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TRANSMISSION OF DOCUMENTS 

 
To: Weaver Construction Management Date: April 25, 2012 
 3679 S. Huron Street, Suite 404 Project: Harold Thompson WRF 
 Englewood, CO 80110 Job No: 18-253 
Attn: John Jacob Location: Fountain, CO 
From: 
 

 Doc. No.:  

ID Title & Description # Pgs Qty. Code 

1 
Responses to Submittal Comments dated 3/12/12 

5 Elec. D 

2 
Responses to Submittal Comments dated 4/20/12 

4 Elec. D 

3 
UV System  Shop Drawing Submittal, Revision A  
Harold D Thompson WRF 243 Elec. D 

4 
 

   

5 
 

   

6 
 

   

7 
 

   

8 
 

   

9 
 

   

Comments: 
Responses to GMS, Inc. Submittal Comments dated 3/12/12 and 4/20/12 
UV System Shop Drawing Submittal, Revision A 
Transmitted electronically via Extranet Fileshare on 04/25/12 
 

Please confirm, in the box provided below, the reception of the above documents and return 
a copy of the signed transmittal form to Ozonia.  

Code: A:  For Information 
B: Preliminary 

C:  For Construction 
D:  For Approval 

E:  For Installation 
F:  Final Issue 

Sent by: Received by: Date:  
James Nekus   
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Date:  Thursday, April 12, 2012 
 
To:  John Jacob, Weaver Construction 
 
From:  James Nekus, Ozonia North America 
 
Subject: Responses to Weaver Construction Submittal Comments dated 3/12/12  
 
Below are responses in RED font to your recent submittal comments: 

 
1. The comments contained in this letter constitute a partial review of the above referenced 

submittal. Additional comments will be provided in the near future. Meanwhile, please address all 

items described below and begin the re-submittal process. 

 

OZONIA: Submittals are corrected please see Revision A. 

 
2. In the Descriptive Summary, page 2 of 3, a 6-inch square wireway has been included with the UV 

disinfection equipment. The submitted wireway is proposed to be surface-mounted to the floor 

slab to route power and data cables to the UV modules. In order to avoid any floor obstructions, 

the project drawings illustrate a design layout in which all power and data cables are routed in the 

utility chase between the UV channels (below the finish floor level). Therefore, the submitted 6-

inch square wireway will not be required.  

Please provide a summary of the cost - reduction that can be provided to the Owner. 
 
OZONIA: Wireway is removed from the Rev. A submittals.  Ozonia recommends that the 
cables remain installed within the wireway and rigid conduit both to and from the wireway 
or completely within rigid conduit if the wireway is deleted.  If the cable is not installed 
within wireway and rigid conduit, Ozonia will not be responsible for any warranty or 
damages associated with the power and data cables including, but not limited to, 
overheating and moisture.  Please note that if the overall length of the wireway is a 
concern, it can be offered in 5 ft. or 8 ft. lengths. 
 
If the wireway is still not requested by the Owner in light of the information noted above, 
the credit to remove the wireway from Ozonia’s scope of work is $1000.00. 

 
3. In the Descriptive Summary, page 2 of 3, the level control weir trough submitted is not acceptable 

due primarily to its length. Refer to subsequent comments in this letter for additional information. 

 

OZONIA:  Corrected in the Rev. A submittals.  Please see response to comment #5 for 
additional details. 

 
4. Page 2 of 4 of the Installation Instructions include the description for the wireway submitted. As 

mentioned earlier, the wireway is not required. Please revise this comment to address the 

appropriate installation steps regarding the power and data cables utilizing the utility chase 

shown on the Project Drawings. 

 
OZONIA:  Wire detail and references are updated in corrected submittal. 
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5. In Section 1, Subsection No. 8, Clarifications to Contract Specifications, a single item is given 

describing the level control weir trough. This single item references Project Drawing PD-4 and 

then describes the weir design to be for a projected future peak flow of 9.26 mgd. As stated in 

earlier comments, the submitted weir trough is too long for the flume channel in which it is to be 

installed. At the submitted length, the weir trough has a high potential to adversely affect the flow 

through the effluent flume, resulting in inaccurate effluent flow measurements. The size and 

location of the level control weir shall be in accordance with Project Drawings PD- 11 and PD-13, 

both of which have been attached to this preliminary review letter for convenience. As for 

designing the level control weir for flows greater than the Phase 1 peak hour flow of 4.625 mgd, 

the hydraulic capacity of the weir can be maximized to the extent permissible by the physical size 

and location requirements given on the attached Project Drawings.  

 
OZONIA:  Revised level control weir is included in submittal Rev. A 
 
An adder is required to change the level control weirs to both fit within the flume channel 
shown in Project Drawings PD-11 and PD-13 and maintain the weir design appropriate for 
the maximum future flow from two channels (9.26 MGD).  Project Drawings PD-11 and PD-
13 were not included as part of the base bid and therefore necessitate the change to 
Ozonia’s scope.  The cost to increase the design from two(2) long level control weir 
troughs to one(1) large serpentine level control weir sized for 9.26 MGD and to fit within 
the flume channel is $9,664.00 

   

 
6. The following items pertain to the drawing System Plan Layout, Sheet 1 of 4, in submittal Section 

2: 

 
a. The level control weir trough shown on this drawing shall be revised according to previous 

comments in this letter. 
 

OZONIA:  See comment response #5 above 
 

b. The floor-mounted wireway assembly shown shall be deleted in accordance with previous 
comments in this letter. The routing of the power and data cables for the UV modules and the 
low level float switch shall be surface-mounted in conduit from PDDC-1 to the west side of 
the UV cleaning tank. From there, the conductors shall drop just below the cleaning tank 
grating and then continue south through the utility chase between the UV channels. The 
conductors continuing to each individual UV module will be routed through the portals of the 
utility chase to UV Channel No. 1 for connection to the UV modules. 

 
 The utility chase has been designed to be below finished floor elevation with a diamond plate 
cover. With this design, the utility chase will not be submerged, but it does have the potential 
to accumulate moisture. Please verify whether the power and data cables are rated for wet 
environments and can therefore be installed within the utility chase without conduit, or the 
cables are not wet environment rated and will require conduit within the utility chase. 
 
OZONIA: Cables connected to the module are moisture resistant, but are not designed 
to be submersible.  If the wireway is removed from Ozonia’s scope and cables are not 
installed within rigid conduit, Ozonia will not be responsible for any warranty or 
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damages associated with the power and data cables including, but not limited to, 
overheating and moisture.  Ozonia recommends that the cables remain installed within 
the wireway and rigid conduit both to and from the wireway. 
 

 
c. The low level switch is shown on this drawing as being located upstream of Slide Gate SG-20 

(UV Channel No. 1 downstream isolation slide gate). Please verify whether or not it is 
possible to mount this level switch further downstream next to the cleaning tank as shown on 
Project Drawing PD-11. 
 
OZONIA:  The purpose of the level switch is to assure the minimum water level 
required to the modules, so it must be located close to the critical minimum level of 
the modules, not isolated by a slide gate, please see the location in the layout 18253-
77-0201. 

 
d. Please revise the tag numbers given to the UV modules. The north module shall be UV 

Module 1A, with the south module being UV Module 1B.  
 
OZONIA:  The tag numbers for the UV modules will need to remain 1& 2 due to 
Ozonia’s programming standards and conventions.  Changing the tag numbers of the 
modules would constitute a major change to the Ozonia programming, as it would 
impact countless tags and attributes. 
 

e. The position of the UV modules within UV Channel No. 1 appears to be too far south as the 
power and data connections are not lined up with the utility chase portals. As there is no 
scale to this drawing, we ask that the final position of these UV modules be verified. Refer to 
subsequent comments for Sheet 2 of 4. 
 
OZONIA:  In order to have optimum disinfection, it is required to have a minimum 
distance of 5 ft between the module 1 and the slide gate, so the location of the portals 
must be adjusted accordingly.  
 

f. The tag number to be used for the power distribution and data center by Ozonia shall be 
PDDC-1. 
 
OZONIA:  Corrected in the Rev. A submittals.   

 
g. The tag number to be used for the step-down transformer by Ozonia shall be UVXFM-1 

 
OZONIA:  Corrected in the Rev. A submittals.   

 
7. The following items pertain to the drawing Sections and Details Assembly, Sheet 2 of 4, in 

submittal Section 2: 

 
a. Remove the wireway assembly shown and reroute the power and data cables to the 

utility chase. 

 

OZONIA:  Corrected in the Rev. A submittals.   
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b. If the low level float switch can be relocated as described in previous comments for 

Sheet 1 of 4, please revise its location and notes on this drawing as well. 

 

OZONIA:  Please see response 6c. 

 
c. The drawing indicates a 2-inch grating overlap of the north and south eye shields. As 

the entire channel is to receive aluminum grating across the top, it is assumed this 

grating overlap is associated with the fabricated end of grating panels. Please confirm 

that Ozonia does not intend for the channel above the UV modules to be without grating 

panels. If Ozonia does concur that the entire UV channel can be covered with grating 

panels, WCMl must coordinate the given 2-inch grating overlap with its grating fabricator 

to ensure proper grating panel dimensions are fabricated. 

 

OZONIA:  Corrected in layout, the modules can be completely covered with 

grating. 

 
d. A 5'-0" dimension is given on this drawing which appears to represent a distance of UV 

Module 1A to the end of the UV channel. However, the end of the channel is not shown 

correctly on this drawing. Please verify the intent of the 5'-0" dimension and revise 

Section A-A of the submitted drawing to correctly reflect the end of channel location. 

 

OZONIA:  5 ft minimum is required as noted in a response above to comment 6.e. 

 
e. Please revise the UV module tags as described for Sheet 1 of 4. 

 

OZONIA:  Corrected in the Rev. A submittals.   

 
8. The following items pertain to the drawing Sections and Details Assembly, Sheet 3 of 4, in 

submittal Section 2: 

 
a. Please revise Section B-B and Detail "E" to delete the wireway assembly and reroute 

the power and data cables to the utility chase. 

 

OZONIA:  Corrected in the Rev. A submittals.   

 
b. Please revise the level control weir troughs shown in Section B-B. Note the top of weir 

elevation given on the Project Drawings is 5401.50. Please confirm this elevation is 

acceptable for the equipment to be provided. 

 

OZONIA:  It is acceptable and corrected accordingly. 

 
c. Please indicate the tag of PDDC-1 for the power distribution and data center shown in 

Section B-B. 

 

OZONIA:  Corrected in the Rev. A submittals.   



 

  

Ozonia North America LLC 
600 Willow Tree Rd. | Leonia | NJ 07605 | USA 
Tel : +1 201 676 2525 | Fax : +1 201 346 5460 | www.ozonia.com 

 
9. The following items pertain to the drawing Sections-Weir Troughs, Sheet 4 of 4, in submittal 

Section 2: 

 
a. Please revise the plan and sections shown on this drawing for the level control weir 

troughs, referring to comments in this letter and the attached Project Drawings PD-11 

and PD-13. The top of weir elevation should be 5401.50 as indicated on the Project 

Drawings. 

 

OZONIA:  Corrected.  See responses #5 and #8.b above for additional details 

 
 
Please do not hesitate to contact me if you have any questions. 
 
 
For OZONIA NORTH AMERICA 
 

 
 
James Nekus, PMP 
Project Manager 
 
CC: Mark Morton, GMS, Inc. 
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Date:  Wednesday, April 25, 2012 
 
To:  John Jacob, Weaver Construction 
 
From:  James Nekus, Ozonia North America 
 
Subject: Responses to Weaver Construction Submittal Comments dated 4/20/12  
 
Below are responses in RED font to your recent submittal comments: 

 

1. The comments contained in this letter are our remaining comments following the partial review 

comments previously issued to WCMI. In compiling the resubmittal package for the ultraviolet (UV) 

radiation disinfection system, please ensure that all comments contained in this letter and the previous 

partial review letter are encountered for.  

 

OZONIA:  Noted 

 

2. To follow up on the previous review comments regarding the modification to the submitted level control 

weir trough, this matter has been discussed with James Nekus with Ozonia North America and John 

Jacob with WCMI. Following those discussions, it is recommended the serpentine, or accordion, weir be 

provided for level control on this project. The serpentine weir will provide a larger hydraulic capacity and, 

therefore, greater operational flexibility. Also, the serpentine weir installation is simplified compared to 

the trough weir installation as it will eliminate the additional concrete work required within the flume 

channel by the trough weir configuration. Please modify the submittal documents to include the use of 

the serpentine weir on this project.  

 

OZONIA:  OZONIA:  Revised level control weir is included in submittal Rev. A 

 

An adder is required to change the level control weirs to both fit within the flume channel shown 

in Project Drawings PD-11 and PD-13 and maintain the weir design appropriate for the maximum 

future flow from two channels (9.26 MGD).  Project Drawings PD-11 and PD-13 were not included 

as part of the base bid and therefore necessitate the change to Ozonia’s scope.  The cost to 

increase the design from two(2) long level control weir troughs to one(1) large serpentine level 

control weir sized for 9.26 MGD and to fit within the flume channel is $9,664.00 

 
3. The following items pertain to Section B of the submittal:  

 
a.  In Subsection 1, revise Paragraph 3.5.1. on Sheet 8 of 27 of the Preliminary O&M 

Instructions to reference and describe the serpentine level control weir to be provided on 

this project. 

 

OZONIA:  Corrected in submittal Rev. A.  See comment #2 above for additional details. 
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b.  In Subsection 5, Drawing No. 18253-77-0056 - Sheet 1 of 2, Note 3. requests the contractor 

to verify the required data cable length. Please do so according to the routing indicated on 

the Project Drawings, i.e., use of the utility chase between the UV channels rather than the 

floor-mounted wireway proposed in this equipment submittal.  

 

OZONIA:  Corrected in submittal Rev. A.  Contractor to advise that data cable length 
shown in the submittals is acceptable prior to Ozonia beginning fabrication. 
 
Ozonia recommends that the cables remain installed within the wireway and rigid 
conduit both to and from the wireway or completely within rigid conduit if the wireway 
is deleted.  If the cable is not installed within wireway and rigid conduit, Ozonia will not 
be responsible for any warranty or damages associated with the power and data 
cables including, but not limited to, overheating and moisture. 

 

c.  In Subsection 5, Drawing No. 18253-77-0056 - Sheet 2 of 2, Note 3. requests the contractor 

to verify the required power cable length. Please do so according to the routing indicated on 

the project Drawings, i.e., use of the utility chase between the UV channels rather than the 

floor-mounted wireway proposed in this equipment submittal.  

 

OZONIA:  Corrected in submittal Rev. A.  See comment #3.b above for additional 
details. 

 

 

4. The following items pertain to Section C of this submittal:  

 

a.  In Subsection 3, Drawing No. 18253-77-0050 - Sheet 2 of 3, a field-installed cable run is 

indicated for connection between the PDDC and the facility's SCADA system. It appears this 

cable should be a standard Category 5 ethernet cable, please verify.  In addition, please 

provide a complete list of UV disinfection system information (data, setpoints, statuses, 

alarms, etc.) available for communication to the facility's SCADA system. This should 

include any data mapping information required for the system integrator to coordinate the 

exchange of data between the UV equipment PLC and the facility's SCADA system.  

 

 OZONIA:  Yes, standard Cat5 communication cable is to be used. 

  

 Database in the form of MS Excel spread sheet to be provided in a subsequent 

submittal after approval of shop drawings. 

 

b.  In Subsection 5, Nameplate Lists, verify the location intended for nameplate INP and include 

the tag number PDDC-1 for proper equipment identification.  

 

 OZONIA:  Intended location of name plate 1NP is top center of PDDC-1. 

Drawing 18253-02-0200 sheet 1 of 2 was revised. 

Intended location of name plate 2NP is inside electrical cabinet PDDC-1. 

Drawing 18253-02-0200 sheet 2 of 2 was revised. 

Nameplate list (List Of Nameplates) was revised to include “PDDC-1”. 



 

  

Ozonia North America LLC 
600 Willow Tree Rd. | Leonia | NJ 07605 | USA 
Tel : +1 201 676 2525 | Fax : +1 201 346 5460 | www.ozonia.com 

 

c.  In Subsection 5, Drawing No. 18253-02-0225, it is requested a 80A circuit breaker be 

provided on the 480V power feeder to the UV equipment. From the submitted transformer 

data sheets it appears the primary side line current is less than 35A. If that is true, then the 

requested 80A circuit breaker seems oversized. Please verify the 80A circuit breaker is truly 

required and the justification for its sizing.  

 

 OZONIA:  Circuit breaker rating calculation performed per NEC article 450.3, table 

450.3(B): Transformer primary current. 32.5A * 2.5 = 81.28A. Full load of transformer 

secondary is not needed. Eighty(80) amp circuit breaker is fine for use in this 

application. 

 

 

5.  The following items pertain to Section N of this submittal:  

 

a. In Subsection 2, Sheet 1 of 1 of the Accessory and Special Equipment List, delete ltem No. 

7, the floor-mounted wireway. Please note, a summary of the cost reduction for this deletion 

shall be provided for the Owner.  

 

OZONIA: Wireway is removed from the Rev. A submittals.  Ozonia recommends that 

the cables remain installed within the wireway and rigid conduit both to and from the 

wireway (as shown in Ozonia drawings) or completely within rigid conduit if the 

wireway is deleted.  If the cable is not installed within wireway and rigid conduit, 

Ozonia will not be responsible for any warranty or damages associated with the 

power and data cables including, but not limited to, overheating and moisture.  

Please note that if the overall length of the wireway is a concern, it can be offered in 5 

ft. or 8 ft. lengths. 

 

If the wireway is not required in light of the information noted above, the credit to 

remove the wireway from Ozonia’s scope of work is $1000.00. 

 

b. In Subsection 2, Sheet 1 of 1 of the Accessory and Special Equipment List, modify ltem No. 

8 to provide the serpentine weir level control device in lieu of the trough weir originally 

submitted.  

 

OZONIA:  Corrected in submittal Rev. A.  See comment #2 above for additional details. 
 

 

c. In Subsection 2, delete Drawing No. 18253-1 1-0501 for the floor-mounted wireway. 

 

OZONIA:  Corrected in submittal Rev. A.  See comment #5.a above for additional 
details. 

 

d. In Subsection 2, revise Drawing No. 18253-11-0601 to detail the serpentine weir level 

control device in lieu of the submitted trough weir.  
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OZONIA:  Corrected in submittal Rev. A.  See comment #2 above for additional details. 
 

e. In Subsection 3, Drawing X0063, the length of cable required for the level switch has not 

been indicated. WCMl shall verify the length required utilizing the utility chase routing 

indicated on the Project Drawings. In addition, the submittal documents indicate the use of 

one (1) level switch for a low channel water level indication. Please verify the proposed 

Ozonia equipment does not require a high channel water level switch as well.  

 

OZONIA:  Float cable length is shown in dwg. X0063.   Ozonia confirms that the 

equipment does not require high level switch, due to the oversize fixed level control 

weir.  

 

f. In Subsection 4, Sheet 1 of 1 of the System Power Supply Materials List, Item No. 1 is 

shown as a step-down transformer rated at 51 kVA. All other submittal documents indicate a 

27 kVA transformer. Please revise accordingly. 

 

OZONIA:  Corrected in submittal Rev. A 
 

 
Please do not hesitate to contact me if you have any questions. 
 
 
For OZONIA NORTH AMERICA 
 

 
 
James Nekus, PMP 
Project Manager 
 
CC: Mark Morton, GMS, Inc. 
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DESCRIPTIVE SUMMARY 
 

Aquaray®  40 HO VLS 
 

 

The Aquaray® 40 HO VLS UV disinfection system, for the Harold D. Thompson Water 
Reclamation Facility at Fountain, CO includes but is not limited to the following:  
 

1. AQUARAY® 40 HIGH OUTPUT VERTICAL LAMP MODULES: 

Quantity - 2 

Each module is completely assembled, including UV lamps and mechanical wipers, ready for 
installation by the Contractor. Installation involves simply lowering the UV modules into the UV 
contact channel between the module mounting rail/eye protection plates and making two 
connections; power and data. Module materials of construction will be 316 stainless steel. 

 

2. UV INTENSITY SENSORS: 

Quantity - 2 

These will be delivered boxed and need to be connected to each module by the Contractor.  One 
end simply attaches to the stainless steel deflector adjacent to a lamp in the array via a threaded 
connection.  The other end screws into a connector on the underside of the module enclosure. 

