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WE APPRECIATE YOUR BUSINESS

Thank you for purchasing a Thermcraft, Inc. heat treating furnace. Since our
establishment in 1871, Thermcraft, Inc. has manufactured reliable, high quality, electric
resistance equipment. Our products have been used in a variety of applications both
domestically and around the world.

Thermcraft, Inc. has manufactured this furnace to comply with predetermined
specifications. This furnace has been completely checked for mechanical and electrical
compliance prior to shipment.

We trust you have received your furnace in acceptable condition and that you will find it
meets or exceeds your expectations and requirements.

Prior to installation and operation of your new Thermcraft, Inc. furnace, we strongly urge
you to read this manual it its entirety and comply with al! instructions herein.

If you have any questions, feel free to contact us.
Sincerely,

Thermcraft, Inc.

P.0O. Box 12037

3850 Overdale Road

Winston-Salem, NC 27117-2037, U.S.A.
Telephone (336) 784-4800

Fax {336) 784-0634

Email: tci@thermcraftinc.com

Web: www.thermcraftinc.com
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1.) FURNACE SPECIFICATIONS

(using Vacuum Formed Fiber Heating Elements)

Single Zone Model
Three Zone Model
Description
Heating Element(s)
Max Temp
[ncoming Power

Single Zone Model
Three Zone Model
Description
Heating Element(s}
Max Temp
Incoming Power

XS8T-6-0-24-1V

XST-6-0-24-3V

6" heated ID x 24" L

FH-8256 (same for both models)

1100°C / 2012°F

6800 Watts, 230 Volts, 29.60 Amps, 60 Hz, 1 Ph

X8T-6-0-36-1V

X8T-6-0-36-3V

6" heated ID x 36" L

FH-8257 (same for both models)

1100°C / 2012°F

10200 Watts, 230 Volts, 44.35 Amps, 60 Hz, 1 Ph



2.) INSPECTION AND DAMAGED INSTRUCTIONS

INSPECTION

Upon receipt of your new Thermcraft, Inc. furnace, inspect for visible exterior damage. If
any damage has been found, be sure to note and describe it on the freight bill and file a claim
with the carrier.

Once unpacked, carefully inspect for concealed damage on the furnace itself, both
interior and exterior. If necessary, the carrier will arrange for official inspection to substantiate
your claim.

The vertical mounting legs, guide tabs and associated hardware have been included with,
but are packed separately from, your Thermeraft, Inc. furnace. Please locate these parts prior to
disregarding packaging materials.

RETURN SHIPMENT

Be sure to save the shipping materials until you are sure all is well.

If for any reason you must return the unit, first contact our Sales Department at 336-784-
4800. When you call, please have available the unit's serial number and model number (located
on the rating plate).

Note: All returns MUST have a Return Authorization Number.



3.) ASSEMBLY

NOTE: These furnaces are heavy and care should be taken to use lifting devices which
are sufficiently rated for these loads. Doors, handles and knobs are not adequate for lifting or
stabilization. The unit should be completely restrained to prevent tipping during lifting and
transport.

Before proceeding with installation, review all of drawings and diagrams included in this
manual. Make sure the terminal box cover(s) and backstops are in place and secure.

The furnace is pre-assembled with the exception of the guide tabs and optional vertical
mounting legs. Based upon how the furnace will be used, follow the appropriate procedure listed
below:

If the furnace is to be used horizontally on a bench top surface, no further assembly
required.

1. The furnace is ready to be grounded then connected to power.

2. Proceed to Section 4.) Installation and Power Connection.

If the furnace-is be vertically mounted to a. fixture, such as a wall or-a self-supported
stand {not included), the vertical mounting legs need installed as follows:
1. Be sure to have someone available to assist you while handling the furnace.
2, Make certain the latches are firmly closed before moving the furnace to
avoid injury and to avoid having the hinged half of the shell open
unexpectedly.

3. Instructions to install the vertical mounting legs.
a. Gently roll the furnace onto either side or stand it on either end.
b. Locate and remove the six (6) rubber bumpers located on the base of the
unit by unscrewing the bolts. De not discard these bolts.
c. Firmly attach the vertical mounting legs to each edge of the backside /

underside of the furnace with the bolts from step 4b by placing the bolits
through the row of smaller slots (5/16" x 1" long). Use a socket wrench
to tighten the bolis into place. Do not use pliers as this will strip the bolt
heads. [The other row of slots is to attach the furnace to a fixture using
mounting bolts or mechanical anchaors {not included).]

d. Choose the desired orientation of the furnace (i.e. opening from left to
right or vice versa). Now attach the guide-tab on the bottom endplate of
the furnace to the mounted haif of the furnace shell using the button-
head bolts (included).

e With the vertical legs securely in place and the latches secured shut, the
furnace can now be mounted to the desired fixture. Use a forklift or cther
hydraulic lift and adequate shoring/bracing to lift and hold the furnace in
place while anchoring. Never work above your head when attaching any
heavy object to a wall or other fixture. If you are uncertain where or how
to safely mount your furnace, please employ a licensed contractor.

f. If any further questions arise concerning assembly of the furnace, please
contact Thermcraft, Inc. at 336-784-4800.



4.) INSTALLATION AND POWER CONNECTION

After the above assembly procedures have been completed, the furnace is ready for
connection to incoming power as follows:

1. Open the furnace and remove the protective packing covering the heating
elements.
2. Consult an electrical professional and the NEC (National Electric Code)

specifications to select wiring of size to adequately carry the line amperage
shown in section 1.) Furnace Specifications. Connect electrical service to a
fused power source.



5.) OPERATIONAL SAFETY

Safe operation of your new furnace is mandatory. As manufacturer of your furnace, we
at Thermcraft, Inc. have adhered to all known safety standards and strongly suggest you install
your furnace in accordance with national electric and fire protection codes.

It is important to pay particular attention to those regulations that are applicable to the
specific governing operations entities including, but not limited to,: i.) legislated and accredited
national and local industry standards and ii.) the type of facility in which the furnace will be
employed, including zoning requirements, local building codes, and local electrical codes.

CAUTION: if this equipment is used in a manner other than described in this manual, protection
provided by the equipment may be compromised or impaired.

SYMBOLS USED ON THE EQUIPMENT
A Caution: risk of electric shock. & Caution: hot surface.

é Caution: refer to accompanying documents.

The potential for electric shock is always present when electrically operated equipment is
in use. The following suggestions are recommended for your protection:

1. Before beginning service / maintenance procedures on your furnace, the power source
must be locked out and tagged out per Occupational Safety and Health Administration
{OSHA) regulations.

2. Insure the furnace is properly grounded and electrically protected. Grounding lugs and

ground wires have been installed prior to shipment. The ground wire will terminate within
the external terminal box and is visible to the installer / operator. If unsure of the
grounding status of the equipment, consult the NEC (National Electric Code) or a
licensed professional.

3. If electrically conductive material is to be heat treated, the operator must be protected
from becoming a conductor to the ground. To avoid electric shock observe the following
operating practices:

a. Wear insulated gloves specific to the task that guard against electric shock if the
operator will be in contact with an electric current.

b. VWhen using any metallic instrument to introduce items into the furnace, insure
the handle is properly insulated and the instrument is adeguately grounded.

c. Install rubber mats in front of and behind the equipment to protect the operator.

Periodically disconnect power from the equipment and allow it tc cool completely. Once
cool, inspect for loose or broken heaters and for worn wire coils on the inside of the heated
chamber. Heaters may have to be replaced if damage is severe. Avoid contact with any
exposed heater coils / elements. Do not touch elements with bare hands or oily gloves. Contact
Thermeraft, Inc. if unsure of the safety of the heating elements in the conditions you have
observed.

Only qualified electrical professionals should remove the upper and lower terminal covers
of the terminal boxes. Keep all guards (guide-tabs, backstops, upper and lower terminal covers)
provided with the equipment in place while the furnace is in operation. Observe ali safety labels.
If questions arise concerning the operation of your furnace, contact Thermcraft, Inc. at
336-784-4800.



6.) FURNACE START UP PROCEDURE AND
PREVENTIVE MAINTENANCE

Follow your company's lock-out/tag-out procedures before beginning any work on the

heaters or heated chamber of your furnace.

The following procedures should be performed by a trained slectrical professional due to

potential hazard.

DRYING QUT PROCEDURE

1.

In a well-ventilated area separate the two furnace halves 1-2 inches apart. Allow the
furnace to heat slowly up to 200°F. This will dry out any moisture in the refractory lining.
Keep the furnace at 200°F for four to six hours.

After closing the hinged half of the furnace, allow the furnace to heat up to normal
operating temperature. If steaming occurs at any time during this part of the procedure,
discontinue heat up by turning off the power until steaming stops.

If moving the furnace after performing the drying out procedure, use caution as the
heating elements are fragile and may break or become damaged.

PREVENTIVE MAINTENANCE

Inspect the electrical connections for looseness due to expansion during the heat-
up/cool-down cycle.

One of the common causes of heating element burnout is the build up of scale and dirt on
the element inside the mounted (when oriented vertically) or lower (when oriented
horizontally) half of the furnace. Do not allow build up of foreigh material on the element.
Cil should be cleaned off of any part of the furnace prior to heating. Use caution not to
displace the heating elements as the wire may be brittle and break easily.



7.) THERMOCOUPLE

A thermocouple is used to measure the voltage that is generated as the temperature
increases. It provides an input signal for the control system that monitors the temperature of the
heated chamber.

At high temperatures, the elements within the thermacouple may undergo some oxidation
or corrosion causing the signals to be read incorrectly by the control system.

To monitor temperature, the tip of the thermocouple must be inside the heated chamber.
Also, the thermocouple tip must not be blocked or shielded by items being heat treated.

If the control system indicates that a thermocouple is no longer functioning, it is important
to replace the malfunctioning thermocouple with the same Platinel Type Il model thermocouple
that was originally provided with the furnace. Replacement exiension wires and connectors must
also be compatible with the thermocouple and the controller.

NOTE: Polarity of the thermocouple extension wires is the OPPOSITE of the
polarity of typical electrical wiring. The red leg is always negative for thermocouples while
the black leg is always positive.



8.) CERAMIC FIBER INSULATION SAFETY

Dear Valued Customer:

Please keep in mind that your Thermcraft, Inc. furnace is completely safe when used for
its intended purpose and with the precautions listed herein. The following information is to make
you aware of the potential health effects of the ceramic and insulaticn components incerporated
into your furnace.

Thermeraft, Inc. manufactures a broad range of high temperature furnace systems.
These systems incorporate various ceramic materials. Airborne particulates produced in the
handling of these materials should be considered nuisance dust. Always wear a dust mask and
safety glasses to aveid such irritation due to inhalation of, or eye contact with, this or any other
ceramic dust,

Chronic Effect — there has been no increased incidence of respiratory disease in the
Refractory Ceramic Fiber Coalition's studies examining occupationally exposed workers. In their
animal testing, long-term laboratory exposure to doses hundreds of times higher than normal
occupational exposures has produced fibrosis, lung cancer, and mesothelioma in rats or
hamsters. The fibers used in those studies were specially sized to maximize rodent respirability.
Please go to the Refractory Ceramic Fiber Coalition's website at www.rcfc.net for up-to-date
information.

The recommended handling procedures for these ceramic materials are outlined on the
next page (Section 9} as well as in the Fibercraft Material Safety Data Sheets (MSDS} included in
this manual. Please make sure this information is available to all personnel who may be
operating, handling or repairing this furnace.

As always, if you have any questions cr concerns, please feel free to contact Thermcraft,
Inc at 336-784-4800.



9.) RECOMMENDED SAFE HANDLING PROCEDURES
FOR CERAMIC FIBER PRODUCTS

1. Minimize presence of airborne fiber at all times by aveiding applications of pressurized air

from air canisters or pneumatic systems to any fibers that have aiready been heated.

2. Wear an appropriate NIOSH — or MSHA-approved high efficiency air purifying respirator

mask when handling any ceramic fiber products.
3. Wear long-sleeved, loose-fitting clothing when handling ceramic fiber products.

protective coveralls over clothing. Do not wear contact lenses and always wear safety
glasses. Do not allow employees to take soiled clothing, or any clothing in which fibers
have become embedded from the facility where the furnace is employed to his/her
dwelling. Have employees store, maintain and wash work clothing on site separately
from other clothing. Rinse washing machine thoroughly after washing clothing worn

when handling ceramic fibers.
4, Wear eye protection (safety glasses or goggles) and protective gloves at all times.

5. Wash exposed skin areas gently with soap and cold water immediately after handling

ceramic fiber product.

8. Particular care should be taken when working with "used” material which has been in
service at elevated temperatures (greater than 1600° F). Such. products may undergo
partial conversion to Cristobalite, a form of crystalline silica that can cause respiratory

disease.



10.) REPLACEMENT VESTIBULE BLOCKS

Your furnace has been manufactured with the size and number of vestibule blocks per
your request. Additional or replacement vestibules may be purchased using the information listed
below, Two vestibule biocks per furnace is typical.

Part number Description

XVB-8621-6-3.00 vestibule block with 3.00" bore
XVB-8621-6-3.50 vestibule block with 3.50" bore
XVB-8621-6-4.00 vestibule block with 4.00" bore
XVB-8621-6-4.50 vestibule block with 4.50" bore
XVB-8621-6-5.00 vestibule block with 5.00" bore
XvB-8621-8-5.50 vestibule block with 5.50" bore

XVB-8621-6-S solid vestibule (zero bore)



11.) REPLACEMENT VACUUM FORMED CERAMIC
FIBER HEATERS

VACUUM FOCRMED HEATERS

Thermcraft, Inc. recommends returning the furnace to our factory for replacement of the
vacuum formed heating elements. Please locate the model number and serial number on the
furnace rating plate prior to calling. Upon receipt of your call, our Sales Department will provide a
Return Authorization Number. All returns MUST have a Return Authorization Number.

However, if you, the customer, wish to repiace the heating elements, please call us for
further information and instructions. Part numbers for the replacement vacuum formed heating
elements can be found in section 1.} Furnace Specifications (using Vacuum Formed Heating
Elements). Please have the replacement part number, along with the model number and serial
number of the furnace, available prior to calling Thermeraft, Inc.



12.) Furnace Mechanical Replacement Parts List

Everything needed for operation of your new Thermeraft, Inc. furnace has been included
with the furnace. Should the need arise, available replacement mechanical parts are per shown
below. Please provide both the description and item number when ordering.

Description [tern Number Quantity included
Vertical mounting leg 36 2
Backstop 601 1
Backstop shouider bolt 611 2
Stand-off / striker plate 81 2
Guide tab 83 1
Guide tab screw 84 4



14.) TROUBLE SHOOTING FOR FURNACE / OVEN

PROBLEMS

1. THERMOCOUPLE PROBLEMS

DAMAGED
| THERMOCOUPLE
TEMPERATURE OPEN
READING THERMOGOUPLE
UPSCALE CIRGUIT
THERMOCOUPLE |
CONTROL
WIRING
FAULTY
TEMPERATURE THERMOCOUPLE
READING WIRING
DOWNSCALE REVERSED
CHECK
POWERNVOLTS
2. HEATER PROBLEMS | AT BREAKER
CHECK
CHECK LOW POWERNVOLTS | VOLTS
AMPERAGE AT [T
AMPERAGE CONTROLLER | NORMAL
FURNACE/OVEN ,
NOT HEATING |
OR HEATING
SLOWLY
EXCESSIVE CHECK
1 HEAT LOSS POWERNVOLTS
AT FURNACE

OVEN FAN
NOT

> OPERATING

(OPTIONAL)

OPEN HEATER
CIRCUIT/
DAMAGED COiL




MATERIAL SAFETY DATA SHEET

IMSDS No. 1 |[Effective Date: 03/19/2010

Erl1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Trade Names: Fibercraft

Product Group: REFRACTORY CERAMIC FIBER PRODUCT

Chemical Name: VITROUS ALUMINOSILICATE FIBER

Synonym(s): RCF, ceramic fiber, synthetic vitreous fiber (SVF), man-made vitreous fiber

(MMVF), man-made mineral fiber (MMMF)
Manufacturer/Supplier:Thermeraft, Inc.

3950 Overdale road

Winston-Salem, N.C. 27107

336-784-4800

Product Stewardship Information Hotline
1-800-322-2293 (Monday - Friday 8:00 a.m. - 4:30 p.m, EST)

CHEMTREC Assist: CHEMTREC will provide assistance for chemical emergencies. Call 1-800-424-
9300 :

]2. COMPOSITION / INFORMATION ON INGREDIENTS

COMPONENTS CAS NUMBER % BY WEIGHT
Refractories, Fibers, Aluminosilicate 142844-00-6 100

(See Section B "Exposure Controls / Personal Protection” for exposure guidelines)

3. HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW

- IIWARNING!

POSSIBLE CANCER HAZARD BY INHALATION,
(See Section 11 for more information)

CHRONIC EFFECT _
There has been no increased incidence of respiratory disease in studies examining occupationally exposed
workers. In animal studies, long-term iaboratory exposure to doses hundreds of times higher than normal
occupational exposures has produced fibrosts, lung cancer, and mesothelioma in rats or hamsters. The
fibers used in those studies were specially sized to maximize rodent respirability. ‘

|OTHER POTENTIAL EFFECTS

TARGET ORGANS:

Respiratory Tract (nose & throat), Eyes, Skin

RESPIRATORY TRACT (nose & throat) IRRITATION:

Ifinhaled in sufficient quantity, may cause temporary, mild mechanical irritation to respiratory tract.
Symptoms may include scratchiness of the nose or threat, cough or chest discomfort,

EYE IRRITATION: .

May cause temporary, mild mechanical irritation. Fibers may be abrasive; prolonged contact may cause
damage to the outer surface of the eye.

SKIN IRRITATION:

May cause temporary, mild mechanical irritation. Exposure may also result in inflammation, rash or itching.




GASTROINTESTINAL IRRITATION:

Unlikely route of exposure. :

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE:

Pre-existing medical conditions, including dermatitis, asthma or chronic lung disease may be aggravated by
exposure; individuals who have a history of allergies may experience greater amounts of skin and
respiratory irritation.

HAZARD CLASSIFICATION

Although studies, involving occupationally exposed workers, have not identified any increased incidence of
respiratory disease, resuits from animal testing have been used as the basis for hazard classHication. In
each of the following cases, the conclusions are qualitative only and do not rest upon any quantitative
analysis suggesting that the hazard actually may occur at current occupational exposure levels.

In October 2001, the International Agency for Research on Cancer (IARC) confirmed that Group 2b
(possible human carcinogen) remains the appropriate JARC classification for RCF.

The Seventh Annual Report on Carcinogens (1994); prepared by the National Toxicology Program (NTP),
classified respirable RCF as ‘reasonably anticipated" to be a carcinogen.

The American Conference of Governmental Industrial Hygienists {ACGIH) has classified RCF as “A2-
Suspected Human Carcinogen.” '

The Commission of The European Communities (DG XI) has classified RCF as a substance that should
be regarded as if it is carcinogenic to man.

The State of California, pursuant to Proposition 65, The Safe Drinking Water and Toxic Enforcement Act of
1986, has listed "ceramic fibers (airborne fibers of respirable size)" as a chemica! known to the State of
California to cause cancer. '

The Canadian Environmental Protection Agency (CEPA) has classified RCF as "probably carcinogenic”
(Group 2). .

The Canadian Workplace Hazardous Materials Information Systém {WHMIS) — RCF is classified as
Class D2A — Materials Gausing Other Toxic Effects

- The Hazardous -Materials Identification System (HM!S) - o o
Health 1* -~ Flammability 0 - Reactivity 0 Personal Protection Index: X (Employer Determined)
{* denotes potentiai for chronic effects)

[4_FIRST AID MEASURES | | |

FIRST AID PROCEDURES ‘

'RESPIRATORY TRACT (nose & throat) IRRITATION:

if respiratory tract irritation develops, move the person to a dust free location. Get medical attention if the
imitation continues. See Section 8 for additional meastires to reduce or eliminate exposure.

EYE IRRITATION:

If eyes become irritated, flush immediateiy with targe amounts of lukewarm water for at least 15 minutes.
Eyelids should be held away from the eyeball to ensure thorough rinsing. Do not rub eyes. Get medical
attention if irritation persists.

SKIN IRRITATION: o

If skin becomes irritated, remove soiled clothing. Do not rub or scratch exposed skin. Wash area of contact
thoroughly with soap and water. Using a skin cream or lotion after washing may be helpful.
GASTROINTESTINAL IRRITATION:

If gastrointestinal tract irritation develops, move the person to a dust free environment.

NOTES TO PHYSICIANS:

Skin and respiratory effects are the result of temporary, mild mechanical irritation; fiber exposure does not
result in allergic manifestations.



5. FIRE FIGHTING MEASURES ‘ |

o

NFPA Codes: Flammabhility: 0 Health: 1 Reactivity: 0 Special: 0

NFPA Unusual Hazards: None

Flammable Properties: None

Flash Point: None

Hazardous Decomposition Products: None

Unusual Fire and Explosion Hazard: None

Extinguishing Media: Use extinguishing media suitable for type of surrounding fire.

e sy

6. ACCIDENTAL RELEASE MEASURES \ !

SPILL PROCEDURES

Minimize creating airborne dust. Dust suppressing cleaning methods such as wet sweeping or vacuuming
should be used to clean the work area, If vacuuming, the vacuum must be equipped with a HEPA filter.
Compressed air or dry sweeping should not be used for cleaning.

7. HANDLING AND STORAGE

STORAGE .
Store in original container in a dry area. Keep container closed when notin use.
HANDLING
- Handle ceramic fiber carefully. Limit use of power tools unless in conjunction with local exhaust. Use hand
tools whenever possible. Frequently clean the work area with HEPA filtered vacuum or wet sweeping to
minimize the accumulation of debris. Do not use compressed air for clean-up.
EMPTY CONTAINERS
Product packaging may contain residue. Do not reuse.

fB. EXPOSURE CONTROLSIPERSONAL PROTECTION

EXFOSURE GUIDELINES
[COMPONENTS losHA PEL [MANUFACTURER REG

Refractories, Fibers, .. . . lNone Established* . 0.5 fce, 8-hr. TWA™™
Aluminosilicate ' '

* There is no specific regulatory standard for RCF in the U.S. OSHA's “Particuiate Not Otherwise Regulated
(PNOR)" standard [29 CFR 1910.1000, Subpart Z, Air Contaminants] applies generally; Total Dust 15 mg/m®;
Respirable Fraction 5 mg/m®.

™ The Refractory Ceramic Fibers Coalition (RCFC) has sponsored comprehensive toxicology and
epidemiology studies to identify potential RCF-related health effects [see Section 11 for more details],
consulted experts familiar with fiber and particie science, conducted a thorough review of the RCF-related
scientific literature, and further evaluated the data in a state-of-the-art quantitative risk assessment. Based
on these efforts and in the absence of an OSHA PEL, RCFC has adopted a recommended exposure
guideline, as measured under NIOSH Method 7400 B. The manufacturers’ REG is intended to promote
occupational health and safety through prudent exposure control and reduction and it reflects relative
technical and economic feasibility as determined by extensive industrial hygiene monitoring efforts
undertaken pursuant to an agreement with the U.S. Occupational Safety and Health Administration (OSHA).

OTHER OCCUPATIONAL EXPOSURE LEVELS (OEL)

RCF-related occupationa} exposure limits vary internationally. Regulatory OEL examples include: Canada —
0.2 to 1.0 fice; Non-regulatory OEL examples include: ACGIH TLV 0.2 flcc; RCFC REG 0.5 fice, The
objectives and criteria undertying each of these OEL decisions also vary. The evaluation of occupational
exposure fimits and determining their relative applicability to the workplace is best performed, on a case-by-
case basis, by a qualified Industrial Hygienist.




ENGINEERING CONTROLS

Use engineering controls such as local exhaust ventilation, point of generation dust collection, down draft
work stations, emission controlling tool designs, and materials handling equipment designed to minimize

airborne fiber emissions,

PERSONAL PROTECTION EQUIPMENT

- Respiratory Protection — RCF:

When engineering and/or administrative controls are insufficient to maintain workplace concentrations within
the 0.5 f/cc REG, the use of appropriate respiratory protection, pursuant to the requirements of OSHA
Standards 29 CFR 1810.134 and 29 CFR 1826.103, is recommended. The following information is provided
as an example of appropriate respiratory protection for aluminosilicate fibers. The evaluation of workplace
hazards and the identification of appropriate respiratory protection is best performed, on a case by case

basis, by a qualified industrial Hygienist. .

WHEN HANDLING RCF PRODUCTS

MANUFACTURER’S RESPIRATORY PROTECTION RECOMMENDATIONS

Respirable Airborne Fiber Concentration
{levels are 8-hr. time-weighted averages)

Respirator Recommendation’

Not yet determined but expected to be below 5.0 ficc
based on operation

A respirator with a filter efficiency of at least 95%

I'Reliably” less than 0.5 fico

||Optionat ]

0.5f/fec to 5.0 fice

A single use respirator or haif-face, airpurifying =
respirator with a filter efficiency of at least 95%

5.0 flcc to 25 fice

Full-facepiece, air purifying respirator equipped with a
NIOSH certified particulate filter cartridge with a filter
efficiency of at least 95% or PAPR

Greater than 25 fice

PAPR with tight-fitting full facepiece or a supplied air
respirator in continuous flow mode

When individual workers request respiratory
protection as a matter of personal comfort or choice

where exposures are "reliably” beiow 0.5 ficc

A NIOSH certified respirator, such as a single use
particulate respirator with a filter efficiency of at least
85%.

The 95% filter efficiency recommendation is based on NIOSH respirator selection logic sequence for

. &xposure to. particuiates. Selection of filter efficiency. (i.e. 95%. 99% or 99.97%) depends on how much filter

leakage can be accepted. Higher filter efficiency means lower filter leakage. Other factors to consider are the
NIOSH fitter series N, R or P. {N) Not resistant to oil, (R} Resistant to oil and (P) oil Proof. These
recommendations are not designed to limit informed choices, provided that respiratory protection decisions

comply with 29 CFR 1910,134.

Other Information :

-Concentrations based upon an eight hour time weighted average (TWA) as determined by air
samples collected and analyzed pursuant to NIOSH method 7400 (B) for airborme fibers.

~The manufacturer recommends the use of a full face piece air purifying respirator equipped with an
appropriate particulate filter cartridge during furnace tear out events and the removal of used RCF to
control exposures to airborne fiber and the potential presence of crystalline silica. If exposure levels
are known, the respiratory protection charge provided above may be applied.

-Potential exposure to other airborne contaminants should be evaluated by a qualified industrial
hygienist for the selection of appropriate respiratory protection ard air monitoring.

Skin Protaction;

Wear gloves, head coverings and full body clothing as necessary to prevent skin irritation. Washable or
disposable clothing may be used. If possible, do not take unwashed clothing home. If sofied work ciothing
must be taken home, employers should ensure employees are thoroughly trained on the best practices to
minimize non-work dust exposure (e.g., vacuum clothes before leaving the work area, wash work clothing
separately, rinse washer before washing other household clothes, etc.).

Eve Protection:



Wear safety glasses with side shields or other forms of eye protection in compliance with appropriate OSHA
standards to prevent eye irritation. The use of contact lenses is not recommended, unless used in
conjunction with appropriate eye protection. Do not touch eyes with soiled body parts or materials. If
possible, have eye-washing facilities readily available where eye irritation can oceur.

/8. PHYSICAL AND CHEMICAL PROPERTIES | | ‘ §

ODOR AND APPEARANCE: White, odorless, fibrous material

CHEMICAL FAMILY: Vitreous Aluminosilicate Fibers

BOILING POINT: Not Applicable

WATER SOLUBILITY (%): Not Soluble in Water

MELTING POINT: 1760° G (3200° F)

SPECIFIC GRAVITY: 2.50-275

VAPOR PRESSURE: Not Applicable

pH: Not Applicable

VAPOR DENSITY (Air = 1): Not Applicable

% VOLATILE: _ Not Applicable

MOLECULAR FORMULA: Not Applicable

[10. STABILITY AND REACTIVITY |

CHEMICAL STABILITY; = .. ... ... Stable under conditions of normal use.

