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Manual introduction and Safety information

0.1 How to Use This Technical Guide

Other publications:

Several pertinent publications will be referred to frequently in this manual.

Presentation of Technical Material:

The material on Altair/EDOC Operations and Maintenance is divided into sections and topics, and is presented in a logical order.

Instruction Sheets:

Instruction sheets, consisting of topic sheets, information sheets, problem solving sheets and diagram sheets are an integral part of the manual and are inserted for your information and to assist you in operating and maintaining the equipment in a safe and efficient manner. They should be read and understood for your safety.

Safety Precautions:

While working in the proximity of electrical boundaries, if you have any apprehension concerning your personal safety or that of another, you are required to bring that to the attention of those responsible in your facility.
Topic Sheet Altair/EDOC Safety

Introduction

Your personal safety is the top priority while operating and maintaining any equipment. The following information is provided to assist you in that goal, and should be carefully read and understood before attempting to operate or perform maintenance on an Altair/EDOC tool.

Topic

After reading the topic, the technician will be able to:

0.2.1 Recognize personal responsibilities concerning safety.

0.2.2 Identify the three-tiered warning message conventions to include:

	
[image: image1.wmf]
	a. First:
	Hazard level

	
	b. Second:
	Identifying hazard

	
	c. Third:
	Avoiding hazard


0.2.3 Describe the proper use of the Emergency Machine Off (EMO) switch.

0.2.4 Understand the purpose and procedure associated with the equipment Lockout/Tagout system.

0.2.5 Know the purpose and location of equipment safety interlocks.

0.2.6 Recognize the various signs, labels and symbols used to identify hazardous materials.

0.2.7 Know and understand the safety requirements when working with or around solvents/acids.

0.2.8 Know and understand the safety precautions required when working with or around compressed air and gasses.

0.2.9 Know and understand the safety precautions required when working with or around liquids under pressure.

0.2.10 Know and understand the safety precautions required when working around rotating machinery.

0.2.11 Know electrical work guidelines, including Type 1 through Type 5.

0.2.12 Identify the different pictorial hazard alert descriptions.

	INFORMATION SHEET

Altair/EDOC


Introduction
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	This information sheet is designed to provide an understanding of the safety requirements associated with working with ENVIRO-MATRIX (ECI) products.


0.2 Warning Message Conventions

To promote safe Altair/EDOC operation, this manual utilizes the following conventions for Notice, Caution, Warning and Danger messages (defined by examples below), per current industry practices.

In addition, the following three-tiered system will identify warning labels throughout this manual:

	First
	Hazard levels:
	Notice, Caution, Warning, Danger

	Second
	Identifying the hazard:
	Pictorial hazard alert symbols will be used to identify hazard types (see Section 0.11 for pictorial hazard alert descriptions).

	Third
	Avoiding the hazard:
	i.e., Replace fuse, Do Not Touch, allow to cool
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	CAUTION

Caution messages indicate a less serious hazard situation where a non-immediate or potential hazard or unsafe practice presents a lesser threat of injury.
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	WARNING
Warning messages indicate a potentially hazardous situation that, if not avoided, could result in death or serious injury.
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	DANGER

Danger messages indicate that an immediate hazard exists and special precautions are required. Loss of life or limb will occur if danger messages are not heeded immediately.


0.3 Emergency Machine Off (EMO) Procedure

Note:
the Altair/EDOC does not have an EMO button. Installer will provide and install button.

0.4.1 Locate the 24V EMO button device within 10’ of the Altair/EDOC Electrical Enclosure, and no less than 3’ high (reference drawing, Section 2; 2.2.12 and 2.2.13).

0.4.2 Pressing the EMO button device must cause the circuit to interrupt the power supply to the Altair/EDOC (for optional heater blanket, the EMO button should be installed with the existing heater blanket system).

	FOR INSTRUCTIONS ON RESTORING POWER TO THE TOOL AFTER AN EMO SHUT-DOWN, SEE SECTION 4


Lockout/Tagout Procedure
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	Note:
Installer to provide power disconnect switch with lockout capabilities.


To ensure personnel safety, the following Lockout/Tagout procedures should be performed before any maintenance or service to the Altair/EDOC tool is conducted. Please note that there may be external connections to relay output contacts in the electronics package. These contacts require that the external equipment be de-energized to completely power down the system.

0.5.1 When the Altair/EDOC lighted power switch has been pressed, the switch light will go out, the Operator Interface Terminal (OIT) will go blank and the green System Ready light will go out.

0.5.2 Move the main power disconnect switch or circuit breaker to the off position.

	TYPE 2



	
	0.5.3 A slide mechanism is located on the handle of the main power disconnect switch or circuit breaker. Slide this toward the switch locking position to open the lock slot at the end of the handle or locking device. Insert the locking device to secure the main switch in the off position.

	TYPE 1


	0.5.4 Lock the main power disconnect switch handle or the circuit breaker handle in the off position.


0.5.5 Securely attach a warning tag to alert personnel that the tool has been locked out for maintenance or service purposes, and should not be unlocked without proper authorization.

0.5.6 Personnel should be informed of the proper facility procedure, and the following items should be posted in a highly visible location to maintain a safe Lockout/Tagout procedure:

· Location of tags and locks.

· List of personnel authorized to remove tag or lock.

· Approved record-keeping procedure to prevent accidental tag/lock removal.

0.4 Safety Interlocks

	Safety Interlocks
	Action
	Indicator

	Clean-out door open

(Note 0.6.1)
	Stop flow of hazardous process gas to the Altair/EDOC; begin N2 purge
	Alarm sounds, red light turns on, relay trips

	Exhaust over temperature, or instrument failure.
	Stop flow of hazardous process gas to the Altair/EDOC; begin N2 purge (hard shutdown of tool) (Note 0.6.2)
	Alarm sounds, red light turns on, relay trips

	Loss of airflow or increase in airflow
	Stop flow of hazardous process gas to the Altair/EDOC; begin N2 purge (hard shutdown of tool) (Note 0.6.2)
	Alarm sounds, red light turns on, relay trips


Optional Interlocks

	Interlocks
	Action
	Indicator

	Plunger not activating
	Process Gas Nozzle needs to be cleaned, or loss of N2 supply
	Alarm sounds, amber light turns on, relay trips

	Gas Inlet Nozzle low pressure or high pressure
	Process Gas Nozzle needs to be cleaned, or loss of N2 supply
	Alarm sounds, red light turns on, relay trips

	Air Inlet Valve closed (Note 0.6.3)
	Stop flow of hazardous process gas to the Altair/EDOC; begin N2 purge
	Red light turns on, relay trips


Notes:


0.6.1 If the Altair/EDOC clean-out door is opened greater than 1" at any one corner, the low airflow sensing system will activate.

0.6.2 Hard shutdown of tool is described as the immediate closing of valves in equipment that controls hazardous process gas flow to the Altair/EDOC.

0.6.3 Air Inlet Valve light is located on the valve housing (if valve closes, the low airflow sensing must activate).

Chemical Hazard Labels and Their Meanings

	HEALTH HAZARD

4.
DEADLY

3.
EXTREME DANGER

2.
HAZARDOUS

1.
SLIGHTLY HAZARDOUS 

0.
NORMAL
	FIRE HAZARD (cont.)

1. MOST COMBUSTIBLE SOLIDS

· Materials that must be preheated to burn flash point above 200(F

0. NON-COMBUSTIBLE



	SPECIFIC HAZARD

OXY

OXIDIZER

ACID

ACID

ALK 

ALKALI
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	REACTIVITY

4. May detonate

3. Shock and heat may detonate

2. Violent chemical change

1. Unstable if heated

0. Non-reactive

	FIRE HAZARD

4. VERY FLAMMABLE

· Gases, dusts or mists. Flash point below 73(F ether class.

3. READILY IGNITED LIQUIDS

· Under normal temperature. Shredded or fibrous solids that may spontaneously ignite; gasoline, alcohol. Flash point below 100(F.

2. LIQUIDS OR SOLIDS

· That must be moderately heated before ignition; kerosene. Flash point below 200(F.
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CHEMICAL HAZARD LABEL




Use of Solvents – Warnings
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The following general precautions should be taken when working with any kind of solvent, such as isopropyl alcohol or acetone:

0.8.1 Avoid direct contact with skin, eyes, and clothing. Always wear safety goggles and laboratory or chemical-resistant gloves and clothing. Refer to the appropriate MSDS for your chemical.
0.8.2 Avoid breathing of vapors. Depending on the concentration, some solvents require a self-contained breathing apparatus or full-face respirator, while others pose very little hazard if adequate ventilation (e.g., a vent hood) is available. Refer to the appropriate MSDS for your chemical.
0.8.3 Most solvent vapors are extremely flammable. Do not use near open sources of ignition, or where sparks may occur. Always keep adequate fire-extinguishing materials readily available. Refer to the appropriate MSDS for your chemical.
0.8.4 Some solvents such as strong oxidants may attack the surface finish of equipment and/or attack plastic parts. Store quantities in areas designated for solvent storage. Refer to the appropriate MSDS for your chemical.
0.8.5 Some solvents may attack the surface finish of equipment and/or attack plastic parts such as electronic displays and controls. Check chemical packages for precautions prior to using cleaning chemicals on any Altair/EDOC part or surface.
Use of Acids – Warnings
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The following general precautions should be taken when working with any kind of acid such as hydrofluoric or hydrochloric acids:

0.9.1 Avoid any contact with skin, eyes or clothing. Acids frequently have severe health and skin contact risk warnings. Always wear safety goggles and/or a face shield, and laboratory or chemical-resistant gloves and clothing. Refer to the appropriate MSDS for your chemical.

0.9.2 Avoid breathing vapors. In certain concentrations some acids require a self-contained breathing apparatus or full-face respirator, while others pose little or no hazard if used with adequate ventilation (e.g., a vent hood). Refer to the appropriate MSDS for your chemical.

0.9.3 Acid vapors are generally not flammable, but may produce flammable or explosive vapors when exposed to other common materials. For example, using bicarbonate of soda to neutralize battery acid and producing explosive hydrogen gas. Always keep adequate safety equipment readily available. Refer to the appropriate MSDS for your chemical.

0.9.4 Some acids are incompatible with other substances (e.g., water, glass). Some of these substances are routinely used as storage containers. Store quantities in areas designated for acid storage, and only in containers specifically designed for this use. Refer to the appropriate MSDS for your chemical.
0.9.5 Some acids may damage Altair/EDOC Surfaces. The containment system and all internal components are constructed of 316L SS to minimize corrosion. However, the system is still subject to corrosion by acids and acid byproducts contained in the pump exhaust. Proper maintenance must be performed to minimize acid accumulation in these situations.