 

3. MODULE MOUNTING RAILS/EYE PROTECTION PLATES: 

Quantity - 3 

These are bolted into the channel(s) between each Aquaray® module by the Contractor using drill-
in-place anchor bolts, 4 per mounting rail. Anchor bolts will be provided. 

 

4. POWER INTERCONNECT CABLES: 

Quantity - 2 total for the system  

Power Interconnect Cables will be provided in between the PDDC and the UV modules in each 
channel.  Field termination and interconnection will be the Contractor's responsibility. 

Each power cable consists of three (3) 6-gauge conductors with lengths cut to size for each module 
location and PDDC numbered terminals. Maximum cable length is 75.0 ft. 
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5.  DATA INTERCONNECT CABLES: 

Quantity - 2 total for the system  

Data Interconnect Cables will be provided in between the Power Distribution and Data Center 
(PDDC) and the UV modules in each channel. Maximum cable length is 75.0 ft.  

   

6.  POWER DISTRIBUTION CENTER (PDDC): 

Quantity - 1  

The PDDC will be fully assembled, but will need to be anchored into position by the Contractor and 
terminations made as described herein.  Power requirement of 230V/3ph/60Hz to PDDC panel is be 
provided via a stepdown transformer.  
  
The PDDC includes the UV control system, which is an Allen Bradley SLC5/05 controller with 
Panelview 1000 color touch screen display.  The Contractor, as described herein, shall make 
terminations and interconnections between the wireway and the PDDC.    

 

7.  STEPDOWN TRANSFORMERS : 

Quantity - 1  

One (1) 27 KVA Stepdown transformer (460Delta-230Y/133VAC/3ph/60Hz) will be provided by 
Ozonia for installation by the contractor. 

 

8.  LEVEL CONTROL SERPENTINE WEIR: 
Quantity – 1 
One (1) 304 S.S. Set of fixed serpentine weir will be provided by Ozonia for installation and 
supports by the contractor. 

 

9.  LEVEL SENSOR SWITCH:  
Quantity - 1 
A Low Level sensor switch will be provided by Ozonia for installation by the contractor.    
 

10.  CLEANING SYSTEM: 

Quantity - 1 
One (1) cleaning system exerciser to drive the wiping system.  

 

11. FIELD SERVICE: 

The services of a fully qualified Service Engineer will be provided for pre-installation inspection, 
start-up, and operator training. 

• Total number days field service to be provided – 5 maximum 

• Number of trips – 2 maximum 
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12. ONA will supply the following spare parts and safety equipment. Refer to the spare parts 

list 18253-64-0100. All spare parts and safety equipment will be separately packaged. All 
packages will be clearly labeled with quantity, item description, and part number.  
Because these components are fragile, the installing contractor should take immediate 
steps to store the parts safely before they are handed over to the end user. 

 

13. The head loss through UV channel at peak flow is 1.47 inches. With the objective to keep, 
the module submerged between the minimum of 57.5 inches and maximum of 62 inches 
under the water.  

 

14. Any items not specifically listed in this Descriptive Summary and those noted in the 
following are to be provided by others: 

• Piping, Channel Drains, Valves and Isolation gates 

• Walkway Grating 

• 4-20 mA Plant Flow Signals 

• Installation of equipment 

• Cable conduit between the PDDC and the wireway 

• Pulling of Cables (Power and Data) from the modules thru the wireway and into the 
PDDC Terminations 

• Lifting Crane with hoist and trolley 

• On-site performance testing including collection, transport and laboratory analysis of 
effluent samples.  
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PERFORMANCE TEST PROTOCOL 
 

FOR SECONDARY EFFLUENT APPLICATIONS 

 
Aquaray® 40 HO VLS 

 

1.0  PREPARATION FOR TESTING 

The performance testing should be conducted once commissioning and startup of the UV disinfection system are 

fully completed. The lamps should be burnt-in (100 hours) and the UV disinfection system free of alarms. 
Performance testing can only take place with all the equipment upstream of the UV disinfection system fully 

operational and functioning normally. Before testing is initiated the channel and fixed weirs should be cleaned of 

all debris, the floor and walls scrubbed with commercial bleach.  

2.0  TEST PROCEDURE 

During testing the UV disinfection system should operate automatically in dose pacing mode. Mechanical 
cleaning of the module sleeves should also proceed automatically at the proper frequency. Prior to sampling it 

should be verified that the number of lamp rows in service as a function of measured UV transmittance and 

instant flow rate is (1) correct and (2) stable to ensure that the target dose is met while testing. 

A total of 6 sampling events will be conducted over a 3-day period as follows: Two sampling events per day. 

Sampling events will be spaced by a minimum of 2 hours. An alternate sampling schedule may be selected 

based on project specific requirements. However, space the sampling events by at minimum 1 hour. 

The samples will be collected and preserved in accordance with sections 9060 A and 9060 B of the Standard 
Methods for the Examination of Water and Wastewater (20th edition). Sampling containers should be initially 

sterilized in accordance with sections 9030 and 9040. Sampling should be grabbed only (no sampling pump). 

Avoid contacting the walls or floor of the channels and fixed weirs when collecting samples. Avoid sampling in 

a stagnant area of the channel where contaminants (foam, oil, etc) have built-up at the water surface. The 

temperature of the sample should be kept below 4oC during a maximum transport period of 6 hours. Samples 

should be refrigerated upon receipt in the laboratory and processed within 2 hours.  

Chain of custody procedures should be followed using a custody form acceptable to all parties. The laboratory 

shall provide all sample containers required for sample collection.  

Sample collection shall be delayed a minimum of 30 minutes following the completion of an in-channel air 

scour cycle. During testing, any alarm condition (e.g. lamp failure, low UV intensity, etc.) should be logged and 

addressed immediately. Once an alarm condition has been resolved a minimum of 30 minutes should elapse 
prior to re-starting the performance testing protocol. If the channel being monitored shuts down during testing 

or if it is turned on just before performance testing begins sampling should be delayed by at least 30 minutes 

following lamp ignition. 

There are 2 sample points: 

(1) Influent sample to be collected upstream of the first module 

(2) Effluent sample to be collected immediately downstream of the last module in the channel. 

3.0  SAMPLE ANALYSIS 

Sample analysis is to be conducted at an independent, State certified testing laboratory as selected by the 

Consulting Engineer. Measurement of fecal coliform concentrations should be conducted by the multiple-tube 

fermentation procedure (MPN) in accordance with section 9221 E of the Standard Methods or membrane 

filtration procedure (CFU) per section 9222 D. Both procedures are included in the US EPA 40 CFR Part 136 
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guidelines. Measurement of Enterococci concentrations should be conducted in accordance with the US EPA 

membrane filtration method 1600 (CFU) or using a test kit such as EnterolertTM Quantitray from IDEXX or 

equivalent for enumeration (MPN). Alternate indicator microorganisms can be selected for the performance test. 
Careful review of the microbiological analytical method should be exercised in this case. Selection of a specific 

procedure should be based on the project effluent limit requirement and whether the microbial count is 

expressed in terms of MPN/100 mL or CFU/100 mL. 

  Samples submitted for microbial analysis should also be tested for the following parameters. 

• UV Transmittance at 253.7 nm 

• Filtered UV Transmittance at 253.7 nm 

• Total Suspended Solids 

In addition, the following data should be collected on the first influent sample of the day for each test day 

• Biological Oxygen Demand (BOD5) or Chemical Oxygen Demand (COD) in mg/L 

• Turbidity in NTU 

• Total Dissolved Solids or conductivity in (umhos/mL) 

• pH at time of sampling 

• Water temperature at time of sampling 

• Calcium hardness in mg/L of CaCO3 

• Total iron in mg/L 

4.0  REPORTING REQ UIREMENTS 

The following items should be logged at the time of sampling for each sampling event. 

• Date and time  

• Flow through the UV disinfection system 

• Sample location 

• UV intensity readings in mW/cm2 as displayed on the HMI 

• Number of lamp rows in operation 

• Time of sample collection (if different from above) 

• Influent Microbial Count 

• Effluent Microbial Count 

• Influent/Effluent non-filtered and filtered UV Transmittance as indicated in Section 3.0 

• Influent/Effluent Total Suspended Solids (TSS) as indicated in Section 3.0 

• On-line UV transmittance if present 

• On-line turbidity if present 

• Operational UV Dose in mJ/cm2 or mW.sec/cm2 as displayed on the HMI 

• All alarm conditions displayed 

• Lamp rows hours and number of on/off cycles as displayed at the HMI (See specific log sheet) 

Finally, the laboratory should document the time of analysis for all samples. 
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AQUARAY 40 VLS UV DISINFECTION SYSTEM 

INSTALLATION INSTRUCTIONS 

1.0 SAFETY 

!  WARNING 

THE FOLLOWING IMPORTANT SAFETY PRECAUTIONS MUST BE FOLLOWED WHEN WORKING 
WITH ULTRAVIOLET DISINFECTION SYSTEMS: 

 

Ultraviolet light at the 253.7 nm wavelength can severely damage eyes and skin if proper safety 
precautions are not taken. Even very brief exposure to the eyes will cause arc eye which is extremely 
uncomfortable and, if repeated, will cause permanent damage.  

Always ensure that all supplied eye shields and warning signs are installed with the Aquaray 40 UV 
Disinfection System.  

The most effective approach is to simply avoid exposure to UV rays. Routine operation and 
maintenance of the UV disinfection system can be accomplished without exposure to UV rays, 
however, it is good practice to wear the supplied UV safety goggles when servicing or inspecting the 
equipment while it is operating. 

If exposure to the UV rays cannot be avoided, then exposure must be limited to no longer than a few 
minutes and the following precautions must be taken: 

1.1 WEAR APPROVED SAFETY GOGGLES 

The proper goggles are supplied with the equipment and can be identified by the letters "UV" imprinted 
in the corner of the lens. The goggles must fit tightly to the face. 

1.2 WEAR FACE SHIELD OVER GOGGLES 

The face shield is used for the facial skin protection only and must not be used as eye protection. 

1.3 PROTECTIVE CLOTHING 

The use of fully buttoned long sleeved shirt, long pants, and gloves are required to protect skin. Always 
check for openings where skin can be exposed to UV rays. The neck, exposed through an unbuttoned 
shirt, is a common spot of burn. 
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2.0 INSTALLATION - CONTRACTOR’S RESPONSIBILITIES 

The Aquaray 40 UV Disinfection System consists of many different components. Ensure that all 
components are inspected for damages and compared with the packing list. All damages and 
shortages must be reported to ONA immediately. All damages, whether visible or concealed, must be 
noted on the Bill of Lading and reported to the delivering carrier. 

All items must be installed as shown on the system and component drawings. All deviations must be 
reported to ONA for approval. Carefully study all bills of material and associated note sheets for 
specific instructions. 

The following list outlines the components which are to be installed by the contractor BEFORE the 
ONA service engineer comes to the site for startup. 

Control panel (PDDC or PDC/DCC) AND ELECTRICAL INSTALLATION 

The panel(s) must be installed as indicated on the associated drawings in Section A of the O&M 
Manual. Each panel must be securely anchored to a smooth and level concrete pad or floor. Each 
panel must be shimmed or grouted level and plumb. If the panel is wall mounted, verify that the panel 
is level and securely anchored to the wall. 

All fittings and attachments must meet NEMA 4X as well as NEC and all applicable local codes.  

The power connections must be installed as indicated on the electrical documents provided. POWER 
MUST NOT BE APPLIED TO ANY PANEL UNTIL THE INSTALLATION HAS BEEN INSPECTED AND 
APPROVED BY AN ONA ENGINEER.  

Interconnect Harnesses (Power and Data Cables): All cables must be routed to the proper locations 
and terminated per drawings.   All interconnecting wires and cables must be protected from damage 
and weather during all phases of installation.  

Power Supply: The power supply must be connected and available before the ONA service engineer 
arrives. 

The power and data cables must be installed in separated rigid conduit lines according current local 
and national electric codes adjacent to the channel as shown on the ONA layout drawings. 

2.2 MODULE MOUNTING RAILS (EYESHIELDS) 

The module mounting rails (also called eyeshields) are metal plates which are installed between 
adjacent module banks, to block the UV light and register the location of adjacent module banks. The 
mounting rails must be installed square and level per the contract drawings. The specified tolerances 
must be maintained to prevent binding of the modules during installation and removal. The installation 
details on the drawings show the location of the mounting rails and the mounting bolts so that sufficient 
clearance is provided for the modules. 

2.3 INSPECT ALL MODULES FOR BREAKAGE 

The Aquaray 40 UV Modules are shipped fully assembled, and contain quartz tubes and UV lamps. 
The UV modules must be carefully inspected for damage and returned to the crates for storage until 
start-up. The UV modules must not be installed in the channel until the modules and the channel have 
been inspected by an ONA engineer. 

MODULES SHOULD BE KEPT IN THE CRATES FOR PROTECTION UNTIL THE ONA SERVICE 
ENGINEER ARRIVES.   
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2.4 EFFLUENT FLOW  

Ideally, plant flow should be available when the startup engineer arrives.  Alternately, a temporary 
source of water can be supplied. 

2.5 PERIPHERAL EQUIPMENT (FLOW METERS, GATES) INSTALLED? 

The flow signal, lifting device, flow control gates, etc, should be installed and ready to be operated 
when the service engineer arrives. The lifting device must be checked to ensure that there is sufficient 
clearance to lift the modules over any obstacles (cleaning tanks, wireways, conduits, etc).   

2.6 4-20 MA FLOW SIGNAL AVAILABLE  

The flow signal should be landed in the ONA control panel, flowmeter shall be operational, and 
calibration values should be noted so that the ONA service engineer can calibrate the control 
equipment. 

2.7 CHANNEL DIMENSIONS AND CONDITION 

The channel must be carefully inspected against the contract drawings for clearances and alignment. 
All tolerances must be maintained (i.e.: channel width +½" - 0) and floor and walls must be level and 
plumb. Channel walls and floor must be smooth and clean. 

One UV module may be used temporarily to test each position for proper clearances. The module 
must not be left in the channel at any time while construction is in progress. The channel must be 
cleaned of dust and debris prior to final inspection and startup. 

2.8 LEVEL CONTROL 

The Effluent Level Control must be installed at the precise location and elevation as indicated on the 
contract drawings. The level control must be made water-tight with gaskets, caulking, or non-shrink 
grout.  

Flap gate type level controls must be installed plumb and level. The sealing surface of the gate must 
make contact around the full perimeter. Adjust as necessary prior to caulking or grout.  Adjustment of 
the counter balance will be done at start-up under the supervision of an ONA engineer. 

Other level control devices should be installed as per ONA contract drawings. 
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3.0 STARTUP OUTLINE 

 

The following list outlines tasks carried out by the ONA service engineer during startup.  The ONA 
startup engineer will not necessarily perform these tasks in the order listed; the specific startup plan is 
based on site conditions. 

 

THESE TASKS ARE TO BE PERFORMED BY OR UNDER THE SUPERVISION OF THE ONA 
SERVICE ENGINEER. 

 

• Inspect channel for proper layout, including: 

• Eyeshields (elevation and spacing) 

• Module location relative to inlet and outlet structures 

• Wireway (location and nameplates) 

• Conduit/cabling (ensure power and data cables pulled to correct locations and that conduit is 
sized per the drawings) 

• Inspect wiring at control panel to ensure conformity with contract drawings.  Verify flowmeter 
setpoints. 

• Inspect air piping and verify blower operation (if applicable) 

• Inspect modules for damage before installation.  Note any damage (results from shipping or 
storage?) 

• Install modules in channel, inspecting for proper fit as modules are placed in channel.  Ensure 
that channels are built to correct size and tolerance.  Modules should fit into channel without 
binding.  Ensure that channel is flushed clean before installing modules. 

• Turn on all modules manually from the controller and check for alarm conditions (lamps, 
communication failure, etc) Correct any alarm conditions.   

• Test controller in automatic and manual mode.  Verify that any remote monitoring equipment is 
terminated in the panel properly and is operational (annunciator panel, SCADA, etc).  

• Verify the calibration of all auxiliary instruments such as level sensors, flow meters, UVT 
analyzers, etc.  These devices generally provide a 4-20 mA signal to the controller.  Ensure 
that the incoming signal matches the displayed readings on the controller. 

• Verify that spare parts are on hand as specified.  Have a list of all spare parts on hand signed 
by the contractor or plant personnel; send the list in with service report. 

• Perform training.  Training outline should follow the format of the O&M manual to ensure that 
all topics are covered.  Have all personnel present in training class sign a sheet indicating that 
they have been trained, send the list in with service report. 
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AQUARAY 40 VLS UV DISINFECTION SYSTEM 

LONG TERM STORAGE INSTRUCTIONS 

 

The equipment should be visually inspected upon receipt and any apparent damage (broken quartz 
jackets or lamps) must be reported to ONA immediately. If equipment storage is required, then the UV 
equipment must be protected from damage. The equipment must be stored indoors in a dry location 
free from any dirt and debris. Construction traffic in this area should be kept at a minimum. 
All of the equipment should be kept in the original shipping crates. The modules must be stored in an 
upright position. Do not allow the shipping crates to fall over. Severe damage will result. 
Be advised that the quartz jackets and UV lamps are factory installed in the modules before shipment. 
Take extreme care when handling the crates as not to damage the fragile components. Desiccant 
bags are factory installed in each module and PDDC panel and should be replaced after 6 months. 
If the system has already been started up and will be stored or shut down for any period of time, the 
panel should be powered up and the heater should remain on, this is to prevent condensation in the 
panel.  The modules should remain powered up and desiccant bags should be placed in each module 
and the control panel to avoid condensation buildup.  Alternately, the modules can be stored indoors 
and out of the weather. 
 

ONA WILL NOT BE RESPONSIBLE FOR ANY DAMAGE                                                             
DUE TO IMPROPER STORAGE AND/OR HANDLING. 
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General Safety Precautions  
 
 

Aquaray® VLS Disinfection Equipment 

 
 
 

I N D E X 
 
 
 
 

1.1 GENERAL SAFETY PRECAUTIONS 

             1 .1.1 ELECTRICAL DANGERS 

             1 .1.2 MECHANICAL DANGERS  

                     1.1.2.1 LIFTING TENSION FORCE 

                     1.1.2.2 OPEN CHANNELS 

                     1.1.2.3 OPEN CLEANING TANK 

                     1.1.2.4 GLASS SAFETY 

                     1.1.2.5 OPEN LID  

                     1.1.2.6 MOVING PARTS 

   1.1.3 EXPOSURE TO HIGH INTENSITY UV LIGHT  

 

1.2 ADDITIONAL DANGERS 

 

1.3 SPECIFICATIONS FOR THE EMERGENCY  

 

1.4 ORGANIZATION, PERSONNEL 
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GENERAL SAFETY PRECAUTIONS 
 

Aquaray® VLS Disinfection Equipment 
 
 
 

                1.1        GENERAL SAFETY PRECAUTIONS:  

                             
Al l  UV equipment  must  b e ins ta l led,  pu t  in  operat ion ,  and mainta ined by t ra ined  
technica l  personnel .  The owner  and/o r  user ,  must  ensure that  ALL  operat ing 
personnel  have been  proper ly t ra ined.  
 
Th is  equipment  has been subjected to  a hazard analys is .  Cor responding  
precaut ionary measures  regard ing the safety of  persons and domest ic  an imals 
have been made.  Neverthe less,  i t  is  poss ib le that  d anger could ar ise as a 
resul t  o f  incorrect  use,  bad maintenance,  mater ia l  changes,  e tc .  These dangers 
are assoc iated wi th :   

 
 

  Electr ical  Dangers   

  Mechanical Dangers  

  Exposure to high intensity UV Light  

 
 

         1.1.1         ELECTRICAL DANGERS:  
 
 

NOTICE: 

Before working on any electrical equipment, it must be guaranteed that all parts are 
voltage-free, and unintentional switching to an “ON” posistion is not possible. To switch 
off, use the related circuit breaker in the Power Distribution Center (PDC). 

 

                   WARNING: 

              OPERATING ANY DEVICES UNDER VOLTAGE IS TO BE FORBDDEN. 

Generally, no work is to be executed on devices which are under voltage. If this cannot 
be avoided, the work may only be accomplished in accordance with the rules and 
regulations at the installation site of the plant and only by trained technical personnel. 

Due to electrical danger and risk, it is NOT recommended to wash down or spray any 
conducting liquids to exposed electrical components. 

