPAIR SERVICE

If a regulator or valve leaks or malfunctions, take it out of service immediately.

You must have instructions before doing any maintenance. Do not make any
repairs you do not understand. Have qualified personnel make repairs. Return any
equipment in need of service to your equipment supplier for evaluation and prompt
service. Equipment is restored to the original factory performance specifications,

if repairable. There are flat fee repair charges for each standard model. The original
equipment warranty applies after a complete overhaul.

A\ CAUTION

PROPER COMPONENT SELECTION

1. Consider the total system design when selecting a component for use in
asystem.

2. Theuserisresponsible for assuring all safety and warning requirements of the
application are met through his/her own analysis and testing.

3. TESCOM may suggest material for use with specific media upon request.
Suggestions are based on technical compatibility resources through
associations and manufacturers. TESCOM does NOT guarantee materials to be
compatible with specific media -- THIS IS THE RESPONSIBILITY OF THE USER!

4. Component function, adequate ratings, proper installation, operation and
maintenance are the responsibilities of the system user.

/\ WARNING

Do not modify equipment or add attachments not approved by the
manufacturer. Failure to do so can result in death, serious injury andfor
property damage.
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Conventions of This Manual

Navigating This Manual

referto Text formatted as gray and italic denotes a clickable cross Clicking any item in the Table of Contents moves you to that page
page 41 reference. Clicking this text moves you to the referenced page in the manual.
in the manual. After reading the referenced material, you can You can also open the Bookmarks panel at any time to access an
return to your original page by clicking the BACK button at the interactive set of links based on the Table of Contents.
bottom of the page.
Cross references link to figures, tables and section headings. @ Clicking the PREVIOUS button moves you to the previous
Also, words which are described in the Glossary are cross consecutive page in the manual.
referenced to their Glossary description the first time they
appear in the body text. Clicking the NEXT button moves you to the next consecutive page
@ in the manual.
Click the Add Text formatted as gray and narrow denotes a part of the
Variable button user interface, either of the Windows operating system or Clicking the BACK button moves you to the previously viewed page
the ERTune™ program. This includes menu |t'ems, bl{ttons, BACK in the ng"mnual. This button returnZyou to yoEr origina{ page af’ferg
windows, screens, commands and onscreen instructions. you click a cross reference.
Paragraphs highlighted by the NOTE icon contain information
%OTE that should be given particular attention.
Microsoft®, Windows®, Windows XP®, Windows Vista®, Windows 7®,
%IIPORTANT' _Paragrap'hs highlighted by the IMPORTANT! icon contain Windows 8® and Windows® Explorer® are registered trademarks of
: information that references specific requirements of your Microsoft Corporation in the United States and other countries.
operating system.
Paragraphs highlighted by the CAUTION icon contain
A CAUTION information that must be followed to maintain a safe and
successful operating environment.
Paragraphs highlighted by the WARNING icon contain
A WARNING information about practices or circumstances that can lead to

personal injury or death, property damage or economic loss.
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ER5000 Series — Features and Specifications
ER5000 Series Part Numbering System ER5000 Standard Features

As Figure 1 indicates, several base styles are available, including a * USBand RS485 communications
compact OEM model for tight spaces where the NEMA 4 enclosure
isn’t needed. Please consult with your TESCOM™ representative

for special modifications or requirements. * 1/8"NPTF Inlet and Exhaust Ports

f***

» USB cable with integrated strain relie

ER5 XX X X X - X e 1/2"SAE controlled Outlet Port
* Adaptor fitting 1/2" SAEx 1/8" NPTF

I Cy Configuration

Base Style 1 Standard Valves, C, = 0.01 * Maximum inlet pressure = 120 psig [ 8.2 bar***

00 Standard NEMA 4X

02 Integrated Double Piston* . .

04 OEM Style (No Cover)* Analog Signal Type * 0-100 psig [ 0-6.9 bar internal sensor

05 Hazardous Location Enclosure™* I 4-20mA[1-5VDC " . .

10 Integrated with 44-4000* V 0-10VDC e ERTune™ program for Windows XP, VISTA, Windows 7 and

11 Integrated with 44-5200* Windows 8

Features 4
Internal Sensor Configuration S Standard Features JMIPORTANT! Windows 8 users: In order to maintain compatibility
0 0-100 psig, 0.1% Accuracy " | F Enhanced Features with previous Windows operating systems, the ERTune™ program uses
the .NET Framework 3.5, which is not installed by default in Windows

* Contact the factory for dimensions and specifications of these ER5000 Series models. 8. Ifyou are using Windows 8, you will need to download and install

.NET Framework 3.5 before installing the ERTune™ program. You may
also need to disable Driver Signature Enforcement to install the ER5000
Figure 1: Breakdown of the ER5000 Part Number driver. We have provided step-by-step instructions for both these tasks
in Appendix A: Setting up the ERTune™ Program on Windows 8 PCs.