INCOMPATIBILITY: Soluble in hydroflueric acid, phosphoric acid, and
concentrated alkall,

CONDITIONS TO AVOID: None.

HAZARDOUS DECOMPOSITION Nore.

PRODUCTS:

HAZARDOUS POLYMERIZATION: Not Applicable.

[11. TOXICOLOGICAL INFORMATION

HEALTH DATA SUMMARY
Epidemiological studies of RCF production workers have indicated no increased incidence of
respiratory disease nor other significant health effects. In animal studies, long-term, high-dose

inhalation exposure resulted in the development of respiratory disease in rats and hamsters.

EPIDEMIOLOGY

In order to determine possible human health effects following RCF exposure,the University of Gincinnati in
the United States and the Institute of Occupational Medicine (IOM) in Europe have conducted medical
surveillance studies on RCF workers in U.S. and European manufacturing facilities. The University of
Cincinnati study has been in progress for over 20-years, collecting data from respiratory questionnaires, lung
function tests, chest X-rays, exposure monitoring, and worker mortality. :

The results of this study of RGF plant workers exposed from 1953 to the present have shown (LeMasters et
al, 2003):

No excess mortality related to all deaths, all cancers, or lung cancer

No statistically significant increase in interstitial findings (fibrosis), and

No mesotheliomas or increase in lung cancer 7

The initial cross-sectional spirometry studies in the U.S. (LeMasters ef a/.1998) and Europe {Cowie et
al.2001) revealed lung function decrements in the RCF-exposed cohort that were associated with heavier
historical exposures. Subsequently, longitudinal studies have revealed no RCF exposure related decrements
in lung function associated with current exposure levels.

Through 1996, pleural plagues seen on chest X-rays in 2.7% of the workers. Pleural plagues are considered
@ marker of exposure and not disease. The prevalence of pleural plagues has remained relatively constant

- over time, perhaps as a result of lower current exposure levels,

Thus, this long term epidermiology study has demonstrated an absence of interstitial fibrosis, no increased

- mortality risk and no decrement in Iy ng function associated with current exposures.



TOXICOLOGY

Early animal studies of RCF effects by intraperitoneal and intrapieural injections, as well as by inhalation,
resuited in mostly negative results. In an effort to eliminate any questions posed by the results of these early
studies, a definitive Maximum Tolerated Dose Study (MTD) by nose only, lifetime inhalation in rats and
hamsters, was designed in the 1980s. The MTD study appeared to confirm that RCF was an animal -
carcinogen under certain test conditions, e.g., extremely high concentrations of approximately 200 ficc
inhaled directly into the lungs.

A later review of the MTD pathology indicated that the animals’ lungs were likely “overloaded” because of
large quantities of non-fibrous particles, and that this overload condition was likely responsible for the
disease observed. In fact, evaluation of the aerosol samples used confirmed the presence of significant
quantities of particuiate matter. _

In & subsequent multi-dose animal inhalation study at 25 f/cc, 75 fice, and 115 fice; a no observed effect
fevel (NOEL) was found at 25 fice. This level is 50 times the RGFC recommended REG of 0.5 flcc for
humans.

[12. ECOLOGICAL INFORMATION 5 N
No ecological concerns have been identified. '

13. DISPOSAL CONSIDERATIONS | |

WASTE MANAGEMENT

To prevent waste materials from becoming airborne during waste storage, transportation and disposal, a
covered container or plastic bagging is recommended.

DISPOSAL

RCF, as manufactured, is not classified as a hazardous waste according to Federal regulations (40 CFR
261). Any processing, use, alteration or chemical additions to the product, as purchased, may alter the
disposal requirements. Under Federal regulations, it is the waste generator's responsibility to properly
characterize a waste material, to determine if it is a "hazardous” waste, Check local, regional, state or
provincial regulations to identfy all applicable disposat requirements.

i14. TRANSPORT INFORMATION

U.S. DEPARTMENT OF TRANSPORTATION (DOT)

Hazard Class:  Not Regulated United Nations (UN) Number: Not Applicable
Labels: Not Applicable North America (NA) Number:  Not Applicable
Placards: - Not Applicable  *..  Bill of Lading;. Product Name

INTERNATIONAL
Canadian TDG Hazard Class & PIN; Not regulated ‘
Not classified as dangerous goods under ADR (road), RID {train) or IMDG (ship).

[15. REGULATORY INFORMATION . ‘ N

UNITED STATES REGULATIONS

EPA: Superfund Amendments and Reauthorization Act (SARA) Title lIl - This product
does not contain any substances reportable under Sections 302, 304, 313, (40 CFR
372). Sections 311 and 312 (40 CFR 370) apply (delayed hazard).
Toxic Substances Control Act (TSCA) - RCF has been assigned a CAS number;
however, it is an "article” under TSCA and therefore exempt from listing or: the TSCA
fnventory. . '
Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA) and the Clean Air Act (CAA) - RCF contains fibers with an average
diameter greater than one micron and thus is not considered a hazardous air
poliutant.

OSHA: Comply with Hazard Communication Standards 29 CFR 1910.1200 and 29 CFR
1926.59 and the Respiratory Protection Standards 29 CFR 1910.134 and 29 CFR
1926.103.
Cefamic fibers (airborne particles of respirable size)" is listed in Proposition 65, The



California: Safe Drinking Water and Toxic Enforcement Act of 1986 as a chemical known to
the State of California to cause cancer.
Other RCF products are not known to be reguiated by states other than California;
States: however, state and local OSHA and EPA regulations may apply to these products. If
, in doubt, contact your local regulatory agency: : '

INTERNATIONAL REGULATIONS

Canada; Canadian Workplace Hazardous Materials Information System (WHMIS) ~ RCF
is classified as Class D2A — Materials Causing Other Toxic Effects
Canadian Environmental Protection Act (CEPA) - All substances in this product
are listed, as required, on the Domestic Substance List (DSL)

European European Directive 97/69/EC classified RCF as a Category 2 carcinogen; that is it

Union: “should be regarded as if it is carcinogenic to man.”

[16. OTHER INFORMATION 5
RCE DEVITRIFIGATION

As produced, all RCF fibers are vitreous (glassy) materials which do not contain crystalline silica. Continued
exposure {o elevated temperatures may cause these fibers to devitrify (become crystalline). The first
crystalline formation (mullite) begins to occur at approximately 985° C (1805° F). Crystalline phase silica may
begin to form at temperatures of approximately 1200° G (2192° F). When the glass RCF fibers devitrify, they
form a mixed mineral crystalline silica containing dust. The crystalline silica is trapped in grain boundaries
within a matrix predominately consisting of mullite. The occurrence and extent of crystalline phase formation
is dependent on the duration and temperature of exposure, fiber chemistry and/or the presence of fluxing
agenis. The presence of crystalline phases can be confirmed only through laboratory analysis of the "hot
face" fiber,

IARC's evaluation of crystalline silica states “Crystalline silica inhaled in the form of quartz or crisiobalite from
occupational sources is carcinogenic to humans (Group 1)" and additionally notes “carcinogenicity in humans
was not detected in all industrial circumstances studied.” 1ARC also studied mixed mineral crystalline silica
containing dusts such as coal dusts (containing 5 — 15 % crystalline silica) and diatomaceous earth without
seeing any evidence of disease. (IARC Monograph Vol. 68, 1997). NTP lists all polymorphs of crystalline
silica amongst substances which may "reasonably be anticipated to be carcinogens".

IARC and NTP did not evaluate after-service RCF, which may contain various crystaliine phases. However,
an analysis of after-service RCF samples obtained pursuant to an exposure monitoring agreement with the
USEPA, found that in the furnace conditions sampled, most did not contain detectabie levels of crystalline
-silica. Other relevant RCF. studies-found that (1) simulated after-service RCF showed little, or no, activity
where exposure was by inhalation or by intraperitoneal injection; and (2) after-service RCF was not cytotoxic
to macrophage-like cells at concentrations up to 320 g/cm? - by comparison, pure quartz or cristobalite were
significantly active at much lower levels (circa 20 glcm?). :

RCF AFTER-SERVICE REMOVAL

Respiratory protection should be provided in compliance with OSHA standards. During removal operations, a
full face respirator is recommended to reduce inhalation exposure along with eye and respiratory tract
irritation. A specific evaluation of workplace hazards and the identification of appropriate respiratory
protection is best performed, on a case by case basis, by a qualified industrial hygiene professional.

PRODUCT STEWARDSHIP PROGRAM

The Refractory Ceramic Fibers Coalition (RCFC) and the U.S. Occupational Safety and Health

. Administration (OSHA) introduced a voluntary worker protection program entitied PSP HTW (High
Temperature Wools), a comprehensive, muiti-faceted risk management program designed to control and .

reduce workplace exposures to refractory ceramic fiber (RCF). For more information regarding PSP HTW,

please refer to the RCFC web site: http.//www.rcfc.net.

- MSDS Prepared By: - RISK MANAGEMENT DEPARTMENT



DISCLAIMER

The information presented herein is presented in good faith and befieved to be accurate as of the effective
date of this Material Safety Data Sheet, Employers may use this MSDS to supplement other information
gathered by them in their efforts to assure the heaith and safety of their employees and the proper use of the
product. This summary of the relevant data reflects professional judgment; employers should note that
information perceived to be less relevant has not been included in this MSDS. Therefore, given the summary
nature of this document, Thermcraft, Inc. does not extend any warranty (expressed or implied), assume any
responsibility, or make any representation regarding the completeness of this information or its suitability for
the purposes envisioned by the user.

DEFINITIONS
ACGIH:
ADR:
CAA:
CAS:
CERCLA:
DSL:
EPA:

EU:

fice:
HEPA:
HMIS:

HTW:

IARC:

IATA;

iMDG:

mg/m?®;

mmpcf:

NFPA:

NIOSH:

OSHA:

29 CFR 1910.134 & 1926.103:
29 CFR 1910.1200 & 1926.59:
PEL:

PIN:

PNOC:

PNOR:

PSP:

RCFGC:

RCRA;

REG:

REL:

RID:

SARA:

SARA Title Ili;
SARA Section 302;
SARA Section 304:
SARA Section 311:
SARA Section 312:
SARA Section 313;
STEL:

SVF:

TDG:

TLV:

TSCA:

TWA:

WHMIS:

American Conference of Governmental Industriai Hygienists
Carriage of Dangerous Goods by Road {International Regulation)
Clean Air Act

Chemical Abstracts Service

Cornprehensive Environmental Response, Compensation and Liability Act
Domestic Substances List

Environmental Protection Agency

European Union

Fibers per cubic centimeter

High Efficiency Particulate Air

Hazardous Materials Identification System

~ High Temperatire Wools ~

International Agency for Research on Cancer
International Air Transport Association
International Maritime Dangerous Goods Code
Milligrams per cubic meter of air

Million particles per cubic meter

National Fire Protection Association

National Institute for Occupational Safety and Health
Occupational Safety and Health Administration
OSHA Respiratory Protection Standards
OSHA Hazard Communication Standards
Permissible Exposure Limit (OSHA)

Product Identification Number

Particulates Not Otherwise Classified

.. Particulates Not Otherwise Regulated

Product Stewardship Program

Refractory Ceramic Fibers Coalition

Resource Conservation and Recovery Act
Recommended Exposure Guideline (RCFC)
Recommended Exposure Limit {NIOSH)

Carriage of Dangerous Goods by Rail {International Regulations)
Superfund Amendments and Reauthorization Act
Emergency Planning and Community Right to Know Act
Extremely Hazardous Substances

Emergency Release

MSDS/List of Chemicals and Hazardous Inventory
Emergency and Hazardous inventory

Toxic Chemicals and Release Reporting

'8hort Term Exposure Limit’

Synthetic Vitreous Fiber

Transportation of Dangerous Goods

Threshold Limit Value (ACGIH)

Toxic Substances Control Act

Time Weighted Average Co
Workplace Hazardous Materials Information System (Canada)



17.) CONTROL CABINET SPECIFICATIONS

Control System:

Model # 3-1-40-230-E155P

Serial # 11116837/2

incoming

Power: 230 Volts 8780w Watts

Line Amperage:

Temperature Controtler

EUROQOTHERM 2404/CC/NVH/LHXXXXXXIXX/XXENG

Phase

High limit
Thermocouple: TYPE "PLATINEL "
FUSE REPLACEMENT LIST
Fuse Quantity
Number Size Required Notes
F1-2 1 AMP 2 CONTROL CIRCUIT
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Contents Installation and Operation Handbook

Issue 11 of this handbook applies to software version 4 and includes
ROHS statement.

Enhancements to Software Version 4

The following enhancements have been added to software versions 4.
e Isolated Single Logic Output Module

e  Transducer Power Supply Module to provide 5 or 10Vdc to an external transducer. (Not
intended for melt pressure control)

e  DeviceNet communications

e Linear over range limits are +5% of high instrument range and —5% of low instrument
range for all process input ranges (i.e. 0-20mA, 4-20mA, 0-10V)

e Sensor break or input open circuit faults are detected on all analogue inputs (PV1.PV2
and remote input channels)

e PV2alarm, full scale high and low limits default to maximum and minimum display
limits

o  Deviation alarms are not inverted when direct acting control is selected. Alarm
behaviour when using reverse acting control is unchanged

e  The PD track valve positioning parameter (F'd.,:r) has been removed

Controllers Affected:-

Standard controllers — which include Version 4.11 or later
programmers with up to 4 programs

Setpoint programming controllers with up to | Version 4.61 or later
20 programs

Profibus controllers — which include Version 4.32 or later
programmers with up to 4 programs

e  The 10Amp output relay in module 4 is not available on controllers supplied after Jan 04

Related Information

e  DeviceNet Communications Handbook part no. HA027506 which includes the
parameter address map.

e  Profibus Communications Handbook part no. HA026290

e EMC (Electromagnetic Compatibility) Installation Guide, part no. HA025464

These are available on www. eurotherm.co.uk.

ii HAO025132 Issue 11 Oct-07 Applies to 2408 and 2404 controller software version 4.0
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Chapter 1 INSTALLATION

Sleeve Terminal covers

Ratchets

Label

Panel retaining clips

Latching ears Panel sealing gasket

Figure 1-1 2408 1/8 DIN controller

Sleeve Terminal covers
Ratchets

Display screen

Label

Panel retaining clips

Latching ears Panel sealing gasket
Figure 1-2 2404 1/4 DIN controller

2408 and 2404 Controller 1-1
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Outline dimensions Model 2408
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Figure 1-3
Outline dimensions of Model 2408 controller
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Figure 1-4 Outline dimensions Model 2404 controller

The electronic assembly of the controller plugs into a rigid plastic sleeve, which in turn fits
into the standard DIN size panel cut-out shown in Figures 1-3 and 1-4.

1-2 2408 and 2404 Controller
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INTRODUCTION

Models 2408 and 2404 are high stability, temperature or process controllers with self and
adaptive tuning. They have a modular hardware construction which accepts up to three plug-
in Input/Output modules and two interface modules to satisfy a wide range of control
requirements. Two digital inputs and an optional alarm relay are included as part of the fixed
hardware build.

The instruments are available as:
e standard controllers - which include a basic 8-segment programmer
Models 2408/CC and 2404/CC
e setpoint programming controllers: Models 2408/CP, P4, CM and
2404/CP, P4, CM
e motorised valve controllers - which include a basic 8-segment programmer
Models 2408/VC and 2404/VC
e setpoint programming motorised valve controllers: Models 2408/VP, V4, VM and
2404/VP, V4, VM

Before proceeding, please read the chapter called, Safety and EMC Information.

Controller labels

The labels on the sides of the controller identify the ordering code, the serial number, and the
wiring connections.

Appendix A, Understanding the Ordering Code, explains the hardware and software
configuration of your particular controller.

MECHANICAL INSTALLATION

To install the controller
1. Prepare the control panel cut-out to the size shown in Figure 1-3, or 1-4.
2. Insert the controller through the panel cut-out.

3. Spring the upper and lower panel retaining clips into place. Secure the controller in
position by holding it level and pushing both retaining clips forward.

Note: If the panel retaining clips subsequently need removing, in order to extract the
controller from the control panel, they can be unhooked from the side with either your fingers,
or a screwdriver.

Unplugging and plugging-in the controller

If required, the controller can be unplugged from its sleeve by easing the latching ears
outwards and pulling it forward out of the sleeve. When plugging the controller back into its
sleeve, ensure that the latching ears click into place in order to secure the IP65 sealing.

2408 and 2404 Controller 1-3
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NEW SLEEVE DESIGN MKIII

From Jan-03 an improved design of 1/8 DIN long sleeve is shipped with all new 2408
controllers and indicators. (The month and year of manufacture are shown in the last two
pairs of digits of the instrument serial number).

Details

A new sealing gasket will be fitted onto the instrument bezel j. This gasket replaces the
gasket which was moulded into the front of the sleeve of all previous instruments.

The gasket previously moulded into the sleeve where it fits behind the panel is now supplied
as a separate item ¢.

Reasons for the Change

This change is to ensure that IP65 sealing is reliably achieved and less physical effort is
required to insert the instrument into the new sleeve.

Recommendations

1. Aninstrument delivered after Jan 03 should be used with the sleeve supplied
2. Ifthe instrument is required to replace one already in use, the existing sleeve should
also be replaced
3. Anew instrument can be fitted into an existing sleeve by carefully removing gasket
i but IP65 sealing will not be maintained
4. An existing instrument can be fitted into a new sleeve but IP65 sealing will not be
maintained
It is, however, possible to achieve IP65 sealing for 3 and 4 above. A gasket kit is available by
quoting Part No SUB24/GAS2408.
Then:-
5. To fit a new instrument in an older sleeve carefully remove gasket j. Replace it
with the thinner (1.25mm) gasket from the kit
6. To fit an existing instrument into a new sleeve fit the thicker (1.6mm) gasket from
the kit between the instrument and the sleeve
The seal & supplied as a separate item with a new instrument, should be placed over the
sleeve prior to mounting it through the panel cut out as shown below:-

<— Panel
Sleeve seal ¢ Instrument
New (supplied as a sleeve
Instrument separate item)

<+— New gasket j fitted onto bezel
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ELECTRICAL INSTALLATION

This section consists of five topics:
e Rear terminal layouts

e Fixed connections

e Plug-in module connections

e Typical wiring diagrams

e Motorised valve connections.

WARNING
You must ensure that the controller is correctly configured for your application.
Incorrect configuration could result in damage to the process being controlled, and/or
personal injury. It is your responsibility, as the installer, to ensure that the configuration
is correct. The controller may either have been configured when ordered, or may need
configuring now. See Chapter 6, Configuration.

Model 2408 rear terminal layout

" E
8 85 to 264Vac 20 — 29Vac/dc
U Neutral
! ¢ |
E 3 E Ground* g Ground*
Input 1
1 'g' npu Low voltage supply
] 1 Input 2 ] ) )
M Note: The plug-in sleeve supplied with
o c high voltage controllers are keyed to
ommon . . .
D prevent a low voltage unit being inserted
U into them.
L
: ™
2 C Alarm
0 / relay
— M
. ==
5 2
:
U
L TIC
} PV RTD/Pt100
3 -

Figure 1-5 Rear terminal layout — Model 2408

* The ground connection is provided as a return for internal EMC filters. It is not required
for safety purposes, but must be connected in order to satisfy EMC requirements.
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Wire Sizes

All electrical connections are made to the screw terminals at the rear of the controller. They
accept wire sizes from 0.5 to 1.5 mm? (16 to 22 AWG) and should be tightened to a torque of
0.4Nm (3.5lbin). If you wish to use crimp connectors, the correct size is AMP part number
349262-1. The terminals are protected by a clear plastic hinged cover to prevent hands, or
metal, making accidental contact with live wires.

Rear terminal layouts

The rear terminal layouts are shown in Figures 1-5 and 1-6. The right-hand column carries
the connections to the power supply, digital inputs 1 and 2, alarm relay and sensor input. The
second and third columns from the right carry the connections to the plug-in modules. The
connections depend upon the type of module installed, if any. To determine which plug-in
modules are fitted, refer to the ordering code and wiring data on the controller side labels.

20 - 29Vac/dc
Low voltage supply

Q Ground*

Model 2404 rear terminal layout

iz O] T

1e) 85 to 264Vac
0| ¢ e

U C
|:| Ié 3 E ——Ground*

S
I 1 Input 2

IF] s

M

o Common
HlsB D |28 HF Lc

u
= LN el 2
H|sc| |2 JA v— —
I 2 I l E Alarm
5D 2D) B / relay
L —

o] c RTD/Pt100
B :

(e}

u M e
Ol ; .

E s } PV
il ] e : -

Figure 1-6 Rear terminal layout — Model 2404
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Sensor input connections
The connections for the various types of sensor input are shown below.

Resistance

Thermocouple
thermometer

mA input Volts or mV inputs

\4 \4 \4 Vi

2.49Q +
V+ v+ V+ 4 current v+

> j sense PV
V- V- V- resistor V- =

Fig 1-7 Sensor input connections

PLUG-IN MODULE CONNECTIONS

Module 1, 2 and 3

Module positions 1, 2 and 3 are plug-in modules. They can be either two terminal modules of
the types shown in Figure 1-7, or four terminal modules of the types shown in Table 1-1.

The tables show the connections to each module and the functions that they can perform.
Module 1 is normally used for heating and module 2 for cooling although the actual functions
will depend upon how the controller has been configured.

PDS modes

Table 1-8 refers to PDS modes 1 and 2.

PDS stands for ‘Pulse Density Signalling’ Input/Output. This is a proprietary technique for
bi-directional transmission of analogue and digital data over a simple 2-wire connection.
PDS 1 mode uses a logic output module to control aTE10S solid state relay and provides a
load failure alarm.

PDS 2 mode uses a logic output module to control a TE10S solid state relay, provide
load/SSR failure alarms, and read back the load current for display on the controller.

2408 and 2404 Controller 1-7
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Two terminal modules

Note: Module 1 is connected to terminals 1A and 1B
Module 2 is connected to terminals 2A and 2B
Module 3 is connected to terminals 3A and 3B.

Terminal identity

Module type A B C D Possible functions

Relay: 2-pin ,J Unused Heating, cooling, alarm,
(2A, 264 Vac max.) program event, valve

’ ' raise, or valve lower
Logic - non-isolated + _ Unused Heating, cooling, PDSIO

mode 1, PDSIO mode 2,
(18Vvdc at 20mA) program event
Triac Unused Heating, cooling,
(1A, 30 to 264Vac) program event, valve
' Line Load raise, or valve lower
DC output: Unused Heating, or cooling, or
- non-isolated + - retransmission of PV,

(10Vdc, 20mA max.) setpoint, or control output

Table 1-1 Two terminal module connections

Snubbers

The relay and triac modules have an internal 15nF/100Q ‘snubber” connected across their
output, which is used to prolong contact life and to suppress interference when switching
inductive loads, such as mechanical contactors and solenoid valves.

WARNING
When the relay contact is open, or the triac is off, the snubber circuit passes 0.6mA at
110Vac and 1.2mA at 240Vac. You must ensure that this current, passing through the
snubber, will not hold on low power electrical loads. It is your responsibility as the
installer to ensure that this does not happen. If the snubber circuit is not required, it can
be removed from the relay module (BUT NOT THE TRIAC) by breaking the PCB track
that runs crosswise, adjacent to the edge connectors of the module. This can be done by
inserting the blade of a small screwdriver into one of the two slots that bound it, and
twisting.
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Installation and Operation Handbook Installation

Four terminal modules

Note: Module 1 is connected to terminals 1A, 1B, 1C and 1D
Module 2 is connected to terminals 2A, 2B, 2C and 2D
Module 3 is connected to terminals 3A, 3B, 3C and 3D

Module type Terminal identity Possible functions
A [ B | ¢ | D
Relay: changeover | L | Heating, cooling,
(2A, 264 Vac max.) N/O >\« N/C alarm, or program
event output
DC control: Isolated Heati i
+\ _ eating, or cooling
(10V, 20mA max.) I~
24Vdc transmitter + - To power process
supply * inputs
Potentiometer input +0.5Vdc 1 ov Mo'tqrised Valve
100Q to 15KQ * | ——H | Position feedback
DC retransmission Tl - Retrans. of setpoint,
T~ or process value
DC remote input or 0-10Vde |RT source +100mV COM Remote Setpoint
Process Value 2 0-20mA Second PV
(Module 3 only)

Dual output modules

Dual relay ’J Heating + cooling
(2A, 264 Vac max.) l\'—l I\ Dual alarms

Valve raise &
lower
Dual Triac Heating + cooling
(1A, 30 to 264Vac) ) Valve raise &
Line Load Line Load lower

Dual logic + relay
(Logic is non-isolated)

I_\_l Heating + cooling
I Igll I Heating + cooling
Line Load

Triple logic input and output modules - see ratings on the next page

Dual Logic + triac
(Logic is non-isolated)

==

Triple contact input Input 1 Input 2 Input 3 [ Common
Triple logic input Input 1 Input 2 Input 3 [ Common
Triple logic output Output 1 | Output 2 | Output 3 [ Common Program events

* Can be ordered fitted in module positions 2 & 3 only.

2408 and 2404 Controller 19



Installation Installation and Operation Handbook

Module type Terminal identity Possible functions
A B C D
Isolated Logic + - This is a fully isolated module which can
Output be fitted in all three module slots. It may

be used for heating, cooling or events
outputs up to 18Vdc at 20mA.

Transducer + - This provides fully isolated 5 or 10Vdc to
Power Supply power external transmitters up to 20mA. It
can be fitted in module slots 1 and 2.

Table 1-2 Four terminal module connections

Connections for Process Value 2 in module position 3

The diagrams below show the connections for the various types of input.
The input will have been configured in accordance with the ordering code.

Thermocouple  Resistance mA input Volts or 10V inputs
thermometer mV inputs
3A 3A 3A Current 3A 3A s
sense
3B 3B 3B | resistor 3B 3B
2.49Q 0-10vdc

+ +
3C : 3C 3C 1:-] 3C oLovde 3C |
High Impedance
3D 3D _[,] 3D 3D femvde 3D [+

Triple Logic Input and output ratings

1. Triple logic input (current sinking)
OFF state: -3 to 5Vvdc
ON state: 10.8 to 30Vdc(max), at 2 to 8mA

2. Triple contact closure or open collector transistor input
Internally generated switching Vdc & mA: 15 to 19Vdc at 10 to 14mA

OFF state >28KQ input resistance
OFF state voltage >14Vdc
ON state <100 resistance
ON state voltage <1.0vdc
3. Triple logic output (current sourcing)
OFF state output 0to 0.7Vdc.
ON state output 12 to 13Vdc, at up to 8mA.
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Installation

COMMUNICATION MODULES 1 AND 2

All 2408 and 2404 controllers can be fitted with up to two plug-in communications modules.

Only one of the two modules can be for serial communications and this will normally be
installed in position COMMS 1 (although it is possible to install the serial communications
module in position COMMS 2. Serial communications may be configured for either Modbus

or El bisynch protocol.

It is also possible to fit a PDS module in one or other of these positions.

Possible module types are shown in the table below.

Communications module 1

Terminal identity (COMMS 1)

Module type HA HB HC HD HE HF
2-wire EIA-485 serial - - - Common A(+) B (-)
communications

ElA-232 serial - - - Common Rx T
communications

4-wire EIA-485 serial - A B’ A B
communications (Rx+) | (Rx2) Common (Tx+) (Tx-)
PDS Setpoint retransmission - - - - Signal | Common
Communications module 2 Terminal identity (COMMS 2)

Module type JD JE JF

PDS Setpoint retransmission - Signal Common
PDS Setpoint input - Signal Common

Table 1-3 Communication modules 1 and 2 connections

2408 and 2404 Controller
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Wiring of 2-wire EIA-485 serial communications link

2-wire EIA-485 is a connection which allows up to 32
controllers to be multi-dropped from a single communications
link over a distance of up to 1.2Km. To ensure reliable
operation of the communications link, (without data
corruption due to noise or line reflections) the connections
between the controller should be made using a twisted pair of
wires inside a screened cable with the connections
terminated with resistors in the manner shown in this
diagram. This diagram also shows the use of a KD485
converter to connect the EIA-485 link into a standard EIA-232
computer port.