Electrical Work Guidelines

Electrical work on this equipment is classified by type as defined in the SEMI S2-93 Product Safety Guidelines. The type designation will be indicated in a shadow box (see examples, below) wherever applicable. A brief description of each type follows:

	TYPE 1
	Equipment is fully de-energized (electrically cold). Lockout and tag-out procedures should be used.


	TYPE 2
	Equipment is energized. Live circuits are covered or insulated. Work is performed in an area remote from the live circuits to preclude accidental shock.


	TYPE 3
	Equipment is energized. Live circuits are exposed and accidental contact is possible. Potential exposures are less than 30 volts, 42.2 volts peak, 240 volt-amps, and 20 joules.


	TYPE 4
	Equipment is energized. Live circuits are exposed and accidental contact is possible. Voltage potentials are greater than 30 volts RMS, 42.2 volts peak, 240 volt-amps, and 20 joules, or radio frequency (rf) is present.


	TYPE 5
	Equipment is energized and measurements and adjustments require physical entry into the equipment, or equipment configuration will not allow the use of unattended clamp-on probes.


0.5 Pictorial Hazard Alert Descriptions
The following hazard alert symbols appear throughout this manual to alert users to the potential risks of the procedures being explained. An example and brief description of each symbol follows:
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TOXIC SUBSTANCE
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FLAMMABLE MATERIAL




0.11
Pictorial Hazard Alert Descriptions (continued)
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	CORROSIVE LIQUID
	CORROSIVE LIQUID
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	HIGH VOLTAGE
	ATTENTION!
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	OXIDIZER
	FLAMMABLE MATERIAL
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	FLAMMABLE GAS
	FLAMMABLE SOLID
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	FLAMMABLE SOLID – USE NO WATER
	HOT SURFACE


Safeguards

0.12.1 Contacts have been provided in the Altair/EDOC electrical system for connection to the plant Life Safety Control system. These contacts will shut down process gas flow into the Altair/EDOC and continue N2 purging in the event of power loss or system malfunction. (Reference Section 0.6 for safety interlocks).

0.12.2 Stop supply of process gas flow to the Altair/EDOC for high/low airflow signal and temperature conditions.

0.6 Altair/EDOC Process Gas Inlet Flow Limits

0.13.1 The Altair/EDOC is designed to handle maximum process gas flows from two tool chambers and/or pump exhaust lines. Use the following Process Gas Flow Chart to determine the maximum allowable flow rates of process gases entering the Altair/EDOC Process Chamber. (Note: the combined total of process gases from two tool chambers and/or pumps must be used if applicable).

0.13.2 For silane (SiH4) applications, the maximum normal process gas flow for silane into a single Altair/EDOC should not exceed a total of 3 slpm. For gas pad applications, the SR model Altair/EDOC was designed to handle a maximum emergency silane flow of 28 slpm. During silane flows greater than 2 slpm, the Altair/EDOC exhaust temperature sensor will alarm and shutdown gas flow. If the silane flow is unable to be stopped, the Altair/EDOC will become an emergency reaction chamber capable of handling the uncontrolled release.

0.13.3 Non-pyrophoric process gases or chemicals entering the Altair/EDOC Chamber when silane is not present will not be burned. They will, however, simply be diluted by the ratio of their concentration to the Altair/EDOC 195 scfm (5521 slpm) airflow. The following Process Gas Flow Chart provides a general guideline for determining the dilution ratios and resulting concentrations of various common process gases. Maximum concentration of any gas at the outlet of the Altair/EDOC should not exceed 20% of Lower Explosive Limit/Lower Flammable Limit (LEL/LFL) for flammables and ½ Immediately Dangerous to Life and Health (IDLH) for toxics.

0.13.4 For all Altair/EDOCs treating flammable gas mixtures, an SR model (remote mounted Electrical Enclosure) is recommended. This model Altair/EDOC can be used for Class 1 Division 2 locations by using Type Z pressurization.

0.13.5 Definitions of Process Gas Flow Chart abbreviations:

N/A =
Not Applicable

NE =
Not Established. (No official US government data was available at the time this chart was printed).

Notice: the following process gas flow rates may be subject to local laws and regulations that specify levels other than those stated in this chart. These laws and regulations should take precedence. 
0.13.6 Altair/EDOC Process Gas Flow Chart limits when a 60,000 scfm water-scrubber is installed downstream.


	Gas Name
	Sybl.
	Type of Hazard
	LEL

LFL%
	20%

LEL

%
	TVL

PPM
	25%

PPM
	IDLH

PPM
	½

IDLH

PPM
	Allowable. Gas Flow

slpm
	Scrubber Outlet Max.

10% IDLH

	Ammonia
	NH3
	Base
	16
	3.2
	25
	6.25
	500
	250
	50
	50

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Carbon Monoxide
	CO
	Toxic Flammable
	12
	
	25
	
	1200
	600
	100
	60

	
	
	
	
	
	
	
	
	
	
	

	Chlorine
	Cl2
	Toxic Oxidizer
	N/A
	N/A
	0.5
	0.125
	10
	5
	1.7
	1

	Diborane
	B2H6
	Toxic Flammable
	0.8
	0.1
	0.1
	.025
	15
	7
	1.8
	1.5

	Dichlorosilane
	(DCS)

SiH2
Cl2
	Flammable Pyrophoric Acid
	4.1
	0.94
	5
	1.25
	50
	25
	3
	10

	
	
	
	
	
	
	
	
	
	
	

	Hydrogen
	H2
	Flammable
	4
	0.8
	NE
	N/A
	NE
	NE
	40
	N/A

	Hydrogen Chloride
	HCl
	Acid
	N/A
	N/A
	5
	1.25
	50
	25
	8
	5

	
	
	
	
	
	
	
	
	
	
	

	Nitrous Oxide
	N2O
	Oxidizer
	N/A
	N/A
	50
	10
	NE
	NE
	20
	N/A

	Oxygen
	O2
	Oxidizer
	N/A
	
	N/A
	
	N/A
	N/A
	N/A
	N/A

	Phosphine
	PH3
	Toxic Flammable
	1.6
	N/A
	0.3
	0.075
	50
	25
	8
	5

	Silane
	SiH4
	Pyrophoric
	1
	0.2
	5
	1.25
	NE
	NE
	3 (See 0.13.2)
	N/A

	
	
	
	
	
	
	
	
	
	
	

	Trichlorosliane
	Si

HCl3
	Flammable Pyrophoric Acid
	NE
	3
	NE
	N/A
	NE
	NE
	3
	N/A

	
	
	
	
	
	
	
	
	
	
	


The above Gas Flow Chart uses the following design criteria:

Altair/EDOC Air Flow = 5521 slpm (195 scfm): 
Facility Scrubber flow = 1.7 MM/LPM (> 60,000 scfm)

0.7 Altair/EDOC Customer Process Gas Form

Enter Gas Flows per chamber:
	Process Gas
	slpm Per Chamber
	Process Gas
	slpm Per Chamber
	Process Gas
	slpm Per Chamber

	Ammonia (NH3)
	
	
	
	TEOS
	

	
	
	Germane (GeH4)
	
	TEB
	

	
	
	Hydrogen (H2)
	
	TEPO
	

	
	
	Hydrogen Bromide (HBr)
	
	
	

	
	
	Hydrogen Chloride (HCl)
	
	
	

	Carbon Monoxide (CO)
	
	
	
	
	

	
	
	Methane (CH4)
	
	Nitrogen (N2)
	

	Carbon
	
	
	
	Helium (He)
	

	
	
	Nitrous Oxide (N20)
	
	Argon (Ar)
	

	Diborane (B2H6)
	
	Nitrogen Trifluoride (NF3)
	
	
	

	Dichlorosilane (SiH2Cl2)
	
	Oxygen (O2)
	
	
	

	Disaline (Si2H6)
	
	Ozone (O3)
	
	
	

	Ethane (C2H6)
	
	Phosphine (PH3)
	
	
	

	Fluorocarbons:
	
	Silane (SiH4)
	
	Others (Specify)
	

	
	
	Silicon Tetrachloride (SiCl4)
	
	
	

	Freon 11 (CCl3F)
	
	Silicon Tetrafluoride (SiF4)
	
	
	

	Freon 13 (CClF3)
	
	Sulfur Hexafluoride (SF6)
	
	
	

	Freon 14 (CF4)
	
	Trichlorosilane (SiHCl3)
	
	
	

	Freon 23 (CHF3)
	
	Tungsten Hexafluoride (WF6)
	
	
	

	Freon 116 (C2F6)
	
	
	
	
	


Where applicable, include % concentration and carrier gas.

Customer Company:   










Address:    













Contact:     



Phone: 


Fax:





Tool:


Process:


# of chambers per tool:




Number of Tools:

Pump Type (Model):






N2Pump Purge

slpm  
Post N2 Pump Purge: 

slpm (Min. 15 slpm)

Facility Exhaust Scrubber Capacity:

CFM Type: Water

  Dry


Customer Signature:





Date:





1 Introduction to the Altair/EDOC
1.1 Primary Purpose

The primary purpose of the Altair/EDOC is to provide a simple solution for safe, local (at the vacuum pump or other source) and oxidation of pyrophoric exhaust gases from process tools, gas panels and gas cabinets. This prevents ductwork and scrubber fires downstream from the process vacuum pump. The secondary purpose of the Altair/EDOC is to provide massive dilution of effluents other than pyrophoric so that they are presented to the plant exhaust and scrubber system at a concentration below the Lower Explosion Limit (LEL).

1.2 Theory of Operation

Exhaust gases from vacuum pumps or gas cabinets enter the Altair/EDOC through the Gas Inlet Nozzle. The gases mix with air and react (oxidize) to form particulate. Room Air enters the Air Inlet Nozzle and then passes through a reaction zone baffle that surrounds the gas inlet nozzle(s) where the reaction begins. Then the mixed gases impact the first of four vertical baffles that allows for particulate to be trapped within the chamber. (See Fig. 1-3). Then the remaining mixer exhausts the chamber through a 6” outlet to the house exhaust system for further treatment if required.

1.3 Air Flow Monitor

During operation, a Pitot tube measures air inlet pressure through the special Air Inlet Nozzle and sends a pressure signal to two monitoring devices; a differential pressure transmitter (Ashcroft XLDP) and a differential pressure switch. The transmitter signal is routed to a PLC that displays the readings on the OIT digital display in linear feet per minute (lfpm), factory default range 200-300 lfpm. If the PLC senses high or low airflow above or below its set points, the output signal will activate the airflow relay and alarm. The switch is connected between the PLC output and the airflow relay input, and is also set to trip the airflow relay if airflow loss is below 190 lfpm (the switch is designed for redundant safety on airflow loss). The airflow relay output must be routed to the Plant Life Safety System and must stop process gas supply to the Altair/EDOC immediately.