** Click this link to view all Hazardous Location certiffications for FR5050 model.

*** These features do not apply to ER5050 Hazardous Location model.

www.emerson.com/tescom O :] O 15



ER5000 Series — Features and Specifications

ER5000
¢ Dimensions - Side Views

Contact the factory for dimensions and specifications =\ —
of models ER5020, ER5040, ER5100 and ER5110.
Referto the ER5000 Series Part Numbering System.

3.90
Inlet Port Exhaust Port
[99.0] 1?§E§§ n;[l:(F 1/8-27 NPTF 1/8-27 NPTF

TESCHOM

MODEL: ER 50041-1
P.D. SETTINGS|

X
Atmospheric
C& i Reference for 1 gﬁ
Internal Sensor
.63 87
o [16.0] }‘_.93 RPN 1221
[24.9] [23.7] | [23.7] Not Used
q— All dimensions are called out in q’-
inches [millimeters]
Mounting
Holes
#10-32 UNF

.50 IEULL THREAD

M5X0.8
Y TaneTE U214 NPTF 1271 THR)EAD]

Connection for Connection for aces

USB Wiring Internal Wiring
5) o) ¥ T L —NotUsed
.75
[19.0] —— O @ T .20
75 L (5.1
54 54 [19.0]
[13.77] [13.77] o
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ER5000 Series — Features and Specifications

ER5000
Dimensions - Top and Bottom View
Contact the factory for dimensions and specifications
of models ER5020, ER5040, ER5100 and ER5110.
Refer to the ER5000 Series Part Numbering System.

[94.5] Top View

All dimensions are called out in
inches [millimeters]

3.72
[94.5]

Outlet Port

| 1/25AE(3/4-16 UNF)

Bottom View

fe——1.86 —»

[47.2]
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ER5000 Series — Features and Specifications

4.09
[103.8]

ER5050 Hazardous Location Model
Dimensions - Side Views

Contact the factory for dimensions and specifications
of models ER5020, ER5040, ER5100 and ER5110.
Referto the ER5000 Series Part Numbering System.

Inlet Port
Gauge Port 1/8-27 NPTF
1/8-27 NPTF

Atmospheric Reference

for Internal Sensor

@)e
&)s

-

1/8" NPTF {

Not Used
DO NOT REMOVE

1/2-14 NPTF
Conduit
Connection for
USB Wiring

External Ground — 54 [13.77]

4;*_ [1"11.30]

A\ CAUTION

Removal of ANY of the 1/8" NPTF
plugs called out on this page, other
than the Gauge Port plug, will
invalidate the Hazardous Location
certification for the ER5050.

1/2-14 NPTF
L Conduit
Connection for

Internal Wiring

S

j All dimensions are called outin
= inches [millimeters]

54[13.77]

Exhaust Port
1/8-27 NPTF
.83
fﬁ( [21.0]
)
BEXH
.93 .
1237] 1/8" NPTF Plug - Not Used
: DO NOT REMOVE
N
Mounting
Holes
#10-32 UNF
.50 FULL THREAD
[M5X0.8
12.7 FULL THREAD]
(4 Places)
1/8" NPTF Plug
Not Used
S |_——DO NOT REMOVE
D)
O
=

75 [19.0] (4x).

—+ ['52.(1)]
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ER5000 Series — Features and Specifications

ER5050 Hazardous Location Model
Dimensions - Top and Bottom View

Contact the factory for dimensions and specifications
of models ER5020, ER5040, ER5100 and ER5110.
Referto the ER5000 Series Part Numbering System.