Local
Earth

Local
Earth

Eurotherm Universal
Communications Interface

KD485
Series 2000
Controller
Local
Earth
Local Local Local
g;‘r"g”f Ground Ground
Zone 1 Zone 2
Local
Earth A A
-------------- O M WY X NS )
e alllliizes Galvanic |5 52" i B Series 2000
Local T Isolation A HF Controller
Ground Barrier |[Com \ / / Com
Zone 1 HD
Local l
Earth Local Earth
Local
Ground
Zone 1
one Up to 32 S2000 controllers or For reasons of safety
Interface Units may do not connect to
Local k ' be included on the network local earth here.
Earth —
too...@----AfHE )
I:I’ B Series 2000
v HF Controller
Area 1 Com [yp
Note:

All resistors are 220 ohm 1/4W carbon composition.
Local grounds are at equipotential. Where equipotential is not available wire into

separate zones using a galvanic isolator.

Use a repeater (KD845) for more than 32 units.

Figure 1-9 EIA-485 wiring

1-12
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Installation

DeviceNet

Instruments fitted with software versions 4 onwards can be fitted with DeviceNet
communications. The following shows the wiring connections for DeviceNet.

Terminal
Reference

CAN
Label

Color

Chip

Description

HA

V+

Red

DeviceNet network power positive terminal. Connect
the red wire of the DeviceNet cable here. If the
DeviceNet network does not supply the power,
connect to the positive terminal of an external 11-25
Vdc power supply.

HB

CAN_H

White

DeviceNet CAN_H data bus terminal. Connect the
white wire of the DeviceNet cable here.

HC

SHIELD

None

Shield/Drain wire connection. Connect the
DeviceNet cable shield here. To prevent ground
loops, ground the DeviceNet network in only one
location.

HD

CAN_L

Blue

DeviceNet CAN_L data bus terminal. Connect the
blue wire of the DeviceNet cable here.

HE

Black

DeviceNet network power negative terminal.
Connect the black wire of the DeviceNet cable here.
If the DeviceNet network does not supply the power,
connect to the negative terminal of an external 11-25
Vdc power supply.

HF

Connect to instrument earth

Note: Power taps are recommended to connect the DC power supply to the DeviceNet trunk
line. Power taps include:

e A Schottky Diode to connect the power supply V+ and allows for multiple power

supplies to be connected.

e 2 fuses or circuit breakers to protect the bus from excessive current which could damage

the cable and connectors.

e  The earth connection, HF, to be connected to the main supply earth terminal.

2408 and 2404 Controller
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Example of Devicenet Wiring

121Q terminating
resistor required if not
fitted internally

Red / 2400 Controller
V+ 5 N
= HA
I T A (R
AN-H 4
I~ ,>= CAN-H
; | ]
Drain 3 | :>-— Drain
Blu [ |
CAN-L 2 —
BIk — HD [ CAN-L
V- 1 —1 |
] v
Typical Interface HF | (SLAVE)
Card (MASTER) Address 11
2400 Controller
i ——==| HA |V+
Network J
Supply
24Vdc ( +1%) S e
250mV p-p r—r—‘r'
Ripple B ————
V- e I N
—T T
o :
: : : || Address N+1
P
o : |
ol V * Fit 121Q resistor to
VYUY last instrument in the
Daisy chain to chain
further
instruments

To configure DeviceNet Communications see Chapter 6.
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Installation

ProfiBus Wiring

Controllers supplied with model numbers 2408f and 2404f are fitted with ProfiBus
communications modules fitted in the H slot. Further details of ProfiBus communications is
given in Appendix E and the ProfiBus Communications handbook part number HA026290.

This handbook can be downloaded from www.eurotherm.co.uk.

A

HB

HC

HD

HE

HF

FEEIEIEE

Station 1
Not connected

Shield

VP (+5Vdc Voltage Potential)
B (RX/Tx +ve)

A (Rx/Tx -ve)

DGND (Digital ground)

2408f or 2404f controller

Intermediate statiods

o
e
=

= HD

Last station only requires 390Q
terminating resistors

Y\ B

OSSR USSR DO SHIELD

- —

; Twisted

: pair

A B

<l

: Twisted

: pair

i

A B

3900 D:
2209 [

HE

=

Last Station
Not connected

Shield

VP (+5Vdc Voltage Potential)
B (Rx/Tx +ve)

A (Rx/Tx -ve)

DGND (Digital ground)

2408f or 2404f controller
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TYPICAL WIRING DIAGRAM Line Neutral
Cooling Power l l Circuit
Fuse 1A(T) |_‘|_ breaker
—
= Controller
IEI Logic = Fuse 2A(T)
heating
IEI output IE
=
.
- Heating
izl Tria|(': I:I power fuse
cooling (load
Ifl output dependent)
|
]
™
S
D o]
Lo
E S
3 2 "
O- solid state ()
Relay
O, eg.TEL O
Cooling s
solenoid Heater ~— |
valve Thermocouple

Fig 1-10 Typical wiring diagram, Model 2408 Controller

Safety requirements for permanently connected equipment state:

e Aswitch or circuit breaker shall be included in the building installation

. It shall be in close proximity to the equipment and within easy reach of the operator
. It shall be marked as the disconnecting device for the equipment.

Note: a single switch or circuit breaker can drive more than one instrument.

For logic drive capability see following chart:-
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Logic Drive Fan Out

The logic outputs from the 2400 series controllers are capable of driving more than one solid
state relay (SSR) in series or parallel. The following table shows the number of SSRs which
can be driven depending on type of SSR. S = Series; P = Parallel.

Drive SVDA RVDA TE10S 425S
mA
Logic Logic Logic Logic Logic Logic
DC DC DC 10V 24V 20mA
Logic 18V@2 | 4S6P 4S 3P 3S2pP 3S3P 1S 2P 6S 1P
0
Triple | 12v@9 | 3S3P 2S 1P 2S 1P 2S 1P 1 4S 1P
logic
450 TC1027 | TE200S | TC2000 | RS3D
CE CE A
Standard | TTL Multi- LogicV | Logic Logic Logic
drive DC DC DC
Logic 2S 3P 1S2P 6S 1P 3S 3P 3S 3P 3S1P 4S 2P
Triple |1 1 4S 1P 2S 1P 2S 1P 0 0
logic

2408 and 2404 Controller 1-17
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MOTORISED VALVE CONNECTIONS

Motorised valves will normally be wired either to dual relay, or dual triac, output modules

installed in the Module 1 position, or to single channel relay and triac outputs installed in

Module positions 1 and 2. In the latter case, the convention is to configure output 1 as the

raise output and output 2 as the lower output.

Depending on the configuration, control of the valve is achieved in one of three ways:

1. With no position feedback potentiometer.

2. With a feedback potentiometer used to monitor the valve’s position. It does not
influence the control.

3. With a feedback potentiometer, where the valve’s position is controlled in response to the
signal from it.

—® Motor supply @— ‘H J; Line
Dual 85 to 264Vac
relay, or Neutral
triac,
output Q Ground
module c Input 1
o S
M Input 2
»»»»»»»»»»»»»» i
M S
(@] Common
2B D 1|||HF LC
U
=[]
Motorised 2c E Y A
valve l 2 D _ Alarm
2D / IAB| relay
[
o
% pot 8 b Vi RTD/Pt100
+
Motor | |, @ Input M +
Feedback Module |\S/| i } PV
Potentiometer @ > ~
(Optional) - -

Fig 1-11 Motorised valve connections
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Chapter 2 OPERATION

This chapter has nine topics:

e FRONT PANEL LAYOUTS

e BASIC OPERATION

e OPERATING MODES

e AUTOMATIC MODE

e MANUAL MODE

e PARAMETERS AND HOW TO ACCESS THEM
¢ NAVIGATION DIAGRAM

e PARAMETER TABLES

e ALARMS

2408 and 2404 Controller
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FRONT PANEL LAYOUTS

2408
Output 1 » OP 1 || OP 2 |« Output 2
l',l , I ’ l , et
-n ‘==’ ‘-’ 0 -’
-—e - Lower readout
,_ll (i
- ’-’ ,-'.’-' Remote setpoint /
Setpoint 2 comms (flashing)
\\\\\\ L
™~ |
Auto mode —_| | _— Program running
T 2[AUTO <]
Auto/Man button ® MAN }I—T(SJLND}@ Run/Hold

Manual mode

Page Scroll Down Up
Button Button Button Button

Figure 2-1 Model 2408 front panel layout

2404

Output 1

Setpoint2 __[ |

Auto/Man

-l

P ]

button

 ——[r2 |[Rem — ]
1 [

Auto mode

| Program in Hold

Output 2

Upper readout

Lower readout

Remote setpoint/
comms(flashing)

Run/Hold button

Program running

Manual mode

> AUTO@ (@) RUN <
> [ MAN | [HOLD] «
o] el 2 [2]
T
Page Scroll Down Up
Button Button Button Button

Figure 2-2 Model 2404 front panel layout

Program in Hold
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Button or Name Explanation
indicator
When lit, it indicates that the output installed in
OP1 Output 1 module position 1 is on. This is normally the
heating output on a temperature controller.
When lit, it indicates that the output installed in
OP2 Output 2 module position 2 is on. This is normally the
cooling output on a temperature controller.
. When lit, this indicates that setpoint 2, (or a
SP2 Setpoint 2 setpoint 3-16) has been selected.
. When lit, this indicates that a remote setpoint input
REM Remote setpoint has been selected.
‘REM’ will also flash when communications is
active.
When pressed, this toggles between automatic
and manual mode:
e If the controller is in automatic mode the AUTO
@ Auto/Manual light will be lt.
button e If the controller is in manual mode, the MAN
light will be lit.

The Auto/Manual button can be disabled in
configuration level.

Run/Hold button

¢ Press once to start a program (RUN light on.)

e Press again to hold a program (HOLD light on)

¢ Press again to cancel hold and continue running
(HOLD light off and RUN light ON)

¢ Press and hold in for two seconds to reset a
program (RUN and HOLD lights off)

The RUN light will flash at the end of a program.

The HOLD light will flash during holdback or when
a PDS retransmission output is open circuit.

Page button

Press to select a new list of parameters.

Scroll button

Press to select a new parameter in a list.

Down button

Press to decrease a value in the lower readout.

Up button

Press to increase a value in lower readout.

Figure 2-3 Controller buttons and indicators

2408 and 2404 Controller
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BASIC OPERATION

Switch on the power to the controller. It runs through a self-test sequence for about three
seconds and then shows the measured temperature, or process value, in the upper readout and
the target value, called the setpoint, in the lower readout. This is called the Home display.

2404

—' - Measured temperature
E h l or process value

-’ 0 ‘=’

’Jl-,g <+— Setpoint

AUTO RUN
m@ @m
o] (] [ [&]

Figure 2-4 Home display

You can adjust the setpoint by pressing the {Eﬂ or @ buttons. Two seconds after releasing
either button, the display blinks to show that the controller has accepted the new value.

OP1 will light whenever output 1 is ON. This is normally the heating output when used as a
temperature controller.
OP2 will light whenever output 2 is ON. This is normally the cooling output when used as a
temperature controller.

Note: You can get back to this display at any time by pressing and together.
Alternatively, you will always be returned to this display if no button is pressed for 45
seconds, or whenever the power is turned on.

Alarms

If the controller detects an alarm condition, it flashes an alarm message in the Home display.
For a list of all the alarm messages, their meaning and what to do about them, see Alarms at
the end of this chapter.
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OPERATING MODES

The controller has two basic modes of operation:

e Automatic mode in which the output is automatically adjusted to maintain the
temperature or process value at the setpoint.

e Manual mode in which you can adjust the output independently of the setpoint.

You toggle between the modes by pressing the AUTO/MAN button. The displays which
appear in each of these modes are explained in this chapter.

Two other modes are also available:

¢ Remote Setpoint mode, in which the setpoint is generated from an external source.
In this mode, the REM light will be on.

e Programmer mode which is explained in Chapter 5, Programmer Operation.
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AUTOMATIC MODE

You will normally work with the controller in automatic mode. If the MAN light is on, press
the AUTO/MAN button to select automatic mode. The AUTO light comes on.

Power on
The Home display

l Check that the AUTO light is on.
The upper readout shows the measured temperature.
The lower readout shows the setpoint.
To adjust the setpoint up or down, press (4] or (3.
(Note: If Setpoint Rate Limit has been enabled, then the
lower readout will show the active setpoint. If (a] or ()
is pressed, it will change to show and allow adjustment
of, the target setpoint.)

Press W once.

)
LY

=2 3
D Sy

g
=

[4

B

g

¢

Display units

A single press of [<] will flash the display units for 0.5
seconds, after which you will be returned to the Home

display.

Flashing of the display units may have been disabled in
configuration in which case a single press will take you

(LG I=I2] straight to the display shown below.

g —
(

U
oD
Unt T gy

X2 Press twice
B’:’ % Output power demand

The % output power demand is displayed in the lower
readout. This is a read-only value. You cannot adjust it.

’gﬂ B Press [&] and [=] together to return to the Home display.

OICIZ2]

Press

Pressing from the Output Power display may access further parameters. These may be in
this scroll list if the ‘Promote’ feature has been used (see Chapter 3, Edit Level). When you
reach the end of this scroll list, pressing will return you to the Home display.
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MANUAL MODE

If the AUTO light is on, press the AUTO/MAN button to select manual mode. The MAN
light comes on.

Power on The Home display
l Check that the MAN light is on.
v The upper readout shows the measured temperature, or
- process value. The lower readout shows the % output.
E’ I—, L’ To adjust the output, press (4] or [(¥.
-=e (Note: If Output Rate Limit has been enabled, then the
EIElEl lower readout will show the working output. If (a] or (¥J
o is pressed, it will change to show and allow adjustment of,
DICI~IE] the target output.)
= Press L] once.
- Display units

El

A single press of flashes the display units for 0.5
seconds, after which you are returned to the Home display.
Flashing of the display units may have been disabled in
configuration, in which case a single press will take you
straight to the display shown below.

o=
e

L] —
SRT/REA - B Press twice.
X2 Setpoint
— L To adjust the setpoint value, press [a] or (¥].
6P
r
call
BN
Press .

Pressing from the Output Power display may access further parameters. These may be in
this scroll list if the ‘Promote’ feature has been used (see Chapter 3, Edit Level). When you
reach the end of this scroll list, pressing will return you to the Home display.
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PARAMETERS AND HOW TO ACCESS THEM

Parameters are settings, within the controller, that determine how the controller will operate.
For example, alarm setpoints are parameters that set the points at which alarms will occur.
For ease of access, the parameters are arranged in lists as shown in the navigation diagram on
Pages 2-10 and 2-11. The lists are:

Home list PID list Communications list
Run list Motor list Information list
Programming list Setpoint list Access list.

Alarm list Input list

Autotune list Output list

Each list has a “List Header’ display.
List header displays

Al e
) C

<+——Always displays ‘L) SE
L) 3 L‘

(L&A ][2]

Figure 2-5 Typical list header display

A list header can be recognised by the fact that it always shows ‘L1 SE’ in the lower readout.
The upper readout is the name of the list. In the above example, ‘AL indicates that it is the
Alarm list header. List header displays are read-only.

To step through the list headers, press [2]. Depending upon how your controller has been
configured, a single press may momentarily flash the display units. If this is the case, a
double press will be necessary to take you to the first list header. Keep pressing (2] to step
through the list headers, eventually returning you to the Home display.

To step through the parameters within a particular list, press (].

When you reach the end of the list, you will return to the list header.

From within a list you can return to the current list header at any time can by pressing (2.
To step to the next list header, press once again.
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Parameter names

In the navigation diagram, each box shows the display for a selected parameter.
The Operator parameter tables, later in this chapter, list all the parameter names and their
meanings.

The navigation diagram shows all the parameters that can, potentially, be present in the
controller. In practice, a limited number of them appear, as a result of the particular
configuration.

The shaded boxes in the diagram indicate parameters that are hidden in normal operation. To
view all the available parameters, you must select Full access level. For more information
about this, see Chapter 3, Access Levels.

Parameter displays

, ' ,’ <+—— Parameter name
AR aun

‘ ’-' ’-' <«—— Parameter value

(O]e ]2 ][2]

Figure 2-6 Typical parameter display

Parameter displays show the controller’s current settings. The layout of parameter displays is
always the same: the upper readout shows the parameter name and the lower readout its value.
In the above example, the parameter name is {FSL (indicating Alarm 1, full scale low), and
the parameter value is 10.0.

To change the value of a parameter

First, select the required parameter.

To change the value, press either (aJ or (¥J. During adjustment, single presses change the
value by one digit.

Keeping the button pressed speeds up the rate of change.

Two seconds after releasing either button, the display blinks to show that the controller has
accepted the new value.
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NAVIGATION DIAGRAM (PART A) (The parameters that appear depend upon how
the controller has been configured)
Home Run Program)mer Alarm Autotune PID Motor

. -+ List¢ - . . - .(3)
List List List List List List =)

20l | ,irun |_J|Pral | /AL || RAEun | |Pd | mEkr ||,
colb L Sk L Sk L Sk L Sk L Sk L Sk
L " L ! '
2ol Prh Prln {---2 kEunE L5P Em
oL { { 100 OFF 500 300
2 v v v v v v
0P SERE Hb c---? drA GEE I nt
1000 run OFF 0 OFF Pid.{ OFE
v v v v v . v
m-A PSP Hb U J---2 drAE Pb bAck
Auka 20 20 5 08 5 OFF
A *F'S "‘:" y ; ; k ’ ;

S I T = I s I - 0 B I
{3 v ¥ ) v v
O, d SEL dwl U HY | kd Ubr

{ { Hour { BOO dwn
v v v ¥ v
SEYP tYCn HY 2 rEsZ2 rES
rmPr { { 0o 0o
+" ; H‘: 3 y H +I:J
rAEE v v v ¢ v
S T EGE EYPE HY Y Lchbd Lch
PG 200 rmPr { Eluf:n E"—”:D
ru.': L —— ¥ ¥ v v
R R
FASE|  [dur i : v 3
o SO0 [FREE] (ARG [FFPB) | |PBE
50 no g0 i
oukn CELA ; ; 3
OFF 3| [6EGn FFer] | B 2
v L 2 i 300
o erd || TEWPE FFdu| | [ Ed2
SEGd EYPE dliE“ {000 fﬂﬂ
vES dufli Figure 2-7a Navigation diagram (Part A)
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NAVIGATION DIAGRAM (PART B)

Setpoint Input Output Comms Information Access
List List List List List List
(o] =] (o] (o]
sf 1= [P 2P |- [fems ||l nFa = RCCS] ™
L Sk Ly SE Ly SE L Sk L Sk L SE
o R o I o OooOooo o e e s e | Oooood
v v[c] o) Vol v [¢] v [C]
GCEL FiLE OFLo Addr d GP codE
SP OFF oo { Skd PRSS
v v v v v
L-r FLEZ OPH Lall Loko
Lac OFF {000 0o OPEr-
2 12 12 v
5P | CAL OPrr LalH
P FACE OFF ooo
v v v v v
GP2 The parameters | |FOP vl LalGA
oo that follow 0o 50 H
v depend upon the ¥ ¥ v v
controller CYCH h¥S[ LalkE wlP
5';3 configuration. 200 il ooo il
5P IE Refer to the ¥ ¥ ¥ ¥
if parameter table. | |G ontl Lol FFOP
configured| | They cover: user a Auko [ g
calibration & the ¥ g ¥ ¥
v 2nd PV input H
,-m.SDl; fiunctions. Dr;;,,iii E‘g% rES{_;D P DF:H
' — ; o
na. mLE
rbk s 0 0
v v ¥ v
AE SbLOP d 0P
r i00a ]
OFF Notes:
v 1. These lists are present only in controllers with the programming
Lock feature.
.U 2. The last three characters depend upon the type of alarm
¥ configured.
2 3. This list is only present in motorised valve controllers.
SPL 4. Absolute setpoint limits are set in configuration, see Chapter 6.
Y i The shaded boxes are normally hidden in Operator level. To
see all the available parameters you must select Full level.
4
SPH |:| See Chapter 3, Access Levels.
008
Fo?additional Figure 2-7b Navigation diagram (Part B)
parameters - see tables
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PARAMETER TABLES

| Name | Description
Home list
Home Measured value and Setpoint
0P % Output level
op Target setpoint (if in Manual mode )
m-A Auto-man select
RAmPS Heater current (With PDSIO mode 2)
L, d Customer defined identification number

+ Extra parameters, if the ‘Promote’ feature has been used (see Chapter 3, Edit Level).

run Program run list — Present only in setpoint programming controllers
Prl Active program number (Only on Y, or 20, program versions)
SERE Program status (OFF, run, hol.d, HbAc, End)

PSP Programmer setpoint

vl Number of cycles remaining in the program

SEL Active segment number

SLYP Active segment type

SELCE Segment time remaining in the segment units

LOE Target setpoint

rALE Ramp rate (if a rate segment)

PG Program time remaining in hours

FRSE Fast run through program (no / ll"ES)

oukn Event output states (EFF / on) (not 8-segment programmer)
S¥nc Segment synchronisation (no / lI"ES) (not 8-segment programmer)

SELd Flash active segment type in the lower readout of the home display (na / YES)
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| Name | Description
Pral Program edit list — Present only in setpoint programming controller.
For a fuller explanation of these parameters refer to Chapter 5
Prlin Select program number (Only on Y, or 2o, program versions)
Hb Holdback type for the program as a whole (if configured)(@FF, La, Hi , or bAnd)
Hb Y Holdback value (in display units)

rmPl Ramp units (5Ec, m n, or Hour) [for both rmPs and rmPE type segments]

dwl U Dwell units (5Ec, m n, or Hour)

[YLn Number of program cycles ( { to 999, or ‘cank?)

SEL Segment number

U.N
EYPE Segment type:(End) (-mP s =ramp rate) (rmP E=ramp time) (dwE}l) GEEP) cALL)

The following parameters depend on the EYPE selected, as shown below.

End |rmPr |rmPE |dwE!! |SEEP|cALL
Hb Holdback type: OFF, Lo, Hi , or bAnd
ELE 3|3 3 Target setpoint for a ‘rmP’ or ‘SEEP’ segment
rAEE 3 Ramp rate for a ‘rmPr segment
dur 3|3 ‘dwE! ! time / Time to target for a ‘rmPE’ segment
Prln 3 |cALL ed Praliram number
cYcn 3 |No. of cycles of cALL ed program
oukn | 3 3 3 3 3 Event output: OFFian (not 8-segment programmer)
S¥nc 33 (3|3 Segment synchronisation: na/YES (not 8-seg progr)
Endk | 3 End of prog — dwE}{, I SEE, 5 OP
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[Name |Description | [Name |Description
AL Alarm list Prd  |PiDlist
{--- |Alarm 1 setpoint value LSP | if Gain Scheduling has been
2 --- |Alarm 2 setpoint value enabled (see Chapter 4), this
3--- |Alarm 3 setpoint value parameter sets the PV below
4=~ [Alarm 4 setpoint value which ‘Pr d. i' is active and above
which ‘P d2' is active.
e e e e eS| [SEE [P T or P st
table: ' Pb Proportional Band (BEE 1
— - (in display units)
HY | Alarm 1 Hysteresis (display units) E Integral Time in secs (SEI: h
HY 2 | Alarm 2 Hysteresis (display units) Ed Derivative Time in secs (GEE 1)
HY 3 Alarm 3 Hysteresis (display units) ~ES Manual Reset (%) (SEI: ’)
HYY Alarm 4 Hysteresis (display units) Heb Cutback High GEE §
LbE Loop Break Time in minutes Lek Cutback Low (5,:‘,: )
d AL [Enable Diagnostic alarms ‘na’ / rELL |Relative Cool Gain (GEE 0
YES Pbe Proportional Band (5EE )
Alarm types table ke Integral Time in secs  (5EE 2)
-F5SL | PV Full scale low alarm kde Derivative Time in secs (5EE 2)
-F5SH [PV Full scale high alarm rES2 | Manual Reset (%) (GEE 2)
-dEu | PV Deviation band alarm HchZ | cutback High (5EE 2)
-dH | PV Deviation high alarm Leb@ | cutback Low (GEE 2)
-dLa | PV Deviation low alarm rEL2 |Relative Cool Gain  (GEE 2)
-LLr | Load Current low alarm The following three parameters are used for
-HL~  [Load Current high alarm 32233?&?10;;:;3'-(: ;;tgig i];;a:(i)lgdis not being
_Ebg Input 2 Full Scale IO.W alarm FFPb |sP, or Pv, feedforward propband
Input 2 Full Scale high alarm -
, FFEr |Feedforward trim %
-LOP Work!ng Output lO_W alarm FFdu | PID feedforward limits + %
-HOP [ working Output high alarm
-L8P [working Setpoint low alarm mkr Motor list - see Table 4-3
-HGBP [ working Setpoint high alarm Em Valve travel time in seconds
Y-AE | Rate of change alarm (AL 4 only) ! nk  |Vvalve inertia time in secs
- BAcE | Vvalve backlash time in secs
AEun | Autotune list mPE Minimum ON time of output pulse
EunE | One-shot autotune enable Ubr [ Valve sensor break strategy
drA Adaptive tune enable
drRE | Adaptive tune trigger level in
display units. Range =1 to 9999
Rdc Automatic Droop Compensation
(PD control only)
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[Name |Description | [Name |Description
SP Setpoint list P | Input list - continued
GSEL | select 5P {to 5P 1B, depending The next 3 parameters appear if User
on configuration Calibration has been enabled. (Refer to

Chapter 7.) By default they are hidden
when in Operator level. To prevent
unauthorised adjustment, we recommend
GP | |[Setpoint one value that they are only made available in Ful L

L-r Local (Loc) or remote (~mk)
setpoint select

GP 2 |Setpoint two value icc'ess level.
~mGP | Remote setpoint value CAL FH[I: - reinstates the factory
—— calibration and disables User
rmkE | Remote setpoint trim calibration. Next 2 parameters
rAE Ratio setpoint will not appear.
tock |Local setpoint trim ‘USEr’ - reinstates any previously
op | Setpoint 1 low fimit set User calibration. All
T ¢ pOfn 9W |r.n|. parameters below now appear.
Setpoint 1 high limit CALS |selected calibration point —
GP2L | Setpoint 2 low limit 'nonE’,y PIL o PUH, PEL,
SP2H | Setpoint 2 high limit v PEH
SPrr Setpoint Rate Limit RdJ = User' calibrsti'on adest, if EﬁFfl_.S =
HbEY | Holdback Type for setpoint rate PIL o P IRy PEL, s PeH
limit @FF, Lo, H | or bAnd) OFS.1 |1P1 calibration offset
Hb Holdback Value for setpoint rate OF52 |1P2 calibration offset
"rEE in display units. (HbEY = mb. { IP1 measured value (at terminals)
) mii2 IP2 measured value (at
terminals), if DC input in Module 3
' P Input list position
F) LE | IP1 filter time constant (0.0 - CJL. 1 |1P1 cold junction temp. reading
999.9 seconds). LJL2  |1P2 cold junction temp. reading
FLEZ |1P2ilter ime constant (0.0 - Lo IP1 linearised value
999.9.sjeconds). L2 IP2 linearised value
H, J} P | Transition of control between =
Lol P | P-Tands P2t configured) PUSL Shows the currentB/ selected PV
’ The transition region is set by the input -4 P. £ or s
values of L.a) P"and *Hi | P". * Do not make adjustments using the Ad
PV =) P. { below Lol P parameter uqless_ you wish to change the
PV =, P2 above ‘Hi J P controller calibration.

F.i Derived function, (if configured)
FZ pv=F.Ix) P+ F2xi P2).