1.4 Optional Process Gas Inlet Flow Sensing

During operation, an Ashcroft XLDP senses the process Gas Inlet Nozzle pressure. The Ashcroft XLDP will indicate any obstruction to the Gas Inlet Nozzle or loss of suction on the nozzle. If the PLC senses high or low Gas Inlet pressure above or below its set points, the output signal will activate the inlet pressure relay and alarm. If an alarm occurs, maintenance must be performed on the Altair/EDOC Gas Inlet nozzle as soon as possible.

Exhaust Flow Temperature Monitor

A RTD probe measures the temperature of the Altair/EDOC exhaust air and sends the signal to a temperature transmitter. The temperature transmitter sends this signal to the PLC that displays the temperature on the OIT display. If the exhaust air temperature exceeds 63°C (145°F), or 90°C (195°F) for SR models, the PLC will send an output signal to the temperature relay and alarm. In addition, the output from the PLC to the temperature relay is connected to a temperature snap switch that is designed to trip the temperature relay when the surface temperature of the Electrical Enclosure base exceeds 58°C (135°F), or 95°C (203°F) for SR models (this temperature switch is designed for redundant activation of the temperature relay). This temperature relay output must be routed to the Plant Life Safety System. Process gas supply to the Altair/EDOC must stop immediately. 

1.5 Clean Out Door Safety Interlock

The removable clean-out door on the front of the Altair/EDOC chamber is equipped with an interlock switch that will sound an alarm and signal a relay if the door is opened during operation. This relay output must be routed to the Plant Life Safety System. Process gas supply to the Altair/EDOC must stop immediately.

1.6 Optional Self-cleaning Nozzle (Plunger)

The use of many process gases may result in the formation of deposits in the Gas Inlet Nozzle. The Altair/EDOC can be supplied with a cleaning mechanism that can dramatically reduce the buildup inside the nozzle. A plunger rake moves back and forth inside a tee section of the nozzle, push​ing out any of the formed solids. Either a timed program in the PLC or a remote (24V) contact from the parent tool may initiate the cleaning. If an alarm occurs, maintenance must be performed on the Altair/EDOC Gas Inlet Nozzle as soon as possible.

1.7 Optional Heated Gas Inlet Nozzle

Another solution for preventing solids from forming and building up inside the Gas Inlet Nozzle is by adding an electrically heated Gas Inlet Nozzle assembly. The heated Gas Inlet Nozzle tem​perature ranges from 90(C to 135(C.

1.8 Optional Purged Electrical Enclosure

An installation of an Altair/EDOC may require the need to purge the Electrical Enclosure (e.g., outdoor service or the NFPA 496 requirement for Class I Division 2 locations).

1.9 Optional Coated Altair/EDOC Chamber

If corrosive gases are being treated by the Altair/EDOC, (ECI) recommends a Ryton coated Process Chamber. The Ryton coating is designed to provide additional corrosion protection for the 316L SS Process Chamber and its welded seams (note: a six-piece removable baffle assembly is supplied with this model Altair/EDOC).

1.10 Optional Air Inlet Valve

The Altair/EDOC can be supplied with an optional Air Inlet Valve that is designed to seal the Air Inlet when no air is flowing through the Altair/EDOC Process Chamber. If airflow is lost, the Air Inlet Valve position switch will active the red indicating light mounted on the Air Valve assembly. If the Air Inlet Valve closes during operation, all process gas supply to the Altair/EDOC must stop immediately. 
2 Altair/EDOC Facility Requirement/Installation and setup

2.1 Pre-installation Inspection

Unpacking

2.1.1 Verify that the shipping crate is not damaged. If it were, it could indicate that the Altair/EDOC has also been damaged.

2.1.2 Remove the wooden crate (wood screws hold the lid to the base) and packaging material (four 5/16" bolts hold the Altair/EDOC to the pallet).

2.1.3 Verify that no electrical components (on front of Electrical Enclosure) are broken or damaged.
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	2.1.4 Open the clean-out door and ascertain that the interior of the Process Chamber contains all required baffles (see drawings, Section 8). Re-install the clean-out door and verify that the door’s knurled nuts are securely tightened by hand, and that the “Tool to Open” nut is tightened to hand tight.

CAUTION: Do not over tighten the knurled nuts as distortion of the cover and loss of system integrity may result.


2.1.5 Verify that all tubing and Pitot tube connections are secure and not damaged.

2.2 Facility Requirements, Safety Interlock Setup and Seismic Information

The Altair/EDOC system requires the following facilities for operation:

2.2.1 The Altair/EDOC requires ≥ 195 CFM and ≥ 1" w.c. of scrub exhaust through a 6" SS exhaust duct. The scrub exhaust should be of a type capable of handling toxic and flammable gasses. An exhaust damper must be installed approximately 6' (2.0 m) downstream of the Altair/EDOC exhaust flange. The exhaust damper should be of a locking knife gate design with a v-notch (in the gate) to guarantee a negative pressure inside the Altair/EDOC Process Chamber in the unlikely event that the damper is closed. The facility scrub exhaust should have safety interlocks so that it never inadvertently shuts down when process gas is flowing to the Altair/EDOC. If this occurs all process gas flowing to the Altair/EDOC must stop immediately.
	
[image: image25.wmf]
	2.2.2 The Altair/EDOC requires clearances as shown on the Altair/EDOC Orientation, STD DIM and Clearances (reference drawing in Section 8).

2.2.3 Power requirements are 110/240 VAC, 50-60 Hz, 1 amp with a power disconnect switch and an EMO circuit (reference Section 0.3, 0.4, and drawings 2.2.12 & 2.2.13).


2.2.4 Option: heated Gas Inlet Nozzle power requirements are 120/240 VAC, 50-60 Hz, 3 amps with a power disconnect switch and an EMO circuit (reference Section 0.3, 0.4 and drawings 2.2.12 & 2.2.13).

2.2.5 The Altair/EDOC should be mounted 3'0" or 0.9 m (min.) above the floor, providing access to the clean-out door and Electrical Enclosure for all personnel to operate or service the Altair/EDOC.

2.2.6 For installation of an Altair/EDOC downstream of a pump, the minimum required flow of post-pump N2 purge is > 15 slpm. The N2 flow must be safety interlocked to the pump in the unlikely event the N2 supply is lost. All process gas flow to the Altair/EDOC must stop immediately.
2.2.7 The maximum length of 2" tubing between a pump supplying hazardous gas to the Altair/EDOC is 10 feet. Should loss of air occur, the volumetric flow of gas inside the tubing line would be diluted below 20% of LEL and 25% of TLV (reference Section 0.13 for recommended flow rates). If longer lengths of tubing are required, an isolation valve at the Gas Inlet to the Altair/EDOC Process Chamber must be installed. 

2.2.8 The facility scrub exhaust system should be capable of further treatment of exhaust gases from the Altair/EDOC, if required. A facility scrub exhaust system (rated for > 45,000 cfm) must be used when corrosive, toxic and/or flammable gases are present in the exhaust gas stream. The scrub exhaust should have safety interlocks and a redundant power supply.

2.2.9 Option: N2 gas is required if the Altair/EDOC is supplied with a plunger assembly and/or Gas Inlet pressure sensing device. The N2 supply needs to be regulated to 60 psig minimum and 80 psig maximum, with an adjustable flow valve capable of adjusting to 25 – 100 sccms.

2.2.10 Option: N2 or a purge gas may be required to purge a remote mounted Electrical Enclosure to meet Hazardous Location Area requirements (e.g., Class I, Division 2, Type Z pressurization) or a standard purged Electrical Enclosure (in addition, N2 or a purge gas can simply be used to keep moisture out of the Electrical Enclosure). The N2 or purge gas should be regulated to 30 psig with a flow rate capable of 100 scfh (50 slpm) for remote mounted Electrical Enclosures, and 20 scfh (10 slpm) for standard purged Electrical Enclosures.
2.2.11 For Seismic Installations, the following design criteria should be used.


a. The total weights for the Altair/EDOC models:



Standard (SD):
110 lbs (50 kg)



Plunger (PG):

123 lbs (56 kg)


Remote (SR):

73 lbs (33 kg) Process Chamber and





28 lbs (12.6 kg) Electrical Enclosure.


b. The Altair/EDOC chamber has four (4) 5/16" ( nuts at each corner of the two (2) chamber support channels. The load/reaction for the Standard & Plunger models (Typ. @ each mounting nut location):



Dead Load = 

31.25 lbs



Seismic (vertical) =
  7.80 lbs



Total Vertical = 
39.05 lbs



Lateral Load = 
12.50 lbs

c. The Altair/EDOC remote Electrical Enclosure has four (4) bolt holes for 1/4" ( studs. The load/reaction (Typ. @ each mounting location):

Dead Load = 
18.0 lbs

Seismic (vertical) =   
4.5 lbs

Total (vertical) = 
22.5 lbs

· The Altair/EDOC tie-ins are based on the following displacement in an earthquake:

· 4.0 m/sec2 (.04G) simultaneous on the X and Y-axes and 2.5 m/sec2 (.25G) simultaneous on the Z-axis.

· Frequency of acceleration applied is in the 0-30 Hz range.

	For Altair/EDOC installations, reference the following Facility Requirements and System Safety Interlock Setup Drawings.


< AutoCAD drawing – 2.2.12-Facility Requirements & System Safety Interlock Setup – E9751051>

2.3 Installation Mechanical

(Note: for an Altair/EDOC optional remote mounted Electrical Enclosure, see Section 2.10.)

2.3.1 Position the Altair/EDOC in its final location and level the unit so that the flange face of the exhaust (ISO 160, 6"/150 mm) is flat and parallel to its mating flanges. Install centering ring and clamps, and then tighten securely. 

2.3.2 Install four 5/16-18" bolts in base of channel and tighten securely. The approximate weight of the Altair/EDOC is 120 lbs (54.4 kg) (reference seismic drawing in Section 8 for additional information).

2.3.3 Install all process gas lines to Gas Inlet Nozzle(s) on the Altair/EDOC. Install centering ring(s) and clamp(s), and then tighten securely. Process Gas Inlet(s) are KF-50 (2").

2.3.4 Ensure that the Air Inlet Nozzle and the process Gas Inlet(s) are free from any obstructions. Set airflow to 195 cfm (5521 slpm) or 993 lfpm as measured in the 6" exhaust stack. Ensure that the downstream damper is accessible and use the Start-up Test Form (Section 3) to set the damper.

2.3.5 Verify that the airflow tubing and Pitot tube are secure, and that the Air Inlet Straightener is free of any material blocking its honeycomb openings.