Top View

I~
Cover Lock Screw

All dimensions are called out in
inches [millimeters]

Outlet Port

| 1/25AE(3/4-16 UNF)

Bottom View

fe——1.86 —»

[47.2]
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ER5000 Series — Features and Specifications

ER 5000 Specifications

Contact the factory for dimensions and specifications of models FR5020, FR5040, FR5700 and ER5T70. Refer to the FR5000 Serves Part Numbering System.

Enclosure
Type 4X, IP66. If the two 1/2-14 NPTF ports are unused, properly
seal with a plug.

CE Approved Wiring Instructions
Use shielded, twisted pair cable.

Weight
3.11bs/1.4kg

Media

Supply pressure must be clean, dry inert gas or instrument grade
air that meets the requirements of ISA Standard 7.0.01. Use of an
in-line filter that meets the requirements of ISA standard 7.0.01
and is less than 40 microns and as small as 10 microns, is highly
recommended to prevent damage to the solenoid valves. Moisture
should be kept to a minimum.

Ports
Conduit: 1/2" NPTF
Pneumatic: ~ 1/8"NPTF —Inlet, Exhaust and Gauge Ports

1/2" SAE — Controlled Outlet Port

Power Requirement
Voltage: 24V DC (22V DCto 28V DC)
Current: 340 mA max, 180 mA nominal

Environment

Temperature: -30°Cto 75°C (dry Nitrogen supply gas)

5°Cto 75°C (shop air)

28"to32"Hg /71 mm to 762 mm Hg

To 100% R.H. (non-condensing) @ 0°C to 75°C.

Pressure:
Humidity:

Inlet Pressure

Minimum: Outlet pressure + 1 psig
Maximum: 120 psig [ 8.2 bar
Typical: 110 psig [ 7.5 bar

%OTE Response time is affected by input pressure.

Sensor Update Rate
25ms (rate of sensor reading and processing task)

USB Communication Interface

USB: 2.0
Maximum cable length: ~ 15ft/4.5m
Connector: Mini-B

www.emerson.com/tescom
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ER5000 Series — Features and Specifications

ER 5000 Specifications (cont.)

RS485 Communication Interface

Networking: Up to 32 controllers on one network
Maximum cable length: 4000 ft /1219 m

Baud rate: 9600

Flow Rate

Cv: 0.01

%OTE The flow rate can be increased using a booster regulator.
Accuracy

Room temp: 0.1% of span maximum

Response Time
Rise Time:  257ms— 10 psig to 90 psig [ 0.7 barto 6.2 bar
Fall Time:  552ms—90 psig to 10 psig / 6.2 barto 0.7 bar

%’OTE Step response into dead-end system (1 cubic inch volume).

External Analog Input Impedance
4-20mA:  250Q

1-5V: 220KQ —single input pin to ground
1.7MQ — differential input
0-10V: 100KQ

Digital Inputs
Voltage Range/Input Impedance:
4-20 mA: 250Q

1-5V: 220KQ — single input pin to ground
1.7MQ — differential input

0-10V: 100KQ

Digital Outputs

Current: 50 mA continuous, 100 mA instantaneous

Voltage: 5V to 28V

Type: Open collector, grounded emitter

Analog Output

4-20 mA: Better than 0.5% accuracy;
loads from 50Q to 1000Q
0-10vVDC: Better than 0.5% accuracy;

loads no less than 5000Q
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ER5000 Series — Features and Specifications

Hazardous Location Model (ER5050) Specifications

Certifications Ports
Refer to Hazardous Locations Special Requirements and Certification Conduit: 1/2" NPTF
for the ER5050 for a complete list of hazardous location certifications. Pneumatic: ~ 1/8"NPTF — Inlet, Exhaust and Gauge Ports
1/2" SAE — Controlled Outlet Port
Enclosure
Type 4X/IP66. If the two 1/2-14 NPTF ports are unused, properly Power Requirement
seal with a metal plug. Voltage: 24V DC (22V DC to 28V DQ)
Current: 340 mA max, 180 mA nominal

CE Approved Wiring Instructions

Environment

Temperature: -20°Cto 60°C (dry Nitrogen supply gas)
5°Cto 60°C (shop air)

Use shielded, twisted pair cable. Use rigid metal conduit to
enclose the wiring entering the ER5050 when required per local
electrical code.