F. I and ‘F 2 are scalars with the
range -9.99 to 10.00

PUs P |selectsy P.t'ory P2

Continued in next column
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[Name |Description

) nFo | Information list
aP |Output list dh GP | Configure lower readout of Home
Does not appear if Motorised Valve control display to show:
configured. 03 Valve p05|t|qn _
OPLo | Low power mit (%) Skd  standard - display setpoint
0P A, High power fimit (%) EEPS Load current in amps
0P Output Rate Limit (% per sec) Output
£ SEAE  Program status
EEE Forced outp‘ut level (%) PrGE Program time remaining in
CYCH [Heat cycle time (0.2S to 999.9S) hours
hYSH |Heat hysteresis (display units) Li 2 Process value 2
onkH [Heat output min. on-time (secs) rAE  Ratio setpoint
Auto (0.05S), or 0.1 - 999.9S Prl  Selected program number
CYCL  [Cool cycle time (0.2S to 999.9S) rSP  Remote setpoint
h¥§L [Cool hysteresis (display units) Labl | PV minimum
onk[ | Cool output min. on-time (secs) L ollH [PV maximum
Auto (0.05S), or 0.1 - 999.9S ! oG A [PV mean value
HC db He_?t;cool deadband (display LobE | Time PV above Threshold level
units -
Erap | Tosormmerowinens | |[Leaal oY Treslfor T Log
segment
SbOP | Sensor Break Output Power (%)
[Name | Description
cmS Comms list
Addr | Communications Address ) nFa | Information list - continued
~ESL [Logging Reset - YES/ing’
The following set of parameters is for
cm5 DeviceNet (additional diagnostic purposes.
parameters) wOP [Working output
MwSE | Indicates network status FFDP | Feedforward component of output
run Network connected and un PID output to motorised valve
operational
rdy Network connected but not
operational -
oFFL Npetwork not connected ACLS |Access List
codE | Access password
loko |Goto level - OPErF, Full, Edi E or
conF
[onF | Configuration password
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ALARMS

Alarm annunciation

Alarms are flashed as messages in the Home display. A new alarm is displayed as a double
flash followed by a pause, old (acknowledged) alarms as a single flash followed by a pause.

If there is more than one alarm condition, the display cycles through all the relevant alarm
messages. Table 2-1 and Table 2-2 list all of the possible alarm messages and their meanings.

Alarm acknowledgement and resetting
Pressing both (2] and (=] at the same time will acknowledge any new alarms and reset any
latched alarms.

Alarm modes

Alarms will have been set up to operate in one of several modes, either:

¢ Non-latching, which means that the alarm will reset automatically when the Process
Value is no longer in the alarm condition.

e Latching, which means that the alarm message will continue to flash even if the alarm
condition no longer exists and will only clear when reset.

e Blocking, which means that the alarm will only become active after it has first entered a
safe state on power-up.

Alarm types
There are two types of alarm: Process alarms and Diagnostic alarms.

Process alarms
These warn that there is a problem with the process which the controller is trying to control.

Alarm . Alarm .
Display What it means Display What it means
_FSL+ [PV Full Scale Low alarm _FL2* |Input 2 Full Scale Low alarm
_FSH* | PV Full Scale High alarm _FHZ* |Input 2 Full Scale High alarm
_dEu* [PV Deviation Band alarm _LOP+ | Wworking Output Low alarm
_dH = [PV Deviation High alarm _HOP= | Working Output High alarm
_dLo* [PV Deviation Low alarm _LGP+ | Working Setpoint Low alarm
_LLr* |Load Current Low alarm _HSP+ | Working Setpoint High alarm
_H[r* Load Current High alarm Y-AE | PV Rate of change alarm
Always assigned to Alarm 4

* In place of the dash, the first character will indicate the alarm number.
Table 2-1 Process alarms
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Diagnostic alarms
These indicate that a fault exists in either the controller or the connected devices.

Display [ What it means What to do about it
shows

EEEr Electrically Erasable This fault will automatically take you into
Memory Error: Configuration level. Check all of the
The value of an operator, configuration parameters before returning to
or configuration, Operator level. Once in Operator level, check all
parameter has been of the operator parameters before resuming
corrupted. normal operation. If the fault persists, or occurs

frequently, contact your supplier

Shr Sensor Break: Check that the sensor is correctly connected.
Input sensor is unreliable
or the input signal is out of
range.

Lbr Loop Break Check that the heating and cooling circuits are
The feedback loop is open | working properly.
circuit.

LdF Load failure This is an alarm generated by feedback from a
Indication that there is a TE10S solid state relay (SSR) operating in
fault in the heating circuit PDSIO mode 1 - see Chapter 1, Electrical
or the solid state relay. Installation. It indicates either an open or short

circuit SSR, blown fuse, missing supply or open
circuit heater.

58rF Solid state relay failure This is an alarm generated by feedback from a
Indication that there is a TE10S solid state relay (SSR) operating in
fault in the solid state PDSIO mode 2 - see Chapter 1, Electrical
relay. Installation. It indicates either an open or short

circuit condition in the SSR.

HErF Heater failure This is an alarm generated by feedback from a
Indication that there is a TE10S solid state relay (SSR) operating in
fault in heating circuit. PDSIO mode 2 - see Chapter 1, Electrical

Installation. It indicates either a blown fuse,
missing supply, or open circuit heater.

CEDP Current Transformer Open | Indicates that the PDS input is open circuit.
Circuit Mode 5 only

LESh Current Transformer Short | Indicates that the PDS input is short circuit
Circuit Mode 5 only

HwEr Hardware error Check that the correct modules are fitted.

Indication that a module is
of the wrong type,
missing, or faulty.
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no) o No I/0 This error message normally occurs when pre-
None of the expected 1/0 configuring a controller without installing any of
modules is fitted. the required I/O modules.
rmkF Remote input failure. Check for open, or short circuit wiring on the
Either the PDSIO input, or | PDSIO, or remote DC, input.
the remote DC input, is
open or short circuit
LLLL Out of range low reading Check the value of the input.
HHHH Out of range high reading Check the value of the input.
Err i Error 1: ROM self-test fail Return the controller for repair.
Erré Error 2: RAM self-test fail Return the controller for repair.
Err3 Error 3: Watchdog fail Return the controller for repair.
Errd Error 4: Keyboard failure Switch the power off and then on, without
Stuck button, or a button touching any of the controller buttons.
was pressed during power
up.
Err5 Error 5: Faulty internal Check printed circuit board interconnections. If
communications. the fault cannot be cleared, return the controller
for repair.
Errb Digital filter chip faulty or Return the controller for repair.
loose board inside
controller
Errl PV id failure/PSU failure Return the controller for repair.
ErrB Module 1 id error Faulty or loose module or may be isolation
problem
ErF8 Module 2 id error Faulty or loose module or may be isolation
problem
ErFR Module 3 id error Faulty or loose module or may be isolation
problem
dCF DC output fail Return the controller for repair
EuEr Tune error — shown If any Check response time of process: check that the
one stage of the auto- sensor has not failed: check that the loop is not
tuning process exceeds broken. Acknowledge by pressing ‘page’ key
two hours and ‘scroll’ key together
Pbr Potentiometer break Check that the feedback potentiometer is

correctly connected or the pot is not open circuit

Table 2-2 Diagnostic alarms
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Chapter 3 ACCESS LEVELS

This chapter describes the different levels of access to the operating parameters within the
controller.

There are three topics:

e THE DIFFERENT ACCESS LEVELS
e SELECTING AN ACCESS LEVEL

e EDITLEVEL

THE DIFFERENT ACCESS LEVELS

There are four access levels:
e Operator level, which you will normally use to operate the controller.
e Full level, which is used to commission the controller.

e Edit level, which is used to set up the parameters that you want an operator to be able to
see and adjust when in Operator level.

e Configuration level, which is used to set up the fundamental characteristics of the
controller.

Access Display |What you can do Password
level shows Protection
Operator OPE- In this level, operators can view and adjust the No
value of parameters defined in Edit level (see
below).
Full Full In this level, all the parameters relevant to a Yes

particular configuration are visible. All alterable
parameters may be adjusted.

Edit Ed t In this level, you can determine which Yes
parameters an operator is able to view and
adjust in Operator level. You can hide, or
reveal, complete lists, individual parameters
within each list and you can make parameters
read-only or alterable. (See Edit level at the
end of this chapter).

Configuration conF This special level allows access to set up the Yes
fundamental characteristics of the controller.

Figure 3-1 Access levels
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SELECTING AN ACCESS LEVEL

Access to Full, Edit or Configuration levels is protected by a password to prevent

unauthorised access.

If you need to change the password, see Chapter 6, Configuration.

Ll
L) Sb

[DIC]~A]

s
N |

<~ 2

—_—

codt
U

GG ]~£]

Access list header
Press (5] until you reach the access list header ‘ACLS.

Press

Password entry

The password is entered from the ‘codE’ display.

Enter the password using (4] or [¥J. Once the correct password
has been entered, there is a two second delay after which the lower
readout will change to show ‘PASS” indicating that access is now
unlocked.

The pass number is set to * I when the controller is shipped from
the factory.

Note; A special case exists if the password has been set to . In
this case access will be permanently unlocked and the lower
readout will always show ‘PASS

Press (] to proceed to the ‘Dot o’ page.

(If an incorrect password has been entered and the controller is
still “locked” then pressing (2] returns you to the ‘HCLS list
header.)

Access to Read-only Configuration

From this display, pressing (2] and (] together will take you
into Read-Only Configuration without entering a password. This
will allow you to view all of the configuration parameters, but not
adjust them. If no button is pressed for ten seconds, you will be
returned to the Home display. Alternatively, pressing and
together takes you immediately back to the Home display.
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Access Levels

|
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Returning to Operator Level

Alternative path if
‘conF’ selected

Level selection

The ‘Goko’ display allows you to select the required
access level.
Use [(aJ and (7] to select from the following display

codes: OPEr: Operator level
Full: Full level
Ed E: Editlevel
conF: Configuration level
Press

If you selected either ‘OPEr’ ‘Ful L’ or Ed E’ level
you will be returned to the ‘ACLS list header in the level
that you chose. If you selected ‘conF’, you will get a
display showing ‘L anF’ in the upper readout (see below).

Configuration password

When the ‘ConF’ display appears, you must enter the
Configuration password in order to gain access to this
level. Do this by repeating the password entry procedure
described in the previous section.

The configuration password is set to ‘2’ when the
controller is shipped from the factory. If you need to
change the configuration password, see Chapter 6,
Configuration.

Press

Configuration level

The first display of configuration is shown. See Chapter
6, Configuration, for details of the configuration
parameters.

For instructions on leaving configuration level, see
Chapter 6, Configuration.

To return to operator level from either ‘Ful.L’ or ‘Edi £’ level, repeat entry of the password
and select ‘OPEr on the ‘Lioko’ display.

In‘Edh £ level, the controller will automatically return to operator level if no button is
pressed for 45 seconds.

2408 and 2404 Controller
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EDIT LEVEL

Edit level is used to set which parameters you can view and adjust in Operator level. It also
gives access to the ‘Promote’ feature, which allows you to select and add (‘Promote’) up to
twelve parameters into the Home display list, thereby giving simple access to commonly used
parameters.

Setting operator access to a parameter

First you must select Edh E level, as shown on the previous page.

once in Edr E level, you select a list, or a parameter within a list, in the same way as you
would in Operator, or Full, level — that is to say, you move from list header to list header by
pressing (2], and from parameter to parameter within each list using [<J.

However, in Edit level what is displayed is not the value of a selected parameter, but a code
representing that parameter’s availability in Operator level.

When you have selected the required parameter, use (4] and (] buttons to set its availability
in Operator level.

There are four codes:

RLEr  Makes a parameter alterable in Operator level.

PrO Promotes a parameter into the Home display list.

rEAd Makesa parameter, or list header, read-only (it can be viewed but not altered).
HI dE  Hides a parameter, or list header.

For example:

,I- L' l The parameter selected is Alarm 2, Full Scale Low

,L-,'L b ,- It will be alterable in Operator level
(DG 2]

Hiding or revealing a complete list

To hide a complete list of parameters, all you have to do is hide the list header. If a list
header is selected, only two selections are available: ~EAd and HI dE.

(1t is not possible to hide the ‘ACLS list, which always displays the code: ‘L1 SE")

Promoting a parameter

Scroll through the lists to the required parameter and choose the ‘P’ code. The parameter
is then automatically added (promoted) into the Home display list. (The parameter will also
be accessible, as normal, from the standard lists.) A maximum of twelve parameters can be
promoted. Promoted parameters are automatically ‘alterable’.

Please note, in the ‘PrO0 Ly SE”, the parameters from segment number (SEEJ‘I) onwards
cannot be promoted.
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Chapter 4 TUNING

Before tuning, please read Chapter 2, Operation, to learn how to select and change a
parameter.

This chapter has five topics:

e WHAT IS TUNING?

e AUTOMATIC TUNING

e MANUAL TUNING

e COMMISSIONING OF MOTORISED VALVE CONTROLLERS
e GAIN SCHEDULING

WHAT IS TUNING?

In tuning, you match the characteristics of the controller to those of the process being
controlled in order to obtain good control. Good control means:

e Stable, ‘straight-line’ control of the temperature at setpoint without fluctuation

¢ No overshoot, or undershoot, of the temperature setpoint

¢ Quick response to deviations from the setpoint caused by external disturbances, thereby
rapidly restoring the temperature to the setpoint value.

Tuning involves calculating and setting the value of the parameters listed in Table 4-1. These
parameters appear in the ‘P» d’ list.

Parameter | Code Meaning or Function

Proportional Pk The bandwidth, in display units, over which the output power is
band proportioned between minimum and maximum.

Integral time ks Determines the time taken by the controller to remove steady-

state error signals.

Derivative time kd Determines how strongly the controller will react to the rate-of-
change of the measured value.

High Cutback Heb The number of display units, above setpoint, at which the
controller will increase the output power, in order to prevent
undershoot on cool down.

Low cutback Ltcb | The number of display units, below setpoint, at which the
controller will cutback the output power, in order to prevent
overshoot on heat up.

Relative cool rEL Only present if cooling has been configured and a module is
gain fitted. Sets the cooling proportional band, which equals the Pb
value divided by the rEL value.

Table 4-1 Tuning parameters
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AUTOMATIC TUNING

Two automatic tuning methods are provided in the 2408 and 2404:

e A one-shot tuner, which automatically sets up the initial values of the parameters listed
in Table 4-1 on the previous page.

e Adaptive tuning, which continuously monitors the error from setpoint and modifies the
PID values, if necessary.

One-shot Tuning

The “one-shot’ tuner works by switching the output on and off to induce an oscillation in the
measured value. From the amplitude and period of the oscillation, it calculates the tuning
parameter values.

If the process cannot tolerate full heating or cooling being applied during tuning, then the
level of heating or cooling can be restricted by setting the heating and cooling power limits in
the ‘oP” list. However, the measured value must oscillate to some degree for the tuner to be
able to calculate values.

A One-shot Tune can be performed at any time, but normally it is performed only once during
the initial commissioning of the process. However, if the process under control subsequently
becomes unstable (because its characteristics have changed), you can re-tune again for the
new conditions.

It is best to start tuning with the process at ambient temperature. This allows the tuner to
calculate more accurately the low cutback and high cutback values which restrict the amount
of overshoot, or undershoot.

How to tune
1. Set the setpoint to the value at which you will normally operate the process.

2. Inthe ‘AEun’ list, select ‘EunE’ and set it to ‘on’.

3. Press the Page and Scroll buttons together to return to the Home display. The display will
flash ‘EunE’ to indicate that tuning is in progress.

4. The controller induces an oscillation in the temperature by first turning the heating on,
and then off. The first cycle is not complete until the measured value has reached the
required setpoint.

5. After two cycles of oscillation the tuning is completed and the tuner switches itself off.

6. The controller then calculates the tuning parameters listed in Table 4-1 and resumes
normal control action.

If you want “Proportional only’, ‘PD’, or ‘PI” control, you should set the ks " or ‘Ed’
parameters to OFF before commencing the tuning cycle. The tuner will leave them off and
will not calculate a value for them.
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Typical automatic tuning cycle

Temperature
Setpoint

Time

Calculation of the cutback values

Low cutback and High cutback are values that restrict the amount of overshoot, or
undershoot, that occurs during large step changes in temperature (for example, under start-up
conditions).

If either low cutback, or high cutback, is set to ‘Auk o’ the values are fixed at three times the
proportional band, and are not changed during automatic tuning.

Adaptive tune

Adaptive tuning is a background algorithm, which continuously monitors the error from
setpoint and analyses the control response during process disturbances. If the algorithm
recognises an oscillatory, or under-damped, response it recalculates the Pb,Ei andkd
values.

Adaptive tune is triggered whenever the error from setpoint exceeds a trigger level. This
trigger level is set in the parameter ‘drAE’, which is found in the Autotune list. The value is
in display units. It is automatically set by the controller, but can also be manually
re-adjusted.

Adaptive tune should be used with:
1. Processes whose characteristics change as a result of changes in the load, or setpoint.
2. Processes that cannot tolerate the oscillation induced by a One-shot tune.

Adaptive tune should not be used:

1. Where the process is subjected to regular external disturbances that could mislead the
adaptive tuner.

2. On highly interactive multiloop applications. However, moderately interactive loops,
such as multi-zone extruders, should not give a problem.
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MANUAL TUNING

If for any reason automatic tuning gives unsatisfactory results, you can tune the controller
manually. There are a number of standard methods for manual tuning. The one described
here is the Ziegler-Nichols method.

With the process at its normal running temperature:

1. Set the Integral Time ‘b1 " and the Derivative Time ‘Ed’ to OFF.

2. Set High Cutback and Low Cutback, ‘Hch’ and ‘Lcb’, to ‘Auko’.

3. Ignore the fact that the temperature may not settle precisely at the setpoint.

4. If the temperature is stable, reduce the proportional band ‘Pb’ so that the temperature just
starts to oscillate. If the temperature is already oscillating, increase the proportional band
until it just stops oscillating. Allow enough time between each adjustment for the loop to
stabilise. Make a note of the proportional band value ‘B’ and the period of oscillation

T,

5. Set the Pb, ti, td parameter values according to the calculations given in Table 4-2.

Type of control Proportional Integral time ‘ti’ Derivative time
band ‘Pb’ ‘td’
Proportional only 2xB OFF OFF
P + | control 2.2xB 0.8xT OFF
P + 1+ D control 1.7xB 0.5xT 0.12xT

Table 4-2 Tuning values
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Setting the cutback values

The above procedure sets up the parameters for optimum steady state control. If unacceptable
levels of overshoot or undershoot occur during start-up, or for large step changes in
temperature, then manually set the cutback parameters ‘L ch’ and ‘Heb'.

Proceed as follows:

1. Set the low and high cutback values to three proportional bandwidths (that is to say, Lch
= Hcb = 3 x Ph).

2. Note the level of overshoot, or undershoot, that occurs for large temperature changes (see
the diagrams below).

In example (a) increase ‘Lch’ by the overshoot value. In example (b) reduce ‘Lch’ by the
undershoot value.

Example (a)

Temperature

N

Overshoot Setpoint

Example (b)
Temperature

\L Setpoint
Undershoot

Time

Where the temperature approaches setpoint from above, you can set ‘Heb’ in a similar
manner.
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Integral action and manual reset

In a full three-term controller (that is, a PID controller), the integral term ‘ti” automatically
removes steady state errors from the setpoint. If the controller is set up to work in two-term
mode (that is, PD mode), the integral term will be set to ‘OFF’. Under these conditions the
measured value may not settle precisely at setpoint. When the integral term is set to ‘OFF’
the parameter manual reset (code ‘rES’) appears in the ‘P d Ly Sk’ in ‘FulL’ level. This
parameter represents the value of the power output that will be delivered when the error is
zero. You must set this value manually in order to remove the steady state error.

Automatic droop compensation (Adc)

The steady state error from the setpoint, which occurs when the integral term is set to OFF-
is sometimes referred to as ‘droop’. ‘Adc automatically calculates the manual reset value in
order to remove this droop. To use this facility, you must first allow the temperature to
stabilise. Then, in the autotune parameter list, you must set ‘Adc’ to ‘cALc’. The controller
will then calculate a new value for manual reset, and switch ‘Adc’ to ‘mAn’.

‘Adc’ can be repeated as often as you require, but between each adjustment you must allow
time for the temperature to stabilise.

Tune Error

If any one stage of the automatic tuning process is not completed within two hours a
diagnostic alarm will occur. The display shows EUEr - Tune Error.

This alarm could occur if:

1. The process to be tuned has a very slow response time

2. The sensor has failed or is incorrectly aligned

3. The loop is broken or not responding correctly
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MOTORISED VALVE CONTROL

The 2408 and 2404 can be configured for motorised valve control as an alternative to the
standard PID control algorithm. This algorithm is designed specifically for positioning
motorised valves.

These are ordered pre-configured as Model numbers:

e 2408/VC and 2404/\VC motorised valve controllers

e 2408/VP and 2404/\VVP motorised valve controllers with a single setpoint programmer
e 2408/V4 and 2404/V4 motorised valve controllers storing four setpoint programs.

e 2408/VM and 2404/VM motorised valve controllers storing twenty setpoint programs.

Figure 1-11 in Chapter 1 shows how to connect a motorised valve controller. The control is
performed by delivering open, or close, pulses in response to the control demand signal.

The motorised valve algorithm can operate in one of three ways:

1. The so-called boundless mode, which does not require a position feedback potentiometer
for control purposes; although one can be connected and used purely to display the
valve’s position.

2. Bounded, (or position), control mode, which requires a feedback potentiometer. This is
closed-loop control determined by the valve’s position.

The desired control mode is selected in the 4 nSE” list in configuration level.

The following parameter list will appear in the navigation diagram shown in Chapter 2, if
your controller is configured for motorised valve control.

| Name | Description | values |
mkr Motor list Min Max | Default
Em Valve travel time in seconds. g0 Peaa [ HH 300

This is the time taken for the valve to travel from
its fully closed position to its fully open position.

Ik Valve inertia time in seconds. OFF 2o OFF
This is the time taken for the valve to stop moving
after the output pulse is switched off.

bAck Valve backlash time in seconds. OFF cafn OFF
This is the minimum on-time required to reverse
the direction of the valve. i.e. the time to
overcome the mechanical backlash.

mPE Output pulse minimum on-time, in seconds. Auto 1000 Auka

Ubr Valve sensor break strategy. rESE, uP, dwn rESE

Table 4-3 Motorised valve parameter list
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COMMISSIONING THE MOTORISED VALVE CONTROLLER

The commissioning procedure is the same for both bounded and boundless control modes,
except in bounded mode you must first calibrate the position feedback potentiometer, as
described in the section below.

Proceed as follows:

1. Measure the time taken for the valve to be raised from its fully closed to its fully open
position and enter this as the value in seconds into the ‘bm’ parameter.

2. Set all the other parameters to the default values shown in Table 4-3.

The controller can then be tuned using any of the automatic, or manual, tuning procedures
described earlier in this chapter. As before, the tuning process, either automatic or manual,
involves setting the values of the parameters in Table 4-1. The only difference with
boundless control is that the derivative term ‘Ed’, although present, will have no effect.

Adjusting the minimum on-time ‘mPE’

The default value of 0.2 seconds is satisfactory for most processes. |If, however, after tuning
the process, the valve activity is excessively high, with constant oscillation between raise and
lower pulses, the minimum on-time can be increased.

The minimum on-time determines how accurately the valve can be positioned and therefore
the control accuracy. The shorter the time, the more precise the control. However, if the
time is set too short, process noise will cause an excessively busy valve.

Inertia and backlash settings

The default values are satisfactory for most processes, i.e. ‘OFF-.

Inertia is the time taken for the valve to stop after the output pulse is turned off. If this
causes a control problem, the inertia time needs to be determined and then entered into the
parameter, 4 nk’. The inertia time is subtracted from the raise and lower output pulse
times, so that the valve moves the correct distance for each pulse.

Backlash is the output pulse time required to reverse the direction of the valve, i.e. the time
taken to overcome the mechanical backlash of the linkages. If the backlash is sufficient to
cause a control problem, then the backlash time needs to be determined and then entered into
the parameter, ‘bAc k.

The above two values are not part of the automatic tuning procedure and must be entered
manually.

CALIBRATING THE POSITION FEEDBACK POTENTIOMETER

Before proceeding with the feedback potentiometer calibration, you should ensure, in
configuration level, that module position 2 (2A), or 3 (3A), has its 4 d” indicating ‘Pak. *,
(meaning Potentiometer Input). Continue to scroll down the module configuration list.
‘Func’ should be set to “UPa5’, ‘AL L* must be set to *0” and “UAL H’ to < 100"

Exit from configuration and you are now ready to calibrate the position feedback
potentiometer. Proceed as follows.

1. In Operator level, press the AUTO/MAN button to put the controller in Manual mode.

2. Drive the valve to its fully open position using (a].
3. Press (2] until you getto 4 P-Ly Sk,
4. Press[@]togetto ‘PCAL-OFF-.
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10.

11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

Press (4] or (Y] to turn ‘PCAL " to ‘on’.
Press (<] and the upper readout indicates ‘Pok .

Press (4] or (Y] to getto ‘Pok-3AH *. (Assuming that the Potentiometer Input
Module is in module position 3.)

Press [©] to go to ‘G0-no’.
Press (4] or (Y] to see ‘GO-YES’, which starts the calibration procedure.
Calibration is complete when the display returns to ‘G0-no’.

Press and together to return directly to the Operator level.
The controller should still be in Manual mode.

Drive the valve to its fully closed position using (Y]

Press [ ) until you getto 4 P-Ly Sk

Press (2] to get to ‘PLAL -OFF .

Press [ ] or (Y] to turn ‘PCAL" to ‘on’.

Press and the upper readout indicates ‘Pak.

Press [ ] or [¥]to get to ‘Pok-3ALa’

Press [~ to go to ‘Ll)-no’.

Press [ ] or (Y] to see ‘L0-YES", which starts the calibration procedure.
Calibration is complete when the display returns to ‘G0-no’.

Press (2] and (<] together to return directly to the Operator level.
Press the AUTO/MAN button to place the controller in AUTO and the calibration of the
position feedback potentiometer is now complete.
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GAIN SCHEDULING

Gain scheduling is the automatic transfer of control between one set of PID values and
another. In the case of the 2408 and 2404 controllers, this is done at a presettable process
value. It is used for the more difficult to control processes which exhibit large changes in
their response time or sensitivity at, for example, high and low temperatures, or when heating
or cooling.

The 2408 and 2404 has two sets of PID values. You can select the active set from either a
digital input, or from a parameter in the PID list, or you can transfer automatically in gain
scheduling mode. The transfer is bumpless and will not disturb the process being controlled.

To use gain scheduling, follow the steps below:

Stepl: Enable in configuration level

Gain scheduling must first be enabled in Configuration level.
C Goto the | nSE ConF list, select the parameter G5ch, and
set it to YES.

(LG~ ][A]

Step 2: Set the transfer point
Once gain scheduling has been enabled, the parameter GSP

r SP will appear at the top of the P d listin Ful L access level.
Ll . This sets the value at which transfer occurs. PID1 will be
active when the process value is below this setting and PID2
3 5 D when the process value is above it. The best point of
transfer depends on the characteristics of the process. Seta
value between the control regions that exhibit the greatest

(D[G ]2 ] change.

Step 3: Tuning

You must now set up the two sets of PID values. The values can be manually set, or
automatically tuned as described earlier in this chapter. When tuning automatically you must
tune twice, once above the switching point G.5P and again below the switching point. When
tuning, if the process value is below the transfer point b.5P the calculated values will
automatically be inserted into PID1 set and if the process value is above G.5P, the calculated
values will automatically be inserted into PID2 set.
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Chapter 5 PROGRAMMER OPERATION

This chapter deals with the setpoint programming option. All 2408 / 2404 instruments have
a basic 8-segment programmer built-in as standard. This facility must be enabled by the user,
as explained in the section, Configuring the Programmer.

Other programmer versions are listed below, and have 16-segments in each program.

16-segment programmer with:

a single program: Models 2408/CP and 2404/CP.

four stored programs: Models 2408/P4 and 2404/P4.

twenty stored programs: Models 2408/CM and 2404/CM.
16-segment Motorised Valve programmer with:

a single program: Models 2408/VP and 2404/VP.

four stored programs: Models 2408/V4 and 2404/V4.

twenty stored programs: Models 2408/VM and 2404/VM.