2.3.6 Option, Air Inlet Valve: The Altair/EDOC Air Inlet Valve is attached to the Air Inlet assembly. Inspect the Air Inlet flapper by removing the top screen cover on the assembly. Removing the upper section of the Air Inlet assembly, which includes the valve indicating controls, provides access to the honeycomb Air Straightener. Ensure that all gaskets on the Air Inlet assembly are sealing (tighten air assembly nuts to maximum 50 lbs).

2.3.7 Option: N2 supply is used for purging the optional process Gas Inlet transmitter(s) and/or to operate the optional plunger mechanism. In addition, N2 or purge gas supply is used for the optional remote mounted Electrical Enclosure for purging the Electrical Enclosure (see Sections 2.9 and 2.10 for installation). Connect the N2 supply (for the optional transmitter and/or plunger) to the top ¼" compression fitting located on the upper back side of the Electrical Enclosure (use the Start-up Test Form, Section 3, and reference Section 2.7 to set N2 flow for the process Gas Inlet transmitter). Note: To access the needle valve, remove the Electrical Enclosure lid.

2.3.8 Testing of the Altair/EDOC mechanical connections should be performed at this time (6" exhaust flange and 2" Gas Inlet flange). If these connections are not leak proof or are left loose after installation or maintenance, process gas could leak into the atmosphere or air could enter the system in an undesirable location.
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	Warning: These conditions could generate unwanted oxidation, fire, or possible personnel exposure to toxic materials. ENVIRO-MATRIX (ECI) recommends the original installer of this equipment, as well as all subsequent maintenance personnel who may remove and re-install this connection, perform leak test procedures similar to those normally used in the facility for testing the leak integrity of ductwork and low pressure exhaust piping (e.g., plug the end of the Gas Inlet Nozzle inside the Altair/EDOC and pull vacuum on the process gas line to a level adequate to He leak test KF50 Gas Inlet Nozzle(s)).


2.4 Installation Electrical “Disconnect switch branch circuit protection and/or overload to be provided by installer”
(Note: for an Altair/EDOC Optional Remote mounted Electrical Enclosure, see Section 2.9.)

	TYPE 1



	 
	2.4.1 There are (3-4) N/O & N/C SPDT and (2-3) 2PDT N/O & N/C internal relays for tool safety interface, depending on options. Relays are for door interlock, airflow inlet high/low pressure sensing, exhaust temperature, optional plunger alarm, optional process Gas Inlet pressure sensing for one or two nozzles, optional Gas Inlet pressure high and low alarms for one nozzle, and optional Air Inlet Valve closed indicator (terminal located on Air Inlet assembly). Refer to Section 8, electrical terminal block drawing for connection locations.


Note: Airflow and Exhaust temp. relays change state when the power to the      

           Altair/EDOC is turned on or off.
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	2.4.2 Connect power to the Altair/EDOC by hard wiring 100-240 VAC, 50-60 Hz, 1 amp power supply. Install a Lockout/Tagout power disconnect switch (rated to 10,000 AIC with a 10 amp breaker) and an EMO circuit.

2.4.3 A 24V EMO button is provided and needs to be located within 10' of the Altair/EDOC Electrical Enclosure (if pressed, the EMO button needs to turn off all power to the Altair/EDOC and all hazardous gases entering the Altair/EDOC Process Chamber must stop immediately).


2.4.4 Option: Plug-in heated Gas Inlet Nozzle into heater blanket on tubing line from the pump or into facility power supply (for installations without existing heater blankets).

2.4.5 The heater requires 120/240 VAC, 50-60 Hz and 3 amps. The heater blanket power supply should have a Lockout/Tagout power disconnect switch (rated to 10,000 AIC with a 10 amp breaker) and an EMO circuit.

2.5 Start-up Test

2.5.1 Use the Start-up Check Off Form in Section 3.1 of this manual to start up the Altair/EDOC.

2.5.2 Turn power on to the Altair/EDOC (using the Lockout/Tagout power switch) and turn on the Altair/EDOC power switch located on the front of the Electrical Enclosure.

2.5.3 The front panel of the Altair/EDOC Electrical Enclosure holds the OIT touch screen, which allows the operator to scroll through different screens that display the Altair/EDOC’s monitoring system (i.e. Airflow, Exhaust Temperature, Gas Inlet Sensing, Alarm Settings). The OIT default display is Airflow.
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	2.5.4 Turn on facility scrub exhaust or open exhaust damper to begin airflow through the Altair/EDOC. 

DANGER: Do not turn on hazardous gas supply to the Altair/EDOC.


2.5.5 Verify that when airflow stops and/or exhaust temperature exceeds set point, the alarm sounds and the appropriate relays activate.

2.5.6 Verify that opening the clean-out door activates the alarm and the appropriate relay activates.

2.5.7 Option, low airflow maintenance alarm: When the Altair/EDOC first powers up, the OIT displays the default Airflow screen with the low air maintenance alarm set point (factory setting is 210 lfpm). To adjust this set point, press the MAINT SETPOINT button (right side of screen) The next screen displays the maintenance set point (210 or #). Press the ▲ button to bring up the number keypad. Press the BS key three times to clear the current value. Enter the new value (between 200 and 275) and then press the ENTER key. If the value is accepted, the number keypad will disappear. Press the PREVIOUS button to return to the main screen (Airflow) displaying the new maintenance set point.

	TYPE 3



	
	2.5.8 Option, Gas Inlet pressure sensing: If your Altair/EDOC is so equipped, verify that process gas flow above high or below low set points activates the alarm. Adjusting the purge N2 inlet metering valve located inside of the Electrical Enclosure to appropriate levels may simulate this. 

Caution: Care should be used when accessing the valve. Do not touch electrical components.
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	2.5.9 
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	2.5.10 Option, plunger: Verify that the plunger will operate with the required number of strokes. 

Caution: Do not put your hands in, on, or around the air cylinder rods at any time. The system may operate automatically and create a pinch hazard.
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	2.5.11 Option, heated Gas Inlet Nozzle: Turn on the power for the MKS heater blanket, then verify that the nozzle heats to the correct temperature range. 

Caution: The nozzle may reach temperatures > 145(C, do not touch 
(use a temperature probe to verify temperatures on inside surfaces of tubing, 

95°C [110°C - 120°C range] - 135°C [140°C - 150°C range]).


Setting Proper Exhaust Air Flow Sensing

(Note: refer to Section 3 for setting OIT).

2.6.1 Adjust exhaust damper to bring airflow setting to 250 ± 8 lfpm on the OIT.

2.6.1.1
If the OIT is not displaying airflow, use the touch screen buttons to scroll to the proper screen.

2.6.1.2
Option: verify that the green light on the AV Control Box is on.

2.6 Option: Setting Process Gas Inlet Pressure Sensing
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	Adjust N2 metering valve (metering valve is located inside the Electrical Enclosure) to Gas Inlet 1 and/or Gas Inlet 2 setting(s) to read 260 ± 10 units as displayed on the OIT (note: for a two Gas Inlet Nozzle option, the values between the two settings may be 5 – 10 units different, and certain Altair/EDOCs are provided with two needle valves, one for each nozzle).

	TYPE 3


	Note:
After adjusting N2 metering valve(s), mark its position for future information in case valve(s) needs to be closed for maintenance.


2.7 Option: Setting the Plunger Speed and Activation


Verify that N2 is flowing to the plunger. Press the Manual Plunger button on the Electrical Enclosure and then adjust the special control valves located on top of the air cylinder. By adjusting the valves the cylinder stroke speed will increase or decrease. (Factory setting is 10 strokes in 10 – 15 seconds.)

2.8 Electrical Installation Instructions for an Optional Remote Mounted ‘NEMA 4 or 12’ Electrical Enclosure

2.9.1 The Electrical Enclosure and Process Chamber should be mounted within 5' (2m) of each other. If greater distances are anticipated, consult the factory (refer to remote mounted Altair/EDOC installation drawing in Section 8).

2.9.2 Refer to Section 2.4 for the installation of power to the Altair/EDOC Electrical Enclosure.

2.9.3 The Process Chamber contains a temperature sensing RTD with three wires and an explosion proof door switch that must be connected to the remote Electrical Enclosure (drill holes for conduit in bottom of Electrical Enclosure for these wires, and seal as required).

2.9.4 For connecting the explosion proof Altair/EDOC clean-out door switch: Run 14-16 gauge wires in conduit as per local electrical requirements and connect to terminals #39 and #40 (refer to remote mounted Altair/EDOC installation drawing in Section 8).
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	2.9.5 For connecting the RTD (temperature sensor of exhaust): run 18 – 20 gauge wire in conduit to the Electrical Enclosure and connect to the designated RTD terminal blocks.


2.9 Mechanical Installation Instructions for an Optional Remote Mounted ‘NEMA 4 or 12’ Electrical Enclosure

2.10.1 Air Inlet flow measuring connections (Pitot tube): run ¼" SS tubing from the High Pressure (HP) port and Low Pressure port of the Pitot sensor tube to the bulkhead connectors on the Electrical Enclosure (note: ensure Pitot tube HP side is facing Airflow Inlet and is perpendicular). (Refer to remote mounted Altair/EDOC installation drawing in Section 8.)

2.10.2 For installation of N2 or purge gas for the Electrical Enclosure, connect the purge gas line to the ¼" compression bulkhead fitting tagged ‘Purge Gas’ on the bottom of the Electrical Enclosure. Begin purging and set the 100 scfh flow meter mounted on the side of the Electrical Enclosure to 65 scfh (refer to Section 3 for ‘testing of loss of enclosure pressure’).

2.10.3 When the enclosure purge gas pressure becomes less than .1" w.c, a red light marked ‘Loss of Enclosure Pressure’ located on the front of the Electrical Enclosure will illuminate. This pressure setting is set at the factory and should only be adjusted after consultation with an authorized representative.
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	2.10.4 Caution: the occurrence of a loss of enclosure pressure requires 15 minutes to reestablish a proper enclosure purge. Do not use the system until the Loss of Enclosure Pressure red light is off and enclosure purge has been in normal operation for 15 minutes.


2.10.5 The Electrical Enclosure is provided with a heater that should be set to 70(F (21(C) for accurate performance of the instrumentation.

2.10 Mechanical Installation Instructions for an Optional Standard Purged Electrical Enclosure

2.11.1 Connect the N2 or purge gas to the top ¼" compression fitting located on the upper back side of the Electrical Enclosure.

2.11.2 Begin purging and set the flow meter mounted on the front side of the Electrical Enclosure to 10 scfh.

Remote Mounted Altair/EDOC (SR) Electrical Enclosure
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2.13 Remote Mounted Altair/EDOC (SR) Process Chamber
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Startup 

2.11 Start-up Check Off Form

Start-Up Functional Test: The following check-off form can be used to verify all alarm conditions.