Pressure: 28"to32"Hg /71 mm to 762 mm Hg
Weight Humidity: ~ To 100% R.H. (non-condensing) @ 0°C to 60°C.
2.6lbs/1.2kg
Inlet Pressure
Media Minimum: Outlet pressure + 1 psig
Supply pressure must be clean, dry inert gas or instrument grade Maximum: 110 psig [ 7.5 bar
air that meets the requirements of ISA Standard 7.0.01. Use of Typical: 110 psig 7.5 bar

anin-line filter that meets the requirements of ISA standard
7.0.01 and is less than 40 microns and as small as 10 microns, is
highly recommended to prevent damage to the solenoid valves.
Moisture should be kept to a minimum.

AOTE Response time is affected by input pressure.

Sensor Update Rate
25ms (rate of sensor reading and processing task)
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ER5000 Series — Features and Specifications

Hazardous Location Model (ER5050) Specifications (cont.)

USB Communication Interface

USB: 2.0
Maximum cable length: ~ 15ft/4.5m
Connector: Mini-B

AIOTE Due to varying hazardous location wiring requirements, a USB
cableis notincluded with the ER5050.

RS485 Communication Interface

Networking: Up to 32 controllers on one network
Maximum cable length: 4000 ft /1219 m

Baud rate: 9600

Flow Rate

Cv: 0.01

%OTE The flow rate can be increased using a booster regulator.
Accuracy

Room temp: 0.1% of span maximum

Response Time
Rise Time: 257ms — 10 psig to 90 psig [ 0.7 bar to 6.2 bar
Fall Time: 552ms — 90 psig to 10 psig [ 6.2 bar to 0.7 bar

AOTE Step response into dead-end system (1 cubic inch volume).

External Analog Input Impedance
4-20 mA: 250Q

1-5V: 220KQ —single input pin to ground
1.7MQ — differential input

0-10V: 100KQ

Digital Inputs

Voltage Range/Input Impedance:
4-20 mA: 250Q

1-5V: 220KQ —single input pin to ground
1.7MQ — differential input
0-10V: 100KQ

Digital Outputs

Current: 50 mA continuous, 100 mA instantaneous
Voltage: 5V to 28V
Type: Open collector, grounded emitter

Analog Output

4-20 mA: Better than 0.5% accuracy;
loads from 50Q to 1000Q
0-10V DC: Better than 0.5% accuracy;

loads no less than 5000Q

www.emerson.com/tescom

OC—0) 23



ER5000 Series — Features and Specifications

Accessories
Part # Description
80129 1/8" NPTF male tube connector
82575-25 250 mA [ 24V DC power supply — input voltage 120V AC, 60 Hz
82575-50 500 mA [ 24V DC power supply — input voltage 120V AC, 60 Hz
82919 Potentiometer with digital display
82948 USB to RS485 converter
85061 RS232 to RS485 converter
85121 12-wire, shielded, twisted pair cable assembly — 24" | 61 cm Included with all standard ER5000s
ERSA04539 20-wire, shielded, twisted pair cable assembly — 24" [ 61 cm Included with “F” model ER5000s
85138-X 12-wire, shielded, twisted pair cable assembly — 5, 10, 20, 50 and 100 ft / 1.5, 3, 6, 15 and 30 m options
ERSA04539-X 20-wire, shielded, twisted pair cable assembly — 5, 10 and 20 ft / 1.5, 3 and 6 m options
85145 Filter kit
ERAA03458-02 | Adaptor fitting 1/2" SAE x 1/8" NPTF — mates ER5000 to most TESCOM™ air actuated regulators Included with all standard ER5000s
ERAA03458-04 | 1/2"SAEX 1/4"NPTF
ERAA03409 USB Cable with Mini-B connector Included with all standard ER5000s NOT for use with ER5050s
ERAA05146 MTA Connector Replacement Kit
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ER5000 — What’s New

New Features

Built-in USB connectivity

Improved resolution for data acquisition with 16-bit A/D
converter

For “F” model ER5000s, single 20-wire cable replaces separate
12-wire and 8-wire cables

Suspend Control, a new operational mode available on

“F” models, gives you the ability to lock output at a stable
pressure over an extended period of time for operations, such
as sensor calibration, where system stability is critical.

The ERTune™ program has been upgraded to take full
advantage of the Windows graphic user interface, with a
single, unified operating environment and quick, tab-based
access to all functions. Other enhancements include:

> Setup Wizard and COM Port Search speed up installation.