The 8-segment programmer differs from the other programmers in that it will not provide
event outputs and program synchronisation. Otherwise they all operate in the same way.

There are eight topics:

e WHAT IS SETPOINT PROGRAMMING?

e PROGRAMMER STATES

e RUNNING A PROGRAM FROM THE RUN LIST

e RUNNING A PROGRAM USING THE RUN/HOLD BUTTON

e AUTOMATIC BEHAVIOUR

e CONFIGURING THE PROGRAMMER

e CONFIGURING DIGITAL INPUTS TO SELECT PROGRAM NUMBER

e CREATING A NEW PROGRAM, OR MODIFYING AN EXISTING PROGRAM.

To understand how to select and change parameters in this chapter you need to have read
Chapter 2, Operation and Chapter 3, Access Levels.
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WHAT IS SETPOINT PROGRAMMING?

Many applications need to vary temperature, or process value, with time. Such applications
need a controller which varies a setpoint as a function of time; all 2408 and 2404 models can
do this.

The setpoint is varied by using a setpoint program. Within each 2408 and 2404 controller,
there is a software module called the programmer, which stores one, or more, such programs
and drives the setpoint according to the selected program. The program is stored as a series
of ‘ramp’ and ‘dwell’ segments, as shown below.

ANE

Setpoint 4 —

A

>

Time

Fig 5-1 Setpoint profile

(If the 8-segment programmer is being used, then the information in the next paragraph does not apply.)
In each segment you can define the state of up to eight (8) digital outputs, each of which can
be used to trigger external events. These are called event outputs and can drive either relay,
logic, or triac outputs, depending on the modules installed.

A program is executed either, once, repeated a set number of times, or repeated continuously.
If repeated a set number of times, then the number of cycles must be specified as part of the
program.
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There are five different types of segment:

Ramp The setpoint ramps linearly, from its current value
to a new value, either at a set rate (called ramp-rate
programming), or in a set time (called time-to-target
programming). You must specify the ramp rate or the
ramp time, and the target setpoint, when creating or
modifying a program.

Dwell / AN The setpoint remains constant for a specified
period.
Step The setpoint steps instantaneously from its current

value to a new value.

Call The main program calls another program as a
subroutine. The called program then drives the
setpoint until it returns control to the main program.
This facility is available on those controllers with 4, or
20, stored programs.

End The program either ends in this segment, or
repeats. You specify which is the case when you
create, or modify, the program (see the final topic in
this chapter). When the program ends, the
programmer is put into either, a continuous Dwell
state with all outputs staying unchanged, or the Reset
state, or to a settable power level.

Table 5-1 Segment Types
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PROGRAMMER STATES

The programs have five states: Reset, Run, Hold, Holdback and End.

State

Description

Indication

Reset

In Reset, the programmer is inactive and the
controller behaves as a standard controller, with the
setpoint determined by the value set in the lower
readout.

Both the RUN and
HOLD lights are OFF

Run

In Run, the programmer varies the setpoint
according to the active program.

RUN light on

Hold

In Hold, the program is frozen at its current point. In
this state you can make temporary changes to any
program parameter (for example, a target setpoint, a
dwell time, or the time remaining in the current
segment). Such changes will only remain
effective until the program is reset and run
again, when they will be overwritten by the
stored program values.

Note: When a program is running, you cannot alter
acALLed program until it becomes active within
that program.

HOLD light on

Holdback

Holdback indicates that the measured value is
lagging the setpoint by more than a preset amount
and that the program is in Hold, waiting for the
process to catch up. See Holdback in the section
on Automatic behaviour later this chapter.

HOLD light flashes

A master controller can re-transmit a setpoint value
to a number of slave units using PDSIO setpoint
retransmission. Any of the slave units can generate
a holdback signal which will also flash the HOLD
light. Holdback will also occur if the PDSIO output is
open circuit. This can be disabled in configuration
by selecting the Pd5 output as 5PnH - ‘setpoint
retransmission without holdback’

HOLD light flashes

End

The program is complete.

RUN light flashes

Table 5-2 Program States

5-4
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RUNNING A PROGRAM FROM THE RUN LIST

run
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Temporary changes

The Run List

From the Home display, press until you reach the ‘run’ list
header.

Press

Program number

This display only appears on programmers that can store more
than one program. Use (2] or (] to select the required program
number, from 1 to 4, or 1 to 20, depending on the particular
controller.

Alternatively, the program number can be selected remotely, using
digital inputs on the rear terminals. See the section on
Configuring Digital Inputs to Select a Program Number for
information on how this is done.

Press

Status selection

Use (3] or [¥J to select:

* run: Run program.
e hold:  Hold program.
o [OFF: Program reset.

After two seconds, the lower readout blinks and the chosen state is
now active.

To return to the Home display press and together.

Other parameters

To access the other parameters in the ‘run’ list, continue to press
[c]. These parameters are shown in the ‘Program run list’ in
Chapter 2, Parameter Tables. They show the current status of the
active program.

Temporary changes can be made to the parameters in this ‘run’ list, (for example a setpoint,
ramp rate, or an unelapsed time), by first placing the programmer into ‘hol d’. Such changes
remain active only for the duration of the segment; the segment parameters will revert to their
original (stored) values whenever the segment is re-executed.

2408 and 2404 Controller



Programmer Operation Installation and Operation Handbook

RUNNING A PROGRAM USING THE RUN/HOLD BUTTON

If you are using a 4, or 20, program version of the controller, you must first select the number
of the program that you want to run. Do this in the ‘run’ list — see the previous topic,
Running a program from the Run list.

Then:

Press once to run a program (RUN light on)
RUN / HOLD Press again to hold a program (HOLD light on)
© button Press again to cancel hold and continue running
(HOLD light off, RUN light on)

Press and hold in for two seconds to reset a
program (RUN and HOLD lights off).

Note: The RUN/HOLD button can be disabled, either when ordering the controller, or
subsequently in configuration. This will force you to operate the programmer from the ‘run’
list all the time. The main advantage of this method is that it will reduce the chance of
accidentally changing the state of a program.

AUTOMATIC BEHAVIOUR

The preceding topics explain how to operate the programmer manually.
The following topics cover aspects of its automatic behaviour: Servo, Holdback and Power
Failure.

Servo

When a program is RUN, the setpoint can start either from the initial controller setpoint, or
from the process value. Whichever it is, the starting point is called the ‘servo’ point and you
set it up in configuration. When the program starts, the transition of the setpoint to its starting
point is called ‘servoing’.

The normal method is to servo to the process value, because this will produce a smooth and
bumpless start to the process. However, if you want to guarantee the time period of the first
segment, you should set the controller to servo to its setpoint.

Holdback

As the setpoint ramps up, or down (or dwells), the measured value may lag behind, or deviate
from, the setpoint by an undesirable amount. ‘Holdback’ is available to freeze the program at
its current state, should this occur. The action of Holdback is the same as a deviation alarm.
It can be enabled, or disabled. Holdback has two parameters - a value and a type.

If the error from the setpoint exceeds the set ‘holdback’ value, then the Holdback feature, if
enabled, will automatically freeze the program at its current point and flash the HOLD light.
When the error comes within the holdback value, the program will resume normal running.

There are four different Holdback types. The choice of type is made by setting a parameter
when creating a program, and may be one of the following:—
‘OFF - Disables Holdback — therefore no action is taken.
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‘Lo’ - Deviation Low Holdback holds the program back when the process variable
deviates below the setpoint by more than the holdback value.
‘Hi '~ Deviation High Holdback holds the program back when the process variable

deviates above the setpoint by more than the holdback value.

‘bAnd’ - Deviation Band Holdback is a combination of the two. It holds the program back
when the process variable deviates either above, or below, the setpoint by more
than the holdback value.

There is a single Holdback Value which applies to the whole program. However, the
Holdback type and whether or not it is enabled, can be applied to the program as a whole, or
individually in each segment.

Power failure

If power is lost and then restored, while a program is running, the behaviour of the
programmer is determined by the setting of the parameter ‘Puwr F’ Power fail strategy in
Programmer configuration. This can have one of three settings:— conk (Continue), rmPh
(Ramp from PV), or ~ SEE (Reset).

If ‘conk’ is selected, then when power is restored the program continues from where it was
interrupted when power was lost. All parameters, such as the setpoint and time remaining in
the active segment, will be restored to their power-down values. For applications that need to
bring the measured process value to the setpoint as soon as possible, this is the best strategy.

If ‘rmP b’ is selected, then when power is restored the setpoint starts at (‘servos to’) the
current measured value, and then ramps to the target setpoint of the active segment at the last
ramp rate used by the program. This strategy provides a smoother recovery. The two
diagrams below illustrate the respective responses, Fig 5-2 if power fails during a dwell
segment and Fig 5-3 if it fails during a ramp segment.

Segment dwell

Setﬁomt time = t1 + t2 Setﬁomt
i i Target setpoint
t1 v
; ; Power off
7 _.--Power on
Power off | Piogs
I Power on -
Servo to new PV level
Ramp ! Time Time
Segment Dwell Segment i Ramp Segment
Figure 5-2 Continue after a power fail Figure 5-3 Ramp back after a power fail

If ‘r SEE" is selected, then when power is restored the program terminates.
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CONFIGURING THE PROGRAMMER

When first installing a programmer you should check that the configuration conforms to your
requirement.

Configuration defines:

o the number of stored programs (multi-programmer only)

o the holdback strategy

o the power fail strategy

o the servo type

e if event outputs are available (not 8-segment programmer)
o if program synchronisation is available. (not 8-segment programmer)
[ ]

selection of program number using digital inputs  (multi-programmer only)

To check, or change, the configuration, select Configuration level. See Chapter 6.
-’ ’- o I Programmer list header
I‘ ) L’ L, After selecting Configuration mode, press (2] until the P/ 00
- ConF header is displayed.
LonF
nie=e]
W Press

_ * — Number of programs
{-’E L’ I—’ Use (2] or (¥ to select:
- . nonE: Disable built-in 8-segment programmer
Lf . i Enable built-in 8-segment programmer

{ For 16-segment programmers:

IRk BN . nonE: no programs
Iz One stored program
Four stored programs

Y.
20:  Twenty stored programs

Press

Y Holdback Strategy
{_ll_ T _ Use (4] or [¥] to select:

(i e SELC: Holdback type to be set in each segment
-~ e Proli:  Holdback type to be set for the whole program
[y
SEL

Dl)=ZE]
Press Continued on the next page.

5-8 2408 and 2404 Controller



Installation and Operation Handbook

Pur.F

conk

(DI A]

SYIL

o

GICI=A]

Power fail strategy
Use (2] or @] to select

o conk: Continue from last setpoint

e rmPh: Ramp from PV to setpoint at last ramp rate
e rSEE: Reset the program.

Press

Servo type

Use (a] or [(¥J to select:

e EoPU: ServotoPV

e EoSP:  ServotoSP

Press

Event Outputs (not in 8-segment programmer)

Use [a] or (] to select:
e nao: Event outputs disabled
o YEG: Event outputs enabled

Press

Synchronisation  (not in 8-segment programmer)
Use (a] or [¥J to select:

e no: Synchronisation disabled

o WEG: Synchronisation enabled

Press to return the list header.
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CONFIGURING DIGITAL INPUTS TO SELECT PROGRAM NUMBER

The program number can be selected by external BCD inputs from, for example, a
thumbwheel switch.

The appropriate number of digital inputs must be installed in the controller and be configured
for this function - see Chapter 6, Configuration.

To invoke this mode of operation, the parameter ‘bed” in 4 nSE-ConF’ must be set to

‘P00

nSE

LonF
(LG =][&]
Press until you reach ‘bed'.

bl: d Use the A | or (Y] buttons, to select Pr05".
P0G

(LG~ 2]
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CREATING A NEW PROGRAM, OR MODIFYING AN EXISTING ONE

The only difference between creating a new program, and modifying an existing one, is that a
new program starts with all its segments set to End in the EYPE parameter. The procedure
for both consists of setting up the parameters in the P00 list of the Operator Navigation
Diagram shown in Chapter 2. As explained earlier under ‘Programmer states’, temporary
changes can be made to these parameters while in the HOLD state but permanent changes (to
the stored values) can only be made when the programmer is in the Reset state. So, before
modifying a stored program first make sure that it is in Reset and then follow the procedure
below.

'-' Program edit list
,‘ ,‘ n E From the Home display press until you reach the Prol

) — L1 SE header.
L SE

GICI=A]
Press

A 4

’ ~ Program number
,- ,- L’ n This display appears only on the multi-program controllers.
[ ]

L

Use [a] or [¥J to select the number of the program which you
wish to modify (from 1 to 4, or 1 to 20).

k€l 4B -
Press
v Holdback type
' [Only appears when Holdback has been selected for the whole
{-' l—, program.]
- Use (2] or ¥J to select:
L o OFF: Holdback disabled
L’Hn d o Lo: Deviation Low Holdback
DI~ IEA] o H: Deviation High Holdback
e bAnd: Deviation Band Holdback

Press

Holdback value
HI— Note! The value set in this parameter is always for the whole
B U

program.
1

Use (@] or [(¥J to set the value.
ME&E] o
l Press Continued on the next page.
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rm Pl

m n
(DI~

\ 4

A 11
oL L

m) n
(DI~

(¥ln
{

[DIC]~A]

g

¢

™
U
=5

g
%
<
@M:’

l¢]

Ramp units

Use [a] or (W] to select:
o GFEc

e mn
o Hour

Press

Dwell units

Use (4] or [¥] to select:
o SEc

o m n
e Hour

Press

Number of program cycles

Use [&] or (7] to set the number of program cycles required from
{t0 999, or ‘cont’ for continuous cycling.

Press

Segment number

Use [aJ or (] to select the number, from 1 to 16.

(1 to 8 in 8-segment programmers)

The parameters that follow ‘SEL A’ set up the characteristics of
the individually-selected segment number. By defining the
characteristics of each segment of the program, you define the
whole program.

Press

Continued on the next page.
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EYPE

rnPr
(GG I=IE]

Segment type
Select the segment type using (& or [¥J:
o rmPr: Ramp to a new setpoint at a set rate
e rmPEL: Ramp to a new setpoint in a set time
o dubll: Dwell for a set time
e SEEP:  Steptoanew setpoint
e cALL: Call another program as a subroutine
(only available in multi-program controllers)
e End: Make this segment the end of the program.
Press

The parameters that follow ‘EYPE depend on the type of segment selected as
shown in the table below. The function of each parameters follows the table.

Parameter | Segment type selected
rmPr rmPE | dwEll | SEEP | cALL | End
Hb vV vV Vv Vv
ELE Vi Vv Vv
rAEE \Y
dur Vv Vv
Prin \Y
c¥cn \Y,
oukn Vv vV vV vV Vv
S¥nc Vv v Vv Vv
EndE Vv
v Table 5-3 Parameters that follow segment type
Hb Holdback type
) Only appears when Holdback per segment has been selected.
DHI‘U I:l Use (3] or (@J to select:
@ L] DFF Holdback disabled
o Lo: Deviation Low Holdback
- e Hi: Deviation High Holdback
e bAnd:  Deviation Band Holdback
| Press
C 5 ,_- Target setpoint
,’ga Target setpoint for ‘rmP.r', ‘rmP.E’ or ‘GEEP" segments.
Set the target setpoint using (4] or [¥J.
[BICIZE]

Press Continued on the next page.
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rALE
i

—_

dur
i

DICI~A]

—_

F’l‘ ’_-l.l‘l
Yy

(OICIZIE]

cYen
{

[OICGIEE]

Ramp rate

Ramp rate for ‘rmPr segments

Using (&] or (0J, set a value for the ramp rate, ranging from 0.0 to
999.9. The units are the ramp units (rmF'.U) set earlier in this
sequence.

Press

Duration time

Time for a ‘dwE! ' segment, or time to target for a ‘rmP.E’
segment.

Set the time using (aJ or (¥J. You have set the units earlier in
this sequence. [‘dul L’ defines the units for ‘dwE! { segments:
‘rmP L’ defines the units for ‘rmP L’ segments.]

Press

Called program number

Only appears for cALL segments.  (multi-program controllers only)
Set a called program number from 1 to 4, or from 1 to 20, using
[ or [v).

Press

Number of cycles of the cALLed program

Only appears for cALL segments.  (multi-program controllers only)
Sets the number of cycles of the cALLed program from 1 to 999,
using (& or @J.

Press

Continued on the next page.
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ouk |

OFF

DS IA]

A 4

oy & n
an

LI I=A]

—_

SYnc

YES
GIGIZIE]

—_

Endt
dwkli

GG I=A]

Event output 1

Appears in all segments, except ‘cALL’ segments.
Use (& or [(¥J to set output 1:

(16-segment programmers only)

o [FF: Off in the current segment
e on: On the current segment.
Press

Further event outputs

Up to eight (8) event outputs may appear in this list where ‘n’ =
event number.

Pressing [=J will step through all the remaining event outputs.
Note: If you are not using all of the event outputs, you can step
immediately to the next segment number by pressing [(&].

(16-segment programmers only)

Press

Synchronisation event output (only appears if configured)

Use (2] or [¥J to select:
o WEG: Synchronisation Enabled
e no: Synchronisation Disabled

Note: This event output, if used, occupies the position of ‘oukH".

Press

End segment
Use [a] or [¥] to select:

e duwEll:  Anindefinite dwell

o rSEE: Reset.

o« 510P: End Segment Output Power Level
Press

2408 and 2404 Controller
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-’ Power Value [End Segment]

{- wr Use (4] or [¥] to set the power value in the range +100.0%.
- This power level is clipped by the parameters ‘OP H * and
L'L, ‘0P Lo’ before being applied to the process.

IEikeYied BN Note: In programmer/controller software versions 3.56

onwards this parameter has been replaced by a parameter
EndP which appears at the end of the Output List, see
Chapter 2

Praol
Ly 5k

GG ]=&A]

Press to return to the Proli-Ly SE header.
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Chapter 6 CONFIGURATION

This chapter consists of six topics:

e SELECTING CONFIGURATION LEVEL

e LEAVING CONFIGURATION LEVEL

e SELECTING A CONFIGURATION PARAMETER
e CHANGING THE PASSWORDS

e NAVIGATION DIAGRAM

e CONFIGURATION PARAMETER TABLES.

In configuration level you set up the fundamental characteristics of the controller.
These are:

e The type of control (e.g. reverse or direct acting)
e The Input type and range

e The Setpoint configuration

e The Alarms configuration

e The Programmer configuration

e The Digital input configuration

e The Alarm Relay configuration

e The Communications configuration
e The Modules 1, 2 & 3 configuration
e Calibration

e The Passwords.

WARNING
Configuration is protected by a password and should only be carried out by a qualified
person, authorised to do so. Incorrect configuration could result in damage to the
process being controlled and/or personal injury. It is the responsibility of the person
commissioning the process to ensure that the configuration is correct.
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SELECTING CONFIGURATION LEVEL

There are two alternative methods of selecting Configuration level:
e If you have already powered up, then follow the access instructions given in Chapter 3,

Access levels.

e Alternatively, press @ and @ together when powering up the controller. This will
take you directly to the ‘ConF’ password display.

fonF
i

DICI~A]

A

[onf
PRSS

GG ]~£]

Password entry

When the ‘CanF’ display appears, you must enter the
Configuration password (which is a number) in order to
gain access to Configuration level.

Enter the password using the @ or @ buttons.
The configuration password is set to ‘2’ when the
controller is shipped from the factory.

Once the correct password has been entered, there is a two
second delay, after which the lower readout will change to
‘PRSS indicating that access is now unlocked.

Note: A special case exists if the password has been set to
‘0. In this situation, access is permanently unlocked and
the lower readout will always show ‘PASS".

Press (] to enter configuration.

(If an incorrect password has been entered and the
controller is still ‘locked’ then pressing at this point
will take you to the En b display with ‘no’ in the lower
readout. Simply press (] to return to the ‘ConF’
display.)

You will obtain the first display of configuration.
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LEAVING CONFIGURATION LEVEL

To leave the Configuration level and return to Operator level Press until the ‘Bz £
display appears.

Alternatively, pressing LJ and m together will take you directly to the En b display.

{— I ) ,— Use L@T or @to select ‘YES’. After a two-second
- - delay, the display will blank and revert to the Home
display in Operator level.
ngo
LI =]E]

SELECTING A CONFIGURATION PARAMETER
The configuration parameters are arranged in lists as shown in the navigation diagram in
Figure 6.1.

To step through the list headers, press the Page button.

To step through the parameters within a particular list press the Scroll button.
When you reach the end of the list you will return to the list header.

You can return directly to the list header at any time by pressing the Page button.

Parameter names

Each box in the navigation diagram shows the display for a particular parameter. The upper
readout shows the name of the parameter and the lower readout its value. For a definition of
each parameter, see the Configuration Parameter Tables at the end of this chapter. To change

the value of a selected parameter, use the (4] and [@J buttons.

The navigation diagram shows all the lists headers and parameters that can, potentially, be
present in the controller. In practice, those actually present will vary according to the
particular configuration choices you make.

CHANGING THE PASSWORDS

There are TWO passwords. These are stored in the Password configuration list and can be
selected and changed in the same manner as any other configuration parameter.
The password names are:
ACCP which protects access to Full level and Edit level
‘enF P which protects access to Configuration level.
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NAVIGATION DIAGRAM (PART A)

Instrument Process Value Input Setpoint Alarms Programmer Logic inputs
Config Config Config Config Config Config Config

SE Py P 5P AL |_,||ProG LAb
,{n':mF ] LConF ) IEDHF - LonF — LConF LonF — L[gnF ~
L
CErL un E » nPE nSP AL i PEYP v d
P d oL kkc c F5H 20 Lol
¥ v v v v 3
Rck dEcP CJt rmkr Lkch HbAc Func
rEu nnnn Ruto OFF no SEG mAn
v v { v ¥ v
Lool rnbL , mP mkr bLoc Pur F
Lin 0 Auko OFF no conk
v ¥ s ¥ v ¥
b Ed rnGH , nPL Prkr ALc Sruo
SEc 1200 nn OFF F5L kaPU
¥ pe ¥ ¥ ¥
m- y APH rmPl LEch ouk
d SA cop PSEc no no
v ¥ v v '
dEvP UALL rmk bLoc S¥nc
Py oo nonE no na
v v )
r- UALH AL3
di 5A 0oo OFF
v v
PwrF LEch
YES no
v v
FuwdE bLoc
m:H'IE no
v N
Pdtr ALY
na OFF
v v
SbrE LEkch
SkOP no
L2 !’
FopP bloc
no no
v
bed
nan Fig 6.1a Navigation Diagram (Part A)
LSch
no
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NAVIGATION DIAGRAM (PART B)

Alarm relay Comms 1 Comms2 Module 1 Module 2 Module 3 Module 4@ custom®
Config Config Config Config(l)Config(l) Config(l) Config Config

RA HA JA A cA 3R 4R CUSE
" LanF|[™| ConF ™| " LonF|["]| LonF (N ConF || LonF |l LonF|[ ) LfnnF
= rl
A 4 A A 4 v v v
v d v d v d v d v d i d rno
rELY cm§ Pd5 [ di, P HCS 0o
¥ v v v v v v
Func Func | |Func Func Func Func UAL. |
d b ﬂiﬂd S’iﬂp HERE SEL HERE [
v v v v v
SERS bAud | LALL UALL vnPE|  UALL int
nor Hfﬂﬂ ; a i mlJ i 10
v v I 2 ¥
PrEY| |UALH UALH » mP UALH UAL
nan 100 100 Auka i0o 2000
v v — v v
rEs ur vnPL|  |Oukl vn 3
Fluu. mA oo 1] 2.
v v N v
OuklL » nPH Out H UAL.
dELY ug 500 1000 3560
no * *
OutH UALL| |SEnRS
2ol [ nor
v 12
See parameter UALH
tables 100
Note: v yn 8
1. Additional headers, carrying the suffixes b See parameter i
and L, will appear if dual-, or triple-, channel tables ¥
modules have been installed. The header UAL A
denotes the labelling of the terminal to which BOCO

the output function is connected.

2. Module 4 is the High Current Switch Module.
This is only available in the Model 2404
controller on controllers manufactured before
Jan-04.

3. 8-point custom linearisation. Only appears
when either'dA or » P-ConF has v nPE’ =
mUl, ormAL, or UL

4. The navigation diagram shows typical
parameters, but is dependant upon the exact
configuration of the instrument. The
following sheets show the full list of
parameters.

Fig 6.1b Navigation Diagram (Part B)
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NAVIGATION DIAGRAM (PART C)

Calibration

Password
Config Config

CAL | J|PRSS | J[Enk
LConF LConF no
l
cAL ‘ HEL'.F"
v v
UCAL an.’;
v
PE L
g
v
PE {H
g
¥
OF L
oo
v
OF H
oo
v
PECL
[
v
PECH
0
v
OF2L
oo
v
OF2H
oo

Fig 6.1c Navigation Diagram (Part C)
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CONFIGURATION PARAMETER TABLES

| Name | Description | values | Meaning |
» nSE Instrument configuration
CEFL Control type P d PID control
OnOF On/off control
UP Boundless motorised valve
control - no feedback required
UP b Bounded motorised valve
control - feedback required
Ack Control action rEu Reverse acting
dr Direct acting
[ Type of cooling Lin Linear
oL Oil (50mS minimum on-time)
HeoO Water (non-linear)
FAn Fan (0.5S minimum on-time)
onfF Onl/off cooling
E kd Integral & derivative CEc Seconds, OFF to 9999
time units m N Minutes, OFF to 999.9
dEvYP Derivative type Py Operates on rate of change of
Err PV
Operates on rate of change of
error
m- Front panel Auto/Man button ErAb Enabled
d SA Disabled
r-h Front panel Run/Hold button ErAb Enabled
d SA Disabled
PurF Power feedback on Oon
OFF off
FudE Feed forward type nonE None
FEEd Normal feed forward
SPFF Setpoint feed forward
PUFF PV feed forward
Pdkr Manual/Auto transfer when no Non-bumpless transfer
using PD control YES Bumpless transfer - (Pre-loads
Manual Reset value)
SbrE Sensor break output SkOP Go to pre-set value
Hol d Freeze output
FOP Forced manual output no Bumpless Auto/Manual transfer
ErAc Returns to the Manual value that
was set when last in Manual
mode
SEEP Steps to forced output level.
Value set in ‘FOP’ of 'oP-L, Sk’
in Operator Level
bed BCD input function nonE Not used
ro Select program number
5P Select setpoint number
LGch Gain schedule enable no Disabled
YES Enabled
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| Name | Description | values | Meaning |
Py Process value config
uni kb Instrument units og Celsius
oF Fahrenheit
O Kelvin
nonE Display units blanked
dEcP Decimal places in the nnnn None
displayed value nnn.n One
nnnn Two
rnGL Range low Low range limit. Also setpoint limit for
alarms and programmers
rnbh Range high High range limit. Also setpoint limit for
alarms and programmers
Notes:

1. Pyrometer Emmisivity

Controllers which are specifically supplied for pyrometer inputs (not Exergen K80), have the
curve downloaded in the Custom Input. The parameter, Emi G, Pyrometer Emmisivity,
appears in the Input List on page 2-15. This parameter is also now correctly adjusted.