                   WARNING: 

After switching all devices off, the service section must be checked to ensure that there 
is no voltage available. A LOCKOUT DEVICE IS RECOMMENDED TO BE USED AT 
ALL TIMES. 

For the measurement of signal voltages, a suitable measuring instrument with an 

internal resistance of at least 10 k/V must to be used.  
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If protective covers must be removed for work (commissioning, service, or repair), it 
must be guaranteed that they are again properly attached and re-installed after finishing 
the work. If the device in the exceptional case must be set under voltage despite 
dismantled protective covers, then the endangered range is to be shut off and marked 
by warning notices.  

 

 

1.1.2         MECHANICAL DANGERS:  
 
 
                   1.1.2.1    Lifting Tension Force: 
 

A suitable lifting tension force which corresponds to the local safety regulations has to 
be followed. It has to be guaranteed that the permissible maximum load of the lifting 
attachment is not exceeded. Refer to the plate on the device for the maximum load. 

 

All supporting device components can corrode over time. All devices have to be 
checked to ensure their load carrying ability before they are used for lifting and 
transporting components. 

 

A minimum of two (2) people are required to move modules in and out the channel. One 
(1) to operate the hoist, and one (1) to steady and position the module. Whether the 
presence of a third operator is required, always keep in mind local safety regulations.   

 

When lifting a UV module or UV bank, use only the lifting equipment delivered with the 
UV system. Operators must be familiar with the lifting equipment and must follow all 
applicable rules regarding its use. 

   

    

 

 

 

                                       

1.1.2.2       Open Channels: 

When a channel is open due to removed UV modules, eye shields, or grating there is 
an increased risk of danger and injury. Always put an appropriate cover over the open 
area and prevent access by placing a barrier and posting visible warning signs. 

 

                         1.1.2.3     Open Cleaning Tank: 

Always keep the provided cover on the tank when not in use and prevent access by 
placing a barrier and posting visible warning signs while equipment is in operation.  

 
                         1.1.2.4     Glass Saftey: 

When working with parts made of glass (e.g. lamp and quartz jackets) consider that 
glass can break or splinter which can cause serious injuries. Always wear appropriate 
gloves to protect you from lacerations. 

 

 

       CAUTIONS: 

Each UV module is top heavy. It should always be placed on a flat, level surface. 
Never lean the UV modules. 

Do not stand under hoisted modules or lift modules over people. Modules should 
never be suspended from any device unattended. 
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              1.1.2.5       Open Lid: 

WARNING: 

Only open the UV module lid when the module is in an upright position and ensure 
the lid is opened completely. Use the mechanical device to assure the lid in the 
open position as shown in the diagram below. Failure to follow these instructions 
can lead to injury. 

                   

CAUTION: 

Don’t open the lid of the UV-module during inclimate weather condtions (rainfall, 
snowfall, etc) unless you use an appropriate cover to protect the opened UV 
equipment  against humidity and other potential hazards. 

CAUTION: 

If humidity enters the UV module and condensation appears, the electrical 
connections have to be removed to prevent any health or material damages. Before 
taking the UV module back in operation, the UV module has to be dried out 
completely. 

 

                        1.1.2.6       Moving Parts: 

During the operation, maintenance, and/or repair of any device, components such as 
the wiper system, which have dangerous moving parts should be handled by a trained 
personnel. If they are not removed by trained personnel, they could cause damage to 
the module or serious injury. 

 

 1.1.3        EXPOSURE TO HIGH INTENSITY UV LIGHT:  
 
               The most  ef fect ive approach is to s imply avoid exposure to UV ir radiat ion.  
                                Rout ine operat ion and maintenance of  the UV dis infect ion system can be  
                                accompl ished wi thout  exposure to UV i r radiat ion.  I t  is  a lways good to keep  
                                in mind at a l l  t imes  of  the fol lowing t ips :  
 

  Ensure proper  ins ta l la t ion of  UV safety equipment  inc luding a l l  eye shie lds  
and UV warning s igns .  
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 Avoid exposure to UV rays. 

 If exposure to UV rays cannot be avoided, be sure to limit this exposure to no more 
than a few minutes. 

ALWAYS: 

 Wear approved safety goggles 

 Wear UV face shield over the safety goggles 

 Wear Protective Clothing such long sleeve shirts and pants 

 

   For more details, please follow the Safety Considerations chapter in the Operating         
Instructions Manual. 

 

                        1.2            ADDITIONAL DANGERS: 

Manuals cannot foresee each conceivable case of location, operation or  
maintenance. Therefore, only essential notes are contained in these operating 
instructions, which are required for qualified personnel with intended use of UV-
modules in use of waste water treatment. 

 

Notice: 

Protect all UV equipment against inadmissible stress (temperature, moisture, impact, 
etc.). Avoid contact with electronic components (static discharge!). Observe all 
suitable reference labels. 

Avoid any eye and long skin contact with the desiccant bags and the moisture 
indication strip. Wash hands throughly after handling these items. 

 

      1.3             SPECIFICATIONS FOR AN EMERGENCY: 

NOTICE: 

The operator has to ensure that the required conditions for rapid first aid measures 
are met in accordance with the local regulations. If necessary also 
recommendations or guidelines from accident prevention companies are to be 
considered. 

 

1.4           ORGANIZATION OF PERSONNEL: 
 

It must be guaranteed that before the installation and first commissioning, that this 
general safety document and the complete operation manual of the UV Disinfection 
System is carefully read and understood by all responsible personnel, this is to ensure 
the safe installation, operation, and maintenance of the UV system. The operations 
manual shall contain all required information for the operation and maintenance of the 
equipment. 

 

The UV equipment may be installed, commissioned, and maintained only by 
authorized technical personnel. The operator must ensure that all authorized 
operating staff be properly trained. 
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MATERIAL SAFETY DATA SHEETS 
DEFINITIONS 

 
(Accepted by OSHA as essentially familiar to OSHA Form 20) 

 
 

These pages are intended for use with Material Safety Data Sheets (MSDS) supplied in Section A of the O &M 
Manual. Questions concerning these chemical products and the information contained on a specific MSDS 
should be directed to the Manufacturer as listed in Section 1 – PRODUCT INFORMATION. 
 
 
ABBREVIATIONS 
 
 
ACGIH ………………………………………. American Conference of Governmental Industrial Hygienists 
CAS ………………………………………. Chemical Abstract Service 
DOT ………………………………………. Department of Transportation 
HMIS ………………………………………. Hazardous Material Identification System 
IARC ………………………………………. International Agency Research on Cancer  
NA ………………………………………. Not Applicable 
NE ………………………………………. Not Established 
NIOSH ………………………………………. National Institute for Occupational Safety and Health 
NTP ………………………………………. National Toxicology Program 
OSHA ………………………………………. Occupational Safety and Health Act of 1970 
PEL ………………………………………. Permissible Exposure Limit (8-hour time weighted average) 
RTECS ………………………………………. Registry of Toxic Effects of Chemical Substances 
STEL ………………………………………. Short Term Exposure Limit (for 15-minute period) 
TLV ………………………………………. Threshold Limit Value (8-hour time weighed average) 
TCSA ………………………………………. Toxic Substance Control Act (EPA inventory of toxic 

substances.) 
 
 
The upper right-hand corner contains the HMIS hazard ratings for the product. Each product is rated for acute 
health, flammability, and reactivity on a scale of 9 (minimal hazard) to 4 (severe hazard). 
 
CHEMICAL IDENTITY 
 
The identity of the substance as it appears on the label. 
 
SECTION I – PRODUCT IDENTIFICATION 
 
Provides product identification including: Product and manufacturer name, DOT classification, names of 
substances if listed on EPA Priority Pollutants List, CAS Registry Number, and generic description of the 
product. 
 
 
 





 

C H E C K E D :  
 

 

T I T L E :   

AQUARAY® 40 VLS 
MSDS Germicidal UV Lamps 

S H T :  

1  of  2 

A P P R O V E D :   

WY11.08.05  

O Z O N I A  N O R T H  A M E R I C A  
 

6 0 0  W i l l o w  T r e e  R o a d  
L e o n i a ,  N J  0 7 6 0 5  

 
 

A 
D W G  N o .  

18000-77-0053 
      

R E V :  

    - 

 

W
e 

re
se

rv
e 

al
l r

ig
ht

s 
in

 th
is

 d
oc

um
en

t a
nd

 in
 th

e 
in

fo
rm

at
io

n 
co

n-
 

ta
in

ed
 in

 th
er

ei
n.

 R
ep

ro
du

ct
io

n,
 u

se
 o

r d
is

cl
os

ur
e 

to
 th

ird
 p

ar
tie

s 
w

ith
ou

t e
xp

re
ss

 a
ut

ho
rit

y 
is

 s
tri

ct
ly

 fo
rb

id
de

n.
 

C
op

yr
ig

ht
 ©

 O
zo

ni
a 

N
or

th
 A

m
er

ic
a.

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

C H E C K E D :  
 

 

T I T L E :   

AQUARAY® 40 VLS 
MSDS Germicidal UV Lamps 

S H T :  

2  of  2 

A P P R O V E D :   

WY11.08.05  

O Z O N I A  N O R T H  A M E R I C A  
 

6 0 0  W i l l o w  T r e e  R o a d  
L e o n i a ,  N J  0 7 6 0 5  

 
 

A 
D W G  N o .  

18000-77-0053 
      

R E V :  

    - 

 

W
e 

re
se

rv
e 

al
l r

ig
ht

s 
in

 th
is

 d
oc

um
en

t a
nd

 in
 th

e 
in

fo
rm

at
io

n 
co

n-
 

ta
in

ed
 in

 th
er

ei
n.

 R
ep

ro
du

ct
io

n,
 u

se
 o

r d
is

cl
os

ur
e 

to
 th

ird
 p

ar
tie

s 
w

ith
ou

t e
xp

re
ss

 a
ut

ho
rit

y 
is

 s
tri

ct
ly

 fo
rb

id
de

n.
 

C
op

yr
ig

ht
 ©

 O
zo

ni
a 

N
or

th
 A

m
er

ic
a.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  





 

C H E C K E D :     
JPS12/16/09 

T I T L E :   

MERCURY MATERIAL SAFETY DATA SHEET (MSDS) 
S H T :  

1  of  8 

A P P R O V E D :        
WY 12/16/09 

 

A 
D W G  N o .  

18000-77-0082 
      

R E V :  

     A 

 

O Z O N I A  N O R T H  A M E R I C A  
 

6 0 0  W I L L O W  T R E E  R O A D  
L E O N I A ,  N J  0 7 6 0 5  

W
e 

re
se

rv
e 

al
l r

ig
ht

s 
in

 th
is

 d
oc

um
en

t a
nd

 in
 th

e 
in

fo
rm

at
io

n 
co

n-
 

ta
in

ed
 in

 th
er

ei
n.

 R
ep

ro
du

ct
io

n,
 u

se
 o

r d
is

cl
os

ur
e 

to
 th

ird
 p

ar
tie

s 
w

ith
ou

t e
xp

re
ss

 a
ut

ho
rit

y 
is

 s
tri

ct
ly

 fo
rb

id
de

n.
 

C
op

yr
ig

ht
 ©

 O
zo

ni
a 

N
or

th
 A

m
er

ic
a.
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MATERIAL SAFETY DATA SHEET 
 

(MSDS) 
 
 

 
SPENT LOW PRESSURE MERCURY VAPOR 

LAMPS USED IN THE AQUARAY® ULTRAVIOLET 
(UV) DISINFECTION SYSTEM ARE TO BE 

DISPOSED OF IN ACCORDANCE WITH LOCAL, 
STATE, AND FEDERAL REGULATIONS 

GOVERNING FLUORESCENT LAMP DISPOSAL 
FOR COMMERCIAL/RESIDENTIAL LIGHTING 
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POTENTIAL HAZARDS 

HEALTH HAZARDS 
Contact causes burns to sk in and eyes. 
I f  inhaled,  may be harmful.  
F ire may produce ir r i tat ing or  poisonous gases. 
Runoff  from f i re control  or  d i lut ion water may cause pol lut ion. 
 

FIRE OR EXPLOSION 
Some of  these mater ia ls may burn,  but  none of  them igni tes readi ly.  
Flammable/poisonous gases may accumulate in tanks and hopper cars.  
Some of  these mater ia ls may igni te combust ib les (wood, paper,  o i l ,  etc.)  

 

EMERGENCY ACTION 

Keep unnecessary people away; isolate hazard area and deny entry.  
Stay upwind; keep out of  low areas. 
Posi t ive pressure sel f-contained breathing apparatus (SCBA) and structural  
f i ref ighters '  protect ive c lothing wi l l  provide l imi ted protect ion. 
CALL CHEMTREC AT 1-800-424-9300 FOR EMERGENCY ASSISTANCE. 
I f  water pol lut ion occurs,  not i fy  the appropr iate author i t ies. 
 

FIRE 
Some of  these mater ia ls may react  v io lent ly wi th water.  
Smal l  Fires:  Dry chemical ,  CO2, water spray or  regular  foam. 
Large Fires:  Water spray,  fog or  regular foam. 
Move container from f i re area i f  you can do i t  wi thout r isk. 
Apply cool ing water to s ides of containers that are exposed to f lames unt i l  

wel l  af ter  f i re is  out .  Stay away from the ends of  tanks. 
 

SPILL OR LEAK 
Do not touch or  walks through spi l led mater ial ;  s top leak i f  you can do i t  

wi thout r isk. 
Small  Spills:  Take up wi th sand or  other noncombust ib le absorbent mater ial  

and place into containers for  later  d isposal .  
Small  Dry Spil ls:  With c lean shovel p lace mater ia l  into c lean, dry container 

and cover loosely;  move containers f rom spi l l  area. 
Large Spills:  Dike far  ahead of  l iquid spi l l  for  later  d isposal .  
 

FIRST AID 
Move vict im to fresh air ;  cal l  emergency medical  care.  
In case of  contact wi th mater ia l ,  immediately f lush sk in or  eyes wi th running 

water  for  at  least 15 minutes. 
Remove and isolate contaminated c lothing and shoes at  the s i te. 
Keep vic t im quiet  and maintain normal body temperature. 
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AQUARAY 40 VLS  UV DISINFECTION SYSTEM 

OPERATING INSTRUCTIONS 

 

 

 
F igure 1 – Typical  Aquaray  40 VLS UV Disinfection System Layout  
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1.0 SAFETY 

! WARNING 
THE FOLLOWING IMPORTANT SAFETY PRECAUTIONS MUST BE OBSERVED WHEN 
WORKING WITH ULTRAVIOLET DISINFECTION SYSTEMS: 

 

WARNING 

ULTRAVIOLET LIGHT WILL BURN EYES AND SKIN. WHENEVER WORKING IN CLOSE 
PROXIMITY TO OPERATING UV LAMPS, FOLLOW ALL SAFETY PROCEDURES OUTLINED IN 

THIS INSTRUCTION. 

 

WARNING 

WHENEVER WORKING ON THE LEVEL CONTROL WEIR TROUGH, FOLLOW ALL APPLICABLE 
SAFETY PROCEDURES FOR CONFINED SPACES. 

 

! WARNING 
HIGH VOLTAGE IS PRESENT WITHIN THE MODULE. DISCONNECT ALL ELECTRICAL POWER 

TO THE UV MODULE BEFORE OPENING THE COVER FOR SERVICING. 

 

Ul t rav iolet  l ight  at  the 253.7 nm wav elength can sev erely damage eyes and skin i f  proper 
safety precaut ions are not  taken.  Ev en very br ief  exposure to the eyes wi l l  cause arc eye ,  
which is ex tremely uncomfortable and,  i f  repeated,  wi l l  cause permanent damage.  
 
Always ensure that  al l  suppl ied eye shields and warning signs are instal led wi th the 

Aquaray  40 UV Disinfect ion System.  
 
The most ef fective approach is to simply avoid exposure to UV rays.  Rout ine operat ion and 
maintenance of  the UV disinfect ion system can be accompl ished wi thout  exposure to UV 
rays,  howev er,  i t  is good pract ice to wear the suppl ied UV safety goggles when serv icing or 
inspect ing the equipment whi le i t is operat ing.  
 
If  exposure to the UV rays cannot be av oided,  then exposure must be l im ited to no longer 
than a few minutes and the fol lowing precaut ions must be taken:  
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          1.1 APPROVED SAFETY GOGGLES 

The proper goggles are suppl ied wi th the equipment and can be ident i f ied by the 
let ters "UV" imprinted in the corner of  the lens.  The goggles must f i t t ightly to the 
face. 

 

    1.2WEAR FACE SHIELD OVER GOGGLES 

The face shield i s used for the facial  skin protect ion only and must not  be used as eye 
protect ion.  

           1.3 PROTECTIVE CLOTHING 

The use of  ful ly but toned long sleev ed shi r t ,  long pants,  and glov es are requi red to  
protect  skin.  Always check for openings where skin can be exposed to UV rays.  The 
neck,  exposed through an unbuttoned shi r t ,  is a common spot  of  burn.  
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        2.0 ULTRAVIOLET DISINFECTION - GENERAL 

         2.1 HOW DOES ULTRAVIOLET LIGHT DISINFECT WATER? 

Ultrav iolet  (UV) l ight  is of  a shorter wav elength than v isible l ight . Al though the UV 
lamps produce a blue l ight ,  the UV i s actual ly not  v isible to the eye.  The wav elength 
of  UV that  is used for disinfection is 253.7 nm, which is the wav elength that  is 
commonly used to render microorganisms such as bacter ia and v i ruses harmless.  

UV l ight  does not  necessari ly ki l l  the microorgani sms. The l ight  passes through the 
membrane of  the organism and al ters i ts DNA thus rendering the organi sm unable to  
reproduce.  

This process does not  al ter the water other than destroying the microorgani sms.  
Unl ike chlor ine t reatment,  which leav es a residual ,  UV treatment does not  add 
chemicals to the water.  

The UV disinfect ion equipment consists of  a number of  UV lamps arrayed in a f lowing 
stream of  water.  The system wi l l  disinfect  this water to meet the requi rements of  the 
operat ion standards or discharge permi t . The UV system instal led has been 
engineered to both operate at  speci f ic f low rates and t reat  the type of  water found at  
this part icular instal lat ion.  

The two most important  factors of  UV disin fection are the UV transmissibi l i ty – the 
amount of  UV l ight  that  can pass through the water and the f low rate of  the water.  
These two factors make up the dosage of  the system. 

Dosage = UV Intensity × Time (microwatt-seconds) 

Changing ei ther of  these factors wi l l  signi f icant ly af fect the water qual i ty discharged 
f rom the UV system. For example,  i f  the water f lows by  the UV lamp too quickly,  ev en 
wi th v ery clear water,  disinfect ion wi l l  be incomplete.  If  the water has a low UV 
transmi t tance,  ev en at  a low f low rate,  the disinfect ion wi l l  be considerably reduced.  

2.2 ULTRAVIOLET TRANSMISSION 

The ef fectiv eness of  the UV disinfection system depends largely on the intensi ty of  
the UV l ight  reaching the microorganisms in the water being t reated.  This UV intensi ty 
is reduced by three major factors:  

2.2.1 DISSOLVED SOLIDS THAT ABSORB UV ENERGY 

Dissolv ed sol ids contained in the water wi l l  absorb UV energy  before i t  can reach the 
microorganism. Since dissolv ed sol ids may not  be ev ident  ( i .e. ,  cloudy water),  water  
may appear clear and hav e a very low UV transmission.  

This UV transmission can only be accurately measured wi th a spectrophotometer  
capable of  measuring UV at  253.7 nm. In most  cases,  the UV transmission has been 
measured pr ior to engineering the UV system and has been factored into the design.   

2.2.2 SUSPENDED SOLIDS SHIELDING MICROORGANISMS FROM UV LIGHT 

Suspended sol ids are also a major factor af fecting UV intensi ty and can actual ly  
shield a microorganism f rom the UV l ight  or completely encapsulate them. I t  is v ery 
important  to regular ly test  the suspended sol ids to ensure that  the design parameters 
are not  being exceeded.  
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. 
2.2.3 COATING OF QUARTZ JACKETS 

The quartz jackets are long "test  tubes" housing the UV lamps and protect ing them 
f rom the water.  Quartz  is used to fabr icate these jackets since plast ic cannot t ransmi t 
UV l ight  at  the requi red wav elength.  During regular use,  the quartz jackets wi l l  
become coated wi th mater ials that  reduce the UV intensi ty.   