TESTER: _______________________________   DATE: _____________  REV. ___________

MODEL # _______________________________  SERIAL #___________  












    Initial
	Test for Airflow:
	PASS
	
	FAIL

	· Airflow should indicate 250 lfpm on the OIT (adjust air damper if req’d)

· Verify that the red Air Flow light is off
	
	
	

	· Begin adjusting the airflow damper.

· Increase the airflow to > 300 lfpm on the OIT.

· Verify that the alarm sounds. Verify that the red Air Flow light turned on.
	
	
	

	· Press the Alarm Silence button.

· Press the Fault Reset button. Verify the red Air Flow light did not turn off.
	
	
	

	· Reduce airflow to < 300 lfpm on the OIT.

· Press the Fault Reset button. Verify that the red Air Flow light turned off.
	
	
	

	· Reduce the airflow < 200 lfpm on the OIT.

· Verify the alarm sounds. Verify that the red Air Flow light turned on.
	
	
	


Note:
A redundant low-pressure switch will also activate the red Air Flow light if the airflow drops below 190 lfpm. This switch will automatically reset.

	· Press the Alarm Silence button.

· Press the Fault Reset button. Verify that red Air Flow light did not turn off.
	
	
	

	· Increase Air Flow to > 200 lfpm on the OIT.

· Press the Fault Reset button. Verify that the red Air Flow light turned off.
	
	
	


Note: green System Ready light should turn on if all other faults are clear.

	Maintenance Alarm:
	
	
	

	· Enable maintenance alarm.

· Adjust set point to 215 lfpm using the OIT.
· Begin to adjust the airflow damper.
· Decrease the airflow to < 215 lfpm on the OIT.
· Verify that the alarm sounds.
	
	
	

	· Verify that the yellow light turned on.
	
	
	

	· Press the Alarm Silence button.

· Press the Fault Reset button. Verify that yellow LAM light did not turn off.
	
	
	


	Test for Temperature Indication:
	
	
	

	· Remove the RTD from the exhaust nozzle.

· Increase the temperature of the RTD to > 66(C (150(F) or > 90(C (195(F) for the SR model on the OIT (use hot water or a heat gun for this test).

· Verify that the alarm sounds.
	
	
	

	· Verify that the red Temperature light turned on.
	
	
	

	Note: a redundant temperature snap switch will also activate the red Temperature light if the base of the Electrical Enclosure exceeds 58(C (135(F) or 95(C (203(F) for the SR model.

· Press the Alarm Silence button.

· Press the Fault Reset button. Verify that the red light did not turn off.
	
	
	

	· Allow the RTD to decrease to a reading < 60(C (140(F) or 88(C (190(F) for the SR model, indicated on OIT.

· Press the Fault Reset button. Verify that the red light turned off:
	
	
	


Note: green System Ready light should turn on if all other faults are clear.
	Test for the Door Interlock:
	
	
	

	· Remove the clean-out door until the door interlock switch trips.

· Verify that the alarm sounds. 
	
	
	

	· Verify that the red Door Interlock light turned on.
	
	
	

	· Press the Alarm Silence button.

· Press the Fault Reset button. 

· Verify that the red Door Interlock light did not turn off.
	
	
	

	· Re-install the Altair/EDOC clean-out door.

· Press the Fault Reset button. Verify the red Door Interlock light turned off.
	
	
	


	With all of the previous alarms tested and all red fault lights clear, verify that the green System Ready light turned on (note: if optional equipment is installed, proceed with the following tests to clear red fault light(s), then the green System Ready light will illuminate).
	
	
	


	Test for Optional Inlet Pressure 1 &/or 2 (or 1 High and Low):
	
	
	

	· Turn on gas supply; regulate pressure from 60 psig minimum to 80 psig maximum, with a flow rate of 25-100 sccm.

· Adjust the OIT so Inlet Press. 1 &/or 2 (or 1 Hi & Low) are displayed.

· Adjust the metering valve inside Electrical Enclosure to a reading of 260 ± 10 on the OIT (approx. ¾ of a turn)
	
	
	

	· Verify that the red Inlet Press. light(s) are off.
	
	
	

	· Adjust the airflow damper so that the Inlet Press. 1 &/or 2 (or 1 Hi & Low) reads > 320 on the OIT.

· Verify the alarm sounds. Verify that the red Inlet Press. 1 &/or 2 (or 1 High) light(s) turned on.
	
	
	

	· Press the Alarm Silence button.
· Press the Fault Reset button. Verify that the red Inlet Pressure light(s) did not turn off.
	
	
	

	· Adjust the airflow damper so that the Inlet Press. 1 &/or 2 (or 1 Hi & Low) reads < 320 on the OIT.
· Press the Fault Reset button. Verify that the red Inlet Pressure light(s) turned off.
	
	
	

	· Adjust the airflow damper so that the Inlet Press. 1 &/or 2 (or 1 Hi & Low) reads < 190 on the OIT.

· Verify that the alarm sounds. Verify that the red Inlet Press. 1 &/or 2 (or 1 Low) light(s) turned on.
	
	
	

	· Press the Alarm Silence button.

· Press the Fault Reset button. Verify that the red Inlet Pressure light(s) did not turn off.
	
	
	

	· Adjust the airflow damper so that the Inlet Press. 1 &/or 2 (or 1 Hi & Low) reads 260 ± 10 on the OIT.

· Press the Fault Reset button. Verify that the red Inlet Pressure light(s) turned off.
	
	
	


	With all of the above alarms tested and all red fault lights clear, verify that the green System Ready light turned on (note: if optional equipment is installed, proceed with the following tests to clear red fault light(s). Then the green System Ready Light will illuminate):
	
	
	


	Test for Optional Plunger:
	
	
	

	· Turn on gas supply; regulate pressure from 60 psig minimum to 80 psig maximum, with a flow rate of approximately 25 sccm.

· Adjust both speed control valves on the air cylinder (adjust approx. to half open).

· The timed plunge is set for every 5 minutes; give ample time for this to occur in order to verify (timer begins when system is turned on).
	
	
	

	· Plunger(s) will stroke 10 times.

· Observe plunger(s) and ensure smooth travel of the rake in the nozzle during operation, adjust cylinder mounting if required (view operation with clean-out door off).

· Press the Manual Plunger button.

· During plunging, turn off N2 supply before the cycle is completed; the plunger motion should stop.
· Verify that the amber Plunger light turned on and the alarm sounded.
	
	
	

	· Press the Alarm Silence button.
· Press the Fault Reset button. Verify that the amber Plunger light is on.
	
	
	

	· Turn on N2 supply so the plunger can return to normal operation (the plunger must complete its cycle.)

· Press the Fault Reset button; verify that the amber Plunger light turned off.
	
	
	

	· Disconnect the N2 supply to the plunger.

· Wait for next timed plunge.

· Verify that the amber Plunger light turned on and the alarm sounded.
	
	
	

	· Press the Alarm Silence button.

· Press the Fault Reset button. Verify the amber Plunger light did not turn off.
	
	
	

	· Reattach the N2 supply and reset the plunger.

· Press the Fault Reset button. Verify that the amber Plunger light turned off.
	
	
	

	· With all of the above alarms tested and all red fault lights clear, verify that the green System Ready light turned on.
	
	
	

	· Disconnect the N2 supply and reinstall the compression fitting.
	
	
	


	Test for Optional Heated Inlet Nozzle:
	
	
	

	· Plug in heater element cord.
	
	
	

	· Wait 20 minutes for Inlet Nozzle tubing to reach temperature. Caution: wear heat resistant gloves during test.
· Use a temperature indicator with a RTD probe.

· Check 8 different points in the I.D. of the heated Inlet Nozzle, and verify surface temperature readings of > 125(C.
	
	
	

	· Unplug heater element cord and allow nozzle to cool.
	
	
	


	Test for Optional Remote Mounted Electrical Enclosure Purge:
	
	
	

	(Note: the standard purged Electrical Enclosure does not have an enclosure pressure switch or a Loss of Enclosure Pressure light.)
	
	
	

	· Power is required to perform this test.
	
	
	

	· Turn on purge gas supply and adjust the flow meter to 50 scfh.
	
	
	

	· Secure Electrical Enclosure door and allow 15 minutes for purge gas to stabilize.

· Verify Loss of Enclosure Pressure red light turns off.
	
	
	

	· Open Electrical Enclosure door and verify that the red light turned on.
	
	
	

	· Close door and verify that the red light turned off.
	
	
	


	Test for Optional Air Inlet Valve:
	
	
	

	· Verify that the Altair/EDOC is properly connected.

· Verify that the Altair/EDOC clean-out door is securely in place.

· Room temperature should be near ambient.

· Scrub exhaust flowing at 195 CFM/5521 slpm (994 lfpm as measured in a six-inch line).
· Turn on the power supply switch (Verify OIT).
	
	
	

	Caution: No process gas should be flowing to the Altair/EDOC at this time.
	
	
	

	· Verify that the Air Inlet Valve green light is on (light located on Electrical Enclosure mounted to Air Inlet Valve body).
	
	
	

	· Close damper so that no air is flowing through the Altair/EDOC (0 lfpm).

· Verify that the Air Inlet Valve opens, the green light turns off, and the red light turns on.
	
	
	

	· Decrease the airflow to 0 lfpm.

· Verify that the Air Inlet Valve closes, the green light turns off, and the red light turns on.
	
	
	

	Caution: no process gas should be flowing to the Altair/EDOC at this time.
	
	
	


· Allow approximately 15 minutes to put system back in operation.


End of Test

· Turn off power switch.

· Proceed to Section 4, Placing the Altair/EDOC System in Operation.
The test is complete.

Signature  _____________________Date ________

2.12 AROMAT DISPLAY SETTINGS

The following settings are displayed on the OIT:

	AIRFLOW:
	Ref. Inches
	OIT

	Low airflow alarm setting (lfpm)
	.32" w.c.
	Air Low SP 200 lfpm (155 CFM)

(High Air Flow 360 CFM) 

	
	
	

	· Recommended air flow setting Standard Altair/EDOC
	.52" w.c.
	Airflow Normal 250 lfpm

(195 CFM)

	
	
	

	High air flow alarm setting (lfpm)
	 .69" w.c.
	Air High SP 300 lfpm (235 CFM)

(High Air Flow 530 CFM)

	· Recommended air flow setting for High Flow Altair/EDOC
	.52" w.c.
	Airflow Normal 250 lfpm

(450 CFM)


GAS INLET PRESSURE: Option: (for both single and dual inlet models)

	Low Gas Inlet pressure alarm setting (neg. “ press.)
	-.41" w.c.
	Inlet Low SP 190

	
	
	

	· Recommended Gas Inlet pressure setting (neg. “ press)
	-.62" w.c.
	Inlet Press 260

	
	
	

	High Gas Inlet pressure alarm setting (neg. “ press.)
	-.86" w.c.
	Inlet High SP 320


TEMPERATURE SETTING:

	High temperature setting (alarm)
	145° F
	Exh Temp C 63°

	
	
	

	High temperature setting (alarm)
GAS PAD OR SPECIFIED SR model only
	203° F
	Exh Temp C 95°


DOOR INTERLOCK:

	Door is closed
	
	Door Closed

	
	
	

	Door is open (alarm)
	
	Door Open


· Settings can be ± 3%
 operating the Altair/EDOC
2.13  Operating Guide

This guide may be used to place the Altair/EDOC system in operation only after performing the initial installation and start-up procedures (reference Section 2 for Installation, and Section 3 for Start-up).