2. Range

If a decimal point was configured, negative display and setpoint ranges were limited to -99.9
in previous software versions. The range has been increased to -199.9 by combining the
negative sign with the figure one. This allows Setpoints, Process Variables, Alarm
Setpoints and Programmers to be set to -199.9.
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| Name | Description | values | Meaning
, P Input configuration
y nPE Input type = J thermocouple
= K thermocouple
LEc L thermocouple
rkc R thermocouple (Pt/Pt13%Rh)
bEc B thermocouple (Pt30%Rh/Pt6%Rh)
nkc N thermocouple
EEc T thermocouple
Skc S thermocouple (Pt/Pt10%Rh)
PL 2 PL 2 thermocouple
[k Custom downloaded t/c (default = type C)
rkd 1002 platinum resistance thermometer
ml Linear millivolt
volkE Linear voltage
mA Linear milliamps
e U Square root volts
S A Square root milliamps
*see ' CUSE' List. mi L 8-point millivolt custom linearisation®
ul 8-point Voltage custom linearisation®
mAL 8-point milliamp custom linearisation*
Cir Cold Junction Auto Automatic internal compensation
Compensation N 0°C external reference
YGol 45°C external reference
G0ef 50°C external reference
OFF No cold junction compensation
) mP Sensor Break Impedance |JFF Disabled (applies to any input)
Caution:
If sensor break is disabled the
controller will not detect open circuit
faults
Auko Factory set (Default i.e. enabled)
H Impedance of input > 5KQ
H H Impedance of input > 15KQ
Linear Input Scaling — The next 4 parameters only appear if a linear or sq rt input is chosen.
ynPL Displayed Value Input value low
UAL. H
y nPH Input value high
UALL Displayed reading low
UAL. L+ Electrical
URLH | nPL aPR M Displayed reading high
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[Name |Description |values |Meaning
5P Setpoint configuration
nSP Number of setpoints 2,4, 1B |Select number of setpoints available
rmEr | Remote Tracking OFF Disable
ErAc Local setpoint tracks remote setpoint
mkr Manual Track OFF Disable
ErAc Local setpoint tracks PV when in manual
PrEr | Programmer Track OFF Disable
ErAc Local setpoint tracks programmer SP
rmPl | Setpoint rate limit units PSEc Per second
Pm n Per minute
PHr Per hour
rmk Remote setpoint configuration | nonE Disable
SP Remote setpoint
Lock Remote setpoint + local trim
rmkE Remote trim + local setpoint
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IHL |AIarm configuration |Values Table A - Alarm types
The controller contains four ‘soft’ alarms, which are \E/E;;le Qlarrln type
configured in this list. Once configured, they can be 0 alarm
attached to a physical oug)ut as described in the alarm FSL [PV Full scale IO_W
relay configuration list, ‘AA ConF. FSH [PV Ful scale high
AL { [Alarm 1 Type see Table A dEu [PV Deviation band
[Ech |Latchin VEC Eunb/mAn™ dH, | PV Deviation high
et 9 no unt/mAn diLo [PV Deviation low
bloc |Blocking no/YES L~ |Load Current low
ALZ [Alarm 2 Type see Table A HC~ | Load Current high
LEch |Latching no/YES/Eunk /mAn* FLZ2 |Input2 Full Scale low
bLoc |Blocking no/YES FHE IhnprL:t 2 Full Scale

) 19
AL3 Alarm 3 Type see Table A 0P [Working Output low
LEch |Latching no/YES/EunkimAn* HOP | Working Output high
bLoc |Blocking na/YES LGP [working Setpoint low
ALY |Alarm 4 Type see Table A HSP [ Working Setpoint high
LEch [Lathing noESEonbimfin | [FAE [PV Rate of change

7 - — O oL, AL4 only
bLoc |Blocking (notif ALY = AL’ |no/YES [ELF | CT open circut
Sbrk [Sensor break trip alarm  |En Enable [ECh | CT short circutt

latching type. d 5 Disable

Disable = process alarms
inhibited when in sensor
break

Enable = process alarms
shown when in sensor
break

* Alarm Modes

‘no’ means that the alarm will be non-latching.

“YES’ means that the alarm will be latched, with automatic
resetting. Automatic resetting means that if a reset is actioned
before the alarm has cleared, then it will automatically reset
when it clears.

Eunk’ means that the alarm is used to trip an external event. If
this option is selected the front panel alarm message will not
appear.

‘mAn’ means that the alarm will be latched, and can only be
reset after it has first cleared (called ‘manual reset mode’).

2408 and 2404 Controller 6-11



Configuration

Installation and Operation Handbook

The following parameters apply if the standard 8-segment programmer is to be configured.

ProL | Programmer configuration | Values Meaning
PEYP | Programmer type nonE Programmer disabled (factory setting)
{ 8-segment programmer enabled
HbAc | Holdback CEL Holdback is individually selectable in
each segment.
Pral Holdback is applied across the whole
Program.

Pwr F | Power fail recovery conkt Continue from last setpoint (SP)
rmPh Ramp from PV to SP at last ramp rate
~SEE Reset the program

Sruo | Starting setpoint of a ko Py From the Process Value (PV)

program (Servo point) Eo&P From the setpoint

The following parameters apply if a 16-segment programmer is to be configured.

ProL | Programmer configuration | Values Meaning
PEYP | Programmer type nonE Programmer disabled
{ Single program
Y Four programs
20 Twenty programs
HbAc | Holdback CEL Holdback is individually selectable in
each segment.
Pral Holdback is applied across the whole
Program.

Pwr F | Power fail recovery conkt Continue from last setpoint (SP)
rmPh Ramp from PV to SP at last ramp rate
rSEE Reset the program

Sruo | Starting setpoint of a EoPY From the Process Value (PV)

program (Servo point) koGP From the setpoint

ouk Programmable event no Disabled

outputs YES Enabled
SYAC | Synchronisation of programs | g Disabled
of several programmers YES Enabled

6-12 2408 and 2404 Controller



Installation and Operation Handbook

Configuration

[Name |Description |values |Meaning
LA Lb |Digital input 1/2 configuration Action on contact closure
v d Identity Lol Logic input
Func Function of input nonE No function
The function is active mAn Manual mode select
when the input has a contact rmk Remote setpoint select
closure to the common SP2 Setpoint 2 select
terminal - LC P d2 PID set 2 select
by H Integral hold
EunE One-shot self-tune enable
drA Adaptive tune enable
RcAL Acknowledge alarms
AccS Select Full access level
Loch Keylock
uP Simulate pressing of the (4] button
dwn Simulate pressing of the ) button
Serb Simulate pressing of the button
PRGE Simulate pressing of the [2J button
run Run program
Hol d Hold program
r-H Run program (closed) / Hold (open)
rEs Reset program
Sk P Skip to End of Current Segment,
without changing the setpoint
HbAc Program holdback enabled
These BCD inputs are used to | bed. { Least significant BCD digit
select either a program number | bcd 2 2nd BCD digit
or the setpoint number | bcd.3 3rd BCD digit
according to the setting of the | bedH 4th BCD digit
parameter ‘bed’ in the 4 nSE’ |bed S 5th BCD digit
configuration list | bcd b Most significant BCD digit
rmPE Setpoint Rate Limit Enable
S¥nc Program waits at the end of the
current segment
rrES Program Run (closed) / Reset (open)
rESr Program Reset (closed) / Run (open)
SEbY Standby - ALL control outputs turned
OFF (alarm Outputs are not affected)
PUSL PV Select:
Closed = PV1/ Open = PV2
Rdu Advance to End of Segment and to
Target Setpoint
AmPS Current — LB only
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[Name |Description

|values |Meaning

RR Alarm relay configuration
v d Identity rELY Relay output
Func | Function nonE No function
d b Digital output
SEAS Digital output sense nar Normal (output energises when
TRUE, e.g. program events)
) Nu Inverted (output de-energises when
TRUE, e.g. alarms)
The following digital events appear after ‘59EnS’. Any one, or more, of the events can be
combined on to the output (see Fig. 6-2) by selecting ‘YES’ in the lower readout.

{--- |Alarm 1 active YES /na | (- - -)=alarm type (e.g. FSL).
2--- |Alarm 2 active YES /no |If an alarm has not been configured
3--- |Alarm 3 active YES /no |in ‘AL [onF' list, then display will
Y--- |Alarm 4 active YES /nao |differ-e.g. Alarm 1 ="AL .
mAn Controller in manual mode YES /no
Sbr Sensor break YES /no
SPAA |PV out of range YES /no
Lbr Loop break YES /no
LdF Load failure alarm YES /no
EunE | Tuning in progress YES /no
dcF Voltage output open circuit, or mA | YES / no

output open circuit
rmkF | PDS module measurement YES /no
connection or remote input open
circuit
v PIF  |Input 1 failure YES/no
nuwAL New Alarm has occurred YES /o
End End of setpoint rate limit, orend |YES /no
of program
S¥nc Program Synchronisation active |YES /no
Prlin | Programmer event output active, |YES /no
where ‘n’ = event number from 1
to 8. (Not available with
8-segment programmer.)

Digital Events

nar
SEnS K
y
[yl Output
Module

Figure 6-2 Combining several digital events on to one output
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[Name |Description | values | Meaning |
HA Comms 1 module config
v d Identity of the module installed cm§ EIA-232, or 2-wire EIA-485, or 4-wire

EIA-485 comms
PdS PDS retransmission
PdS, |PDS input

dnEE | DeviceNet

For 4 d’ = ‘em%’ (Digital communications) use this parameter table:

Func Function mod Modbus protocol
El by |Bisynch protocol

bAud |Baud Rate 200, 2400, 4800, 9600, 19.20(19,200)
125(K), 250(K), 500(K) for DeviceNet

dELY Delay - quiet period, required by |no No delay

some comms adaptors YES Delay active - 10mS
The following parameters only appear if the function chosen is Modbus protocol.
PrtY |Comms Parity nanE | No parity

EuEn Even parity

Odd Odd parity

rES Comms Resolution Full [Full resolution

! nk Integer resolution

For 4 d’ = ‘PdS’ (PDS retransmission output) use this parameter table:

Func  |Function nonE | No PDS function

i.e. Retransmitted output SPoP |PDS setpoint retransmission
PUaP |PDS PV retransmission

OPoP | PDS output power retransmission
E-0P |PDS error signal retransmission
SPnH |PDS setpoint retransmission - no

holdback
Output Scaling
Displayed Value
UALL VALH Retransmitted value low

UALH Retransmitted Value High

VAL.L Retransmitted
‘ Output
0% 100%
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[Name |Description |values |Meaning |

For 4 d’' = ‘Pd% ’ (PDS setpoint input) use this parameter table:

Func |Function |5PJ P PDS setpoint input
Displayed Value
UALL vaLh ] Setpoint Displayed Value - Low
UALH Setpoint Displayed Value - High
VAL.L Electrical Input
0% 100%

Note: Having configured the module function as remote setpoint you must then specify the type of
remote setpoint in the SP-conf list

JA | Comms 2 module config | |

Same as HA but is only available as PDS.
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[Name | Description |values |Meaning |

IAB/IE® | Module 1 configuration

v d Identity of module installed nonE Module not fitted

rELY Relay output
dropP DC output isolated and non-

isolated
(1) If a dual-, or triple-, channel Lol Logic/PDS output
module is installed then the list Lol Logic input
headers b and IC also appear G5~ Triac output
dcrE DC retransmission (isolated)
dcOP Isolated DC output

505U Transducer power supply

Fory d' ='rELY’, ‘Loly’, or ‘G5r use this parameter table:

Func Function nanE | Function disabled
(Only Channels A and L canbe |dl [ Digital output function
Heating, or Cooling). HEARE | Heating output
If a single logic output module is oo Cooling output
fitted (code LO) this function will P Open motorised valve

need to be configured.

dwn Close motorised valve
onlyifs d'=+Lal) [ 55-.1 | PDS mode 1 heating
onlyifs d'=1Lal) [ 552 | PDS mode 2 heating

URLL PID Demand Signal % PID demand signal giving
y minimum output — ‘Ouk L’
VALH
]
URL H % PID demand signal giving
maximum output — ‘Oub H’
Oukl Minimum average power
VALL 7 ! Electrical
OukH out.L outH Ot Maximum average power
GERS Sense of output nor Normal (output energises
(©nly if Func'="d! [") when TRUE, e.g program
events)
)’ Nu Inverted (output de-energises
when TRUE, e.g. alarms)
Notes:

1. When ‘SEnS appears, then further parameters are available. These are identical
to those in the ‘AR [anF' list on Page 6-14.

2. If a Tranducer Power Supply is fitted, the 5En5parameter selects the output
voltage. o =5V, /rau=10V

3. A Transducer Power Supply does not provide any calibration facility and is simply
a 5 or 10V power supply.

4. Toinvert a PID output, the Val. H can be set below the Val.L

2408 and 2404 Controller 6-17



Configuration Installation and Operation Handbook

[ Name | Description | values |Meaning
Fory &' ='dLOP’, 'derE’, or ‘de P’ use this parameter table:
Func Function nonE | Function disabled
HERE | Heating output
00 | Cooling output
Py Retransmission of PV
wSP Retransmission of setpoint
Err Retransmission of error signal
OpP Retransmission of OP power
UALL %PID, or Retransmission Value % PID, or Retrans'n Value,
VALH giving minimum output
UALH % PID, or Retrans'n Value,
giving maximum output
uri kb volE = volts, mA = milliamps
Oukl VALL 1 Minimum electrical output
| Electrical
OutH outL OutA  Output Maximum electrical output

| For% d’ = ‘Lol * (i.e logic input) use the LA CanF list on Page 6-13.

cAbiC | Module 2 configuration
As per module 1 configuration, but excluding the ‘65r. I, ‘85r 2’ functions.
v d Identity of module installed.
As per module 2 plus: EPSY Transmitter power supply

Pak., Potentiometer input

For4 d’'=‘Pak,s (i.e. potentiometer input module) use this parameter table:

Func Function nonE Function disabled
rSP Remote Setpoint
Fud, Feedforward input
rOPRH Remote OP power max.
rOPL Remote OP power min.
LUPa5 Motorised valve position
UAL L Displayed value Displayed value low
equivalent to 0%
VALH potentiometer position
UALH Displayed value high
equivalent to 100%
VAL.L ~.  Potentiometer potentiometer position
0% 100% Pot"
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3AbiIC | Module 3 configuration | |
As per module 2 configuration, plus 4 d' = ‘dls P’

For % d’ ='dls P’ use this parameter table.

THIS INCLUDES THE SECOND PV FUNCTIONS

Func Function nonE Function disabled

rSP Remote Setpoint

Fwd, | Feedforward input
~OPh | Remote OP power max.
~OPL | Remote OP power min.

Hi PV = The highest of» P. ' ory P2
Lo PV = The lowest of 1 P. {, ory P2
Fkn Derived function, where

pv=(F.IxiPly+F2xi Po).

F. I and ‘F 2’ are scalars which are found
in P-Li Sk’ of Operator Level

SEL select) P.{, ory P.2 via Comms, front
panel buttons, or a digital input

ErAn | Transition of control between P. { and

1 P2. The transition region is set by the
values of ‘Lot P" and *H J P°, which are
found in % P-Ly Sk’ of Operator Level.
PV =) P. ! below Lol P’

PV =) P2 above Hi | P’

 nPE Input type Refertos P [anF’ for all types, + the following:
Hi ) n | High Impedance (range = 0 to 2 volt)
Cir Cold Junction OFF No cold junction compensation
Compensation Auko Automatic internal compensation
0ol 0°C external reference

Ygel 45°C external reference

S0 50°C external reference

y mP Sensor Break Impedance |[JFF Disabled (applies to any input)

Caution:

If sensor break is disabled the controller
will not detect open circuit faults

Auko Factory set

H Impedance of input > 15KQ

Hy Hi | Impedance of input > 30KQ

Linear Input Scaling — The next four parameters only appear if a linear input is chosen.
Displayed Value

ynPL Input value low
UALH

y nPH Input value high

UALL Displayed value low
LAL L+ )

UALH oPL PR het' | Displayed value high
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[Name | Description | values | Meaning
YA | Module 4 configuration | |
Note: This option is not available on controllers from 01 Jan-04
' d Identity of module installed HLCS High Current Switch
Func Function nonE Function disabled
di Digital output function
HERE | Heating output
[O00L | cooling output
UALL PID Demand Signal % PID demand signal giving
minimum output — ‘Ouk L’
UALH
UALH % PID demand signal giving
maximum output — ‘Oub H’
OutlL Minimum electrical output
UF“‘L ] Electrical
OukH 0okl OubH  Ouet Maximum electrical output
SERS Sense of output nor Normal (output energises when
(©nly if Func'=d &) TRUE, e.g. program events)
) Nu Inverted (output de-energises
when TRUE, e.g. alarms)

When ‘5EnS’ appears, then further parameters are available.
These are identical to those in the ‘AR CanF" list on Page 6-14.

v nPE’ set to mUL’, or mAL", or UL

CuSE 8-point Custom Linearisation @
' n , Displayed Value Custom input 1
UALA
AL Linearisation Value representings n |
UAL3
vn B UAL. clecticar | Custom input 8
f T Input
UALA vnland o Linearisation Value representing) n B
Note:
1. Custom Linearisation is only available when ‘IJA-LonF’ ory P- LonF list has

2. The values and inputs must be continuously increasing or decreasing
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| Name | Description | values | Meaning |

CAL Calibration

In this mode you can

1. Calibrate the instrument using a mV source - rchL or ref source
cal.

2. Offset the calibration to account for errors in actual sensor
measurement and a ref sensor - ZZAL  or user calibration

3. Return to factory set calibration - FALE or factory set calibration.

~cAL | Calibration | ngnE | No calibration |> Goto User

calibration table-

point See also chapter 7
PU Calibrate main Process Value input. |> Go to input
PU2 Calibrate DC input, or PV 2. Calibation table
AH Calibrate DC output high - Module 1
{ALo | Calibrate DC output low - Module 1 Goto
2AH Calibrate DC output high - Module 2 DC Output
2ALlo | Calibrate DC output low - Module 2 Calibration
JAH, Calibrate DC output high - Module 3 table
JAL o | Calibrate DC output low - Module 3
INPUT CALIBRATION
For CAL = ‘PU’, or ‘PU2, the following parameters apply.
PU PV Calibration Value 1 dLE Idle
mul Select OmV as the calibration point
muH Select 50mV as the calibration point
un Select 0Volt as the calibration point
1. Select calibration value Ui Select 10V as the calibration point
2. Apply specified input i Select 0°C CJC calibration point
3. Press [@)tostepto Ll | rkd Select 400Q as the calibration point
H 0O High impedance: 0Volt cal'n point
H {0 High impedance: 1.0 Volt cal'n point
See Note below. | FACE Restore factory calibration
Lo Start calibration no Waiting to calibrate PV point
Select YES' with (3] or D | YES Start calibration
Wait for calibration to buSY Busy calibrating
complete. donE PV input calibration completed
FA L Calibration failed

Note. When a DC input module is installed for the first time, or there is a requirement to change one,
then the microprocessor in the controller needs to read the factory calibration data stored in the module.
Select ‘FACE " as the calibration value. Step to ‘0" and start calibration.
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DC Output Calibration
The following parameters apply to DC output modules ie for rcfl = A o HAlo

cALH Output Calibration High 0 0 = Factory set calibration.
Trim value until output = 9V, or
18mA

cALL Output Calibration Low I 0 = Factory set calibration.
Trim value until output = 1V, or
2mA

User calibration

UCAL User calibration enable Yes/no

PE iL Low calibration point for Input 1 | The factory calibration point at which the low
point offset was performed.

PE {H High calibration point for Input 1 | The factory calibration point at which the high
point offset was performed.

OF iL Offset Low for Input 1 Calculated offset, in display units.

OF {H Offset High for Input 1 Calculated offset, in display units.

PECL Low calibration point for Input 2 | The factory calibration point at which the low
point offset was performed.

PECH High calibration point for Input 2 The factory calibration point at which the high
point offset was performed.

OF2L Offset Low for Input 2 Calculated offset, in display units.

OFcH Offset High for Input 2 Calculated offset, in display units.

| Name | Description | values | Meaning |

PR5S Password configuration

RALCL) FuLL or Edit level password

cnFP Configuration level

password

Note:- When passwords are changed please make a note of the new numbers

[ExE

| Exit configuration

| na/MES |
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CONFIGURATION EXAMPLES

Transducer Power Supply
To configure the choice of output voltage:-

Do This The Display You Should Additional Notes
See
The transducer power supply
1. Press as many can be fitted in slot positions
times as necessary to :H 1and 2
select the slot position in :
which the transducer LonF The display will show {A or
power supply is fitted {b accordingly
> Press to read the This is read only where:
identity of the module y d 0.5 = Transducer Power
565U sy
3. Press (twice) to »nu =10vde  nor =5Vde
read ‘5EnS’ GERS The Transducer Power
— supply uses existing software
4.  Press {@ and @ to ) Nu written for digital modules. A
select 4 nu’ or ‘nor’ list of parameters follow
which are not applicable to
this module.
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DeviceNet

To configure Function, Baud Rate, Resolution and Node Address:-

Do This

The Display You Should
See

Additional Notes

1. Press as many

times as necessary to
select ‘HA’

HA

ConF

This is the position in which
the DeviceNet module is
fitted

2. Press toread 4 d’

) d

If the module is present

1 d =em5’ (digital

CmS communications) or ‘nonk’ if
the module is not present
3 Press If the DeviceNet module is
C Fume Fu,-": fitted ‘Func’ = 'dnEE’ and

dnEE

will be read only

4. Press to read
‘bAud

5. Press[a]and (WJto

select the baud rate

bAud
500

Baud rate can be set to
125(K), 250(K) or 500(K)

6. Prggs to read
+EG

7. pPress[a]and (Wto

select Ful L’ ory nk’

rES
Full

FulL - the decimal point
position is implied, eg 100.1
is transmitted as 1001.

4 nk’ - rounded to the
nearest integer value

6-24

2408 and 2404 Controller




Installation and Operation Handbook Configuration

Node Address is set up in Operator or Full Access level. Select either of these levels, then:-

8. Press \ as many

times as necessary to cmS
select ‘cm2’
L Sk
9 Press to read gghd addresses are from 0 -
‘Addr Hddl‘
10. Press [A]and (Y] to 5
select the address
11 Press ] to read Indicates the network status:-
‘nw Sk’ SE ‘run’ = network connected
Nuw.

and operational

run ‘rdY’ = network connected
but not operational

‘OFF L’ = network not
connected
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Chapter 7 USER CALIBRATION

This chapter has five topics:

WHAT IS THE PURPOSE OF USER CALIBRATION?
USER CALIBRATION ENABLE

OFFSET CALIBRATION

TWO POINT CALIBRATION

CALIBRATION POINTS AND CALIBRATION OFFSETS

To understand how to select and change parameters in this chapter you will need to have read
Chapter 2 - Operation, Chapter 3- Access Levels and Chapter 6 - Configuration.

WHAT IS THE PURPOSE OF USER CALIBRATION?

The basic calibration of the controller is highly stable and set for life. User calibration allows
you to offset the ‘permanent’ factory calibration to either:

> w N

Calibrate the controller to the your reference standards.

Match the calibration of the controller to that of a particular transducer or sensor input.
Calibrate the controller to suit the characteristics of a particular installation.

Remove long term drift in the factory set calibration.

User calibration works by introducing a single point, or two-point, offset onto the factory set
calibration.
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USER CALIBRATION ENABLE

The User calibration facility must first be enabled in configuration level by setting the
parameter ‘UL AL in the input conf list to 'YES'.  This will make the User calibration
parameters visible in Operator ‘FulL” level.

Select configuration level as shown in Chapter 6, Configuration.

The Calibration Configuration List

EHL Press until you reach the ‘CAL -CanF - tist.
-
LonF
INalcdEN
Press until you reach ‘UCAL".

User Calibration Enable

UE HL use (4] or @ to select:
no

e YES: calibration enable
e no: Calibration disabled

DICI~A]

+ Press and together to go to the En E display.

- Exit configuration
{‘ I ) {‘ Use @ or @ to select ‘YES” to return to Operator level.
no
LG IZIA]
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OFFSET CALIBRATION

Offset calibration is used to apply a single fixed offset over the full display range of the
controller.

Displayed Value

Factory Calibration

Fixed Offset
Input

To calibrate, proceed as follows:

1. Connect the input of the controller to the source device to which you wish to calibrate.
2. Set the source to the desired calibration value.

3. The controller will display the current measurement of the value.

4

If the displayed value is correct, then the controller is correctly calibrated and no further
action is necessary. If it is incorrect, then follow the steps shown below.

Select ‘Ful L access level, as described in Chapter 3.

Input list header
Press until you reach the input list header.

(P
L 5k
EICIEIE]

X3 Press until you reach the ‘CAL * display.

Calibration type
EHL e FALE: Factory Calibration
e USEr: User Calibration
FH[E Use (AJ or (V] toselect FACE",

Selecting ‘FACE" reinstates the factory calibration and allows the

[CI=E] application of a single fixed offset.

Press

continued
on the next page
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Set Offset 1
DF 5 : Use L@ or @ to set the offset value of Process Value 1
¢ (PV1).
D The offset value is in display units.
(LG I=IA]
} Press
N Set Offset 2
nF 5 E Use {@ or @ to set the offset value of Process Value 2
U o (PV2), if configured.
U The offset value is in display units.
INCSd[EN

Press

The table below shows the parameters which appear after
‘OFS2°. These are all read only values and are for information.

Press to step through them.

ml. { IP1 measured value (at terminals)
v mii 2 IP2 measured value (at terminals), if DC input in
See table on Module 3 posm.on .
. CJC.! |1P1 Cold Junction Compensation
the I’I_g_ht for LJC2 [1P2 cold Junction Compensation
additional L IP1 Linearised Value
parameters. L2 IP2 Linearised Value
PUSL | Shows the currently selected input

If you do not want to look at these parameters, then press
and this returns you to the 4 P=L1 SE* header.

P

) [ g 'l:
L) To protect the calibration against unauthorised adjustment, return
CGI=E] to Operator level and make sure that the calibration parameters

are hidden. Parameters are hidden using the ‘Edit” facility
described in Chapter 3, Access Levels.
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TWO-POINT CALIBRATION

The previous section described how to apply a offset, or trim, calibration, which applies a
fixed offset over the full display range of the controller. A two-point calibration is used to
calibrate the controller at two points and applies a straight line between them. Any readings
above, or below, the two calibration points will be an extension of this straight line. For this
reason it is best to calibrate with the two points as far apart as possible.

Displayed Value  Offset introduced
User Calibration

'\
Calibration high-point value +-—-=-=-=-=-=+¥--—-—-—-—- /. Factory Calibration
High-point calibration |~ "~ T U N
Low-point calibration J.._.._.._y o
Calibration low-point value "=~ >~ /:~ ———————————————
/ Input

Offset introduced
Proceed as follows:
1. Decide upon the low and high points at which you wish to calibrate.
2. Perform a two point calibration in the manner described below.

Input list header
"P Press until you reach the input list header, 4 P Ly S
) g
L 5E
(O [G=][2]
X3 Press until you reach the ‘CAL * display.
Calibration type
o FACE: Factory Calibration
EHL e USEr: User Calibration
FH[,: use (A1 or (V] to select ‘LISEr.
Selecting ‘L/SEr* enables two-point calibration.
o= [If two-point calibration is unsatisfactory, select ‘FACE " to

return to the factory set calibration.]

l Press
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CALS
l'lDl'lE
p{realia Py

Ad
25

DICI~]A]

P
L 5k
GlCII2]

x3

CAL
LISEr

DICI~A]

Select Low-point Calibration

This is the Calibration Status display. This display shows that
no input is selected for calibration.

e nonE:  Noselection

e +PIL: Input1 (PV1) calibration low-point selected

e +PI{H: Input1 (PV1) calibration high-point selected

e +P2L: Input2 (PV2) calibration low-point selected

e 1+ P2H:  Input 2 (PV2) calibration high-point selected

Use @/@ to select the parameter for the Low Calibration
point of Input 1, 4 P (L~

Press

Adjust low-point calibration

This is the display for adjusting the Low Calibration point of
Input 1. The lower readout is a live reading of the process
value, which changes as the input changes.

Make sure that the calibration source is connected to the
terminals of Input 1, switched on and feeding a signal to the
controller. It should be set to the desired low-point calibration
value. If the lower readout does not show this value, then use
[A1/3] to adjust the reading to the required value.

Press [0 to return to the % P-L) Gk header.

To perform the High-point Calibration, repeat the above
procedure, selecting 4 P {H” in the ‘CAL S’ display for
adjustment.

Press three times.

Calibration type
‘USEr’ was selected for the Low-point Calibration, and has
remained selected.