Depending on the instal lat ion si te,  the quartz jackets wi l l  become coated wi th v ar ious 
types and amounts of  mater ial .  The coat ing is remov ed by two methods of  cleaning;  

hand scrubbing the jackets wi th SCOT CH -BRIT E  pads and ammonia,  and the 
mechanical  cleaning plate.   These two methods can be used together or separately to 
achiev e the desi red cleaning ef fect  on the modules.    
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3.0 Aquaray  40 UV DISINFECTION SYSTEM OVERVIEW 

The Aquaray  40 UV Disinfect ion System consists of  the fol lowing major components:   
 

•  UV Modules 
 
•  Power & Data Distr ibut ion Cabinet  (PDDC) - System Control Panel – Can be 

spl i t  into 2 panels,  a PDC (Power Distr ibut ion Center) and DCS (Data Control  
System) 

 

•  UV Photosensor  
 

3.1 DEFINITIONS 

The fol lowing terms are used throughout the instruct ions:  

DCA Data Control Assembly – the “Brain” of the module 

ELC Electronic Lamp Controller (Ballast) – runs 2 lamps 

EPROM Electrically Programmable Read Only Memory – a 
computer chip loaded with an operating program 

LCA Lamp Control Assembly – device that monitors and 
controls one row of lamps in the module 

LOI Local Operator Interface – operator interface in the control 
panel 

PDDC Power & Distribution Data Cabinet - System Control Panel 
– Can be split into 2 panels, a PDC (Power Distribution 
Center) and DCS (Data Control System) 

UV Ultraviolet Light 

3.2 UV MODULE 

The UV module is the core of  the Aquaray  40 UV Disinfect ion System. The UV 
module contains the UV lamps and bal lasts as wel l  as electr ical  components for the 
moni toring,  control ,  and data storage of  the disinfect ion process.  The sel f -support ing 
module is placed into the ef f luent  channel  for operat ion.   

The ul t rav iolet  mercury arc lamp that  emi ts l ight  at  the 253.7 nm wav elength 
(general ly referred to as 254 nm).  The lamps are also referred to as germicidal lamps.  

The UV lamps hav e a l im i ted l i f e span. This is due pr imari ly to solar izat ion – when the 
mercury inside the lamp begins to "plate" the inside of  the lamp ov er t ime, thereby  
reducing the ef fectiv e output  of  the lamp.  

Power and data are t ransmi t ted to the UV module using indiv idual  connectors.  The 
power and data cables are terminated in the PDDC. 

3.3 POWER & DATA DISTRIBUTION CABINET 

Al though the UV module can operate as a stand-alone uni t ,  ex ternal  power and 
data/control  panel s are necessary to properly control  and moni tor i ts funct ions.   The 
system is prov ided wi th ei ther a panel  combining power dist r ibut ion and data/control  
funct ions (PDDC – Power  and Data Distr ibut ion Center) or two separate panels (PDC 
– Power Distr ibut ion Center and DCC – Data Control  Center).  
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. 
To distr ibute power to the modules,  the panel (s) include load centers containing a 
main ci rcui t  breaker,  indiv idual  ci rcui t  breakers for each module,  and a common ci rcui t 
breaker for the control  instruments.  

Mounted on the door of  the control  panel  is the Local  Operator Interface (LOI).  The 
LOI permi ts the user to moni tor and control  features of  the system when at  the UV 
channel .  

3.4 PHOTOSENSOR 

A v ery important  feature of  the UV disinfect ion system is the photosensor.  This dev ice 
is used to moni tor the intensi ty of  UV l ight  being t ransmi t ted to the water being 
t reated.  This dev ice is a v ery speci f ic sensor that  measures only the l ight  in the 254 
nm wav elength.   

The photosensor prov ides a reading that  i s representat iv e of  al l  lamps wi thin this 
module or instal lat ion.   

The UV intensi ty displayed on the bar graph is af fected by any or al l  of  the fol lowing 
condi t ions:   

�  Reduced UV output  f rom the lamp due to age.  

�  Reduced t ransmission of  the ef f luent .  

�  Reduced UV transmission through the quartz jacket  due to coat ing or foul ing. 

3.5 LEVEL CONTROL DEVICE 

The lev el  control  dev ice is an important  part  of  the UV disinfect ion system. The 
Ef f luent  Lev el  Control  accommodates f low f luctuat ions and maintains a constant  lev el  
in the channels.  I f  the ef f luent  lev el  r ises abov e the height  of  the UV lamp, 
disinfect ion wi l l  not  be complete in this area.  If  the ef f luent  lev el  drops too far below 
the ef fect ive arc of  the lamp, the system wi l l  not  operate ef f ic iently.  The level of  the 
ef f luent  is maintained between 57.5” and 62”  f rom the bot tom of  channel  elev at ion for 
al l  f low rates,  head loss and lev el  control v ar iat ions are taken into account when 
designing the channel .  

3.5.1 FIXED WEIR LEVEL CONTROL 

The f ixed wei r lev el  control  consi sts of  a serpent ine f ixed wei r,  the serpent ine 
assembly should be grouted in  place and caulked to seal  them fol lowing instal lat ion.   
The wei r should be instal led in accordance wi th the drawings and the wei r plates must  
be adjusted to the lev el  shown on the layout  drawings.  
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3.6 MODULE CLEANING  

There are sev eral  methods used to clean the quartz jackets; ,  integral  jacket  
wiping/cleaning plate,  and manual ly,  a Clean quartz jackets are essent ial  for the 

ef f ic ient  and ef fect ive operat ion of  the Aquaray  40 UV Disinfect ion System. 

 

The system is equipped wi th an integral  s leev e wiping mechanism bui l t  into each 
module.   Further descript ion of  each of  these cleaning opt ions fol low.   

3.6.1 INTEGRAL CLEANING SYSTEM WITH WIPERS (OPTIONAL) 

The wiper system dev eloped by ONA prov ides the modules wi th a sel f -c leaning 
system.  This wiper system wi l l  not  replace manual  cleaning of  the Aquaray  40,  but  i t  
wi l l  help in the day to day maintenance of  the system and al low fewer manual  
cleanings of  the module.    

The wiper system consi sts of  a metal  plate that  holds 40 cleaning uni ts.   This wiper  
plate parks abov e the water lev el  of  the channel  so i t  does not  block UV l ight  f rom the 
disinfect ion process.   Once or twice a day (contract  speci f ic) the cleaning cycle wi l l  be 
ini t iated by the control s and the plate wi l l  trav el  down to the bot tom of  the module,  
and return to the top of  the module.   This cycle is designed to clear the quartz jackets 
of  mater ial  that  may accumulate on the ex ter ior of  the jacket .    

4.0 INITIAL STARTUP 

4.1 GENERAL 

The UV modules must be instal led under the superv ision of  or af ter inspect ion by an 
ONA engineer.  The channel  must  be f ree of  dust ,  debri s,  and water.   The channel  and 
al l  upstream piping should be f lushed wi th clean water pr ior to instal lat ion of  the 
modules.  

Af ter instal lation of  the UV modules,  the channel  must  be f i l led slowly to prev ent 
damage to the quartz jackets.  The channel  should be f i l led wi th clean water or ef f luent  
that  is wi thin the parameters of  the speci f ications.   

Ensure that  al l  power and data cables are properly connected and f ree of  damage.   

4.2 BRINGING UV MODULES ON LINE 

The fol lowing i s a systemat ic and orderly procedure for startup of  the Aquaray40 UV 
Disinfect ion System. The user wi l l  manual ly control  the modules f rom the LOI and turn 
on each module indiv idual ly f rom the panel ,  one at  a  t ime. As each module i s 
successiv ely tested,  the user wi l l  deselect  the rows that  hav e been tested manual ly 
f rom the LOI.  The next  module wi l l  then be turned on at  the ci rcui t  breaker and tested.  

1. Verif y that  al l  ci rcui t  breakers wi thin the panel  are swi tched to the of f  posi t ion. 

2. Swi tch on the MAIN and CONTROL ci rcui t  breakers and v iew the LOI screen.   

3. Note that  on systems wi th more than one module across the channel ,  al l  of  the 
modules in this "bank" wi l l  be act iv ated simultaneously by the LOI.  Howev er,  
each module has a ci rcui t  breaker that  must  be operated indiv idual ly. 
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4. Al low f ive (5) minutes for the module to ful ly stabi l ize before pol l ing for status,  i f  

the module is pol led immediately,  erroneous alarms may be indicated since the 
system is st i l l  “ boot ing up” and has not  ful ly stabi l ized.    

5. Once the module is started up and the module has been pol led,  refer to the 
TROUBLESHOOTING Sect ion of  this instruct ion.  I f  al l  condi t ions are GOOD ,  then 
select  the MAIN Screen.  

6. Repeat these steps unt i l  al l  UV modules have been tested.  

 

5.0 NORMAL OPERATION 

5.1 GENERAL 

The Aquaray  40 UV Disinfect ion System must be operat ing whenev er water is f lowing 
through the channel .  Any interrupt ion of  operat ion wi l l  resul t  in loss of  disinfect ion. 
Normal ly the system should be operated in the automat ic mode, which wi l l  maintain 
the appropriate number of  lamps necessary to ful ly disinfect  at  f luctuat ing f low rates.  

During periodic maintenance i t  may be necessary to remov e operat ing modules f rom 
serv ice.  Before remov ing the module f rom operat ion ensure that  an addi t ional  module 
is manual ly turned on to compensate for the module being serv iced.  This is best  done 
by operat ing the modules in Manual  Mode.   

The Aquaray  40 UV Disinfect ion System is ful ly automatic.  Af ter performing the ini t ial 
start -up procedure the system wi l l  requi re l imi ted at tent ion f rom the user.   

5.2 AUTOMATIC FLOW PACING 

The Aquaray  40 UV Disinfect ion System is ful ly automatic and wi l l  maintain the 
proper UV dosage necessary for disinfect ion at  v ar ious f low rates.  This is achiev ed by 
" f low pacing" – v arying the number of  lamp rows operat ing in proport ion to the f low 
rate.  The f low rate is t ransmi tted to the UV system v ia a 4-20 mA signal  f rom the plant  
f low meter.  

The disinfect ion process requi res exposure t ime of  only sev eral  seconds.  At  low f low 
rates,  this exposure is accompl ished in a relat iv ely short  area on the downstream end 
of  the channel .  As the f low rate increases,  more rows of  lamps across the channel  are 
act iv ated to maintain the requi red dosage.  Signi f icant  sav ings are real ized and 
maintenance is reduced by opt im izing the number of  lamps operat ing at  any t ime.   

Note that  during f low pacing,  once a row is turned on,  i t  wi l l  remain on for a 
programmed minimum run t ime. This wi l l  occur ev en if  the f low rate decreases.  

5.3 COLD WEATHER OPERATION 

When the Aquaray  40 UV Disinfect ion System is operated in sub-f reezing ambient  
temperatures,  care must be taken to prev ent damage to the quartz jackets and UV 
lamps f rom snow and ice accumulat ion in the channel .   

Always ensure that  the power to the control  panel  remains “on” and that  the heater in  
the control  panel  is “on”.  

With ef f luent  f lowing,  the system is capable of  operat ing in temperatures below 
f reezing.  Howev er,  when the ef f luent  f low is stopped, f reezing can occur and could 
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. 
possibly damage the UV lamps. Damage resul t ing f rom f reezing is not  cov ered by  
warranty.  

To prev ent damage f rom freezing:  

�  Nev er leav e water in channel  wi thout  f low. 

�  To prev ent water accumulat ion always keep drains open in empty channels.  

�  Nev er let  accumulated snow stay on top of  the module. 

Should ice or snow accumulate:  

�  To av oid damage to the lamps and quartz jackets do not  mov e modules.  

�  Open drains and begin to run serv ice water into channel  wi th the UV lamps 
operat ing.  

�  After al l  ice or snow accumulat ion has thawed and channel  has drained,  turn of f  
water and al low lamps to operate unt i l  dry.   

�  Remov e modules and inspect  thoroughly for cracked or broken quartz jackets.  

�  Return to serv ice wi th ef f luent  f lowing or place into dry storage.   

5.4 PERIODIC MAINTENANCE 

5.4.1 MODULE COOLING FAN 

Each module has a cool ing fan operat ing cont inuously whenev er the module ci rcuit  
breaker is act iv ated.  I t  is v ery important  to keep the fan and shrouds f ree of  debris to 
prev ent UV module ov erheat ing.   

On a weekly basi s,  or whenev er cleaning the module,  the fan gr i l l  must  be cleaned of  
debris.  Forced ai r  or a sof t  brush wi l l  remov e most of  the debris 

Should the cool ing fan fai l  to operate,  immediately inspect  the fan for blockage.  The 
fan shroud can be remov ed to access the fan,  ensure that  al l  electr ical  connect ions to  
the fan are intact ,  and inspect  the fan housing for blockage (di r t ,  bugs,  grass 
cl ippings,  etc.)  – remov e blockage, v er ify power connect ions,  reinstal l  the shroud and 
re-apply power.   If  the fan st i l l  does not  work,  replace the fan before leav ing the 
module running for ex tended periods of  t ime (more than a day) to  av oid ov er heat ing.   
I t  is suggested that  the af fected module be swapped to a module posi t ion further  
upstream so that  i t  wi l l  not  be needed for disinfect ion purposes except under high f low 
condi t ions,  unt i l  the fan can be replaced.    
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          5.4.2MAINTENANCE SCHEDULE 

Daily Check operator interface for operat ing condi t ions and 
alarms.  Address any alarm condi t ions,  ensure that  any  
factors contr ibut ing to alarm condi t ions are addressed (for  
instance,  a broken quartz jacket  can cause a lamp to fai l ) 

Check ef f luent  lev el  – needs to be between 57.5” & 62” for 
al l  operat ing modules 

Visual ly inspect  the modules for any abnormal  condi t ions.  

Run wipers at  least  once per day.  

Weekly Clear any debri s f rom module fan gr i l ls.   Ensure that  al l  
f ans are running and there is no blockage of  cool ing ai r 
f low. 

Check channel  for bui ld up of  sol ids or algae,  clean as 
requi red.   Large mats of  algae can af fect  headloss through 
the channel  by blocking the f low of  water,  and can lead to  
broken jackets i f  the mat is large enough, ensure that  
algae mats are not  al lowed to bui ld up on the modules.   
Cleaning of  equipment  (such as clar i f iers) upstream of  the 
UV system can send large clumps of  algae to the UV 
channel ,  take care to keep such clumps out  of  the UV 
channel .  

Monthly Open modules and inspect  the inter ior for signs of  
abnormal  condi t ions.   Ensure that  al l  gaskets on the l id are 
in good condi t ion and that  al l  latches properly seal .   
Inspect  condi t ion of  power and data connect ions to the 
module.    

Verif y lamp operat ing hours.   Lamps wi l l  cont inue to  
operate af ter thei r  disinfection ef fectiv eness has 
decreased below the design lev el ,  lamps which hav e been 
in operat ion for more than 13,000 hours (about a year and 
a hal f )  should be replaced.   I t  is a good prac t ice to change 
al l  lamps in a module at  the same t ime. 
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5.5 NORMAL SHUT DOWN PROCEDURE 

Before shut t ing down the equipment,  stop f low through the channel .  Disinfect ion wi l l  
cease i f  f low i s al lowed to cont inue through the channel  wi th the equipment of f .  Also,  
ensure that  there are no broken quartz jackets that  could damage modules by al lowing 
water to enter the enclosure.  

5.5.1 SHORT DURATION SHUTDOWN 

For inact ivation of  one day to one week,  open the control  panel  door and locate the 
load center(s).  On the load center(s),  locate the main disconnect  breaker and turn of f  
the breaker using the disconnect  swi tch.  

5.5.2 LONG DURATION SHUTDOWN 

For inact iv at ion last ing more than one week,  turn of f  the system as in the short  
durat ion inact iv at ion procedure.  Addi t ional ly,  si l ica gel -based desiccant  must  be 
placed inside the control  panel  and in each module (ensure desiccant  bag is properly  
sized for enclosure).  Desiccant  must  be rep laced at  minimum ev ery 3 months.  Drain  
the channel  to  prev ent possible sept ic condi t ions and f reezing during winter  
condi t ions.  Veri f y that  al l  anci l lary equipment are adequately lubr icated and preserv ed 
during the ex tended shutdown condi t ion.  Refer to speci f ic shutdown/storage 
instruct ions for hoist ,  blower,  etc.   When placing equipment back into serv ice, inspect  
the modules for damage (especial ly broken jackets)  and ensure that  al l  power  and 
data connect ions are securely mated.    

5.6 EMERGENCY SHUT DOWN PROCEDURE 

Disconnect  power at  the main ci rcui t  breaker in the control  panel  to completely shut  

down the Aquaray  40 UV Disinfect ion System. Note that  this wi l l  cause al l  UV 
modules to be OFF, therefore,  the ef f luent  st ream W ILL NOT be disinfected.   I f  
shutdown lasts more than 1 week,  refer to the long durat ion shutdown procedures.  

5.7 EMERGENCY OPERATING PROCEDURE 

Ensure that  al l  c i rcui t  breakers are ON. The UV modules can be operated manual ly in 
HAND mode, refer to LOI instruct ions.  
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6.0 TROUBLESHOOTING 

Troubleshoot ing of  the Aquaray  40 UV Disinfect ion System has been designed for 
simplic i ty.  Al l  of  the alarm condi tions can be ident i f ied and corrected by process of  
el iminat ion.  Al l  of  the user accessible components hav e been furnished wi th quick 
disconnect  plugs and wi l l  requi re only simple hand tool s for access.  
 

! WARNING 

HIGH VOLTAGE IS PRESENT WITHIN THE MODULE. DISCONNECT ALL ELECTRICAL POWER TO 
THE UV MODULE BEFORE OPENING THE COVER FOR SERVICING. 

 

6.1 TRIPPING CIRCUIT BREAKER  

The best  way to  locate the cause for t r ipping ci rcui t  breakers i s by  the process of  
el iminat ion.  The fol lowing procedure is recommended: 
 
1.  Disconnect  the module power connector f rom the power cable.  Test  the ci rcui t  

breaker.  I f  the ci rcui t breaker t r ips,  then check the ex ternal  connector and cable 
for shorts or the presence water inside the ex ternal  connector.  I f  the ci rcui t 
breaker does not  t r ip,  then proceed to Step 2.  

2.  Open the module and disconnect  the power harness f rom al l  Lamp Control  
Assembl ies (LCA),  the Data Control  Assembly (DCA),  and the fan.  Reconnect  the 
ex ternal  power connector and test  the ci rcui t  breaker.  I f  the ci rcui t  breaker t r ips,  
then check al l  internal  power wi r ing for shorts or damage. If  the ci rcui t breaker  
does not  t r ip,  then proceed to Step 3.  

3.  Reconnect  the fan.  Close the module l id and test  the ci rcui t  breaker.  I f  the ci rcui t  
breaker t r ips then check the fan wi r ing and replace the fan if  necessary.  I f  the 
ci rcui t  breaker does not  t r ip,  then proceed to Step 4.  

4.  Reconnect  the DCA. Close the module l id and test  the ci rcui t  breaker.  I f  the 
ci rcui t  breaker t r ips then check the DCA wi r ing and replace the DCA i f  necessary .  
If  the ci rcuit  breaker does not  t r ip,  then proceed to Step 5.  

5.  Reconnect  one LCA’s power connector.  Close the module l id and test  the ci rcui t  
breaker.  I f  the ci rcui t  breaker t r ips then proceed to Step 6.  I f  the ci rcui t  breaker  
does not  t r ip,  then reconnect  another LCA,  close the module l id,  and test  the 
ci rcui t  breaker again.  I f  the ci rcui t  breaker  t r ips then proceed to  Step 6.  Cont inue 
reconnect ing and test ing LCA's unt i l  the faul ty LCA is located.  

6.  This step assumes that  one LCA has been  conf i rmed to t r ip the ci rcui t  breaker.   
If  al l  other tests hav e not  located the fau l t ,  the last  i tems to  check  are the 
bal lasts.  Once the LCA wi th the faul t is located,  disconnect  al l  f our bal lasts f rom 
that  LCA and test  the ci rcui t  breaker,  then plug in one at  a t ime. Successiv ely 
reconnect  the bal lasts unt i l  the ci rcui t  breaker t r ips,  then replace the faul ty  
bal last .  