2.14 Placing the Altair/EDOC System in Operation

4.2.1 At the Altair/EDOC:

4.2.1.1 Inspect the Altair/EDOC unit and verify that all process connections are correct and secure. 

4.2.1.2 Verify that the clean-out door is in place and secure.

4.2.1.3 Verify that the exhaust system is functioning and pulling air through the Altair/EDOC.

4.2.1.4 Verify that the Altair/EDOC Air Intake is not obstructed and the Pitot tube is mounted correctly.

4.2.1.5 Option, Gas Inlet sensing: Verify that N2 is purging through the pressure transmitters and into the Gas Inlet Nozzle.

4.2.1.6 Option, plunger mechanism: Verify N2 supply to the plunger cylinders.

4.2.1.7 Option, heated Gas Inlet: Verify that the heated Inlet Nozzle is plugged into the power supply, and that the LTA option is connected.

4.2.1.8 Option, remote or purged Altair/EDOC Electrical Enclosure: Verify that the enclosure purge system is functioning and purge gas is flowing.

4.2.1.9 Option, Air Inlet Valve: Verify that the valve is operating correctly (the green light on the valve should be on).

4.2.2 At the Electrical Enclosure (front panel): 

4.2.2.1 Verify that power is on

4.2.2.2 Read the values for Airflow, Temperature, Process Gas Inlet(s) and Door Position on the OIT. Confirm that they are within the ranges established during installation and startup (reference Section 3).
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	4.2.2.3 The green System Ready light should be on and all of the red alarm lights on the Electrical Enclosure should be off. 

Option, Air Inlet Valve: the green light on the Air Inlet Control Box should be on. If it is not, determine which alarm is active and why (reference Section 4.3). 

WARNING: Process gas cannot be flowing to the Altair/EDOC until all red alarm lights are off. 


4.2.2.4 If the green System Ready light(s) is on, process gas may be supplied to the Altair/EDOC.

4.2.3 Audible alarms and potential causes:

4.2.3.1 High temperature exhaust (RTD) on 6" Altair/EDOC exhaust: high temperature in the Electrical Enclosure (snap switch mounted to base on enclosure); or a device failure (temperature transmitter, temperature snap switch, RTD failure).

4.2.3.2 High or low airflow: device failure, loss of air, plugged Air Inlet, damper readjusted or scrubber failure.
4.2.3.3 Clean-out door interlock: door is open or ajar, or switch failure.
4.2.3.4 Optional Gas Inlet pressure: high or low Gas Inlet pressure caused by change in scrubber airflow, plugged Gas Inlet or device failure.
4.2.3.5 Optional plunger not activating: jammed rake, loss of N2 supply or device failure.
4.2.3.6 Optional remote-mounted Electrical Enclosure purge (loss of enclosure pressure): loss of purge supply gas, or device failure.
4.2.3.7 Low airflow maintenance alarm: loss of airflow, reduction of air flow, (eg: Blockage down stream in scrubber exhaust line)
2.15 Alarm Conditions and Responses

4.3.1 Temperature alarm:
4.3.1.1 If the exhaust temperature exceeds the set point temperature for 10 seconds, the PLC will activate the red Temperature light and the temperature relay, and the alarm will sound (exhaust temperature is displayed on the OIT screen).

4.3.1.2 In addition, standard Electrical Enclosures have a temperature snap switch mounted to the base of the Electrical Enclosure that will activate the temperature relay and red Temperature light if the surface temperature exceeds 58°C (135°F). For SR models with remote Electrical Enclosures, a temperature snap switch is mounted to the Process Chamber in a NEMA enclosure. The temperature snap switch is set for 95°C (203°F). (Note: this switch bypasses the PLC and will not sound the alarm.)
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	4.3.1.3 If the alarm occurs: 

DANGER: THE PROCESS GAS FLOW TO THE ALTAIR/EDOC MUST AUTOMATICALLY STOP.


4.3.1.4 If reducing the gas flow reduces the temperature, as it should (if excessive flows of pyrophoric gases were the cause), reduce process gas flow. Verify that the Process Chamber temperature is below 58°C (135°F), or 95°C (203°F) for SR models, and the temperature displayed on the OIT is below the set point of 63°C (145°F), or 90°C (195°F) for SR models.

4.3.1.5 Press the Fault Reset button and the green System Ready light should turn on. The Altair/EDOC is now ready to be put back into operation.

4.3.1.6 If the green System Ready light did not turn back on or the temperature on the OIT is incorrect, refer to Section 4.3.6 for Instrumentation Malfunction Alarms.

4.3.2 Airflow alarm:
4.3.2.1 If a high or low airflow condition occurs for longer than 10 seconds, the PLC will activate the red Air Flow light and the airflow relay, and the alarm will sound. Also the current airflow value will be displayed on the OIT (for the high and low airflow alarm settings, refer to Section 3).

4.3.2.2 In addition, the Altair/EDOC is supplied with a redundant low airflow switch that will activate the red Air Flow light and airflow relay if the airflow drops below 190 lfpm (note: this device bypasses the PLC and will not sound an alarm).
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	4.3.2.3 If the alarm occurs: 

DANGER: THE PROCESS GAS FLOW TO THE ALTAIR/EDOC MUST AUTOMATICALLY STOP


4.3.2.4 Airflow alarms can be caused by:

· A loss of draft from the exhaust system

· Maladjustment of the exhaust damper

· Plugging of the Air Intake opening on the Altair/EDOC
· Incorrectly positioned Pitot tube 

· Kinked, loose or disconnected tubing from Pitot tube to the XLDP transmitter or pressure switch

· Failed or miscalibrated Ashcroft XLDP

· Failed or miscalibrated low pressure switch

· Stuck open or stuck closed Air Inlet Valve (optional)

4.3.2.5 If all instrumentation is working properly and the Pitot tube (with associated tubing) is attached correctly, the Air Inlet may be obstructed or the exhaust pressure system may have changed. Adjust the exhaust damper to bring the airflow within the proper range. Clean the honeycomb Air Inlet Straightener.

4.3.2.6 Option, Air Inlet Valve: verify that the flapper opens and closes properly by adjusting the damper or sealing the Air Inlet screen. Ensure that the weighted rocker arms for the valve are able to move freely.

4.3.2.7 Press the Fault Reset button and the green System Ready light should turn on. If so, the Altair/EDOC is ready to be put back into operation.

4.3.2.8 If the green System Ready light will not turn on or the airflow value shown on the OIT is out of range, refer to Section 4.3.6 for Instrumentation Malfunction Alarms.

4.3.3 Clean-out Door Alarm:
4.3.3.1 If the clean-out door is opened or loosened enough to release the door switch, the PLC will activate the red Door Interlock light and relay the alarm will sound. The status of the door will be displayed on the OIT. If the door is opened more than 1" from the sealing surface, the low airflow alarm will sound. In addition, special DIF models of the Altair/EDOC have the door switch wired directly to the relay, and this relay will activate the PLC.

	
[image: image41.wmf]
	4.3.3.2 If the alarm occurs: 

DANGER: THE PROCESS GAS FLOW TO THE ALTAIR/EDOC MUST AUTOMATICALLY STOP


4.3.3.3 Inspect the Altair/EDOC door and switch. If the door is loose, tighten the knurled door nuts (note: a “Tool to Remove” nut is used on one of the door studs; reinstall it if maintenance is performed). Another alarm condition will occur if the door switch is out of position, and the switch may need to be realigned. Remove the Electrical Enclosure lid, align the switch and tighten the positioning screws.

4.3.3.4 Press the Fault Reset button and the green System Ready light should turn on. The Altair/EDOC is ready to operate.

4.3.3.5 If the green System Ready light will not turn on or the OIT indicates the door is open, refer to Section 4.3.6 for Instrumentation Malfunction Alarms.

4.3.4 Optional Inlet Pressure Alarms:
4.3.4.1 If a high or low inlet pressure condition occurs for longer than 10 seconds the PLC will activate the red Inlet Pressure light and the inlet pressure relay, and the alarm will sound. Also, the current inlet pressure value will be displayed on the OIT (for the high and low inlet pressure alarm settings, refer to Section 3).
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	4.3.4.2 If an alarm occurs:

Caution: The process gas supply to the Altair/EDOC should be stopped and maintenance performed on the nozzle.


4.3.4.3 High or low inlet pressure alarms may be caused be the process Gas Inlet Nozzle or sensor lines becoming plugged. Clean as required (see Section 6).

4.3.4.4 If the N2 purge supply pressure or flow rate had changed, it may be necessary to adjust the Altair/EDOC needled valve. Remove the Electrical Enclosure lid and readjust the needle valve to the proper setting.

	TYPE 3



	
	4.3.4.5 If the N2 purge supply pressure or flow rate has changed, it may be necessary to adjust the Altair/EDOC needled valve. Remove the Electrical Enclosure lid and readjust the needle valve to the proper setting.


4.3.4.6 If the green System Ready light will not turn on or the Gas Inlet pressure values shown in the OIT are out of range, refer to Section 4.3.6 for Instrumentation Malfunction Alarms.

4.3.5 Optional Heated Gas Inlet Nozzle Alarm, Plunger Alarm and Electrical Enclosure Purge Alarm (see Section 5).

4.3.6 Instrumentation Malfunction Alarms:
(For all instrumentation failures contact the service department.)

4.3.6.1 Temperature:
If the temperature shown on the OIT is at maximum (255°C) or minimum (0°C), the following condition may have occurred: A maximum reading is likely due to RTD transmitter failure, or failure of the wiring between the RTD transmitter and the temperature probe. A minimum reading is likely due to a transmitter failure, wiring or a faulty RTD.

4.3.6.2 Airflow:
If the Ashcroft XLDP transmitter fails, the reading on the OIT will be zero or nearly zero. This is also the case if the pneumatic tubing between the Pitot tube and the transmitter fails, or if the Pitot tube is plugged. If the low pressure switch fails, the red Air Flow light and relay will be activated and unable to be cleared.

4.3.6.3 Clean-out Door Switch:
If the door switch plunger does not move or the switch does not activate, the switch must be replaced.

4.3.6.4 Optional Inlet Pressure:
If the inlet pressure XLDP transmitter fails, the reading on the OIT will be at or near zero.