Press

7-6
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CAL
 PIL

[DICI&A]

—_

Ad_
200

(I~

P

L Sk

GICI~A]

Select High-point Calibration
This is the Calibration Status display, again.

Use [A1/7] to select the parameter for the High-point
Calibration of Input 1, 4 P {H".

Press

Adjust High-point Calibration

This is the display for adjusting the High Calibration point of
Input 1. The lower readout is a live reading of the process
value, which changes as the input changes.

Feed the desired high-point calibration signal to the controller,
from the calibration source. If the lower readout does not
show this value, then use (A]/¥] to adjust the reading to the
required value.

Press to return to the 4 P-Ls GE* header.

To protect the calibration against unauthorised adjustment
return to Operator level and make sure that the calibration
parameters are hidden. Parameters are hidden using the
‘Ed) £’ facility described in Chapter 3.

To perform a User Calibration on Input 2, proceed as with
Input 1 above, except that when «CAL 5-nonE’ appears, press
(A until ‘CAL 5-1 P2 L~ is obtained, then proceed as with
Input 1. Repeat the procedure for 4 PEH".
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CALIBRATION POINTS AND CALIBRATION OFFSETS

If you wish to see the points at which the User calibration was performed and the value of the
offsets introduced, then these are shown in Configuration, in ‘CAL -ConF-.
The parameters are:

Name Parameter description Meaning

PE IL Low calibration point for Input 1 | The factory calibration point at which the low
point offset was performed.

PE {H High calibration point for Input 1 | The factory calibration point at which the high
point offset was performed.

OF 1L Offset Low for Input 1 Calculated offset, in display units.
OF H Offset High for Input 1 Calculated offset, in display units.
PECL Low calibration point for Input 2 The factory calibration point at which the low

point offset was performed.

PECH High calibration point for Input 2 [ The factory calibration point at which the high
point offset was performed.

OF2L Offset Low for Input 2 Calculated offset, in display units.

OF2H Offset High for Input 2 Calculated offset, in display units.

Note: The value of each of the parameters in the above table may also be altered by using
the (2J/YJ buttons.
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Appendix A
UNDERSTANDING THE ORDERING CODE

The 2408 and 2404 controllers have a modular hardware construction, which accepts up to
three plug-in Input/Output modules and two communications modules to satisfy a wide range
of control requirements. Two digital inputs and an optional alarm relay form part of the fixed
hardware build.

The ordering code is in two parts. The hardware coding and an optional configuration
coding. The hardware coding specifies the basic build of the controller and the plug-in
modules that are fitted.

Part 1: Part 2:
Hardware coding Configuration
. . Plug-in Plug-in
Basic build 1/0 modules modules
2408
2404
T T A A T A T A A
Model Module Comms Displa
number 1 units
Function Module Comms 2
Supply 2 Sensor Logic
voltage Module Manual input 1
3
Alarm Range Logic
relay min input 2
Range
max Options

The controller may have been ordered with just the hardware build specified, or with
configuration included. This is indicated by the ordering code on the side of the controller.
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Part 1A: Hardware coding

Continued
next page

Profibus units
2408f  1/8 DIN Controller
2404f  1/4 DIN Controller

Function
Standard PID control
CcC Controller
CG 1 x 8 seg prog
CP 1 x 16 seg prog

NG 1 x 8 seg prog

NP 1 x 16 seg prog

N4 4 x 16 seg prog

NM 20 x 16 seg prog
Motorised valve control

VvC Valve positioner (VP)
VG 1 x 8 seg prog

VP 1 x 16 seg prog
V4 4 x 16 seg prog
VM 20 x 16 seg prog
Note 1
Supply voltage

VH  85to 264Vac
VL 20 to 29Vac/dc

* fitted unconfigured

Basic build Plug-in modules
Model number Function Supply voltage Module 1
2408 CcC VH LH
Model Number Module 1
2408 1/8 DIN Controller XX Not fitted
2404  1/4 DIN Controller Relay: 2-pin

R2 Fitted unconfigured

RH  PID heating

RU  Valve raise output
Relay: change-over

R4  Fitted unconfigured

YH  PID heating

RP  Valve raise (note 6)

Or Alarm 1: select from table A
Logic: (Non-isolated)

L2 Fitted unconfigured

P4 4 x 16 seg prog LH  Heating output

M 20 x 16 seg prog M1  PDS heater break detect
Note 1 (note 2

On/Off control M2  PDS current monitoring

NF Controller only (note3)

Logic: (isolated)

LO  Single logic output *
Triac

T2 Fitted unconfigured
TH  Heating output

TU  Valve raise output
DC control (isolated)

D4  Fitted unconfigured
H6  0-20mA PID heating
H7  4-20mA PID heating
H8  0-5V PID heating
H9 1-5V PID heating
HZ  0-10V PID heating
Digital /O (unconfigured)
TK  Triple contact input
TL Triple logic input

TP  Triple logic output
Dual relay

RR  Fitted unconfigured
RD  PID heat + PID cool
RM  Valve raise and lower
Dual triac

TT Fitted unconfigured
TD  PID heat + PID cool
TM  Valve raise and lower
Logic + relay

LR Fitted unconfigured
LD PID heat + PID cool
QC  Mode 2 + cool
Logic + triac

LT Fitted unconfigured
GD PID heat + PID cool
QD Mode 2 + cool
Transducer P5

G3 5Vdc

G5 10vdc

Table A : Alarm relay
functions
FH High alarm
FL Low alarm
DB  Deviation band
DL Low dev. alarm
DH  High dev alarm

Table B : DC
retransmission
D6  Fitted unconfigured
First character
V- PV retrans

S- Setpoint retrans
O- Output retrans
Z- Error retrans
Second character

-1 0-20mA

-2 4-20mA

-3 0-5vV

-4 1-5v

-5 0-10V

A-2
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Part 1B: Hardware coding
Plug-in modules Plug-in modules |
continued Module Module | Alarm Comms | Comms | Manual
2 relay 2
} RC FH TS ENG
Module 2 Module 3 Comms 1

XX Not fitted XX Not fitted XX None
Relay: 2-pin Relay: 2-pin 2-wire EIA-485
R2  Fitted unconfigured R2 Fitted unconfigured Y2  Fitted unconfigured
RC  Cooling output Relay: change-over YM  Modbus protocol
RW  Valve lower output R4 Fitted unconfigured YE  El Bisynch protocol
Relay: change-over PO Program event 4 (note (note 1)
R4  Fitted unconfigured 7) RS-232
YC  Cooling Output PE Program END output A2  Fitted unconfigured

RL  Valve lower (note 6)

PO  Program event output 1
(note 7)

PE  Program END segment

Or Alarm 2: select from table A

Dual relay

RR  Fitted unconfigured

PP Program events 1 & 2
(note 7)

Logic (non-isolated)

L2 Fitted unconfigured

LC PID cooling

Logic (isolated)

LO  Single logic output *

Triac

T2 Fitted unconfigured

TC  PID cooling

TW  Valve lower output

DC control isolated

Fitted unconfigured

0-20mA PID cooling

4-20mA PID cooling

0-5V PID cooling

1-5V PID cooling

0-10V PID cooling

Digital /O (unconfigured)

TK  Triple contact input

TL Triple logic input

TP  Triple logic output

Power supply

MS  24Vdc transmitter

DC retran (isolated)

Selct from table B

Potentiometer input

VU  Fitted unconfigured

VS  Valve position feedback

VR  Setpoint input

Transducer PSU

G3  5Vvdc

G5 10vdc

RBIAYR

Or Alarm 3 select from table A
Logic (non-isolated)

L2 Fitted unconfigured

Logic (isolated)

LO Single logic output *

Triac

T2 Fitted unconfigured

Dual relay

RR Fitted unconfigured

PP Program event 4 & 5
(note 7)

Digital /O (unconfigured)

TK Triple contact input

TL Triple logic input

TP Triple logic output

Power supply

MS 24V transmitter
DC remote input

D5 Fitted unconfigured
w2 4 to 20mA setpoint
w5 0 to 10V setpoint
WP Second PV input
DC retran (isolated)
Select from table B
Potentiometer input

VU Fitted unconfigured
VS VP feedback

VR Setpoint input
Transducer PSU

AM  Modbus protocol

AE  EI Bisynch protocol
(note 1)

4-wire RS-485

F2 Fitted unconfigured

FM  Modbus protocol

FE El Bisynch protocol
(note 1)

PDS output

M7  Fitted unconfigured

PT PV retransmission

TS  Setpoint retrans

OT  Output retrans

Profibus module

PB  High speed RS485

DeviceNet

DN DeviceNet

Comms 2
XX Not fitted
PDS input

M6  Fitted unconfigured
RS  Setpoint input

PDS output

M7  Fitted unconfigured
PT PV retransmission
TS  Setpoint retrans
OT _ Output retrans

* fitted unconfigured

G3  5Vdc
G5  10Vdc

Alarm relay Manual
XX Not fitted XXX No manual
Alarm 4 relay ENG English

RF  Fitted unconfigured
Table A alarm options plus:
RA  Rate of change
PDS alarms

LF Heater break detect

HF Current monitor heater brk

SF Current monitor SSR fail
PO  Program event 7 (note 7)
PE  Program END output

FRA French
GER German
NED Dutch
SPA Spanish
SWE  Swedish
ITA Italian
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Hardware Part 2: Configuration
coding Sensor Range Range Display Continued next page
input min max Units
See note 4 ’
K 0 I 1000 ¢
Sensor input Range min &max Display Units

Standard sensor inputs °C °F C Celcius
J  Jthermocouple -210t0 1200  -340to 2192 E  Eahrenheit
K K thermocouple -200to 1372 -325 to 2500 K Kelvin
T T thermocouple -200 to 400 -325 to 750 X Linear input
L L thermocouple -200 to 900 -325 to 650
N N thermocouple -250t0 1300 -418 to 2370
R Type R - Pt13%Ph/Pt -50 to 1768 -58 to 3200
S Type S - Pt10%Rh/Pt -50 to 1768 -58 to 3200
B TypeB- 0 to 1820 32 to 3308

Pt30%Rh/Pt6%Rh
P Platinel Il 0 to 1369 32 to 2496
Z RTD/PT100 -200 to 850 -325 to 1562
Process inputs
F  +/-100mV 0 to 9999
Y 0-20 mA Linear 0 to 9999
A 4-20 mA Linear 0 to 9999
W 0-5V DC Linear 0 to 9999
G 1-5V DC Linear 0 to 9999
V  0-10V DC Linear 0 to 9999
Factory downloaded input
C *TypeC 0 to 2319 32 to 4200

W5%Re/W26%Re

(Hoskins)*
D TypeD - 0to 2399 32 to 4350

W3%Re/W25%Re
E E thermocouple -270t0 1000  -450 to 1830
1 Ni/Ni18%Mo 0to 1399 32 to 2550
2 Pt20%Rh/Pt40%Rh 0to 1870 32 to 3398
3 W/W26%Re 0 to 2000 32 to 3632

(Englehard)
4  W/W26%Re 0to 2010 32 to 3650

(Hoskins)
5 W5%Re/W26%Re 10 to 2300 50 to 4172

(Englehard)
6 W5%Re/W26%Re 0 to 2000 32 to 3632

(Bucose)
7  Pt10%Rh/Pt40%Rh 200 to 1800 392 to 3272
8 Exergen K80 I.R. -45 to 650 -50 to 1200

pyrometer
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Understanding The Ordering Code

(input 2 only)

Part 2: Configuration
continued Digital Digital | Control Power Cooling Buttons | Program
input 1 input 2 feedback
} AM S2 XX XX XX MD XX
Digital inputs 1 & 2 Options
XX Disabled AT | Adaptive tune enable Control action
AM | Manual select FA | Select full access level XX Reverse acting (standard)
SR | Remote setpoint RB | Simulates UP button DP Direct acting PID control
select Power feedback
S2 Second setpoint LB Simulates DOWN button XX Enabled on logic, relay &
select triac heating
EH | Integral hold SB | Simulates SCROLL PD Feedback disabled
button Cooling options
AC | Alarm acknowledge PB | Simulates PAGE button XX Linear cooling
RP | Setpoint rate limit B1 Least sig. BCD dig. CF Fan cooling
enable CcwW Water cooling
RN | Run program B2 2nd BCD digit CL Oil cooling
HO | Hold program B3 3rd BCD digit CO On/off cooling
RE | Reset program B4 | 4th BCD digit Front panel buttons
RH | Run/hold program B5 5th BCD digit XX Enabled
KL Keylock B6 Most sig. BCD digit MD Auto/man button disabled
NT | Run/Reset program SY | Standby - ALL ops OFF MR Auto/man & run/hold
TN Reset/Run program SG | Skip segment (without disabled
changing SP) RD Run/hold button disabled
HB Prog. holdback SC | Program synch. Programmer time units
enable XX Dwell & ramp in minutes
P2 PID2 select PV | Select PV2 HD Dwell time in hours
ST | One-shottune enable AG | Advance to end of HR Ramp rate in units/hour
segment (& step to target
setpoint)
M5 | CTX (mode 5)

The example given in the coding is for 2408 P1D controller, 85 to 264 Vac, logic heating,
relay cooling, low alarm relay, high alarm relay, RS485 Modbus comms, PDSIO setpoint
retransmission, type K thermocouple, 0 to 1000°C, Auto/manual select, second setpoint

select, manual button disabled.
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Notes:

Not available with profibus controllers

PDS heater break detect will transmit the power demand to a TE10S solid state relay and
read back a heater break alarm

PDS current monitoring will transmit the power demand signal to a TE10S solid state
relay and read back load current and open and short circuit alarms

Setpoint limits: include the decimal position required in the displayed value. Up to one
for temperature inputs, up to two for process inputs

An external 1% current sense resistor is supplied as standard. If greater accuracy is
required, a 0.1% 2.49Q can be ordered as part number SUB2K/249R.1

Only available with Profibus controller

Not available with 8 segment programmer

PDS is a proprietary technique for bi-directional transmission of analogue and digital
data between instruments.
Mode 1: provides logic heating to a TE10S (fitted with option PDS1) solid state
relay with feedback of a general load fault alarm.
Mode 2: provides logic heating to a TE10S (fitted with option PDS2) solid state
relay with feedback of load current and two alarms: solid state relay failure and
heater circuit failure.
Range min and Range max: Thermocouple and RTD sensor inputs will always display
over the full operating range shown in Sensor input table. For these inputs, the values
entered here are the low and high setpoint limits. For process inputs, the values are the
display scaling. corresponding to the minimum and maximum input values.
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SAFETY and EMC INFORMATION

This controller is manufactured in the UK by Eurotherm Ltd
Please read this section carefully before installing the controller

This controller is intended for industrial temperature and process control applications when it
will meet the requirements of the European Directives on Safety and EMC. Use in other
applications, or failure to observe the installation instructions of this handbook may impair
the safety or EMC protection provided by the controller. It is the responsibility of the
installer to ensure the safety and EMC of any particular installation.

GENERAL

The information contained in this manual is subject to change without notice. While every
effort has been made to ensure the accuracy of the information, your supplier shall not be held
liable for errors contained herein.

Safety

This controller complies with the European Low Voltage Directive 73/23/EEC, by the
application of the safety standard EN 61010.

Electromagnetic compatibility

This controller conforms with the essential protection requirements of the EMC Directive
89/336/EEC, by the application of appropriate product specific international standards.
This instrument satisfies the general requirements of the commercial and industrial
environments defined in EN 61326. For more information on product compliance refer to
the Technical Construction File.

Unpacking and storage

The packaging should contain an instrument mounted in its sleeve, two mounting brackets for
panel installation and an Installation & Operating guide. Certain ranges are supplied with an
input adapter.

If on receipt, the packaging or the instrument are damaged, do not install the product but
contact your supplier. If the instrument is to be stored before use, protect from humidity and
dust in an ambient temperature range of -20°C to +70°C.

SERVICE AND REPAIR

This controller has no user serviceable parts. Contact your nearest Eurotherm agent for
repair.

Caution: Charged capacitors

Before removing an instrument from its sleeve, disconnect the supply and wait at least two
minutes to allow capacitors to discharge. Failure to observe this precaution will expose
capacitors that may be charged with hazardous voltages. In any case, avoid touching the
exposed electronics of an instrument when withdrawing it from the sleeve.
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Electrostatic discharge precautions

When the controller is removed from its sleeve, some of the exposed electronic components
are vulnerable to damage by electrostatic discharge from someone handling the controller. To
avoid this, before handling the unplugged controller discharge yourself to ground.

Cleaning

Do not use water or water based products to clean labels or they will become illegible.
Isopropyl alcohol may be used to clean labels. A mild soap solution may be used to clean
other exterior surfaces of the product.

INSTALLATION SAFETY REQUIREMENTS

Safety Symbols
Various symbols are used on the instrument, they have the following meaning:

Caution, (refer to the 1 Functional earth
A accompanying documents) = (ground) terminal

The functional earth connection is not required for safety purposes but to ground RFI filters.

Personnel
Installation must only be carried out by suitably qualified personnel.

Enclosure of live parts

To prevent hands or metal tools touching parts that may be electrically live, the controller
must be installed in an enclosure.

Caution: Live sensors

All isolated inputs and outputs have reinforced insulation to provide protection against
electric shock. The non-isolated dc, logic and PDSIO outputs are all electrically connected to
the main process variable input, (thermocouple etc.). If the temperature sensor is connected
directly to an electrical heating element then these non-isolated inputs and outputs will also
be live. The controller is designed to operate under these conditions. However you must
ensure that this will not damage other equipment connected to these inputs and outputs and
that service personnel do not touch connections to these i/o while they are live. With a live
sensor, all cables, connectors and switches for connecting the sensor and non-isolated inputs
and outputs must be mains rated.

Wiring

It is important to connect the controller in accordance with the wiring data given in this
handbook. Take particular care not to connect AC supplies to the low voltage sensor input or
DC or logic inputs and output. Only use copper conductors for connections (except
thermocouple inputs) and ensure that the wiring installations comply with all local wiring
regulations. For example in the UK use the latest version of the IEE wiring regulations,
(BS7671). In the USA use NEC Class 1 wiring methods.
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Power Isolation

The installation must include a power isolating switch or circuit breaker. This device should
be in close proximity to the controller, within easy reach of the operator and marked as the
disconnecting device for the instrument.

Earth leakage current

Due to RFI Filtering there is an earth leakage current of less than 0.5mA. This may affect the
design of an installation of multiple controllers protected by Residual Current Device, (RCD)
or Ground Fault Detector, (GFD) type circuit breakers.

Overcurrent protection

To protect the internal PCB tracking within the controller against excess currents, the AC
power supply to the controller and power outputs must be wired through the fuse or circuit
breaker specified in the technical specification.

Voltage rating

The maximum continuous voltage applied between any of the following terminals must not
exceed 264Vac:

¢ relay output to logic or dc sensor connections;

e any connection to ground.

The controller should not be wired to a three phase supply with an unearthed star connection.

Under fault conditions such a supply could rise above 264Vac with respect to ground and the
product would not be safe.

Conductive pollution

Electrically conductive pollution must be excluded from the cabinet in which the controller is
mounted. For example, carbon dust is a form of electrically conductive pollution. To secure a
suitable atmosphere , fit an air filter to the air intake of the cabinet. Where condensation is
likely, for example at low temperatures, include a thermostatically controlled heater in the
cabinet.

This product has been designed to conform to BSEN61010 installation category I, pollution
degree 2. These are defined as follows:-

Installation Category I
The rated impulse voltage for equipment on nominal 230V supply is 2500V.

Pollution Degree 2

Normally only non conductive pollution occurs. Occasionally, however, a temporary
conductivity caused by condensation shall be expected.
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Over-temperature protection

When designing any control system it is essential to consider what will happen if any part of
the system should fail. In temperature control applications the primary danger is that the
heating will remain constantly on. Apart from spoiling the product, this could damage any
process machinery being controlled, or even cause a fire.

Reasons why the heating might remain constantly on include:

o the temperature sensor becoming detached from the process;

e thermocouple wiring becoming short circuit;

o the controller failing with its heating output constantly on;

e an external valve or contactor sticking in the heating condition;
o the controller setpoint set too high.

Where damage or injury is possible, we recommend fitting a separate over-temperature
protection unit, with an independent temperature sensor, which will isolate the heating circuit.

Please note that the alarm relays within the controller will not give protection under all failure
conditions.

Grounding of the temperature sensor shield

In some installations it is common practice to replace the temperature sensor while the
controller is still powered up. Under these conditions, as additional protection against electric
shock, we recommend that the shield of the temperature sensor is grounded. Do not rely on
grounding through the framework of the machine.

INSTALLATION REQUIREMENTS FOR EMC

To ensure compliance with the European EMC directive certain installation precautions are
necessary as follows:

e For general guidance refer to Eurotherm EMC Installation Guide, HA025464.

e When using relay or triac outputs it may be necessary to fit a filter suitable for
suppressing the emissions. The filter requirements will depend on the type of load. For
typical applications we recommend Schaffner FN321 or FN612.

o If the unitis used in table top equipment which is plugged into a standard power socket,
then it is likely that compliance to the commercial and light industrial emissions standard
is required. In this case to meet the conducted emissions requirement, a suitable mains
filter should be installed. We recommend Schaffner types FN321 and FN612.

Routing of wires

To minimise the pick-up of electrical noise, the wiring for low voltage dc and particularly the
sensor input should be routed away from high-current power cables. Where it is impractical
to do this, use shielded cables with the shield grounded at both ends. In general keep cable
lengths to a minimum.
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Technical Specification

TECHNICAL SPECIFICATION

Main Process Value Input and Second DC Input

Low level range
High level range

Sample Rate
Resolution

Linearity
Calibration accuracy
User calibration
Input filter
Thermocouple types
Cold junction
compensation

RTD/PT100 input

Potentiometer input
Analogue input
functions

Second process value
input functions

Digital inputs

+100mV

0 to 10Vdc or 0-20mA with external 2.49Q current shunt. All
configurable between limits

9Hz (110mS)

<2uV for low level range, <0.2mV for high level range, with default
input filter time constant of 1.6 seconds.

Better than 0.2°C

The greater of 0.25% of reading or + 1°C or +1LSD

Low and high offsets can be applied

Off t0 999.9 secs Default 1.6 seconds.

Refer to the ordering code sensor input table

>30 to 1 rejection of ambient temperature changes in automatic
mode. Uses INSTANT ACCURACY™ cold junction sensing
technology to eliminate warm up drift and to respond quickly to
ambient temperature changes.

External references 0, 45, and 50°C

3-wire, Pt100 DIN43750. Bulb current 0.3mA. Up to 22Q in each
lead without error

100 to 15Kohm

Process value, remote setpoint, setpoint trim, external power limit,
feedforward input,, valve position feedback

Select min, select max, derived value, transfer to 2™ PV

Isolated except for fixed digital inputs 1 & 2

Contact closure
inputs

Logic inputs
(current sinking)
Digital input
functions

Digital Outputs
Relay rating
Single logic output

Triple logic output
Digital o/p functions
High current output

Triac rating

Open circuit voltage: 24 to 30 Vdc
Short circuit current: 24 to 29mA
Off state: < 100 ohms input resistance

On state: > 28Kohm input resistance
Off state: -3 to 5Vdc @ <-0.4mA
On state:  10.8 to 30Vdc @ 2.5mA

Refer to the ordering code

Min: 12V, 100mAdc. Max:2A, 264Vac resistive

18Vdc, 20mA. This output is not isolated from the main process
value input

12Vdc, 8mA per channel (isolated)

As per the ordering code

10Amp, 264Vac resistive. This option is not available on controller
from Jan-04

1A, 30 to 264Vac resistive (isolated)
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Analogue outputs
Range

Resolution
Analogue output
functions

Transmitter supply
Rating

Control functions
Control modes

Cooling algorithms
Tuning

Number of PID sets
Auto/manual control
Setpoint rate limit

Alarms
Number of alarms
Alarm types

Alarm modes

Setpoint programming
Number of programs
Segments per

program

Event outputs

Scaleable between 0-20mA and 0-10Vdc (isolated)
1 part in 10,000 for analogue retransmission
Refer to ordering code

20mA, 24Vdc

On/Off, PID, or motorised valve control, with or without feedback
potentiometer

Linear, water (non-linear), fan (min on time), oil

One shot (automatic tune of PID and overshoot inhibition
parameters) and continuous adaptive tuning

Two

Bumpless transfer or forced manual output available

Display units per second, minutes or hour

Four

Absolute high or low. Deviation band, deviation high, deviation
low. Rate of change

Latching or non-latching. Blocking. Energised or de-energised in
alarm

1,40r20
16

Up to eight

Communications (all modules are isolated)

Profibus
Modbus ®
Baud rate

PDS
Slave input (isolated)
Master output

High speed, RS485. Up to 1.5Mb/s
RS232,2-wire,RS 485 and 4 wire RS485 modules
1200, 2400, 4800, 9600 and 19,200 baud

Remote setpoint input with holdback to master
Isolated from main PV. Retransmission of setpoint, process value
or output

2408 and 2404 Controller



Installation and Operation Handbook Technical Specification

General
Display
Supply

Operating ambient
Storage temperature
Panel sealing
Dimensions

Weight
EMC standards
Safety standards

Atmospheres

Dual, 4 digit x 7 segment LED. Up to two decimal places

85 to 264Vac, 48 to 62 Hz, 10 W max OR

24Vdc or ac -15%, +20%. 10W max

0 to 55°C and 5 to 90% RH non-condensing

-10to +70°C

IP65

2408: 48mm wide x 96mm high x 150mm deep

2404: 96mm wide x 96mm high x 150mm deep

2509

EN61326-1 generic standards for industrial environments

Meets EN61010, installation category Il (voltage transients must not
exceed 2.5kV), pollution degree 2

Not suitable for use above 2000m or in explosive or corrosive
atmospheres. Electrically conductive pollution must be excluded
from the cabinet in which this controller is mounted
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Load Current Monitoring and Diagnostics

Appendix D LOAD CURRENT MONITORING AND

DIAGNOSTICS

Current flowing in a system of electrical heating elements (the ‘Load’) can be displayed on
the controller by using a TE10 SSR fitted with intelligent current transformer, PDCTX, or an

SSR or contactor with an external PDCTX.

Load current monitoring and diagnostics may be used with any time proportioned output,
fitted in module position 1A, and uses the logic output wires which drive the SSR to return
signals back to the controller These signals represent the RMS value of the load current
during the ON period, or load related alarm conditions. It is not designed for analogue

outputs i.e. phase angle control.

It is also designed for single phase operation only.

There are three modes of operation:-

1. Model

Detects if there is a break in the heater circuit. This includes heater or SSR open circuit. A
single Load Failure alarm message is displayed on the lower readout of the controller.

2. Mode 2
Provides the following:-

Display of true RMS load current On the
lower readout of the controller

Displays the true RMS current in the ON
state to the load.

Low current alarm Analogous to Partial
Load Failure (PLF) supplied in some SSRs

Provides advanced warning of failure of
one or more heaters in parallel

High current alarm Activated when the
heater exceeds a set limit

Typically used where element bunching
may occur

SSR short circuit

This will apply full power to the heaters
which could result in an over temperature
condition. This alarm provides early
warning.

Heater failure

Indicates open circuit load conditions

3. Mode 5

Provides the same features as mode 2 with two additional alarms. This mode is for use with
contactors or other devices which do not use the PDS logic output from the controller as the
drive signal. For example, a time proportioning logic, relay or triac output to operate a
contactor. Mode 5, therefore, requires an additional input to the controller to display the load
conditions. It uses the LB digital input terminals for this, as shown in Figure D.2.

Current Transformer Open Circuit

Alarm is shown if the PDS connection to
PDCTX or SSR become disconnected

Current Transformer Short Circuit

Alarm is shown if the PDS connection from
PDCTX or SSR are short circuited
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EXAMPLE WIRING DIAGRAM (FOR MODE 1 & 2 OPERATION)

Hardware Required

1. SSR type TE10/PDS2 OR

2. Intelligent current transformer type PD/CTX + contactor or zero voltage switching SSR
2408 or 2404 controller configured for PDS mode 2 option using logic output. This module
must be fitted in module position 1. (order code M2).