6.2 COMMUNICATIONS / LINK FAILURE 

There are 2 types of  communication fai lure,  a com fai lure between the LOI and module 
and a l ink fai lure wi thin the module.   Note that  i f  a communicat ions fai lure ex ists and 
there is power to the UV module,  then the module wi l l  automat ical ly turn ON. This is a  
design feature intended to ensure that  di sinfect ion is maintained. 

LCDs mounted on the LCA and DCA are prov ided to assi st  in t roubleshoot ing.   Safety 
swi tches may hav e to be ov er-r idden to prov ide power  to the components to test  them 
under powered condi t ions.   Goggles and face masks must be worn i f  power i s appl ied 
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to the module wi th the l id opened, ensure that  precaut ions are taken to av oid the 
electr ical  hazard when the l id swi tch is ov er-r idden.  The fol lowing table detai ls the 
LCD status indicat ions.  

DATA CONTROL ASSEMBLY (DCA) 

LED SIGNAL 

DS1 - Power Supply Steady = OK 

DS2 - Master Cycle  Blinking = OK 

DS3 - Data Communications Blinking = OK 

DS4 - Data Communications Only blinks when data 

LAMP CONTROL ASSEMBLY (LCA) 

LED SIGNAL 

DS1 - Power Supply Steady = OK 

DS2 - Master Cycle  Blinking = OK 

DS3 - Data Communications Blinking = OK 

DS4 - Lamp Status BLINKING RATE: 

 Steady = Lamps ON 

 1/sec = Preheat 

 5/sec = Timing ON/OFF or 
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Are all links failed in 

the module?

Com Link Failure

(between DCA and LCA)

If all links are still failed the problem is most 

likely with the DCA.  Replace DCA.

LCA-DCA data 

cables plugged in?
Ensure that all data cables are plugged into 

the DCA.

Problem with 

LCA?

Check for ballast interference.  Unplug the 

power connector on the right side of the 

LCA and re-test for comlink failure.

no

yes

no

no

yes

yes

Swap data cables from a known good LCA to the 

LCA in question.  Close lid, then re-poll module.  

For instance, if LCA1 is not talking and LCA2 is, 

swap the cables.  If LCA1 still has a link failure, the 

problem is with the cable, if LCA1 does 

communicate, the problem is with the LCA.

LCA link failure without 

power plugged into 

LCA?

Troubleshoot for ballast interference.  

Unplug all ballast power connectors, test 

for link failure, then plug them in one at a 

time to test for interference.  If one 

specific ballast results in interfernece, 

replace that ballast.

Replace LCA.

yes

no
Replace DCA-LCA 

data cable

Unplug all DCA data cables and plug them in 1 

by 1, checking for proper operation as each 

LCA is plugged in.  A single ballast can disrupt 

communication for the module, if an LCA is 

suspect, unplug all ballasts from that LCA and 

plug them in 1 by 1, until the faulty component is 

identified.
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Does at least 1 

module in the 

channel 

communicate?

Module Communications Failure

If all modules do not communicate, the 

problem is either with the COS (code 

operated switch) or the LOI.

Power on to 

module?

If fan is running, check internal power 

connections in module. If fan is not running, 

check the power connector and the breaker.

Module Data 

cable plugged 

in?

Problem in 

module?  

Ensure all cables plugged 

into DCA.  Replace DCA.

COS port 

good?

Ensure that the module is properly 

functioning by plugging in a known 

good data cable.  For instance if 

module 1 is working and module 2 

is not working, plug the cable from 

module 1 into module 2, then poll 

module 1.  If the module 

communicates with another cable 

plugged into it, then the module is 

working, the problem is outside of 

the module.  If it does not 

communicate when the known 

good cable is plugged in, the fault is 

probably in the module. 

Replace the 

COS.

Possible bad data cable.  

Check solder joints on 

connector at module.  

Possible water in conduit or 

damaged data cable.

Plug data cable into 

module.

yes

no

no

no

no

no

yes

yes

yes

yes Swap cables on back of COS. For example, If module 1 

is communicating and module 2 is not, swap cables on 

port A (M1) and port B (M2).  If the module plugged into 

port 1 still communicates and module 2 does not, port 2 

is bad, replace the COS.  If the problem follows the 

cable, the data cable is probably bad.
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              6.3 LAMP FAILURE 
 

(See fol lowing t roubleshoot ing chart  for lamp/bal last  fai lure) 

A UV  lamp can be out  as a resul t  of  a fai led lamp, fai led bal last ,  or fai led LCA.  The 
f i rst  step is to ensure that  the lamp is actual ly fai led.  A quest ionable lamp can be 
swapped wi th an adjacent  “known good” lamp to test  for lamp operat ion.   I f  the known 
good lamp works in the posi t ion that  the fai led lamp was plugged in to,  the lamp 
should be replaced.   Note that  i f  two lamps di rect ly adjacent  to each other are fai led,  
the problem is most  l ikely wi th the bal last  (see below).  To replace a fai led lamp, refer 
to the UV LAMP REPLACEMENT Sect ion of  this instruct ion.  Once the lamp has been 
changed, re-pol l  the af fected module af ter 15 minutes and conf i rm that  the fai lure has 
been corrected.  Reset  the hours of  the lamp whenev er you replace a lamp.  If  the new 
lamp does not  l ight ,  then check the lamp connector,  pins,  and wi res for loose 
connect ions and correct  as necessary.  

6.4 BALLAST FAILURE 

(See fol lowing t roubleshoot ing chart  for lamp/bal last  fai lure) 

Four bal lasts operate one row of  lamps, for a  total  of  eight  lamps. Each bal last  
operates two adjacent  UV lamps.  The bal lasts are located around the perimeter of  the 
module and are connected to the LCA. 

1. To access bal last ,  turn of f  power to the module. 

2. Open the l id of  the module and locate the row (LCA) that  has the ELC fai lure. 

3. Bal last  No. 1  operates Lamp No. 1  and Lamp No. 2,  Bal last  No. 2 operates Lamp 
No. 3 and Lamp No. 4,  etc. 

4. To replace bal last ,  t race the wi re back to the bal last  and unplug the connector a t  
the bal last .   

5. Remov e the nut  and washer and l i f t  the ballast  out  of  the module.   

6. Instal l  the new bal last ,  ensuring to ful ly engage the bal last  into the bracket  at  the 
bot tom of  the module enclosure.   Fol low the bal last  instal lat ion procedure located 
in this instruct ion – heat  t ransfer compound MUST be appl ied to the bal last  
before instal lat ion.    

7. Close the l id and turn on the ci rcui t  breaker.  

8. Pol l  the module to ensure that  the fai lure condi t ion has been corrected.    

6.5 LAMPS WILL NOT GO OFF 

If  the lamps cont inue to run when they are not  requi red,  the relay in the LCA is most  
l ikely damaged.  The LCA should be replaced in this case.  
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Just one lamp 

failed?

Lamp Failure

Replace the 

failed lamp.

Pair of lamps 

failed? (1/2, 

3/4, 5/6, 7/8)

One entire row 

of lamps 

failed?

Ensure power plugged into 

LCA.  Possible bad LCA.

Entire Module 

Failed?

Check power supply to 

module.  Check lid switch.

no

yes

yes

no

no

yes

yes

Known-good 

lamps 

operate?

Replace lamps

Replace 

Ballast

Check for bad 

ballast.  Plug 2 

known good 

lamps into LCA.

yes

no
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              6.6 UV INTENSITY FAILURE  

If  there is an intensi ty fai lure condi t ion,  then the user  must  determine the cause of  the 
FAILURE condi t ion:  

�  How many hours hav e the lamps been operat ing?  I f  the current  lamps hav e been 
operat ing for more than 10000 hours,  then replace the lamps. 

�  What is the t ransmission of  the ef f luent? The ef f luent  should hav e a T10 UV 
transmission of  approx imately 65 percent  or higher,  this is the normal  UVT of  
wastewater being t reated.  I f  the t ransmission is low, there may be a process 
problem upstream of  the UV system that  must  be corrected.  

 

If  i t  is determined that  both of  the above condi t ions are not  the cause of  the 
INTENSITY  FAILURE condi t ion then i t  can be assumed that  the quartz jackets are 
coated and must be cleaned. This is the most  common condi t ion associated wi th an 
INTENSITY FAILURE condi t ion,  and wi th  experience,  i t  can be ant ic ipated so 
maintenance can be scheduled.   See the separate intensi ty moni tor instruct ion for  
more detai led t roubleshoot ing informat ion regarding the intensi ty moni tor. 

6.7 TEMPERATURE FAILURE 

The temperature alarm indicates that  the module is not  receiv ing adequate cool ing.  I f  
the ov er-temperature condi t ion persi sts,  the module can be damaged.  Normally, ov er-
temperature condi t ions are caused by debris blocking the fan.    
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7.0 MODULE REMOVAL AND REPLACEMENT 

For serv ice other than rout ine lamp and bal last  replacement,  the UV module must be 
remov ed f rom the channel .  
 
The UV modules are mov ed only wi th the j ib crane,  hoi st ,  and spreader bar suppl ied wi th 
the UV system. Users must be fami l iar wi th the l i f t ing equipment and must fol low al l  
appl icable rules regarding thei r  use.  

! WARNING 
MODULES ARE TOP HEAVY. THEY MUST ONLY BE PLACED ON A LEVEL, FLAT SURFACE. NEVER 

LEAN MODULE. 

 

! WARNING 
DO NOT STAND UNDER OR LIFT MODULES OVER PEOPLE. DO NOT LEAVE MODULE 

SUSPENDED FROM CRANE UNATTENDED. DO NOT LEAVE HOIST CONNECTED TO MODULE 
WHEN UNATTENDED. 

 

! WARNING 
EXPOSURE TO ULTRAVIOLET RADIATION CAN BURN EYES AND SKIN. PROTECT EYES AND 

FACE WITH SAFETY GOGGLES AND FACE SHIELD DESIGNED TO PROVIDE PROTECTION FROM 
253.7 NM WAVELENGTH UV RADIATION 

 
Two people are requi red to mov e modules – one to operate the hoist  and one to steady and 
posi t ion the module.   
 
Before remov ing the module f rom operat ion,  ensure that  an addi t ional  module is manual ly 
turned on to compensate for the module being serv iced.  Refer to the LOI instruct ions for 
manual  operat ion of  modules.  
 

1.  Disconnect  power f rom the UV module by turning of f  the associated ci rcui t  breaker 
in the PDDC. Disconnect ing the power cables before turning of f  the power wi l l  
damage the ci rcui t ry,  and is a hazard to personnel .  

 
2.  Disconnect  the power and data cables f rom the UV module.  
 
3.  Secure the cables to prev ent them f rom fal l ing into the channel  and being caught 

on the module during remov al  and replacement.  
 
4.  Posi t ion the j ib crane and hoist  di rect ly above the UV module to be remov ed. 

At tach the spreader bar to the hoist  and to the two l i f t ing eyes of  the UV module.  
 
5.  Raise the module unt i l  the base is abov e the water lev el  but  st i l l  below the 

eyeshields and al low the module pan to drain .  
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. 
6. Careful ly move the module to the serv ice area.  
 
7.  Always remov e the hoist  f rom the module and secure i t .  The j ib crane may be 

inadv ertent ly mov ed resul t ing in damage to the UV module or personnel  injury. 
 
8.  When instal l ing the module into the channel ,  ensure that  the cables do not  get  

pinched by the UV module.  Ensure that  the UV module is lev el before 
disconnect ing the hoi st .  

 
9.  Reconnect  the cables to the UV module.   
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8.0 UV LAMP REPLACEMENT 

Before remov ing the module f rom operat ion,  ensure that  an addi t ional  module is manual ly 
turned on to compensate for the module being serv iced.  Refer to the LOI instruct ions for 
manual  operat ion.    
 

1.  Disconnect  power to the module by turning of f  the associated ci rcui t  breaker in the 
PDDC. 

2.  Open the l id of  the module enclosure.  
3.  Locate the lamp by row number (row 1 is closest  to fan) and lamp number 

alongside the lamp socket .  
4.  Unplug the lamp f rom the socket  on the LCA by squeezing the tabs on the lamp 

plug and pul l ing.   
5.  Remov e the lamp from the jacket  by pul l ing the lamp by the wi re straight  up and 

out  of  the jacket . (reference fol lowing drawing) 
6.  Remov e the two spacer cl ips f rom the lamp and t ransfer them onto the new lamp.  
7.  Careful ly instal l  the new lamp into the jacket . Ensure that  the lamp is pushed al l  

the way to the bot tom of  the jacket .  Use care when handl ing the new lamp to 
prev ent f ingerpr ints.  

8.  Plug the lamp into the socket  on the LCA. 
9.  Close the module l id and secure al l  latches.   
10.  Turn on the associated ci rcui t  breaker.  
11.  Moni tor operat ion and record the operat ing hours of  the lamp. Refer to the LOI 

DESCRIPTION Sect ion of  this instruct ion.  
12.  Discard a UV lamp as one would a standard f luorescent lamp. 
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9.0 QUARTZ JACKET REPLACEMENT 

Quartz jacket  replacement is requi red only when the jacket  has been physical ly damaged.  
The UV module should be remov ed f rom the channel  for this operat ion.  
 

1.  Remov e the module f rom the channel  as per the MODULE REMOVAL Sect ion of  
this instruct ion.  

 
2.  Remov e the UV lamp from the jacket  being replaced in accordance wi th the UV 

LAMP REPLACEMENT Sect ion of  this instruc t ion.   If  the lamp is intact , c lean the 
lamp wi th a household glass cleaner and al low i t  to dry thoroughly.  Replace the 
lamp if  i t  is broken.  

 
3.  Remov e the jacket  by l i f t ing straight  up through the gland nipple.  The jacket  is not  

secured in the bot tom pan of  the module.  
 
4.  Inspect  the jacket-seal ing r ing to ensure that  i t  is not  damaged. I f  i t is damaged, 

remov e i t  and replace wi th a new seal .  The new seal  can be lubr icated wi th 
glycerin or soap and water to ease instal lat ion.  Ensure that  the new seal  is 
thoroughly seated.  

 
5.  Insert  the new jacket  st raight  down through the seal  in the module enclosure and 

insert  the test  tube end into the grommet in the bot tom pan. Put  a dab of  si l icone 
caulking at  the top of  the jacket  once i t  is in place.  

 
6.  Replace the UV lamp into the jacket  as descr ibed in the UV LAMP REPLACEMENT 

Sect ion of  this instruct ion.  
 
7.  Replace the module into channel  as described in the MODULE REMOVAL Sect ion 

of  this instruct ion.  
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10.0 BALLAST REPLACEMENT 

Each Bal last  operates 2 lamps.  Refer to the “ lamp fai lure” t roubleshoot ing sect ion to 
ver if y whether i t  is a bal last  or lamp which is fai led.   Note that  the bal last  nuts are 1/-28,  
the other nuts in the module are ¼-20,  they are not  interchangeable and wi l l  cross-
thread.   I f  a ballast  needs to be changed:  
 

1.  Turn of f  power to the module.  
2.  Open the l id.    
3.  Unplug the bal last ,  there is ei ther a plug in the top of  the bal last  or a pigtai l  

which plugs into the LCA harness.  
4.  Remov e retaining nut  f rom stud at  the top of  the bal last ,  lean the bal last  away 

f rom the side of  the module and l i f t  the bal last  up.   heat  t ransfer compound may 
hold the bal last  to the wal l  of  the module,  i f  this is the case l ight ly pry the 
bal last  f rom the side of  the module taking care not  to damage the bal last  or  
module. 

5.  Apply a f i lm of  Nov agard G641 heat t ransfer compound on the back of  the 
bal last  (non labled mount ing side)  using a serrated t rowel /spreader.   F i rst  run a 
1/4" serrat ion ful ly cov ering the surface f rom end to end.   Then using a 1/8"   
Serrat ion start  5" f rom each end going f rom mid bal last  outward in order to thin  
the thickness of  compound to 1/8".   This wi l l  leav e a 3"  long sect ion in the 
middle at  1/4" thickness,  and 1/8” thickness on ei ther end.  

6.  Use a t rowel  wi th "v " groov es cut  into the blade to remov e the excess grease,  
making sure that  the area in the center is thicker.  

7.  Instal l  the bal last  by f i rst  placing the bot tom mount ing slot  ov er the mount ing 
cl ip located on the bot tom of  the module.   DO NOT ADJUST THE BOTTOM 
CLIP, IT IS PRE-TORQUED TO PROVIDE A SET AMOUNT OF FORCE TO THE 
BOTTOM OF THE BALLAST. 

8.  Tighten the bol t  at  the top of  the bal last  but  leav e a gap of  about 1/16" between 
bal last  and heat  sink.  

9.  Af ter approx imately 15 minutes f inish t ightening the nut  at  the top of  the 
bal last .  Make sure that  the bal last  is f i rmly pressed against  the side of  the 
module.   The two step t ightening of  the bal last  top nut  al lows the highly v iscous 
G641 heat t ransfer compound to spread out  and set t le.  There should be an 
“ooze” of  compound f rom the sides of  the bal last .  
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Cont ract : Date:  Channel :  Module:  

 
ROW 1 

Arc 

 

Hours 

Cycles 

ROW 2 

Arc 

 

Hours 

Cycles 

ROW 3 

Arc 

 

Hours 

Cycles 

ROW 4 

Arc 

 

Hours 

Cycles 

ROW 5 

Arc 

 

Hours 

Cycles 
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MODULE STATUS RECORD 

 
LOI-DCA 
Communicat i
on 

UV Intensi ty 

DCA-LCA 
Communicat i
on 

Tem perature 

Lam ps/ELC 
Bat tery (B 
System  Only) 

 

  

G = GOOD, F = FAILED,  X = Not  Transmi tted  
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AQUARAY®®®® 40 VLS UV DISINFECTION SYSTEM 

PLC BASED LOCAL OPERATOR INTERFACE 

OPERATING INSTRUCTIONS 
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1.0 GENERAL 

The Aquaray®  40 PLC based LOI (Local  Operator Interface) features a dedicated Al len 
Bradley PLC wi th color touch screen interface to prov ide the operator ful l  control  ov er al l  
f unct ions of  the Aquaray®  40 VLS UV Disin fection System.   The system incorporates 
f low pacing,  the automat ic control  of  UV lamps in response to plant  f low. This feature 
can be di sabled al lowing manual  control  of  the number of  lamp rows act iv ated.  

2.0MENU FLOW CHART 

The screens are arranged in a menu structure as outlined below. 

MAIN SCREEN 

CHANNEL          ALARM             CONFIG  

CHANNEL SCREEN
MAIN 
ALARM  
MODULE 
PHOTOSENSOR

MODULE SCREEN
MAIN 
CHANNEL 
ALARM  
LCA

LCA SCREEN
MAIN 
CHANNEL 
MODULE 
SET/RESET 
DATA 
ALARM 

ALARM SCREEN
MAIN 

CONFIG SCREEN
MAIN  
ALARM 

RESET LAMP 
HR 
MAIN  
ALARM 
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3.0 SCREEN DESCRIPTIONS 

The fol lowing typical  screens detai l  the operat ion of  the PLC-based control  system.  The 
modules are constant ly pol led by the PLC, updat ing the data displayed  by the PLC.  I f  
the touchscreen is not  act iv ated for sev eral  minutes,  i t  automat ical ly is placed in “sleep”  
mode, simply touch any part  of  the screen to act iv ate the display.   Note that  the alarm 
banner is displayed for each indiv idual  alarm; the control  system cannot be accessed 
unt i l  the alarm banners are cleared by select ing “OK” on the alarm banner.    

Note: These screens are TYPICAL for UV controls with 
PLC-based Local Operator Interface.  The actual screens 
provided for a specific installation may differ slightly. 

PASSWORD-PROTECTED SCREENS
There are several screens which are password protected.  
These are screens that enable the user to alter key
operational data or setpoints, and are protected to ensure 
that key settings are not inadvertently changed.  Generally, 
the screens marked “RESTRICTED” are the password 
protected screens.   

PANEL HEATER
The power to the panel should always be “on” and the 
panel heater should always be energized, even if the
system is not in use. 