4.3.6.5 Optional Low Airflow Maintenance:
If the amber Low Airflow light cannot be cleared, the set point must be changed in the OIT. All airflow monitoring instrumentation is used for this alarm.

4.3.6.6 Optional Air Inlet Valve (AV):
If the airflow is properly set but the red AV light indicates that the flapper is closed, either the AV position switch must be replaced or a wire is loose.

operating optional components on the Altair/EDOC
2.16 Heated Gas Inlet Nozzle Option

5.1.1 The heated Gas Inlet Nozzle option has the following features (note: The Altair/EDOC electrical controls do not indicate, monitor or control the heater blanket. This operation must be performed by the end user’s system.):

5.1.1.1 The Gas Inlet Nozzle heater blanket requires 120/240 VAC 50/60 Hz with a 10 amp breaker and a disconnect switch rated to 10,000 AIC. The heater blanket assembly’s current consumption is 1.5 amps (reference Section 8 Installation Drawing for location of EMO for heater blanket).

5.1.1.2 The heating jacket is a two-piece silicon blanket heater supplied by HPS™ that conforms to the outer surface of the Inlet Nozzle, and includes the optional LTA system. Both a female and male plug connector are provided for easy hookup to any system.

5.1.1.3 Over-temperature protection is provided by the limited heat output of the blanket which will raise the temperature of the nozzle to 150(C max, and an integral over temperature snap switch rated to 90(C.

5.1.1.4 The entire nozzle assembly is encased in a 316L SS jacket to provide protection within the Altair/EDOC Reaction Chamber.

5.1.1.5 If the heater blanket fails it may require replacing the entire nozzle with a new one.

5.1.1.6 For cleaning of the nozzle, reference Section 6.7.
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	CAUTION: Do not touch heater blanket when in operation. Temperatures exceed 150(C and can cause injury.


5.1.1.2 Optional temperature monitoring of the heated Gas Inlet Nozzle:

5.1.2.1 The optional NEMA 1 Electrical Enclosure for temperature monitoring of the heated Gas Inlet Nozzle has the following features: temperature indication with high or low alarms, power on and off switch and output relays for alarm conditions.

5.1.2.2 The power required is 110/240 VAC and .5 amps.

5.1.2.3 A type J thermocouple is mounted between the heater blanket and Gas Inlet Nozzle tee. The wire leads from the thermocouple are connected to the temperature indicator inside the NEMA 1 Electrical Enclosure.

5.1.2.4 If the temperature indicator lights are flashing, the heater blanket may have the following problems:

a. Heater blanket has failed

b. Heater blanket power supply is off

c. RTD sensor has failed or is disconnected

2.17 Self-cleaning Nozzle Assembly (Plunger)

5.2.1 The optional plungers for the Altair/EDOC Gas Inlet Nozzle(s) are designed to keep particulate out of the nozzle so that no blockage occurs in the nozzle, thus preventing equipment exhaust gas from entering the Process Chamber. 

5.2.2 Automatic nozzle cleaning is accomplished by a pneumatically operated system that strokes a cleaning rake on guide rails through the Gas Inlet Nozzle tee section. The cleaning rake is a Ryton coated SS disc with machined index guides and machined ports with matching nozzle protrusions to provide the self-cleaning action at the bottom of each cleaning stroke. The plunger assemblies have the following features:

5.2.2.1 The system utilizes an oversize pneumatic cylinder to perform cyclic operation of the cleaning rake (the pneumatic cylinder requires a gas pressure of 60 to 80 psig).

5.2.2.2 Initiation of the cleaning cycle can be through any of the following methods:

a. Through a timed interval and initiated by the controller program

b. Through a manual push button on the Altair/EDOC system Control Box.

c. Initiation via remote tool input to cycle during opportune process windows.

5.2.2.3 The cleaning cycle normally consists of 10 strokes and is monitored by the PLC to detect the following error conditions:

a. Sensors monitor each end of the air cylinder stroke to detect incomplete strokes.

b. Strokes not fully extended will indicate possible physical blockage or misalignment.

c. Strokes not completed within a given time period, approximately 15 seconds.

5.2.2.4 If the PLC detects any errors an output signal will activate the amber Plunger light and the plunger relay, and sound an alarm.
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	Caution: Any process byproducts from the nozzle must also be considered hazardous waste and be treated accordingly, with appropriate personnel protection (reference Section 6.7 for cleaning procedure).


2.18 Dual Nozzle Assembly

(Note: All of the previous information is identical for a dual plunger Altair/EDOC.)

5.3.1 The Altair/EDOC system is designed with the capacity to treat two process Gas Inlets at the same time. The dual Gas Inlet Nozzles can only be used in the top orientation.

5.3.2 For dual plunger nozzles, there are dedicated solenoid valves for each plunger. If the PLC detects a fault with any one of the plungers, the PLC will activate the one amber Plunger light and plunger relay, and sound an alarm.

2.19 Remote Mounted Electrical Enclosure Purge

(Note: the standard purged Electrical Enclosure does not have a loss of enclosure pressure alarm.)

5.4.1 The remote mounted Electrical Enclosure for the Altair/EDOC is provided with a flow meter attached to the side of the Electrical Enclosure that should be set for 65 scfh. If the enclosure loses pressure, < .1" w.c, a differential pressure switch will activate a red Loss of Enclosure Pressure light.

5.4.2 If an alarm occurs, the purge could have the following problems:

a. The purge gas flow rate has changed; readjust the flow meter to the proper setting.

b. The door was open and the purge has not had enough time to reset the differential pressure switch that controls the light. Reestablishing the proper enclosure purge takes approximately 15 minutes.
5.4.3 The cabinet purge should be maintained at all times.

2.20 Air Inlet Valve (AV)

The optional Air Inlet Valve is equipped with a sensor that indicates the status of the flapper (open or closed). The flapper closes when there is no air flowing into the Altair/EDOC. When the flapper closes, a red indicator light on the AV assembly illuminates, the relay trips and the alarm sounds. All process gas supply to the Altair/EDOC must stop.
Altair/EDOC Cleaning Procedure

2.21 Inspection and Cleanout of the Altair/EDOC Process Chamber

Accumulated oxides and deposits, both powder and heavier solids, require periodic cleaning and removal from the inside of the Altair/EDOC (composition of these deposits, and their quantity build-up over a given time period depends upon process chemistry and flow rates of the various chemicals). Altair/EDOC cleanout frequency must be established by an initial visual inspection. ENVIRO-MATRIX (ECI) recommends that two trained maintenance technicians (one technician for safety watch and recording information) carry out this inspection. Use the Altair/EDOC Cleaning Record Form, Section 6.9, to establish this cleanout frequency.
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	WARNING: The Altair/EDOC interior should be considered to contain hazardous waste material after it has been operated with process running and after process gases have been introduced to the Altair/EDOC Process Chamber.


2.22 Altair/EDOC’s Byproduct Volume Capacity

The Altair/EDOC unit is designed to hold up to 0.58 cubic feet/16 L of reaction byproduct before it needs cleaning. Up to 2" (50 mm) of solids may accumulate in all three levels of the chamber before cleaning is necessary.

2.23 Cleaning Frequency

6.3.1 The Altair/EDOC Process Chamber should be inspected and cleaned periodically. The frequency of cleaning depends upon the amount of process gas being treated. Use the Altair/EDOC Cleaning Record Form, Section 6.9, to establish cleaning frequency.

6.3.2 As a rule, the Altair/EDOC should be inspected and cleaned during process equipment shut down, after process gas bottle changes and for Altair/EDOC annual maintenance.

6.3.3 If a bulk gas source is being used, the Altair/EDOC should be cleaned every 100 lbs/45 Kg of process gas usage.
6.3.4 The honeycomb Air Inlet Straightener needs to be cleaned regularly, especially when the Altair/EDOC is located outdoors or in a dusty environment (i.e., a construction zone).

Personal Protection Requirements (PPE)

Due to the broad spectrum of process gases used in semiconductor processing, prudence demands that the interior of the Altair/EDOC Process Chamber always be treated as containing hazardous waste. Technicians and maintenance workers will encounter a wide variety of chemical waste constituents when servicing multiple Altair/EDOCs. ENVIRO-MATRIX (ECI) strongly recommends that workers opening the Altair/EDOC for inspection or cleaning, and those personnel performing maintenance on or opening ductwork leading into or out of Altair/EDOC units, be trained in proper, safe maintenance procedures.

	
[image: image46.wmf]
	WARNING: Personnel must wear protective clothing, eye protection and breathing apparatus in accordance with standards published in the workplace for handling hazardous materials and hazardous wastes.


Types of PPE to be used are:

a. Breathing apparatus or SCBA

b. Acid gloves and apron

c. Hair cover

d. Safety glasses or face shield

2.24 Cleaning Tools and Aids

6.5.1 Vacuum cleaner, double-bag industrial type for use with toxics. For example, UTTIVAC asbestos/toxic vacuum (#613-13279) with Hepa filter (#613-13281 Hepa Filter)

6.5.2 33-gallon (124 L) heavy-duty garbage bags for toxic waste byproducts (note: these bags must be large enough to handle the clean-out door and baffle plates).

6.5.3 Scraper, chisel, sharp scraping edge tool and/or palette knife (see below).

6.5.4 Tool to open cleanout door (¼" hex nut).

Notice: For coated Altair/EDOC Process Chambers, use only tools with soft Teflon-like edges or blades. The Ryton coating can become damaged if scratched by metal objects.
Cleaning Procedure
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	6.6.1 Place the system in shut down mode. 
WARNING: Turn off power and use the Lockout/Tagout procedure.

	TYPE 1
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	6.6.2 DANGER: Process gas flow to the Altair/EDOC must be shut off.


6.6.3 Maintain N2 purge of process line throughout the cleaning process (do not shut off N2 purge).
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	6.6.4 WARNING: Do not turn off exhaust airflow or shut the exhaust air damper (when exhaust airflow is operating during cleaning, hazardous airborne particles can escape the Altair/EDOC chamber).


6.6.5 Spread out floor covering under and around the Altair/EDOC to contain particles that may escape.

6.6.6 Tape a double bag to the base of the Altair/EDOC just below the clean-out door, so that when the door is open, particulate attached to the door can fall into the bag.

6.6.7 Wearing personal protective gear, open the Altair/EDOC door and clean the clean-out door in the double bag (hand tighten nuts and one “Tool to Open” ¼" hex nut).

6.6.8 Observe solids accumulation and record information on the Altair/EDOC Cleaning Record Form.
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	6.6.9 CAUTION: Carefully remove all baffle plate inserts, place inside of the double bag and scrape off solids.
Note: coated Altair/EDOC Process Chambers have a six-piece baffle assembly. Remove the top horizontal baffle first, then the middle vertical baffle, followed by the middle horizontal baffle, and then remove the support bars. Take care in removing the baffles so that the coated Altair/EDOC Process Chamber is not damaged.