N
ES:;rgle(rT) Alternative current regulator
+, M 1 [ — arrangements:-
- o)
r C
8 Ol:| (] The TE10/PDS2 contains integral power
L] MO [Eh— regulator and intelligent PDCTX
[]E '\Snl:l ]| ~ Heater The PDCTX can be supplied separately for
] . 10 O power fuse use with any SSR or logic thyristor unit as
(load shown in the diagram below.
[] O dependent) [] The output drive capability of the PDCTX is
] TD 5V at 7mA maximum
L] [ ]
- KD To logic output
o o logic outpu
[ M [ + [ TolL 1A & 1B
[ '\SAD PV T This L ’j
] NN represents J
a single s |-+
QO| wm o4 PDCTX
L N through the Intelligent
TE10 CT Current
Solid Transformer
State
Relay I Logic inpu
SSR
To
2 ar @ Heater Q_ @
© L=
- 1
L >
TIC
Heater
Figure D.1 Connections for Mode 1 & 2
WARNING!

Take care that the controller is correctly wired for the mode of operation which is
configured. Failure to do so may be hazardous in some situations.
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EXAMPLE WIRING DIAGRAM (FOR MODE 5 OPERATION)

Hardware Required

1. Intelligent current transformer type PD/CTX + contactor

2. 2408 or 2404 controller configured for PDS mode 5 option using logic, relay or triac
output. This module must be fitted in module position 1. Digital input LB (order code
M5) must be configured to accept PDCTX input as described in the configuration section
of this appendix.

N L
Controller
Fuse
2A(T)
| M
o I = Heater power
(28] B SD [N] fuse
L] L MD 7L [] éload .
] E s ] - ependent)
] 1] 8]
L] L] [d
- v 11
= O 8 k=
O . [D ]
- v —— Contactor +
M +
g S pyY 4 Contactof PDCTX mode 5
21 Q
T/IC
L
Heater

The controller will have the order code M5 in the Logic Input position.

Figure D.2 Example Wiring Connections For Contactor Operation (mode 5)

WARNING!

Take care that the controller is correctly wired for the mode of operation which is
configured. Failure to do so may be hazardous in some situations.
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OPERATION
To Read Load Current (modes 2 and 5 only)
Do This This Is The Display You Should See Additional Notes
From the 4 nFa’ list Current will be displayed in | It will revert to the
AmPS the lower readout. See HOME display after
— g also ‘Display Modes’ 45 seconds or 10
Press until below. seconds if an alarm
RAmPS is shown in is present

the upper display

This display will be shown if:

HmPS I. The controller is unable to resolve the reading

II. The controller is obtaining a reading

Ill. The measurement has timed out i.e. current has
not flowed for 15 seconds, in mode 2.

To Display Load Current Continuously in the Lower Readout (modes 2 and 5
only)
Do This This Is The Display You Should See Additional Notes

From the ‘HOME’
display, Figure 1.4,

Current will be
displayed in the

J— E’l SFI Iowe_r readout
Press until AmPS continuously when
d GP is shown in m the controller reverts

i to the HOME

the upper display display, see also
e ‘Display Modes’
Press {@ or @ below.
until AmPS is
displayed in the
lower display

Display Modes

SSR RMS On State Current

This is the default state when high or low current alarms are configured. The load current
displayed is the steady state true rms current measured during the ON period.

The minimum on times are:-

Mode 2 0.1second
Mode 5 3 seconds
Meter Mode

Meter mode applies to mode 5 only. If low current alarms are not configured the current
displayed is a filtered instantaneous RMS value. This behaves like a damped analogue meter.
It may be used in applications where the current sensor is not linked to control, for example,
telemetry, indication.
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How Heater Alarms Are Displayed

Do This This Is The Display You Should See Additional Notes
HOME Display
If an alarm is Actual If more than one
present it will flash a | Temperature > ED D a!arm IS a'Ct|Ve, the
four character (PV) . display will alternate
mnemonic in the - between the alarm
lower display messages and the
- default parameter in
a]v) the lower display

The Alarm Messages are:-

Mnemonic| Meaning | Description

The following two messages are alarms which are produced as a result of failure within the
process. In place of dashes the alarm number will appeari.e {,2, 3, orY

-Lr Alarm number | Used for partial load failure detection. To avoid nuisance
- Low Current | tripping due to supply voltage variations set to a value at
least 15% below the minimum normal operating current

-HCr Alarm number | Used for load overcurrent protection. To avoid nuisance
- High Current | tripping due to supply voltage variations set to a value at
least 15% above the maximum normal operating current.

Note: This alarm is not intended to provide
instantaneous safety protection from short circuit fault
conditions

The following message is a diagnostic alarm which appears for mode 1 operation only.

LdF | Load Fail | This includes failure of the heater circuit or the SSR

The following four messages are diagnostic alarms produced as a result of failure within the
equipment or wiring connections. They appear for modes 2 and 5 operation only. They may
be enabled using the di AL parameter in the AL L Sk, see ‘SHORT CIRCUIT SSR
ALARM AND HEATER FAIL ALARM’

HErF Heater Fail No current is being drawn while the controller output
demand signal is on
55-F SSR Fall The load is continuously on while the controller output
demand signal is off
CELOP Current Indicates that the PDS input is open circuit.
Transformer
Open Circuit Mode 5 only
CESK Current Indicates that the PDS input is short circuit
Transformer
Short Circuit Mode 5 only
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TO SET THE ALARM TRIP LEVELS

Do This

This Is The Display You Should See

Additional Notes

From the HOME

To select the Alarm

display AL List header
ress until the L, Bk
L LiSkis
displayed
i 2 JoH To select the

Press button

until the desired
alarm number is
displayed

Press @ or @ to

adjust the alarm trip
level

indicates the alarm
number;

=== indicates the
alarm type:-

e.g.LLr or HCF

diagnostic alarm
parameter found
under the Alarm List
header

The alarm trip level
is set to 123

SHORT CIRCUIT SSR ALARM AND HEATER FAIL ALARM

These alarms exist as Diagnostic Alarms in the controller. To make the alarm active it is
only necessary to turn on the diagnostic alarm feature in the Alarm List in the Operator Level

Do This This Is The Display You Should See Reason
From the HOME
display press o) F”_ This opens the list

button until the AL
L Sk is displayed

L Sk

which contains the
dv AD mnemonic

Press until
di AL is displayed

Press @ or @
to select YES

RELAY OUTPUTS

d AL
YES

This activates the
dv AL mnemonic to
allow Diagnostic
Alarms to be
displayed in the
lower readout of the
HOME display

The fixed relay output connected to terminals AA to AC in a 1/8 or 1/4 DIN controller is
normally used for alarm purposes. In addition, any plug in module can be used for alarms
provided they are not already being used for another purpose , such as control. Any one or
more alarms can be attached to an output, which will operate when an alarm occurs. Contacts
are rated at 2A 264Vac for operating external beacons or audible devices.
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TO CONFIGURE PDS LOAD CURRENT DIAGNOSTICS

Configuration of PDS load current diagnostics is in four parts:-

1. Configure the Logic Module for PDS Mode 1 or 2 operation. If the control device is a
contactor or standard SSR, configure the LA digital input for mode 5 operation.

2. Configure the Low and High Current trip alarms.

3. Attach the alarms to operate an output relay.

4. Set up the Scaling Factor.

First enter Configuration Level. See Chapter 5

TO CONFIGURE THE LOGIC MODULE FOR PDS MODES 1 OR 2

Do This This Is The Display You Should See Additional Notes
Press until the ‘A This opens the
A LonFis configuration list
displayed LonF associated with

module position 1A

Press to show

)

This shows the

v d identity of the
Lol module
The module identity
is logic output
Press to show ]
Func This shows the
- Fu!‘ll: function of module
press (4] or () GSr | The module function
to show 55 { or is set to PDS mode
55 2 as required. 1
Press L] to show m gg:ﬁ a'iéhlz\llg\{ver PID
UAL L UALL
o0 To set the minimum
PID signal to 0%

Press @ or @
to show 0.0
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Press to show
UAL H)

UAL H

This is the upper

000 PID demand level
@ (v] To set the maximum
Ej'iff)w iDEE]L PID signal to 100%
Warning! If JUEL is set to
— 1 (L1 || any figure other than O the
Press to show EL”:L minimum output power will be
OUEL 00 || limited to this level. You must | This is the minimum
ensure that this does not output power
p— present an unsafe condition for
Press 1@ or @ the nrocess
to.shaw. EE To.set.the-min
output power to 0
Press to show
OUEH OUEH
0oo This is the maximum
. output power
Press {@ or @ To set the max
to show 10080 output power to 100

Press to show
SEAS

Press @ or @

to show nor

SERS

nor

This sets the output
signal to normal for
heating control
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TO CONFIGURE LOGIC INPUT B FOR PDS (MODE 5 ONLY)

Do This This Is The Display You Should See Additional Notes
Press button Lb
until the Lb ConF LonF
is displayed

- v d This identifies the
Press U to show Lol LA input as logic
' d and is read only
Press to show
Func FﬁﬂFllIS To configure the

R _ m input for the PDCTX.

Press L@ or @

to select AmPS

The system is designed to operate in either mode 2 or mode 5 configuration only. Selecting
both simultaneously will disable the output. However, mode 1 and mode 5 can be used

together.
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TO CONFIGURE LOW AND HIGH CURRENT TRIP ALARMS

Alarm 1 will be configured as Load Current Low (Lcr)
Alarm 2 will be configured as Load Current High (Hcr)

Do This

This Is The Display You Should See

Additional Notes

Press » button

until the AL CanF

AL

This opens the
configuration list
which contains the

is displayed LonF Alarms
press to show F“_ ’ After 0.5 sec the To select alarm 1
ALt display will blink to
L ((alarm 1) )
Lrr show the alarm type
T has been accepted To make alarm 1 =
Press {@ or @ P Low Current
to showL{r

RLZ (alarm 2)
appears

Press 1@ or @

to show HCr

AL2
HCr

After 0.5 sec the
display will blink to
show the alarm type
has been accepted

To select alarm 2.

To make alarm 2 =
High Current

Note:- The above alarms are known as SOFT ALARMS because they are indication

only.
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TO ATTACH SOFT ALARMS TO A RELAY OUTPUT

Any one alarm indicated above may be attached to an output (normally a relay). Alternatively
any combination of alarms may be attached to operate a relay using the procedure below:-

Do This

This Is The Display You Should See

Additional Notes

Press “PAGE” key
[ as many times

as necessary to AA

AR

To select the output
which you want to
operate when the
alarm condition

on LonF occurs.
You may also
choose 1A, 1B, 1C,
2A, 2B, 2C, 3A, 3B,
3C or 4A depending
upon the controller
and the number and
type of modules
fitted
Press [ until [----
L denotes alarm 1 YES
{--- is displayed [--- means that the
followed by three letters selected output will
YES lNthh denc:tc’e_the alarm activate when an
ypeeg. LLF alarm occurs in
A v normal operation
Press {@ or @
no means the
to select ¥ES or output will not
Repeat the above activate
step for every alarm
to be attached to the
output
Alarms Connected to a
\ nar Relay Output
Alarms = I |
/ ) AU Output
Module
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THE SCALING FACTOR

The value of the current displayed on the controller is scaled using the scaling factor. This is
found in thes nSE  ConF list. 1tis set, by default, to 100 and assumes a single turn
through the current transformer. If two turns are made through the current transformer it will
be necessary to adjust the scaling factor to 50 to obtain the same reading.

Under normal conditions you should not need to change the scaling factor.

If, however, you wish to change the sensitivity of the current reading, for example, to read
very low currents you may need to change the number of turns through the PDCTX and/or
adjust the scaling factor to compensate. See also note 1 below.

TO ADJUST THE SCALING FACTOR

Do This This Is The Display You Should See Additional Notes
press L& putton ) nSt
untily nSE ConF is LonF
displayed
Press until
LLH s displayed LCH
_ 00
Press 1@ or @
to change the
scaling factor

Note 1:-

Minimum Resolvable Current

TEL0 = 4ARMS. Itis not possible to read currents lower than 4A when using a TE10.
PDCTX 4A RMS for a single turn through the PDCTX

Should you wish to read currents lower than 4A using a PDCTX it is necessary to increase the
number of turns through the PDCTX and adjust the scaling factor to compensate.

For example: To read 1.0A wind 4 turns through the PDCTX and adjust the scaling factor to
25 as shown in the table below.

[ Scalar = 100/N Where N = Turns through PDCTX |

N Scalar N Scalar
1 100 5 20

2 50 10 10

4 25

Maximum Resolvable Current
TE10  Determined by the maximum range of the SSR
PDCTX 100A (or 100 ampere turns)

Finally Exit configuration level. See Chapter 5.
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Appendix E: Profibus Communications

Introduction

The 2408f and 2404f are special versions of the 2408 and 2404 controllers designed for
Profibus-DP communications. The ‘standard’ 2408 or 2404 controllers cannot be upgraded
to a 2408f or 2404f as the latter uses a different version of the microprocessor board.

Profibus-DP is available with either the 85 to 264Vac or 20-29Vac/dc supply

Apart from the restrictions listed below, the operation, functions and wiring of the 2404f and
2404f are identical to that of the standard 2408 and 2404 controllers.

e Modbus communications may be configured to replace Profibus-DP if required.

e This must be installed in module slot H.

e EIl Bisynch protocol is not supported, therefore the IPSG instrument programming
system cannot be used.

e The 20 programmer option is not available.

e The PDSIO input and output modules can only be installed in module slot J.

About Profibus-DP

Profibus-DP is an industry standard, open network used to connect simple devices in a
machine or manufacturing plant. It is most often used to allow a central Programmable Logic
Controller or PC based control system to use external ‘slave’ devices for 1/0 or specialised
functions. One advantage is that these devices may be distributed around a machine, saving
on the cost of point to point wiring. The ‘open’ nature of the network permits equipment
from different manufacturers to be mixed easily so that best of breed equipment may be used.
Additionally, the off-loading of specialised tasks such as PID temperature control lessens the
processing load on the central PLC so that its other functions may be carried out more
efficiently.

Profibus-DP is described in DIN 19245 Part 3, and is part of EN 50170.

The Profibus-DP network uses a high speed version of the RS485 standard, permitting baud
rates of up to 12Mbaud. The 2408f and the 2404f support rates of up to 1.5 MBaud in order
to meet electrical isolation standards. A table of network speed against line length is given in
the section on wiring below.

Up to 32 Profibus stations (nodes) may be wired to a single network segment. Use of RS485
repeaters allows a total of up to 127 stations.

Other variants of Profibus that exist are Profibus FMS, which is designed to allow higher
level communication such as that between PLCs and SCADA systems, and Profibus PA,
which has an optional low speed, intrinsically safe, physical medium and is designed for use
in the Process Industry. The 2408f and 2404f controllers can be used on a combined DP and
FMS network, sharing the same physical medium, but may only be used for PA when the
intrinisically safe physical medium is not used.
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Profibus-DP is a multimaster, master-slave, token passing network. The 2408f and the 2404f
operate as intelligent slave units. More detailed information, including a detailed guide to
products available, may be obtained from the various world wide Profibus user organisations.
You will find contact information in trade magazines or by reference to
http://www.profibus.com on the World Wide Web.

Technical Specification

Physical Medium
Network topology

Protocol

Baud rate
Number of stations

2-wire RS485

Linear bus with active termination of the bus at both ends
Stub lines permitted if < 6.6m in length

Profibus-DP, intelligent slave

Up to 1.5Mb/s

32 per network segment. Up to 127 with repeaters

Electrical Connections
The diagram below is also shown in Chapter 1.

A B
SHIELD

I
Twisted
pair

o

D

I
m

=

A B

Twisted
pair

FIEIEIEIEE]

Not connected

Shield

VP (+5Vdc Voltage Potential)
B (Rx/Tx +ve)
A (Rx/Tx -ve)

DGND (Digital ground)

Station 1

2408f or 2404f controller

Intermediate stations

A

B

390Q D:

220Q

HC

HD

Last station only requires 3900 [
terminating resistors

I I I I
m m

Not connected

Shield

VP (+5Vdc Voltage Potential)
B (Rx/Tx +ve)

A (Rx/Tx -ve)

DGND

Last Station

(Digital ground)
2408f or 2404f controller
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Cable Specifications

Either of the two cable types detailed below can be used. Please note that the cable types A
and B, specified below, are NOT related to the wire numbers A and B in the above wiring
diagram. Type A is recommended as it allows higher speed and longer cable length.

Type A cable

Type B cable

Characteristic
Impedance:

135 to 165Q at a frequency of 3
to 20 MHz.

135 to 165Q at a frequency of
> 100 kHz

Cable capacitance:

< 30 pF per Metre

typ. < 60 pF per Metre

Core diameter:

max. 0.34 mm2, corresponds to
AWG 22

max. 0.22 mm?, corresponds
to AWG 24

Cable type: twisted pair cable. 1x2 or 2x2 or | twisted pair cable. 1x2 or 2x2
1x4 lines or 1x4 lines

Resistance: < 110 Ohm per km -

Shielding: Copper shielding braid or Copper shielding braid or

shielding braid and shielding foil

shielding braid and shielding
foil

Maximum Line Length per Segment

Baud rate (kbit/sec) | 9.6 19.2 93.75 187.5 500 1500
Type A cable 1200m 1200m 1200m 1000m 400m 200m
Type B cable 1200m 1200m 1200m 600m 200m -

Belden B3079A meets cable A specifications, but there are other choices. For more
information refer to the ‘Profibus Product Guide’ produced by the Profibus User Group.
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Controller Configuration and Node Address

Having connected the controller to the network, it must be configured for Profibus
communications and a node address assigned.

Configuration
In the HA list set Func = ProF.

HA
LonF

i I I o

v d
Lm§
v

Func

PraF
v

rES

FULL

Comms configuration list - HA
Refer to the main handbook for instructions on how to select configuration level
and access the HA list

Identity of module
This should be a read-only parameter displaying Lm5

Function
Set Func = ProF to select Profibus protocol

Resolution FulL = Full, ! nk = Integer
This is the only other parameter that appears in this list when PraoF is selected as
the function.

Note: The baud rate is automatically selected by the master.

Assigning a Node Address
Refer to the main handbook for instructions on how to select and change parameters.

c Comms list
E:“Sl: From the HOME display, press until you reach the cm§ list
OooOood
Fl;:id Node address -
r, Press to display the node address. Press [ or (4] to set the desired
l address. 0 - Ich
Comms Status
SERE This is a read-only diagnostic display
run rdy Ready to run
run Comms running
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Network configuration

Having wired and configured the controller, the PLC or PC based supervisory package must
be configured to set-up the parameters that it will be able to read and write to. This is known
as ‘network configuration’

The network is configured by importing ‘GSD’ files into your Master Profibus network
configuration software: Refer to the network configuration software documentation for
details. ‘GSD’ is an acronym of a German phrase meaning ‘Device Database’.

GSD files for the 2408f and 2404f controllers are created using a Windows based
configuration tool. This is separately supplied under ordering code PROF-ENG. A
Communications Handbook (part number HA026290ENG), supplied with the configurator,
gives all the required information

Two standard GSD files, are supplied on the disc:

EURO2400.GSD  standard parameter mapping

EURD2400.GSD  standard parameter mapping with ‘demand data’, which
allows random read/write to any parameter within the
controller.

It is possible to edit the above files or create new files using the Windows configurator.
Details are given in the communications handbook.

The Master network configuration software uses the GSD files to produce a further file which
is downloaded into your master PLC or PC supervisory package. Once the configuration file
has been downloaded, you can set the network running. If all is well, the ‘REM’ beacon on
the controller will start to flash, indicating that the data exchange is proceeding. The SERE
parameter in the cm$ list will show run. You may then write to Profibus outputs, and read
from Profibus inputs as required by your control strategy.

In case of problems, a troubleshooting section is provided on the next page.

Windows configurator

=] Euroth GSD File C isation Tool [E1.02) Ml What does it do?
File Help It creates a ‘GSD’ file which defines
SEIEREE the inputs and outputs that the PLC or
| | | | n — El supervisory package will be able to
Device | s Profibus Inputs talk to. The GSD file is imported into
Process Variable Process Variable a Profibus Master configuration tool
(S)etpnin; :Iurki[;'%f?sg]pui"( which in-turn produces a file that is
utput Power rror [PY- downloaded into the PLC or
‘YWorking Setpoint . Output Power .
Manual Mode Manual Mode supervisory packge.
On Off Control Output Summary Output Status Word How do lluse it?
Pot Position Click on the tabs at the bottom of
gs ::""E 'T“OS""""‘ ¢ the device parameter window to
Luadacnuu:emu put -omms Number of Input Words 10 select a parameter page. Then use
Customer ID ~Profibus Outputs the mouse to drag a required
Setpoint Span Setpoint parameters into either the Profibus
Error (PV-SP) Oil::ﬂ'lnpuwm input or output lists.
Remote Input Value Manual Mode -CI How many parameters can| select?,
ear
= Up to 117 per node, total of inputs and
outputs.
Home {5 tatus fFun flam 7 Wht can | run ion?
Windows 3.1, Windows 95, or
I Use Demand Data Number of Qutput Words 7 Windows NT.
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Troubleshooting
No Communications:

Check the wiring carefully, paying particular attention to the continuity of the A and B
connections to the Master. Ensure that the correct terminals have been wired to.
Access the HA list in configuration level and check that the function (Furu:) is set to
PraF. if not, the controller is not configured for Profibus.

Check that the Node Address (Addr) in the cm§5 list is correct for the network
configuration in use.

Ensure that a Profibus Comms Module is installed in slot H of the 2404/8f. It can be
identified by of the legend on the plug-in module casing, and its distinctive shape:

SUB24/PB PROFIBUS Iss No.

AH026222 U002 DATE

NEREREREN

Ensure that the network is correctly configured and the configuration has been
transmitted correctly to the Profibus master.

Verify the GSD file in use is correct by loading it into the master GSD Configuration
tool. This will check the format.

Verify that the maximum line length for the baud rate in use is not exceeded (see table
above). Note that the 2404/8f is restricted to use at a maximum rate of 1.5 Mbaud.

Ensure that the last device (not necessarily a 2404/8f) in the network segment is
correctly terminated (see wiring diagram).

Ensure that no devices other than those at the end of a segment have termination
networks fitted.

If possible, replace faulty device with a duplicate and retest.

Intermittent failure to communicate.
Intermittent flickering of status from rdY to run.
Diagnostic status changing but no alarms present in the controller.

Verify wiring, paying particular attention to screening.

The 1/O data length may be too long. Some Profibus DP Master implementations can
accept no more than 32 input and 32 output words per slave device. Verify by reference
to documentation of the Master.

Verify that the maximum line length for the baud rate in use is not exceeded (see cable
specifications). Note that the 2404/8f is restricted to use at a maximum rate of 1.5
Mbaud.

Ensure that the last device (not necessarily a 2404/8) in the network segment is correctly
terminated (see wiring diagram).

Ensure that no devices other than those at the end of a segment have termination
networks fitted.

Verify operation with a duplicate device if possible.
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Appendix F RoHS
Restriction of Hazardous Substances (RoHS)
Product group 2400
Table listing restricted substances
Chinese
FREIGERME— K&
T EEEEYRATE
2400 % ES ® A SREX ZR_ER
E 4% B AR 414 X o) o o [¢) [¢)
MEY o o o o o o
B2 X o o o o o
BR X o X o ) [§)
o RTIZEEREEWRE TP AR R R B197£S)/T11363-2006
FRAERENREERUT,
N RAZESATYREDEZHHOE -SRI B+ NS BB SIT11363-2006
FRAERENREER,
English
Restricted Materials Table
Product Toxic and hazardous substances and elements
2400 Pb Hg Ccd Cr(VI) PBB PBDE
PCBA X o O O o o
Enclosure o o (0] o o o
Display X [e] [e) [e) [e] [e]
Modules X o X o o o
o Indicates that this toxic or hazardous substance contained in all of the homogeneous materials for
this part is below the limit requirement in SJ/T11363-2006.
X Indicates that this toxic or hazardous substance contained in at least one of the homogeneous
materials used for this part is above the limit requirement in SJ/T11363-2006.
Approval
[Name: |Position: | Signature: |Date:
Martin Greenhalgh Quality Manager
1A029470U470 (CN23172) Issue 1 Feb 07
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AUSTRALIA Sydney
Eurotherm Pty. Ltd.

Telephone (+61 2) 9838 0099
Fax (+61 2) 9838 9288

E-mail info.au@eurotherm.com

AUSTRIA Vienna

Eurotherm GmbH

Telephone (+43 1) 798 7601
Fax (+43 1) 798 7605

E-mail info.at@eurotherm.com

BELGIUM & LUXEMBOURG Moha

Eurotherm S.A/N.V.
Telephone (+32) 85 274080
Fax (+32) 85 274081

E-mail info.be@eurotherm.com

BRAZIL Campinas-SP
Eurotherm Ltda.

Telephone (+5519) 3707 5333
Fax (+5519) 3707 5345

E-mail info.br@eurotherm.com
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Telephone (+45 70) 234670
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FINLAND Abo
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FRANCE Lyon

Eurotherm Automation SA
Telephone (+33 478) 66 45 00
Fax (+33 478) 35 24 90

E-mail info.fr@eurotherm.com

GERMANY Limburg
Eurotherm Deutschland GmbH
Telephone (+49 6431) 2980
Fax (+49 6431) 298119

E-mail info.de@eurotherm.com

HONG KONG & CHINA
Eurotherm Limited North Point
Telephone (+85 2) 28733826
Fax (+85 2) 28700148

E-mail info.hk@eurotherm.com

Guangzhou Office

Telephone (+86 20) 8755 5099
Fax (+86 20) 8755 5831

E-mail info.cn@eurotherm.com

Beijing Office

Telephone (+86 10) 6567 8506
Fax (+86 10) 6567 8509

E-mail info.cn@eurotherm.com

Shanghai Office

Telephone (+86 21) 6145 1188
Fax (+86 21) 6145 1187

E-mail info.cn@eurotherm.com

INDIA Chennai

Eurotherm India Limited
Telephone (+91 44) 2496 1129
Fax (+91 44) 2496 1831

E-mail info.in@eurotherm.com

IRELAND Dublin

Eurotherm Ireland Limited
Telephone (+353 1) 4691800
Fax (+353 1) 4691300

E-mail info.ie@eurotherm.com

ITALY Como

Eurotherm S.r.l

Telephone (+39 031) 975111
Fax (+39 031) 977512

E-mail info.it@eurotherm.com

KOREA Seoul

Eurotherm Korea Limited
Telephone (+82 31) 273 8507
Fax (+82 31) 273 8508

E-mail info.kr@eurotherm.com

NETHERLANDS Alphen a/d Rijn
Eurotherm B.V.

Telephone (+31 172) 411752
Fax (+31 172) 417260

E-mail info.nl@eurotherm.com

NORWAY Oslo

Eurotherm A/S

Telephone (+47 67) 592170
Fax (+47 67) 118301

E-mail info.no@eurotherm.com

POLAND Katowice
Eurotherm Sp Z o.0.
Telephone (+48 32) 2185100
Fax (+48 32) 2177171

E-mail info.pl@eurotherm.com

SPAIN Madrid

Eurotherm Espafia SA
Telephone (+34 91) 6616001
Fax (+34 91) 6619093

E-mail info.es@eurotherm.com

SWEDEN Malmo

Eurotherm AB

Telephone (+46 40) 384500
Fax (+46 40) 384545

E-mail info.se@eurotherm.com

SWITZERLAND Wollerau
Eurotherm Produkte (Schweiz) AG
Telephone (+41 44) 787 1040

Fax (+41 44) 787 1044

E-mail info.ch@eurotherm.com

UNITED KINGDOM Worthing
Eurotherm Limited

Telephone (+44 1903) 268500
Fax (+44 1903) 265982

E-mail info.uk@eurotherm.com
Web www.eurotherm.co.uk

U.S.A Leesburg VA

Eurotherm Inc.

Telephone (+1 703) 443 0000
Fax (+1 703) 669 1300
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Web www.eurotherm.com
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