TOUCH SCREEN NOTE
The Panelview is a touch screen display.  Do not use pens 
or other objects to press the screen, damage may result.  
Only use your fingers to select items on the screen. 
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3.1 MAIN SCREEN 

The main screen displays an ov erv iew of  the system status.   The fol lowing opt ions are 
accessible:  

•  CONFIG SCREEN accesses the CONFIGURATION screen.  
•  SETUP SCREEN accesses the Al len Bradley Display setup screen.  
•  ALARMS accesses the ALARM screen.  
•  FLOW PACE COEFFICIENT is displayed,  by select ing this opt ion the f low pace 

coef f icient  can be changed.  The range is 50%-150%,  v alues below 100% cause 
more lamps to come on,  v alues abov e 100% cause fewer lamps to come on,  when 
compared to design condi t ions.   
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Each channel  is represented by an informat ion box ,  which displays channel  status ( this 
is a sample screen,  job-speci f ic screens may v ary sl ight ly) 

(1) Channel  operat ion mode.  The channel  operat ion 
mode is shown, ei ther OFF or ON. 

(2) UV INTENSITY.   The UV Intensi ty is displayed in  
W/cm2 (SWW1 Sensor).    This v alue is the reading 
f rom module 1 i f  only one sensor  is instal led,  or  a
weighted av erage of  al l  sensors i f  mul tiple sensors
are instal led.   Note that  the intensi ty alarm is based 
on the photosensor reading displayed on this screen.   

(3) ROW S ON.  Displays the number of  rows which 
are current ly in operat ion.   Thi s does not  include 
rows that  are on but  t im ing out  (not  requi red) due to  
minimum run timers.  

(4) MODE.  Displays current  mode, ei ther AUTO or 
MANUAL. 

(5) VIEW CHANNEL but ton,  displays the CHANNEL 
screen.  

Other data may be displayed,  depending on the si te-
speci f ic requi rements.   Typical  i tems include:  

Gate Control:  gate status wi l l  be displayed,  including alarm status,  water  depth,  
act iv e/inact ive channels,  lead/ lag set t ings,  and gate status (open/closed).  

Dose:  the appl ied dose can be displayed i f  suf f ic ient  moni tor ing equipment is prov ided 
and connected to the PLC.   

UVT:  The UV Transmi t tance as measured by  the UV Transmi t tance Analyzer i s 
displayed,  i f  the system is prov ided wi th this opt ion.  

Note that  these are opt ional  features which wi l l  only be displayed i f  prov ided.
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3.2 CHANNEL SCREEN 

The channel  screen displays an ov erv iew of  the channel  status.   The fol lowing opt ions 
are accessible:  

•  MAIN returns to MAIN screen.  
•  ALARMS accesses the ALARM screen.  
•  MODULE # but tons access the MODULE screen for the module selected.   The but ton 

also displays the status (ON/OFF/ALARM) of  the module.   ON indicates that  at  least  
one row i s cal led for and operat ing in the subject  module.   OFF indicates that  the 
module is not  cal led for to be on.   ALARM indicates that  there i s an alarm condi t ion 
present .  

•  The operator can select  global  manual  or automat ic operat ion for the speci f ic 
channel  f rom this screen using the but tons labeled as fol lows:  
♦   ALL AUTO PACE causes al l  modules to be automat ical ly f low paced.  This is the 

normal mode of operation. 

♦  MANUAL ALL OFF causes al l  modules to be turned of f . 
♦  MANUAL ON enables manual  control  of  the modules.   The number of  rows “on”  is 

control led by the “## MANUAL ROW S” select ion.   
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•  The fol lowing parameters are di splayed:  

POLLING indicates that  a pol l ing cycle is in progress,  the PLC is communicat ing 
di rect ly wi th the modules to gather operat ing information.  
ROWS ON indicates the number of  rows on in the subject  channel .  
LAMPS OUT indicates the number of  lamps out  in the subject  channel .   The 
control ler automat ical ly increases the rows cal led for to compensate for lamps 
which are out  or cannot be conf i rmed to be operat ing properly ( in the ev ent  of  a 
communicat ions fai lure,  the lamp is assumed to be out).  
UV INTENSITY  is a weighted av erage, displayed in mw/cm 2  of  al l  modules 
assigned to  moni tor photosensors (see module screen for assigning modules wi th 
sensors).   Note that  the intensi ty alarm is based on the photosensor  reading 
displayed on this screen.  

GLOBAL VS. LOCAL MANUAL/AUTOMATIC CONTROL

Note that  global  AUTO/MANUAL OFF/MANUAL ON is 
ov err idden by local  HOA OFF/HOA MANUAL/HOA AUTO 
which is selected f rom the MODULE screen.   Under normal  
operat ing condi t ions,  the local  mode should be set  to AUTO 
at  the MODULE screen;  this enables operator  control  v ia the 
global  set t ing which is accessed f rom the CHANNEL screen.  
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3.3 MODULE SCREEN 

The MODULE screen di splays an ov erv iew of  the speci f ic module’s status.   The fol lowing 
opt ions are accessible:  

•  MAIN returns to MAIN screen.  
•  CHANNEL returns to the CHANNEL screen.  
•  ALARMS accesses the ALARM screen.  
•  CLEANING accesses the CLEANING screen.  
•  Assign UVINT sensor  – Act iv ates moni tor ing of  the UV sensor.   I f  there is a  

sensor instal led and the module is “ON”,  a UV intensi ty v alue wi l l  be di splayed.   I f  
there i s no sensors signal ,  but  the UV sensor i s act iv ated,  an alarm wi l l  be 
indicated.   Not  al l  modules are equipped wi th sensors,  normal ly just  one per  
channel .  

•  DCA INFORMATION box displays the status of  moni tored points,  as fol lows:  
♦  COMLINK indicates communication status between the module (DCA) and the 

PLC. 
♦  UV INT indicates the current  intensi ty reading in MW/CM2.  If  there is no 

intensi ty moni tor,  the display is blank.  
♦  TEMP indicates the temperature status in the module.   Each DCA and LCA has a 

ci rcui t board mounted temperature probe which constant ly moni tors the ambient 
temperature in the module and ini t iates an alarm if  i t  exceeds a pre-set  l im it . 
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♦  BATTERY indicates the status of  the backup bat tery mounted on the DCA.  The 

purpose of  the bat tery  is to store information about the module – hours,  cycles,  
photosensor data.   I f  a bat tery alarm is indicated,  the bat ter ies on the DCA 
should be changed.  There are 2 bat ter ies,  when changing the bat ter ies change 
one f i rst ,  leav ing the other in the DCA to maintain stored v alues,  then change 
the second once the f i rst  has been instal led.  

♦  ADJ LAMP indicates adjacent  lamp fai lure in the subject  
module.   Adjacent  lamp fai lure is indicated whenev er two or  
more adjacent  lamps are out  or cannot  be conf i rmed to be in 
operat ion when cal led for. 

•  Row informat ion is displayed,  as fol lows:  
♦  (1) lamp status,  of f  (black),  on (green),  alarm (red),  t iming 

out  due to minimum run timer (yel low).  
♦  (2) row status,  OK indicates that  no alarms are present ,  

ALARM indicates that  an alarm condi t ion exists,  v iew row for 
detai led information.  

♦  (3) VIEW ROW accesses the ROW  screen.  

•  HOA (Hand/Off /Auto) control  is accessib le.   HOA OFF 
implements local  manual  OFF.  HOA MANUAL implements
local  manual  ON control .   HOA AUTO is the normal  mode of  
operat ion;  i t  enables control  of  the subject  module f rom the 
CHANNEL screen (global  control  enabled).  

GLOBAL VS. LOCAL MANUAL/AUTOMATIC CONTROL

Note that  global  AUTO/MANUAL OFF/MANUAL ON is 
ov err idden by local  HOA OFF/HOA MANUAL/HOA AUTO 
which is selected f rom the MODULE screen.   Under normal  
operat ing condi t ions,  the local  mode should be set  to AUTO 
at  the MODULE screen;  this enables operator  control  v ia the 
global  set t ing which is accessed f rom the CHANNEL screen.  
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             3.4 LCA ROW SCREEN 

The LCA ROW  screen di splays an ov erv iew of  the status for an indiv idual  row of  lamps.  
The fol lowing opt ions are accessible:  

•  MAIN returns to MAIN screen.  
•  CHANNEL returns to the CHANNEL screen.  
•  MODULE returns to the MODULE screen.  
•  SET RESET DATA accesses the LCA ROW  SET/RESET DATA screen (password 

protected)  
•  ALARMS accesses the ALARM screen.  

The fol lowing data is di splayed:  

LAMP STATUS is indicated by the box  labeled LAMP X, indicat ing of f  (black),  on 
(green),  alarm (red),  t iming out  due to minimum run t imer (yel low).  
HOURS indicates actual  operat ing hours for the subject  lamp.   
CYCLES indicates actual  cycles for the subject  lamp.  

Note that  when a lamp is replaced the hours and cycles should be reset  by accessing the 
LCA ROW SET/RESET DATA screen.   (password protected)  
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. 
TEMP indicates the temperature status,  OK (green),  alarm (red).  
COMLINK indicates the communicat ion status between the DCA and LCA for the subject  
row.  
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3.5 LCA ROW SET ROW DATA SCREEN 

The LCA ROW SET/RESET DATA SCREEN enables the operator to set  or reset  lamp 
hours and cycles.  The fol lowing opt ions are accessible:  

•  MAIN returns to MAIN screen.  
•  CHANNEL returns to the CHANNEL screen.  
•  MODULE returns to the MODULE screen.  
•  LAMP ROW returns to the LAMP ROW screen.  
•  ALARMS accesses the ALARM screen.  

Two opt ions are accessible which al ter the stored value for the HOURS and CYCLES for 
the speci f ic lamp.  RESET HOURS & CYCLES sets the hours and cycles to 0.   This 
funct ion is used when replacing a lamp.  SET HOURS & CYCLES enables the operator to  
store a speci f ic value for the hours and cycles for a speci f ic lamp.  This funct ion is used 
if  the DCA is replaced and information regard ing hours and cycles is lost .    
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3.6 LCA ROW SET LAMP DATA SCREEN 

The LCA ROW SET LAMP DATA SCREEN enables the operator to set  lamp hours and 
cycles.  The fol lowing opt ions are accessible:  

•  MAIN returns to MAIN screen.  
•  CHANNEL returns to the CHANNEL screen.  
•  MODULE returns to the MODULE screen.  
•  LAMP ROW returns to the LAMP ROW screen.  

The box  labeled HOURS enables the operator to enter a speci f ic v alue for the hours 
stored for a  speci f ic lamp. The box  labeled CYCLES enables the operator to  enter  a  
speci f ic v alue for the cycles stored for a  specif ic lamp.  This funct ion is used i f  the DCA 
is replaced and information regarding hours and cycles i s lost .  
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3.7 CLEANING SYSTEM CONTROL SCREEN 

This screen enables control  and moni tor ing of  the cleaning system, as fol lows:  

•  In the center of  the screen i s the STOP CLEANING SYSTEM button manual ly halts 
al l  operat ion of  the cleaning system unt i l  another select ion is made. 

•  MANUAL CONTROL:  On the lef t  side of  the screen are the MANUAL UP, START 
CYCLE, AND MANUAL DOW N select ions which enable the operator to manual ly 
control  the cleaning system. 

•  AUTOMATIC CONTROL: on the r ight  side of  the screen is the AUTO CLEAN 
select ion which places the cleaning system for the module in quest ion into  
automat ic mode. 
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Data displayed on the screen includes:  (REQ is the setpoint ,  ACT is the actual  count  
since last  ini t iat ion) 

•  CLEANING PERIOD which i s the t ime between automat ic ini t iat ion of  cleaning 
cycles.   Set  to 24 hrs normal ly. 

•  CLEANING SPACING is the t ime between ini t iat ion of  cleaning of  successiv e 
modules in the channel .   Normally this is set  to 15 minutes.  

•  CLEANING MODULE – Indicates that  the module is being cleaned at  this t ime. 
•  WIPER STATUS bar – shows “Cleaner at  top” when i t  is parked,  “cleaner mov ing 

up” or “cleaner mov ing down”  when the cleaner i s in mot ion,  “cleaner  at  bot tom” 
only appears when the uni t  has been manual ly operated (since as soon as i t  hi ts 
the bot tom i t  starts back up to the top,  this state i s nev er reported under  
automat ic operat ion).   I f  no status i s detected,  “cleaner  in mot ion” appears,  thi s 
happens when the status of  the cleaner cannot be conf i rmed by the control ler.   In 
this case,  the cleaner should be run up manual ly unt i l  the top l im it  swi tch is made 
(“cleaner at  top”),  the operat ion should be manual ly v er if ied by the operator i f  this 
is the case.  

Setpoints are changed v ia the CONFIGURATION screen.
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3.8 ALARM SCREEN 

The ALARM screen displays an hi stor ical  l ist  of  al l  alarms, whether  or not  they are st i l l  
pending.   The CLEAR LIST select ion clears the l ist .   The ACK ALL select ion 
acknowledges al l  of  the alarms on the l ist ,  and remov es the alarm banner.    

The data on the screen is conf igured as fol lows:  

(date/ t ime of  alarm)(date/ t ime of  acknowledgement)(alarm descript ion)  

Note that  dur ing normal  operat ion any alarms that  are detected wi l l  be indicated by an 
“alarm popup” banner on the screen which must be “cleared” before the screens can be 
accessed.  At  t imes,  mul tiple alarms may be indicated in which case the “clear” but ton 
must be pressed mul t iple times.  
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3.9 CONFIGURATION SCREEN  

The conf igurat ion screen al lows the operator to al ter operat ional  set t ings in the PLC.   
The fol lowing are accessible:  

Note:   Use the  and  but tons to highl ight  the desi red select ion.   Use the 

 but ton to al ter the select ion.   Note that  the decimal point  is f ixed and cannot  
be mov ed or ov er-wri t ten. 

•  MIN RUN TIMER – the lamps must run for a  minimum of  4 hours (240 mins) any  
t ime that  they are turned on,  this feature l imi ts cycl ing of  the lamps.  The timer can be 
increased to a v alue abov e 4 hours,  but  i f  i t is set  to a v alue lower than 4 hours 
excessiv e lamp cycl ing could resul t .   If  the t imer is set  to less than 4 hours,  lamp and 
equipment warrant ies are v oided because of  the possibi l i ty of  excessiv e cycl ing of  lamps 
and other equipment in the modules.  
•  MINIMUM ROWS ON – the mininum number of  rows on is general ly set  to 5 for 
most  instal lat ions,  reuse instal lat ions somet imes requi re a higher number (normal ly 10 
rows minimum) The minimum number of  rows on is ov erridden by LOCAL and GLOBAL 
manual  operat ion.  
•  UV INTENSITY LOW – is general ly set  to 1 mw/cm2. 
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. 
•  FLOW LEVEL AT 20 MA is the f low lev el  that  is represented by the f low meter at 
20 mA.  This is important  since the operat ion of  the equipment is based on f low rate;  an 
improper f low set t ing can cause ov er- or under- dosing of  the f low. 
•  PLANT DESIGN FLOW is the maximum f low for which the system is designed to  
prov ide disinfect ion.   This v alue represents the peak f low to be t reated when al l  modules 
are in operat ion.   The number of  lamp rows in operat ion i s calculated based on this peak  
f low, for f lows less than the peak the number of  lamp rows in operat ion is proport ional ly 
less.  
•  CLEANING PERIOD and SPACING are defaul t  setpoints for the cleaning system; 
normal ly the period is set  to 24 hrs (once a day) and the spacing i s set  to 0 mins (al l  
modules wi l l  be cleaned simul taneously)  
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3.10 UVT AND DOSE CONTROL SCREEN 

Some systems are designed to be control led to prov ide a target  dose based on the 
reading f rom an on-l ine UV Transmi ttance analyzer.   Systems which do not  include the 
on-l ine analyzer are simply control led based on design condi t ions in relat ion to the 
current  f low rate.  

This screen di splays the current  UVT as measured by the onl ine UVT analyzer,  the 
current  calculated operat ional  dose,  and the target dose.   The target  dose can be al tered 
f rom this screen by select ing the TARGET DOSE but ton.  





# Pos Qty Description Ozonia Part#

1

2 Refer to Ozonia Dwg # X0030-H20

3

4 MODULE ASSEMBLY

5 1 1 Module Assembly (Complete Unit) X0030-H20

6

7 FRAME & ENCLOSURE ASSEMBLY 

8 1 1 Frame & Enclosure Assembly X0024-H09

9 1-1 14 1/4"-20 HEX NUT M0001-H01

10 1-2 4 1/4"-20 UNC NYLON INSERT HEX NUT M0002-H01

11 1-3 48 #10 UNC x 1/2" A/R SELF DRILL AND TAP SCREW M0006-H02

12 1-4 4 1/4"-20 UNC x 2" LONG PAN HEAD SCREW M0005-H01

13 1-5 2 1/4"-20 UNC x 1" LONG PAN HEAD SCREW M0005-H02

14 1-6 14 #6 x 1/2 UNC x 5/8" A/R SELF DRILL AND TAP SCREW M0006-H01

15 1-7 2 1/4"-20 UNC x 1/2" LONG ROUND HEAD MACHINE SCREWS M0007-H01

16 1-8 20 1/4"-28 HEX NUT M0013-H03

17 1-9 22 1/4" WASHER M0014-H01

18 1-10 20 1/4"-28 x 11/16" LG. STUD M0024-H01

19 1-11 20 1/2"-28 x 1.5" LG. HEX HEAD CAP SCREW M0025-H01

20 1-12 1 MODULE ENCLOSURE X0024-G47

21 1-13 1 FRAME BOTTOM PAN X0024-G02

22 1-14 1 COOLING FAN MOUNTING SHROUD X0024-G03

23 1-15 6 EMKA LATCH X0024-G0523 1-15 6 EMKA LATCH X0024-G05

24 1-16 6 HEYCO SEALING WASHER X0024-G06

25 1-17 2 LID HINGE X0024-G07

26 1-18 1 MODULE FRAME WELDMENT X0024-G48

27 1-19 1 LID ENCLOSURE ASSEMBLY X0024-G09

28 1-20 1 HEAT SINK (RIGHT SIDE, END SIDE, LEFT SIDE ) X0024-G10

29 1-21 1 LIFTING EYE X0024-G13

30 1-22 20 SPRING X0024-G14

31 1-23 20 BEVELED WASHER X0024-G15

32 1-24 1 3/4" MALE COUPLING x BSPP FEMALE THREAD X0024-G28

33 1-25 2 FAN X0024-G29

34 1-26 1 HINGE SIDE LIFTING EYE X0024-G45

35 1-27 1 PIN SURFACE-MOUNT HINGE WITHOUT HOLES X0024-G46

36

37

38 WIPER MOTOR ASSEMBLY

6 2 1 WIPER MOTOR ASSEMBLY X0002-H04

40 2-1 2 NYLON INSERT HEX NUT 1/4"-20 UNC M0001-H01

41 2-2 4 HEX NUT 1/4"-20 UNC M0002-H01

42 2-3 8 WASHER  FLAT 1/4" DIA. M0014-H01

43 2-4 1 WASHER  FLAT 3/8" DIA. M0014-H02

44 2-5 1 SPRING PIN  1/8" DIA. 1-1/4 LG. M0009-H02

45
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# Pos Qty Description Ozonia Part#