6.6.10 Scrape solids off of the internal surfaces of the Altair/EDOC Process Chamber; remove solids and place into the double bags. Use vacuum cleaner to remove remaining material (note: for coated Altair/EDOC Process Chambers, use care when cleaning to avoid damaging the Ryton coating).

NOTICE: Care should be taken when cleaning the exhaust stack and the RTD, so as not to bend the RTD probe.

6.6.11 Before removing RTD probe, reach up into exhaust and clean off as much byproduct as possible. Remove RTD probe carefully without damaging it, and remove any byproduct that may be attached. Inspect for scratches or damage on the RTD. Replace if necessary and reinstall.

2.25 Cleaning Procedure for Optional Heated Inlet Nozzle and/or Plunger Device
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	6.7.1 If your Altair/EDOC is supplied with a heated Inlet Nozzle, turn the heated power supply off and use the Lockout/Tagout procedure.
CAUTION: The heated Inlet Nozzle can reach temperatures of 150°. Do not touch.
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	6.7.2 If your Altair/EDOC is supplied with a plunger mechanism, insure that power to the Altair/EDOC is turned off.

CAUTION: If the power is not turned off, the plunger could activate on a timed plunge and become a pinch hazard.


6.7.3 Remove plunger rake and clean inside of nozzle (to remove rake, extend the plunger rod so that the nuts holding the rake are accessible).

2.26 Cleaning for Tungsten Hexafluoride (WF6), (HF), Certain Ammonia (NH3) and Other Metal Etch Processes
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	6.8.1 WARNING: Extreme care should be used when handling and disposing of these products.


6.8.2 Tungsten hexafluoride (WF6), certain ammonia mixtures (NH3), and/or combinations of these and other chemicals, may cause hard, crusty deposits to adhere to the interior surfaces of the Altair/EDOC, in addition to the fluffy, light, white or brown powders normally seen in silane-only processes. Removal of the hardened material may require vigorous scraping or chipping. A fine layer of product coating the SS Process Chamber will develop that cannot be easily removed, nor will it need to be. Only large quantities of product deposits need to be removed.

Altair/EDOC Cleaning Record Form

This form is designed to help establish a cleaning schedule based on your process chemistries and volume of byproduct.

Altair/EDOC Part #                                                         
 
   Serial #_____________________                                                  

Date Installed:                                             
  Date Altair/EDOC put into service:________________                                 

Process:                                                          Tool Type:_________________________                                                          

(Chemistry list gases/byproducts)

	Startup Schedule
	Date Altair/EDOC Cleaned
	Volume of Solids (Weight)
	Location of Solids
	Comments

	Week 1
	
	
	
	

	Week 2
	
	
	
	

	Week 3
	
	
	
	

	Week 4
	
	
	
	

	Month 2
	
	
	
	

	 
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Enter cleaning schedule date, week, or month that the Altair/EDOC needs to be cleaned.

3 spare parts

3.1 Electrical Parts List

Before ordering parts, determine the model and serial numbers of each Altair/EDOC (information is located in the front of the original manual and on the backside of the electrical enclosure.

	
	Highlighted parts are recommended spare parts.


	Part #
	Description
	Qty.

	E2800502
	10 amp in-line filter
	1

	E3300509
	24V indicating fuse holder
	1

	E3300508
	110V indicating fuse holder
	1

	E3300510
	Fuse, GDA 2 amp
	5

	E3300511
	Fuse, GDA 500 mA
	5

	E3500504
	Pitot tube, Dwyer
	1

	E4650522
	Pilot light - amber
	2

	E4650523
	Pilot light – green
	2

	E4650524
	Pilot light – red
	5

	E9750146
	RTD with shielding
	1

	E6750505
	Power supply, 24 VDC
	1

	E7030502
	Relays, SPDT
	1

	E7030503
	Relays, 2PDT
	1

	E7850509
	Door interlock switch
	1

	E7850511
	Power switch
	1

	E8320507
	Ashcroft Differential press. Transmitter, 1" w.c.
	1

	
	
	

	
	
	

	
	
	

	
	
	

	E9750016
	Temperature snap switch
	1

	E9750052
	Push button, front panel
	1

	E9750059
	Low pressure DP switch
	1

	
	
	

	E9750186-P
	Panasonic GT-32 Display (Replaces Aromat GT-30 E9750186)
	1

	
	
	


	Part #
	Description
	Qty.

	E9750104
	PLC (CPU), PANASONIC (Aromat)
	1

	E9750105
	Expandable output module PANASONIC (Aromat)
	1

	E9750187
	Cable, PANASONIC (Aromat)
	1

	E9750107
	Analog module, PANASONIC (Aromat)
	1

	E9750108-M
	M-System Puck Temp Transmitter (Replaces Accutech E9750108
	1

	
	
	

	
	
	


3.2 Mechanical Parts List

Before ordering parts, determine the model and serial numbers of each Altair/EDOC (information is located in the front of the original manual and on the backside of the electrical enclosure.

	
	Highlighted parts are recommended spare parts.


	Part #
	Description
	Qty.

	E3450521
	Air Inlet gasket
	1

	E3450523
	Clean-out door gasket, RH
	1

	E3450524
	Gas Inlet gasket, side (SD/SR models)
	1

	E3450525
	Clean-out door gasket, LH
	1

	E3450531
	Gas Inlet gasket, top (SD/SR models)
	1

	
	
	

	E4960501
	Door knurled nuts, ¼" (set of 15)
	1

	E5280514
	Clean-out door, RH
	1

	E5280525
	Clean-out door, LH
	1

	E9740523
	Air Inlet assy, standard (includes Air Straightener)
	1

	E9740524
	Gas Inlet Nozzle, left side (includes gasket)
	1

	E9740525
	Gas Inlet Nozzle, right side (includes gasket)
	1


	Part #
	Description
	Qty.

	
	
	

	E9740530
	Baffles (set of 3), standard design (Replaced by E9751079)
	1

	
	
	

	
	
	

	
	
	

	
	
	

	E9751079
	(4) Baffle plates with frames (special)
	1

	
	
	

	
	
	

	
	
	

	
	
	


drawings

3.3 Drawings and Schematic Diagrams

Volume 2:

Layout Front View – DWG. # Altair/EDOC Model # Sheet #1

Layout End View – DWG. # Altair/EDOC Model # Sheet #2

Pneumatic Detail – DWG. # E9751016 (2 sheets)

Power & Life Safety Connections – DWG. # E9751253 (1 sheet)

Electrical Schematic – DWG. # E9751177(2 sheets)

Orientation, Std. Dimensions & Clearances – DWG. # E9751254 (1 sheet)

Wiring Diagrams, S2-93 Std. W/out Blocks – DWG. # E9751180 (5 sheets)

msds

3.4 Material Safety Data Sheets (MSDS)

Material Safety Data Sheets (MSDS) published by chemical manufacturers vary, and it is therefore highly recommended that the data sheets specific to your process be acquired from your chemical purveyor and placed in the Safety Information Section of this manual, and also in a conspicuous place in the vicinity of the tool.

	INFORMATION SHEET

MSDS

DATA SHEET


Introduction

This information sheet is designed to provide you with the necessary information to interpret the hazardous material labeling system used by the Altair/EDOC system.

Instrument calibration

3.5 Annual Calibration and Alignments (Diagnosis of Electrical Component Failures) CONTACT FACTORY FOR INFORMATION
3.6 Changing Settings on the Operator Interface Terminal (OIT)
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	10.6.1 The alarm settings can be changed using the Operator Interface Terminal (OIT) display terminal. “PASSWORD 2004”
CAUTION: These settings have been set to optimize the performance and safety of the Altair/EDOC/EDOC. Consult EVANS COMPONENTS, INC. 971-249-1600


After powering up the EDOC the OIT will light activate and display the default Airflow screen. Note that the Airflow and Exhaust Temp. screens are the automatic default screens and cannot be changed.
10.6.2 On the Airflow screen, press the Setup button to begin editing EDOC options and set points. (Do NOT add any options that your unit was not equipped with, as this will cause alarms that CANNOT be cleared.). Press the Continue button, and enter the password  to go to the OIT’s configuration mode. Note: if you entered your password incorrectly, wait for six seconds and then reenter the password again.

10.6.3 Press the Press to Config button to go to the Option Setup screen. It is a timed screen, if you enter the password and do not hit PRESS TO CONFIG within the time limit, it will disappear. Re-entering the password will illuminate it again.

10.6.4 Select the desired option to change and press its button. This will enable/disable the option and load its display screen.

10.6.5 Selecting the Factory Default button will set all timed delays and alarm set points to factory settings. They are shipped with the FACTORY DEF in the ON position. In order to change factory settings, press the Factory Def. Off button and then press the Next Page button to bring up the first of two Display Setting screens. Press the Next Page button again to go to the second page.

10.6.6 To change a set point value, press the number you want to change. For example:

To change the Airflow Low setting, press the 200 button, corresponding to the Airflow Low set point. Pressing this button brings up a number pad. Using the number pad, enter the new value, and then press the Enter button on the keypad. Note that the BS key is used for back space, in case of mistakes.

10.6.8 After changing the set points, press the Previous button until you get back to the Option screen, and then press the Exit button. Again, all settings can be put back to factory default by pressing FACTORY DEF ON button, which will override any changes made. The MAINT. SETPOINT is NOT automatically reset, that is always set to the last inputted value.

10.6.9 To enable the maintenance alarm, go to the Airflow screen and repeat step 10.6.3. Press Setup and then press Continue. Enter your password, press Press to Config, press Enable Maint, then exit to the Airflow screen.

10.6.10 At the Airflow screen, press the Maint Setpoint button to go to the Maintenance Setpoint screen. Press the box that contains the set point value you wish to change to bring up the number pad. Use BS to clear the old value, and then enter the new value using the number pad. Press Enter to set the new value. Press the Previous button to return to the Airflow screen. 

4 component data sheets

4.1 Vendor Information Sheets and Manuals
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LSS HOOKUPS – DOOR, RTD TERMINAL BLOCKS
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PLC – ANALOG DEVICES





Remote mounted Electrical Enclosure with the front panel removed to show components. Note the heater control for enclosure environmental control, the power line noise filter and the incoming power connections directly below the filter. Output relays for LSS are located on the bottom right.





End view of a single Gas Inlet Altair/EDOC Process Chamber showing the Air Inlet Nozzle. Note the indicated Pitot tube and the door interlock switch.





Front view of the Altair/EDOC Process Chamber showing the SS clean-out door and the hand tightened SS knurled nuts holding the door in place.
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