> The Tuning Tab now features highly responsive sliders,
with optimal ranges for all configurable parameters clearly
displayed in the interface.

> Data acquisition can now be triggered automatically
by system events such as digital input detection or a
monitored variable reaching a target value.

> Profiles can now include up to 100 command segments. Loop
counts are now displayed in real time.

> For “F” model ER5000s, Profiles can now include these new
commands:

Soak, which waits until feedback indicates a new setpoint
has been reached before initiating a Dwell.

If and Goto, which allow you to create complex branching
command sequences that respond to real-time operating
conditions and inputs.

> The Diagnostic Tools Tab now gives you one-click access to
tuning and troubleshooting recommendations.

> The Automated Solenoid Leak Test gives you a quick,
intuitive and accurate assessment of the controller’s
solenoid valves.

> Regulator Diaphragm Protection is a new feature that gives
an added layer of protection for applications where rapidly
changing flow demands put undue stress on the sensing
element of diaphragm sensed requlators, particularly those
with metal diaphragms.

www.emerson.com/tescom
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ER5000 — What’s New

Replacing an ER3000 with an ER5000

HIPORTANT! Reference current Hazardous Location
standards when replacing a Hazardous Location
ER3000 with an ER5050.

/A WARNING

Safety standards are subject to continual revision. Investigate and apply
the most recent standards for Hazardous Locations for your area set by
ANSI, ISO and OSHA, as well as all electrical codes and fire and safety
standards, before replacing a controller in a hazardous location.

@ Click this link to view all Hazardous Location certifications and
specifications.

Wiring for the Standard Model ER5000

The wiring for the 12-pin MTA connector is the same for the
ER5000SI-1 as it was for the ER3000SI-1. An MTA connector
replacement kit is available to allow use of the existing installation
cable with the new ER5000.

Wiring for the “F” Model ER5000

For “F” model ER5000s, the 12-pin MTA connector and 8-pin
auxiliary MTA connector, which were previously fed by separate
cables, are now fed by a single 20-wire cable. All wires feeding the
8-pin connector are color striped to distinguish them visually from
the solid color wires feeding the 12-pin connector. Refer to

Figure 18 to see all wire colors and pin terminations.

The function of the green/white wire (J4 Pin 5), which was
previously the Analog Signal Ground, has changed: it now
activates the Suspend Control function, which closes both valves
and locks the controller at the current pressure. If your current
application makes use of this wire, refer to the Installation
Variations section for recommended wiring configurations.

For standard model ER5000s, there are two wires which act
as signal/board grounds: the black wire (]3 Pin 10) and the tan
wire (J]3 Pin 12).

For “F” model ER5000s, the black/white wire (J4 Pin 6) also acts as
signal/board ground.

www.emerson.com/tescom

OC—0) 27



ER5000 — What’s New

Using the ER5000 with ER3000 software

If you wish to continue using the Windows Tune or other software
that controlled your ER3000, you must install Jumper ]9 to put

the ER5000 into ER3000 Mode (refer to Figure 19). The ER5000
uses a 16-bit A/D converter to translate analog input signals into
the digital language the microprocessor understands, while

the ER3000 uses a 12-bit converter. In order for the ER5000 to
correctly interpret the signals generated by a program written for
the ER3000, it must use a 12-bit scale.

AIOTE Installing the ER3000 Mode Jumper will also turn off the new
Suspend Control feature, as well as the new Profile commands.

UI3000 or UI4000
The ER5000 is NOT compatible with either the UI3000 or
the U14000.
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ER5000 — How It Works

The ER5000: How It Works

The ER5000 (Electronic Regulator 5000) is a microprocessor-based
PID (Proportional, Integral, Derivative) controller that brings precise
algorithmic pressure control to a wide range of applications.

It can be used as a standalone unit to control the pressure of clean,
dryinert gases from 0-100 psig [ 0-6.9 bar or be connected to any
pneumatically actuated regulator or valve. Used with TESCOM™
regulators, the ER5000 provides distributed pressure control of
gases and liquids from vacuum to 30,000 psig [ 2068 bar, with a G,
of upto 12.

The ER5000 can be controlled from any PC via a direct USB or
RS485 connection. The ER5000 also accepts analog setpoint
signals from 4-20 mA, 1-5V or 0-10V analog sources, such as
from a PC or PLC DA card. The ER5000 can be wired to allow for
multiple input/output configurations and daisychaining of up to 32
controllers within the same RS485 network.