46

47 2-8 1 SHAFT SEAL X0002-G17

48 2-9 1 MOUNTING BRACKET X0002-G18

49 2-10 1 TORQUE  LIMITER X0002-G19

50 2-11 1 CLEANING SYSTEM SCREW X0002-G20

51 2-12 1 LOWER BEARING BLOCK X0002-G21

52 2-13 1 ENCLOSURE SHAFT BEARING X0002-G22

53 2-14 1 THREADED SHAFT COLLAR X0002-G32

54 2-15 1 BEARING SKF 7200BEP X0002-G24

55 2-16 1 LOWER SCREW NUT X0002-G25

56 2-17 1 MOTOR X0002-G27

57 2-18 1 GEAR HEAD X0002-G43

58

59 MECHNICAL LIMIT SWITCH ASSEMBLY

60 3 1 MECHANICAL LIMIT SWITCH X0026-H01

61 3-1 2 1/4"-20 HEX NUT M0001-H01

62 3-2 4 #4-40 UNC HEX NUT M0001-H02

63 3-3 8 1/4" FLAT WASHER M0014-H01

64 3-4 1 SPACER UNTHREADED  1/2" O.D. x 1 1/2" LG. M0012-H03

65 3-5 4 E-STYLE RETAINING RING 1/4" DIA. ROD M0008-H01

66 3-6 4 SPACER UNTHREADED 1/4" O.D. x 3/16" LG. M0012-H02

67 3-7 2 JAM NUTS  HEX 7/16"-20 UNF M0016-H01

68 3-8 8 #4 FLAT WASHER M0014-H03

69 3-9 4 #4-40 SOCKET HEAD CAP SCREW x 7/8" LG. M0017-H0169 3-9 4 #4-40 SOCKET HEAD CAP SCREW x 7/8" LG. M0017-H01

70 3-10 2 SPRING PINS M0009-H01

71 3-11 2 LIMIT SWITCH MINIATURE  SNAP ACTING  SPDT X0026-G01

72 3-12 1 SWITCH BRACKET X0026-G02

73 3-13 1 ENCLOSURE LIMIT SWITCH BEARING BLOCK X0026-G03

74 3-14 1 SWITCH ACTUATION ROD X0026-G04

75 3-15 1 SHAFT SEAL X0026-G05

76 3-16 2 SPRING X0026-G06

77 3-17 1 SCREW ADJUSTER X0026-G07

78 3-18 2 SWITCH ACTUATOR X0026-G08

79

80 JACKET WIPER PLATE ASSEMBLY

81 4 1 JACKET WIPER PLATE ASSEMBLY X0025-H01

82 4-1 10 1/4"-20 UNC HEX NUT M0001-H01

83 4-2 2 SET SCREW #8-32 UNC x 3/16" M0010-H01

84 4-3 10 SPACER UNTHREADED 1/2" OD x 3/16" LG. M0012-H01

85 4-4 10 1/4" LOCK WASHER M0022-H01

86 4-5 1 CLEANING PLATE (UPPER) X0025-G01

87 4-6 1 CLEANING PLATE (LOWER) X0025-G02

88 4-7 40 WIPER BRUSH  1.75 TURN X0025-G03

89 4-8 1 POWERAC PLASTIC ACTUATING NUT X0025-G04

90 4-9 1 POWERAC PLASTIC ACTUATING NUT (NO THREAD) X0025-G06

91
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# Pos Qty Description Ozonia Part#

92

93 SENSOR CABLE & MOUNTING ASSEMBLY

94 5 1 SENSOR MOUNTING & CABLE ASSEMBLY X0017-H06

95 5-1 1 UV SENSOR X0017-G18

96 5-2 1 AMPLIFIER BODY X0017-G21

97 5-3 1 5" CABLE X0017-G22

98 5-4 1 19" CABLE X0017-G23

99 5-5 1 O-RING X0017-G24

100 5-6 1 AMPLIFIER BRACKET ASSY X0017-G25

101 5-7 1 NUT HUBBLE X0017-G26

102

103

104 TOP LAMP SUPPORT ASSEMBLY

105 6 40 TOP LAMP SUPPORT ASSEMBLY X0027-H01

106 6-1 1 GLAND NUT X0027-G01

107 6-2 1 SEALING RING X0027-G02

108 6-3 1 LOCK-NUT X0027-G03

109

110 BOTTOM LAMP SUPPORT ASSEMBLY

111 7 40 BOTTOM LAMP SUPPORT ASSEMBLY X0031-H01

112 7-1 1 CLOSED END GROMMET X0031-G01

113 7-2 1 SILICON SPONGE FILLER X0031-G02

114 7-3 1 SPACER CLIP X0031-G03

115115

116 QUARTZ TUBE

117 8 40 QUARTZ TUBE X0015-H13

118

119 UV LAMP

120 9 40 UV LAMP X0016-H09

121

122 ELECTRONIC BALLAST

123 10 20 ELECTRONIC BALLAST X0029-H01

124

125 DISCONNECT SWITCH ASSEMBLY

126 11 1 DISCONNECT SWITCH ASSEMBLY X0028-H01

127 11-1 2 NUT HEX 1/4"-20UNC M0001-H01

128 11-2 6 NUT HEX #8-32UNC M0001-H03

129 11-3 2 WASHER FLAT 1/4" M0014-H01

130 11-4 6 WASHER FLAT #8 M0014-H04

131 11-5 6 MACHINE SCREW RND HEAD  #8 M0007-H02

132 11-6 1 DOOR SWITCH MOUNTING BRACKET X0028-G01

133

134

135

136

CHECKED: TITLE: SHT:

MDL 09/6/11                    Aquaray® 40  "HO" Module (Warm Lamp) 3 of 4

APPROVED: DWG No: REV:

18000-02-0167 A

Ozonia North America  LLC                                                        

600 Willow Tree Road                                         

Leonia, NJ 07605
BM



# Pos Qty Description Ozonia Part#

137

138

139 LCA ASSEMBLY

140 12 5 LCA ASSEMBLY X0056-H01

141

142 DCA ASSEMBLY

143 13 1 DCA ASSEMBLY X0057-H01

144

145

146

147 LID HOLDER ASSEMBLY

148 14 1 LID HOLDER ASSEMBLY X0069-H01

149 14-1 2 PAN HEAD PHILLIPS TAPPING SCREW M0006-H01

150 14-2 2 M6 WASHER M0027-H02

151 14-3 5 M8 WASHER M0027-H03

152 14-4 2 M6 HEX NUT M0028-H03

153 14-5 4 M8 x 25 HEX HEAD SCREW M0029-H03

154 14-6 1 M8 x 35 HEX HEAD SCREW M0029-H04

155 14-7 2 M6 x 12 HEX HEAD SCREW M0029-H05

156 14-8 1 UPPER LEVER X0069-G01

157 14-9 1 LOWER LEVER X0069-G02

158 14-10 1 ENCLOSURE HOLDER MOUNTING BRACKET X0069-G03

159 14-11 1 LID HOLDER MOUNTING BRACKET X0069-G04

160 14-12 5 M8 DIN 292 WELDED NUT X0069-G05160 14-12 5 M8 DIN 292 WELDED NUT X0069-G05

161 14-13 5 INSERT BUSHING X0069-G06

162 14-14 1 22mm O.D. x 8mm I.D. SPACER X0069-G07

163 14-15 2 M6 x 15mm STUD X0069-G08

164 14-16 4 LARGE O.D. WASHER X0069-G09

165 14-17 2 M6 DIN 292 WELDED NUT X0069-G10

166 14-18 1 QUICK RELEASE PIN X0069-G14

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181
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ITEM# QTY. DESCRIPTION MANUF/SUPPL MODEL# PART# OZONIA# SIZE MATERIAL FINISH

- 1 AQUARAY 40 HO MODULE ASSEMBLY X0030-H20

1 1 MODULE FRAME ASSEMBLY X0024-H09

2 1 WIPER MOTOR ASSEMBLY X0002-H04

3 1 MECHANICAL LIMIT SWITCH ASSEMBLY X0026-H01

4 1 JACKET WIPER PLATE ASSEMBLY X0025-H01

5 1 SENSOR CABLE & MOUNTING ASSEMBLY X0017-H06

6 40 TOP LAMP SUPPORT ASSEMBLY X0027-H01

7 40 BOTTOM LAMP SUPPORT ASSEMBLY X0031-H01

8 40 QUARTZ TUBE X0015-H13

9 40 UV LAMP X0016-H09

10 20 ELECTRONIC BALLAST X0029-H01

11 1 DISCONNECT SWITCH ASSEMBLY X0028-H01

12 5 LCA ASSEMBLY X0056-H01

13 1 DCA ASSEMBLY X0057-H01

14 1 LID HOLDER ASSEMBLY X0069-H01

15 ENCLOSURE COMPONENT ASSEMBLY 18000-02-0228

NOTES:

 UNLESS OTHERWISE SPECIFIED ALL DIMENSIONS ARE1.
      IN INCHES.

 FOR LIST OF PARTS REFER TO OZONIA DWG2.
      18000-02-0167.

 FOR ENCLOSURE DETAIL SEE:3.
      ENCLOSURE COMPONENT ASSEMBLY 18000-02-0228.
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40 HO UV LAMP SPECIFICATION SHEET 
 
 

Descr ipt ion Low Pressure High Output Lamp for Aquaray 40 

HO VLS 

UV Emission At least 90% at 253.7 nm wavelength  

UVC Lamp Output  52.0 UVC watts  

UV lamp output (at 

distance of  1 meter in air)  

370 μw/cm2  

Minimum Arc Length 58 inches 

Power Consumpt ion Lamp: 166 watts 

Lamp and Auxi l iary: 172 watts  

Electr ical Connect ions non-proprietary pigtail with molded 2 -wire 

connector  

Features - Low pressure mercury sl iml ine , hot 

cathode instant start  design in which the 

coi led f i lament cathodes are heated by the 

arc current.  

-  Clamped f i lament design, signif icantly 

rugged to withstand shock and vibrat ion.  

- Lamps produce no ozone 

- UV resistant lamp bases.  

- Design prevents electr ical arcing between 

electr ical connect ions in moist condit ions.  
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40 HO QUARTZ SLEEVE SPECIFICATION SHEET 
 
 

Description Quartz Sleeve for Aquaray 40 HO VLS Lamp 

Material 99.9% Si l icon Dioxide 

Minimum transmission 

at 253.7 nm wavelength 

90% 

Wall  Thickness 1 mm, nominal 

Features - One end is closed test tube type and other 

is open and features smooth edges 
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40 HO ELECTRONIC BALLAST SPECIFICATION 
SHEET 

 
 

Descr ipt ion Electronic Bal last  for Aquaray 40 HO VLS 

Lamps Operated 2 per ballast  

Input Voltage 230 VAC, 50/60 Hz nominal  

Input Operating Voltage 200 to 250 VAC, 50/60 Hz 

Input Current  1.5 Amps, nominal 

Power Factor  > .95, nominal  

Low Temperature Start ing: 0.0 °C @ nominal input  

Maximum Case 

Temperature 

70 °C  (158°F) 

Bal last Connector  AMP p/n 770969-1 

Pin Conf igurat ion 1. AC Line Input  

2. AC Line Input  

3. Ground 

4. Lamp 1 

5. Common Lamp 1,2  

6. Lamp 2 

Isolat ion Lamps are electr ical ly isolated f rom the input  
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40 HO LAMP CONTROL ASSEMBLY (LCA) 
 
 

Description Lamp control  assembly for monitoring and 

controll ing 40 HO lamps 

Number per 40 HO 

module 

5 

Lamps Operated 8 

Features - Onboard diagnostic LED indicators to 

simpl i fy diagnosis and repairs 

- Al l  electronic boards conformal ly coated 

to protect against moisture and 

corrosion. 
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40 HO DATA CONTROL ASSEMBLY (DCA) 
SPECIFICATION SHEET 

 
 

Description Data control  assembly for providing 

coordinated command, control  and 

communications between the UV modules and 

the UV control  panel via RS485. 

Number per 40 HO 

module 

1 

Lamps Operated 40 

Features - Onboard diagnostic LED indicators to 

simpl i fy diagnosis and repairs 

- The DCA col lects information on: 

o Lamp Operation 

o UV Intensi ty 

o Temperature 

o Backup Battery Condition 

- The DCA stores information regarding 

o Lamp Operating Hours 

o Lamp On/Off Cycles 

o Module Identi f ication 

 
 
 
 
 





# Tag No./Item No. Qty Manufacturer/Supplier Manufacturer # Ozonia # Source # Rev

1 1 1 KORMAN SIGNS X0053-H01

2 2 1 WOODHEAD 5527W  

3 3 1 SETON CO/ PROVIDED BY DALLAS CAT. NO. M3270 X0053-H02 A

4 4 2 INTERCON, INC X0048-H01

5 5 1 CONXALL P/N 4295 

6 6 1 INTERCON, INC X0049-H01

7 7 1 MELTRIC/Dallas X0047-H04

8 8 1 THOMAS & BETTS #2942NM 

9 9 1 McMASTER-CARR P/N 2140K56

10 10 1 INTERCON, INC X0054-H01

11 11 1 INTERCON, INC X0050-H01

12 12 1 COOPER/BUSSMAN CDNF45

13 13 1 COOPER/BUSSMAN CDHXB65 HANDLES, PISTOL GRIP, BLACK, NEMA4X

14 14 1 COOPER/BUSSMAN CDS48P

15 15 2 EBM-PAPST LZ120 X0085-H01 D

16 16 1 THOMAS & BETTS # 2RB14X OR APPROVED EQUAL 

17 17 1 CAROL  OR APPVD EQUAL CAT. NO.:16012 

18 18 1 NOVAGARD G641 X0078-H01 C

19 19 1 SETON CO/ PROVIDED BY DALLAS X0094-H01 F

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

1. Refer to Drawing # 18000-02-0228 Rev

2. It is only for one module.

PageDrawing Number

CAUTION SIGN

PHOTOCELL CONNECTOR ASSEMBLY

CORDSET FOR FAN

LOT HEAT TRANSFER COMPOUND

POWER DISTRIBUTION HARNESS ASSEMBLY

List of Material for Module Top Enclosure Wiring Assembly 600 Willow Tree Rd.,  Leonia NJ 07605

1 of 1F18-000-02-0229A

SETON GRAPHIC OSHA SIGN, 21/2" X 1 3/4"  PRESSURE SENSITIVE VINYL,   

HIGH VOLTAGE,  

HO BALLAST INTERCONNECT HARNESS

CORD SEALING GRIP 1” NPT, CABLE DIA. RANGE (.700” -.950”)

SHAFT, FOR DISCONNECT SWITCHES

 STAKON BUTT SPLICE, VINYL  EXPANDED INSULATION, 16-14 AWG  

RANGE  .# 2RB14X OR APPROVED EQUAL 

LENGTH AS REQUIRED, 2 CONDUCTOR, 18 AWG, 90°C, 600V, SOW 

MODULE INPUT POWER CABLE ASSY. (6 AWG) (MELTRIC CONN.)

CONNECTOR CAP, MULTI-CON-X CAT. P/N 4295 

PHOTOCELL /DATA HARNESS ASSEMBLY

DISCONNECT SWITCH, 60 AMP

Description

AQUARAY 40 DECAL

 CORD SEALING GRIP WITH  O- RING, CABLE SIZE 0.312"-0.375" (FOR  0.345" OD) 

DESICCANT, 8 OZ. PACKAGE





















# Tag No. Qty Manufacturer Manufacturer # Ozonia # Source # Rev.

1 PDDC_Encl 1 Hoffman A48H3612SSLP3PT 

2 PDDC_Encl 1 Hoffman A-48P36

3 PDDC_Encl 1 Hoffman AFK2412SS  

4 PDDC_Encl 1 Hoffman A-DSTOPK

5 242LT 1 Hoffman LF120V18

6 242LT 1 Hoffman F8T5

7 245HTR 1 Hoffman D-AH4001B

8 PLC_CHS 1 Allen Bradley 1746-A7

9 PLC_CPU
1

Allen Bradley 1747-L552

10 PLC_MEM 1 Allen Bradley 1747-M13

11 PLC_PS 1 Allen Bradley 1746-P2

12 PLC_AI 1 Allen Bradley 1746-NI4

13 PLC_DI 1 ALLEN BRADLEY 1746-IA4

14 PLC_MVI 1 Prosoft MVI46-ADM

15 PLC_FIL 3 Allen Bradley 1746-N2

16 256-PV 1 Hoffman AWDH2420N4SS

18" Fluorescent Enclosure Light, 120 VAC

Hoffman Window Panel Kit, NEMA 4X

Description

Enclosure Floor Mounted with 3 point latch, SS304, 48"X36"X12", 

NEMA 4X

Painted Steel Sub Panel,  45"X33"

Door Stop Kit, UL Listed

Floor Stand Kit, 24"X12.06"X9.09", UL Listed

FILLER, UL Listed

Memory Module, 64K For SLC 5/05

SLC 5/05 CPU, 32 K Memory with Ethernet and RS 232 Com Ports, 

UL Listed

Enclosure Heater with Fan, 400 W, 115 VAC, 3.3 Amps

7 Slot Chassis, UL Listed 

MVI 46, MultiVendor Comm. Module for A/B SLC 5/05

PLC Power Supply, UL Listed

Analog Input, 4 PT, UL Listed

PanelView Plus 1000, 10" Touch Screen Display, Ethernet and 

4 Channel Digital Input Module, 120 VAC

Fluorescent Bulb for 18" Fluorescent Enclosure Light, UL Listed

17 256-PV 1 Allen Bradley 2711P-T10C4D1

18 ETH-1,2 2 Shop

19 ES-1 1 Phoenix Contact 2891152

20 214CB 1 ABB S201-C8

21 CB-254 1 ABB S201-C2

22 CB-255 1 ABB S201-C6

23 254-PS 1 Siemens 6EP1 333-3BA00

24 311-COS 1 B&B Electronics 232IDXSS X0072HO1

25 311-COS 1 L-COM TRD855-5

26 311-COS 1 L-COM RA258M

                                                                                                                                          Rev

1 of 2

Ethernet Cable with RJ-45 conectors at both ends, shop to make 

required length

Ethernet Switch, 5 RJ-45 ports, 24 VDC

PanelView Plus 1000, 10" Touch Screen Display, Ethernet and 

RS232, 24VDC UL Listed

1. Refer to Panel Layout Drawing # 18253-02-0200

2. Refer to Electrical Schematic Diagram # 18253-77-0050

Drawing Number

A 18253-02-0226

Circuit Breaker, 115 VAC, 8 Amps, Single Pole

Power & Data Distribution Center - List of Materials                                                 

Fountain, CO

Cat 5 Cable 5 Ft. Length with RJ 45 Connector At Each End, for 

Connecting MVI#1 & 2 To 126 & 146COS

Code Operated Switch Box, Eight Port Master Switch with one RS 

232 Master Port and Eight RS422/485 Slave Ports

600 Willow Tree Road, Leonia NJ 07605

OZONIA NORTH AMERICA

L-COM Modular Adaptor, (DB25M TO RJ45)

Page

Circuit Breaker, 115 VAC, 2 Amps, Single Pole

Circuit Breaker, 115 VAC, 6 Amps, Single Pole

Sitop, DC Power supply, 88-132 vac input, 24 vdc, 5 amp out



# Tag No. Qty Manufacturer Manufacturer # Ozonia # Source # Rev.Description

27 311-COS 2 GC Electronics 41-1311

28 311-COS 2 GC Electronics 45-5008

29 311-COS 1 59972-H01 X0073HO1 Shop

30 Decal 1 Ozonia X0053HO1

31 1NP, 2NP 2 Ozonia 18253-02-0238 Shop

32 A/R Alpha Cable 2403C

33 250SS 1 Islatrol IC-107

34 212-TRF 1 ACME TB-81216

35 Load Center 1 1 Square D QO320L125G

36 Load Center 1 1 Square D QOC24US

37 1CB-A 1 Square D QO380

38 2CB-A; 6CB-A 2 Square D QO240HID

39 9CB-A 1 Square D QO210

40 Surge Breaker A,B 2 Square D Q02175SB

41 269-REC 1 Weidmueller 6720005421

42 274-REC 1 Weidmueller 6720005422

43 Wireway A/R HellermannTyton PO293033

Ozonia Nameplate

Low Capacitance Cable

120V/15A Duplex GFCI Receptacle, Din rail mountable

Lug Panel, 20 Ckt,125 A, 3Phase,4-Wire with Gnd. Bar, UL 489

Circuit Breaker, 2 Pole, 40 Amps, 230VAC, UL 489

1"W X 3"H, White Wireway Duct

2 Pole Plug ON, Surge Arrestor, 175 VAC, UL 489

Circuit Breaker, 2 Pole, 10 Amps, 230VAC, UL 489

DB25M (Male) Sub-Miniature Solder Cup, Fully Populated 

Connectors

Nameplates

Surge Suppressor, 120 VAC, 7 Amps

120V/15A Duplex Receptacle, Din rail mountable

Circuit Breaker, 3 Pole, 80 Amps, 230VAC, UL 489

304 SS, Bracket Mounting for 8 Port Code Operated Switch

Color Coded D-SubMiniature Plastic Hood For DB25M Connector

Industrial Control Transformer, 750 VA, 230/120, UL listed

Indoor Cover, UL Listed

43 Wireway A/R HellermannTyton PO293033

44 Wireway A/R HellermannTyton PO293026

45 Wireway A/R HellermannTyton PO293019

46 Wireway A/R HellermannTyton PO293027

47 TB 56 Weidmueller 102000

48 TBE 18 Weidmueller 106120

49 TB_G 4 Weidmueller 101000

50

                                                                                                                                          Rev

2"W x 3"H, White Wireway Duct

Ground Terminal Block, Green/Yello Wemid, UL rated #22…12 

AWG

2 of 2

600 Willow Tree Road, Leonia NJ 07605

Drawing Number Page

OZONIA NORTH AMERICA

1. Refer to Panel Layout Drawing # 18253-02-0200

2. Refer to Electrical Schematic Diagram # 18253-77-0050

Terminal Block, WDU 2.5

Terminal Block End Barriers

1"W X 3"H, White Wireway Duct

A 18253-02-0226

Power & Data Distribution Center - List of Materials                                                 

Fountain, CO

1"W X 3"H, Snap On Cover for the Wireway Duct

2"W X 3"H, Snap On Cover for the Wireway Duct
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ITEM QTY TEXT 
LETTER 