The ER5000 senses pressure using either its internal sensor or an
external transducer (4-20 mA, 1-5V or 0-10V) placed within the
actual process line. You can operate the ER5000 in one of three
control modes:

* Internal Feedback, which uses only the internal sensor;
* External Feedback, which uses only the external source;

e (Cascade, which uses both internal and external sources in a
“loop within a loop” configuration.

During setup, you can download PID settings that have been
programmed by TESCOM to meet the needs of most commercial
applications. The included ERTune™ program provides an intuitive
interface to customize the performance parameters of the ER5000
by directly tuning the Proportional, Integral and Derivative values.

Using the ERTune™ program, you can create Profiles, which guide
the ER5000 through command sequences that may include
multiple setpoint changes, precisely timed digital inputs and
outputs and modification of response characteristics and other
internal variables based on real-time operational conditions.

The ER5000 installs in just minutes, yet provides the precision,
dependability and flexibility to meet the needs of the most
demanding user.

www.emerson.com/tescom
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ER5000 — How It Works

Understanding PID Controllers

PID Controllers allow mechanical systems to operate at a high
level of precision and dependability with only occasional oversight
by human operators. They can control virtually any measurable
physical property within the system, including pressure, flow,
temperature, position, speed, force, consistency, torque

and acceleration.

PID controllers operate in a continuous loop of monitoring and
response. The ER5000 performs one loop every 25 ms (milliseconds).

At the start of each loop, the controller reads the input from a sensor
within the system to find the current level of a measured property
such as system pressure (the Feedback) and compares it to a preset
target value (the Setpoint).

If the two values match, a Zero Erroris generated and no action is
taken. If the two values do not match, a positive or negative Erroris
generated and the controller activates to correct the error.

When the error is the result of an unintended change in the
operating environment, the controller works to return the system
to its previous level. When the error is the result of a scheduled

change in the setpoint, the controller works to raise or lower the
system to the new target level.

In either case, the controller continues to act until setpoint and
feedback are equal. The controller then generates a zero error and
returns to its monitoring function. At this point, the system is said
to beinaStable State.

The response of the PID controller, from error generation to
stable state, is shaped by a complex algorithm that incorporates
three independent but interrelated values (also referred to

as Terms).

 The Proportional (P) term is a function of the value of the
error generated during the current loop. With each loop,
the P value changes in direct proportion to the amount of
error. Proportional is largest when the error is first detected
and grows progressively smaller as the controller brings the
system closer to setpoint.

 TheIntegral (1) term is a function of the combined values
of all errors generated while the system is in operation. The
I value continues to increase as long as the system is in error
and will only decrease when an error is recorded in the opposite

www.emerson.com/tescom
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ER5000 — How It Works

direction. Significantly, Integral retains its value after the error * As the car passes the midpoint of the curve, the peripheral
has been corrected. This is known as Integral Windup. force decreases and the wind dies down. Now the oversteer
(Proportional and accumulated Integral) threatens to put

the carinto a skid. You respond by understeering (adding
Derivative) through the rest of the curve until you are back on
straight road.

 The Derivative (D) termis a function of the current rate of
change. The D value decreases, then begins to dampen the other
values, as the controller brings the system closer to setpoint.

PID Controllers: Three Components Are Better Than One * Asyou drive on, you remember the wind that hit at the most
Why three independent values? Consider this scenario: !nopportune .moment, soyoukeepa cI(?se hand on the wheel
in case there is another gust (Integral windup).
* You are behind the wheel of a car that needs to turn through a

. Like the driver who knows when to follow the road, when to
curve in the road.

oversteer and when to understeer, controllers that can combine
e Asthe car enters the turn, you simply steer to match the the effects of Proportional, Integral and Derivative have the
curve. At this point, you are a Proportional controller. flexibility to respond effectively to the widest range of application

. . requirements and environmental conditions.
e Asthe car continues through the turn, however, peripheral g

force pushes it outward. Matching the curve (Proportional Now consider the same curve with three different drivers.
only) is no longer sufficient. You now find it necessary to
oversteer (add Integral) to stay in the curve. Then a gust of
wind hits the side of the car; now you need to oversteer more
to compensate for both the wind and the peripheral force
(accumulated Integral).

 The first driver spots a police car in the next lane. This driver’s
primary goal will be to stay squarely within the lane through
the whole length of the turn. This controller carefully balances
Proportional, Integral and Derivative.
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e The second driver notices that there is a full cup of hot coffee
in the cup holder. This driver will take the curve as widely
and as slowly, as possible, because this driver’s primary goal
is to make sure the hot liquid does not spill. This controller
has lowered the Proportional and Integral and increased the
Derivative, to make the response as stable as possible, at the
expense of some speed and precision.

e The third driver is participating in a road race. This driver will
take the curve as tight and fast as possible, pushing the limits
right up to the point of spinning the car out of control. This
controller has maxed out the Proportional and Integral to get
the fastest response possible, then set Derivative just enough
to reestablish control at the end.

Three controllers, three different goals, three different responses
to the same change. By raising and lowering the relative amounts
of Proportional, Integral and Derivative (a process called Tuning
the controller) you can set up your ER5000 to meet the specific
response characteristics and work within the specific limitations,
of any system.

A Typical PID Control System

Figure 2 shows a simplified diagram of a typical PID
control system.

In this drawing, the dashed line represents the controller. The
setpoint (r) is sent from the internal board or an external source.
The feedback (y) is sent from internal or external sensors that
monitor the current state of the system. The controller reads
both values and subtracts the feedback signal from the setpoint.

Controller
Output
Setpoint=r | Outpu System
Under »
Control
Feedback =y

Figure 2: Simplified PID Control System

www.emerson.com/tescom

OC—0) 33



ER5000 — How It Works

If setpoint and feedback match, the controller generates a zero
error and does not activate.

If setpoint and feedback do not match, the controller generates
an error value (e), activates and sends an output to the system
to correct the error. For example, in the ER5000 the output is
directed to Solenoid Valves within the controller.

A positive error is generated when feedback is lower than setpoint.
The ER5000 responds to positive error by activating to increase
system pressure.

A negative erroris generated when feedback is higher than
setpoint. The ER5000 responds to negative error by activating to
decrease system pressure.

The controller determines how much output to send by
summing two values:

e The Proportional term, which is the product of the generated
error and the constant Kp (the Proportional Constant).

¢ The Integral term, which is the product of the integral of all
accumulated errors and the constant Ki (the Integral Constant).

Control systems based on just the Proportional term or just

the Proportional and Integral terms, are known as a P and PI
configurations. The ER5000 can operate in a P or Pl configuration
if this is appropriate for the application. The PID configuration,
which includes the Derivative term, offers the greatest level of
precision and flexibility.

The Derivative term is often used to attenuate the feedback before
it is compared to setpoint. It is shown this way in Figure 2. The
Derivative of the feedback is multiplied by the constant Kd (the
Derivative Constant) and the resulting value is summed with

the feedback.

Because the Derivative is a function of the rate of change, its
primary function is to act as a damper and suppress oscillations as
the system approaches setpoint.
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Tuning a PID Controller

Tuning a controlleris the process of selecting the optimal

Kp, Ki and Kd settings to yield the best response. The “best”
response depends on what is most important for the application
and usually entails a compromise between speed of response
and stability.

Your ER5000 is pre-tuned at the factory and a default PID setting
configured by TESCOM™ to match your TESCOM requlator can
be downloaded to the controller during setup. For many users,
the default tuning will provide effective system control right

out of the box. Others will find that the specific requirements

of their application or operating environment call for some
additional manual tuning, using the ERTune™ program, to achieve
optimal performance.

The mathematics of PID algorithms are complex and beyond the
scope of this manual. Understanding the response characteristics of
your system will inevitably involve trial and error.

Nonetheless, PID tuning can also be understood in basic functional
terms. There are predictable effects, both positive and negative,
to watch for as settings are increased or decreased. If necessary,

default settings can be restored with the click of a button (see To
reset the ER5000 to its default PID settings).

Using a few rules of thumb and the real-time visual feedback
provided by the ERTune™ program, all operators, regardless of
experience, can achieve positive results through manual tuning of
their controllers.

Rules of Thumb for PID Tuning

» The Proportional setting controls the overall response curve
of the controller. It is set first. Integral and Derivative are
added to fine tune the response.

» The Integral setting accelerates the response, particularly
as the system approaches setpoint and the Proportional
decreases. It is primarily used to minimize a condition known
as Steady State Error or Offset, where the system settles into
a stable state without reaching the targeted setpoint. The
Integral also remains “charged up” with Integral windup after
an error has been corrected.

 The Derivative setting dampens the response and is used to
prevent the system from overcorrecting. Generally set next
after Proportional.
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Figure 3 shows four typical response curves to a step
(instantaneous) change in setpoint.

/Overshoot

Ringing
Offset

Settling Time

m o C VW v m ™ T

Rise Time (10%-90%)

TIME

Figure 3: Typical Response Curves to Programmed Setpoint Change

The controllerin Curve A responds with a Rise Time that is short
and sharp. It also overcorrects (Overshoots) the error and oscillates
around the new setpoint, a condition known as Ringing. There is a
prolonged Settling Time before the system reaches its new stable
state. The overall response is quick but unstable.

The controllerin Curve D has a long, gradual rise time and ends
up in Steady State Error, settling into a stable state that is slightly
below the new setpoint.

Curve A demonstrates the unwanted effects of a fast, but also
unstable, response. Tuning this controller will entail lowering the
Proportional setting and perhaps the Integral setting as well.
Alternatively, increasing the Derivative will help to stabilize the
response. Curve D demonstrates the unwanted effects of a
stable, but overly slow, response. Tuning this controller will entail
increasing Proportional. Integral also should be increased to
eliminate the offset. Derivative should be checked to see ifit is
overdamping the response.

The controllers in Curves B and C have been tuned to achieve a
balance between speed and stability. Curve B allows a small amount
of overshoot and ringing in exchange for the fastest rise time
possible, with a settling time that is short and stable. Curve Cis
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“critically damped,” with just enough Derivative added to eliminate
overshoot completely. Both tunings have no offset. Curve B

would be an optimal tuning for an application which can tolerate
overshoot, Curve Cfor one which cannot.

To restate the rules of thumb for each component:

Proportional (P):

Higher settings result in shorter rise times and faster response.

Higher settings also make the response less stable, with
overshoot and ringing. Overshoot may tax the physical
limitations of the system.

Lower settings result in slower response.

Integral (1):

Higher settings accelerate the response.
Higher settings also increase instability.
Lower settings result in a less responsive controller.

Because Integral windup continues to push the response even
after the system has reached stable state, higher Integral
settings can eliminate offset.

Windup can delay the controller’s response to new errors, as
accumulated errors must “spool out” before new errors can
begin “charging up” Integral. The ER5000 features exclusive
Integral Limits to control positive and negative windup, allowing
you to use higher Integral settings.

The Integral of small errors can, over time, accumulate to the
point of causing unwanted activation of the controller. The
ER5000 features an exclusive filter called Integral Deadband
to mitigate this effect.

Derivative (D):

Higher settings correct overshoot and ringing.

Higher settings also decrease settling time and increase
system stability.

Higher settings may overdamp the system, causing a slow
rise time.

Paradoxically, higher Derivative settings can make some
systems unstable by increasing sensitivity to transient
changes (noise) in the operating environment. This sensitivity
can decrease the operational lifespan of the ER5000’s
solenoid valves due to frequent activation.
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Table 1 gives a summary of the rules of thumb for Proportional, Every system has unique characteristics, every operational
Integral and Derivative. environment presents unique challenges and every application
has unique requirements. Optimal tuning will invariably involve

Table 1: Effect of P, 1 and D Increases on Response Curve of Controller . . . .
both trial and error and compromise. Fast rise time usually comes

Increased Increased Increased at the expense of increased instability. Minimizing overshoot may
P Value [ Value D Value . L .
resultin response lag or offset. Eliminating offset may introduce
Rise Time Faster Faster Slower unwanted windup. It is important to know your priorities and

understand the trade-offs.
Instability More More Less*
(Overshoot/Ringing)

Settling Time Varies Longer Shorter

Offset Less Eliminate Varies

* Excess D Value can, however, result in more instability rather than less. Refer to
the restatement of the rules of thumb for Derivative on page 37.

The ERTune™ program gives you a rich visual environment and
precise, intuitive controls for tuning the ER5000. Refer to The
Tuning Tab: Controls and Functions for Tuning the ER5000

for a detailed explanation of the program’s c