HEIGHT 

NAMEPLATE 

DIMENSION 
SPEC 

1NP 1 
POWER & DATA DISTRIBUTION 

CENTER PDDC-1 
1/2" 3" x  5" 7 

2NP 1 LOAD CENTER # 1 1/8" 3/4" x  2" 7 

 
 
 
 
 
 
Speci f icat ions:   

  1 = Self -adhesiv e and screw holes whi te lamicoid:  engrav ed black letter ing 
  2 = Aluminum metal -photo:  black let ter ing 
  3 = Self -adhesiv e red metal -photo:  whi te let ter ing 
  4 = Self -adhesiv e and screw holes yel low lamicoid:  engrav ed black let ter ing 
  5 = Self -adhesiv e and screw holes red lamicoid:  engrav ed whi te let ter ing 
  6 = Self -adhesiv e and screw holes black lamicoid:  engrav ed whi te let ter ing 

7 = Self -adhesiv e black lamicoid:  engrav ed whi te let ter ing:   
8 = Self -adhesiv e red lamicoid:  engrav ed whi te let ter ing 

 
   





18253 Fountain, CO Database

Rev. (-)

Channel # 1

DCA/LCA Name 0 1 2 3 4 5 6

Channel 1 Actual Dose F12: 10

Channel 1 UV int Value N10: 52

Channel 1 Dose State N10: 57 0=Not Present 1= mw/cm2 2= mw/cm2

Module 1 UV int State N10: 130 1=SWW1 not present 2=SWW1 present 3= Old Type not present 4= Old type present

UVT % (if present) N10: 186

Cleaning Period N10: 221

Cleaning Period Hours Remaining N10: 222

Cleaning Spacing N10: 223

Cleaning Period Actual Minutes N10: 224

Channel 1 Manual N10: 4/0

Channel 1 Off N10: 4/1

Channel 1 in Service N10: 4/2

Adjacent Lamp Failure N10: 10/11

Flow meter 1 Fault N10: 15/0

Channel 1 Commlink Failure N10: 15/10

Channel 1 DCA Commlink Failure N10: 16/0

Channel 1 UV intensity Fault N10: 16/10

Channel 1 Dose Failure Alarm N10: 17/0

Channel# 1 Lamps OUT N20: 231

Channel# 1 ROWS ON N20: 232

Channel# 1 MODULE POLLING N20: 233

Channel# 1 Status N20: 234

1 Adjacent Lamp Failure N21: 0/5

1 DCA 1 UV Intensity % N21: 2

1 DCA 1 Status N21: 3 0=Off 1=Timing Out 2=On & OK 3=Problem 4=Fault

1 DCA 1 SN (First 2 Chars) N21: 4

1 DCA 1 SN (Mid 2 Chars) N21: 5

1 DCA 1 SN (Last 2 Chars) N21: 6

1 DCA 1 Cleaner State N21: 7 0=IN MOTION 1=TOP 2=BOTTOM 3=Moving UP 4=Moving down 5=Fault

1 DCA 1 LTHT Value N21: 8

1 DCA 1 HOA State N21: 9 0=AUTO 1=Manual 2=OFF

1/1 LCA  Alarm N21: 10

1/1 Temperature Deg C N21: 11

1/1 Lamp 1 Status N21: 12 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/1 Lamp 1 Cycles Upper 10K N21: 13

1/1 Lamp 1 Cycles Lower 9,999 N21: 14

1/1 Lamp 1 Hours N21: 15

1/1 Lamp 1 Milliamps N21: 16

1/1 Lamp 2 Status N21: 17 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/1 Lamp 2 Cycles Upper 10K N21: 18

1/1 Lamp 2 Cycles Lower 9,999 N21: 19

1/1 Lamp 2 Hours N21: 20

1/1 Lamp 2 Milliamps N21: 21

1/1 Lamp 3 Status N21: 22 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/1 Lamp 3 Cycles Upper 10K N21: 23

1/1 Lamp 3 Cycles Lower 9,999 N21: 24



18253 Fountain, CO Database
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1/1 Lamp 3 Hours N21: 25

1/1 Lamp 3 Milliamps N21: 26

1/1 Lamp 4 Status N21: 27 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/1 Lamp 4 Cycles Upper 10K N21: 28

1/1 Lamp 4 Cycles Lower 9,999 N21: 29

1/1 Lamp 4 Hours N21: 30

1/1 Lamp 4 Milliamps N21: 31

1/1 Lamp 5 Status N21: 32 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/1 Lamp 5 Cycles Upper 10K N21: 33

1/1 Lamp 5 Cycles Lower 9,999 N21: 34

1/1 Lamp 5 Hours N21: 35

1/1 Lamp 5 Milliamps N21: 36

1/1 Lamp 6 Status N21: 37 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/1 Lamp 6 Cycles Upper 10K N21: 38

1/1 Lamp 6 Cycles Lower 9,999 N21: 39

1/1 Lamp 6 Hours N21: 40

1/1 Lamp 6 Milliamps N21: 41

1/1 Lamp 7 Status N21: 42 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/1 Lamp 7 Cycles Upper 10K N21: 43

1/1 Lamp 7 Cycles Lower 9,999 N21: 44

1/1 Lamp 7 Hours N21: 45

1/1 Lamp 7 Milliamps N21: 46

1/1 Lamp 8 Status N21: 47 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/1 Lamp 8 Cycles Upper 10K N21: 48

1/1 Lamp 8 Cycles Lower 9,999 N21: 49

1/1 Lamp 8 Hours N21: 50

1/1 Lamp 8 Milliamps N21: 51

1/2 LCA  Alarm N21: 52

1/2 Temperature Deg C N21: 53

1/2 Lamp 1 Status N21: 54 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/2 Lamp 1 Cycles Upper 10K N21: 55

1/2 Lamp 1 Cycles Lower 9,999 N21: 56

1/2 Lamp 1 Hours N21: 57

1/2 Lamp 1 Milliamps N21: 58

1/2 Lamp 2 Status N21: 59 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/2 Lamp 2 Cycles Upper 10K N21: 60

1/2 Lamp 2 Cycles Lower 9,999 N21: 61

1/2 Lamp 2 Hours N21: 62

1/2 Lamp 2 Milliamps N21: 63

1/2 Lamp 3 Status N21: 64 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/2 Lamp 3 Cycles Upper 10K N21: 65

1/2 Lamp 3 Cycles Lower 9,999 N21: 66

1/2 Lamp 3 Hours N21: 67

1/2 Lamp 3 Milliamps N21: 68

1/2 Lamp 4 Status N21: 69 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/2 Lamp 4 Cycles Upper 10K N21: 70

1/2 Lamp 4 Cycles Lower 9,999 N21: 71

1/2 Lamp 4 Hours N21: 72

1/2 Lamp 4 Milliamps N21: 73

1/2 Lamp 5 Status N21: 74 0=Off 1=ON & OK 2=Fault 3=Timing Out
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1/2 Lamp 5 Cycles Upper 10K N21: 75

1/2 Lamp 5 Cycles Lower 9,999 N21: 76

1/2 Lamp 5 Hours N21: 77

1/2 Lamp 5 Milliamps N21: 78

1/2 Lamp 6 Status N21: 79 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/2 Lamp 6 Cycles Upper 10K N21: 80

1/2 Lamp 6 Cycles Lower 9,999 N21: 81

1/2 Lamp 6 Hours N21: 82

1/2 Lamp 6 Milliamps N21: 83

1/2 Lamp 7 Status N21: 84 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/2 Lamp 7 Cycles Upper 10K N21: 85

1/2 Lamp 7 Cycles Lower 9,999 N21: 86

1/2 Lamp 7 Hours N21: 87

1/2 Lamp 7 Milliamps N21: 88

1/2 Lamp 8 Status N21: 89 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/2 Lamp 8 Cycles Upper 10K N21: 90

1/2 Lamp 8 Cycles Lower 9,999 N21: 91

1/2 Lamp 8 Hours N21: 92

1/2 Lamp 8 Milliamps N21: 93

1/3 LCA  Alarm N21: 94

1/3 Temperature Deg C N21: 95

1/3 Lamp 1 Status N21: 96 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/3 Lamp 1 Cycles Upper 10K N21: 97

1/3 Lamp 1 Cycles Lower 9,999 N21: 98

1/3 Lamp 1 Hours N21: 99

1/3 Lamp 1 Milliamps N21: 100

1/3 Lamp 2 Status N21: 101 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/3 Lamp 2 Cycles Upper 10K N21: 102

1/3 Lamp 2 Cycles Lower 9,999 N21: 103

1/3 Lamp 2 Hours N21: 104

1/3 Lamp 2 Milliamps N21: 105

1/3 Lamp 3 Status N21: 106 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/3 Lamp 3 Cycles Upper 10K N21: 107

1/3 Lamp 3 Cycles Lower 9,999 N21: 108

1/3 Lamp 3 Hours N21: 109

1/3 Lamp 3 Milliamps N21: 110

1/3 Lamp 4 Status N21: 111 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/3 Lamp 4 Cycles Upper 10K N21: 112

1/3 Lamp 4 Cycles Lower 9,999 N21: 113

1/3 Lamp 4 Hours N21: 114

1/3 Lamp 4 Milliamps N21: 115

1/3 Lamp 5 Status N21: 116 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/3 Lamp 5 Cycles Upper 10K N21: 117

1/3 Lamp 5 Cycles Lower 9,999 N21: 118

1/3 Lamp 5 Hours N21: 119

1/3 Lamp 5 Milliamps N21: 120

1/3 Lamp 6 Status N21: 121 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/3 Lamp 6 Cycles Upper 10K N21: 122

1/3 Lamp 6 Cycles Lower 9,999 N21: 123

1/3 Lamp 6 Hours N21: 124
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1/3 Lamp 6 Milliamps N21: 125

1/3 Lamp 7 Status N21: 126 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/3 Lamp 7 Cycles Upper 10K N21: 127

1/3 Lamp 7 Cycles Lower 9,999 N21: 128

1/3 Lamp 7 Hours N21: 129

1/3 Lamp 7 Milliamps N21: 130

1/3 Lamp 8 Status N21: 131 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/3 Lamp 8 Cycles Upper 10K N21: 132

1/3 Lamp 8 Cycles Lower 9,999 N21: 133

1/3 Lamp 8 Hours N21: 134

1/3 Lamp 8 Milliamps N21: 135

1/4 LCA  Alarm N21: 136

1/4 Temperature Deg C N21: 137

1/4 Lamp 1 Status N21: 138 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/4 Lamp 1 Cycles Upper 10K N21: 139

1/4 Lamp 1 Cycles Lower 9,999 N21: 140

1/4 Lamp 1 Hours N21: 141

1/4 Lamp 1 Milliamps N21: 142

1/4 Lamp 2 Status N21: 143 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/4 Lamp 2 Cycles Upper 10K N21: 144

1/4 Lamp 2 Cycles Lower 9,999 N21: 145

1/4 Lamp 2 Hours N21: 146

1/4 Lamp 2 Milliamps N21: 147

1/4 Lamp 3 Status N21: 148 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/4 Lamp 3 Cycles Upper 10K N21: 149

1/4 Lamp 3 Cycles Lower 9,999 N21: 150

1/4 Lamp 3 Hours N21: 151

1/4 Lamp 3 Milliamps N21: 152

1/4 Lamp 4 Status N21: 153 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/4 Lamp 4 Cycles Upper 10K N21: 154

1/4 Lamp 4 Cycles Lower 9,999 N21: 155

1/4 Lamp 4 Hours N21: 156

1/4 Lamp 4 Milliamps N21: 157

1/4 Lamp 5 Status N21: 158 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/4 Lamp 5 Cycles Upper 10K N21: 159

1/4 Lamp 5 Cycles Lower 9,999 N21: 160

1/4 Lamp 5 Hours N21: 161

1/4 Lamp 5 Milliamps N21: 162

1/4 Lamp 6 Status N21: 163 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/4 Lamp 6 Cycles Upper 10K N21: 164

1/4 Lamp 6 Cycles Lower 9,999 N21: 165

1/4 Lamp 6 Hours N21: 166

1/4 Lamp 6 Milliamps N21: 167

1/4 Lamp 7 Status N21: 168 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/4 Lamp 7 Cycles Upper 10K N21: 169

1/4 Lamp 7 Cycles Lower 9,999 N21: 170

1/4 Lamp 7 Hours N21: 171

1/4 Lamp 7 Milliamps N21: 172

1/4 Lamp 8 Status N21: 173 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/4 Lamp 8 Cycles Upper 10K N21: 174



18253 Fountain, CO Database

Rev. (-)

1/4 Lamp 8 Cycles Lower 9,999 N21: 175

1/4 Lamp 8 Hours N21: 176

1/4 Lamp 8 Milliamps N21: 177

1/5 LCA  Alarm N21: 178

1/5 Temperature Deg C N21: 179

1/5 Lamp 1 Status N21: 180 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/5 Lamp 1 Cycles Upper 10K N21: 181

1/5 Lamp 1 Cycles Lower 9,999 N21: 182

1/5 Lamp 1 Hours N21: 183

1/5 Lamp 1 Milliamps N21: 184

1/5 Lamp 2 Status N21: 185 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/5 Lamp 2 Cycles Upper 10K N21: 186

1/5 Lamp 2 Cycles Lower 9,999 N21: 187

1/5 Lamp 2 Hours N21: 188

1/5 Lamp 2 Milliamps N21: 189

1/5 Lamp 3 Status N21: 190 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/5 Lamp 3 Cycles Upper 10K N21: 191

1/5 Lamp 3 Cycles Lower 9,999 N21: 192

1/5 Lamp 3 Hours N21: 193

1/5 Lamp 3 Milliamps N21: 194

1/5 Lamp 4 Status N21: 195 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/5 Lamp 4 Cycles Upper 10K N21: 196

1/5 Lamp 4 Cycles Lower 9,999 N21: 197

1/5 Lamp 4 Hours N21: 198

1/5 Lamp 4 Milliamps N21: 199

1/5 Lamp 5 Status N21: 200 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/5 Lamp 5 Cycles Upper 10K N21: 201

1/5 Lamp 5 Cycles Lower 9,999 N21: 202

1/5 Lamp 5 Hours N21: 203

1/5 Lamp 5 Milliamps N21: 204

1/5 Lamp 6 Status N21: 205 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/5 Lamp 6 Cycles Upper 10K N21: 206

1/5 Lamp 6 Cycles Lower 9,999 N21: 207

1/5 Lamp 6 Hours N21: 208

1/5 Lamp 6 Milliamps N21: 209

1/5 Lamp 7 Status N21: 210 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/5 Lamp 7 Cycles Upper 10K N21: 211

1/5 Lamp 7 Cycles Lower 9,999 N21: 212

1/5 Lamp 7 Hours N21: 213

1/5 Lamp 7 Milliamps N21: 214

1/5 Lamp 8 Status N21: 215 0=Off 1=ON & OK 2=Fault 3=Timing Out

1/5 Lamp 8 Cycles Upper 10K N21: 216

1/5 Lamp 8 Cycles Lower 9,999 N21: 217

1/5 Lamp 8 Hours N21: 218

1/5 Lamp 8 Amps N21: 219

2 Adjacent Lamp Failure N22: 0/5

2 DCA 2 UV Intensity % N22: 2

2 DCA 2 Status N22: 3 0=Off 1=Timing Out 2=On & OK 3=Problem 4=Fault

2 DCA 2 SN (First 2 Chars) N22: 4
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2 DCA 2 SN (Mid 2 Chars) N22: 5

2 DCA 2 SN (Last 2 Chars) N22: 6

2 DCA 2 Cleaner State N22: 7 0=IN MOTION 1=TOP 2=BOTTOM 3=Moving UP 4=Moving down 5=Fault

2 DCA 2 LTHT Value N22: 8

2 DCA 3 HOA State N22: 9 0=AUTO 1=Manual 2=OFF

2/1 LCA  Alarm N22: 10

2/1 Temperature Deg C N22: 11

2/1 Lamp 1 Status N22: 12 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/1 Lamp 1 Cycles Upper 10K N22: 13

2/1 Lamp 1 Cycles Lower 9,999 N22: 14

2/1 Lamp 1 Hours N22: 15

2/1 Lamp 1 Milliamps N22: 16

2/1 Lamp 2 Status N22: 17 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/1 Lamp 2 Cycles Upper 10K N22: 18

2/1 Lamp 2 Cycles Lower 9,999 N22: 19

2/1 Lamp 2 Hours N22: 20

2/1 Lamp 2 Milliamps N22: 21

2/1 Lamp 3 Status N22: 22 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/1 Lamp 3 Cycles Upper 10K N22: 23

2/1 Lamp 3 Cycles Lower 9,999 N22: 24

2/1 Lamp 3 Hours N22: 25

2/1 Lamp 3 Milliamps N22: 26

2/1 Lamp 4 Status N22: 27 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/1 Lamp 4 Cycles Upper 10K N22: 28

2/1 Lamp 4 Cycles Lower 9,999 N22: 29

2/1 Lamp 4 Hours N22: 30

2/1 Lamp 4 Milliamps N22: 31

2/1 Lamp 5 Status N22: 32 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/1 Lamp 5 Cycles Upper 10K N22: 33

2/1 Lamp 5 Cycles Lower 9,999 N22: 34

2/1 Lamp 5 Hours N22: 35

2/1 Lamp 5 Milliamps N22: 36

2/1 Lamp 6 Status N22: 37 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/1 Lamp 6 Cycles Upper 10K N22: 38

2/1 Lamp 6 Cycles Lower 9,999 N22: 39

2/1 Lamp 6 Hours N22: 40

2/1 Lamp 6 Milliamps N22: 41

2/1 Lamp 7 Status N22: 42 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/1 Lamp 7 Cycles Upper 10K N22: 43

2/1 Lamp 7 Cycles Lower 9,999 N22: 44

2/1 Lamp 7 Hours N22: 45

2/1 Lamp 7 Milliamps N22: 46

2/1 Lamp 8 Status N22: 47 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/1 Lamp 8 Cycles Upper 10K N22: 48

2/1 Lamp 8 Cycles Lower 9,999 N22: 49

2/1 Lamp 8 Hours N22: 50

2/1 Lamp 8 Milliamps N22: 51

2/2 LCA  Alarm N22: 52

2/2 Temperature Deg C N22: 53

2/2 Lamp 1 Status N22: 54 0=Off 1=ON & OK 2=Fault 3=Timing Out
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2/2 Lamp 1 Cycles Upper 10K N22: 55

2/2 Lamp 1 Cycles Lower 9,999 N22: 56

2/2 Lamp 1 Hours N22: 57

2/2 Lamp 1 Milliamps N22: 58

2/2 Lamp 2 Status N22: 59 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/2 Lamp 2 Cycles Upper 10K N22: 60

2/2 Lamp 2 Cycles Lower 9,999 N22: 61

2/2 Lamp 2 Hours N22: 62

2/2 Lamp 2 Milliamps N22: 63

2/2 Lamp 3 Status N22: 64 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/2 Lamp 3 Cycles Upper 10K N22: 65

2/2 Lamp 3 Cycles Lower 9,999 N22: 66

2/2 Lamp 3 Hours N22: 67

2/2 Lamp 3 Milliamps N22: 68

2/2 Lamp 4 Status N22: 69 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/2 Lamp 4 Cycles Upper 10K N22: 70

2/2 Lamp 4 Cycles Lower 9,999 N22: 71

2/2 Lamp 4 Hours N22: 72

2/2 Lamp 4 Milliamps N22: 73

2/2 Lamp 5 Status N22: 74 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/2 Lamp 5 Cycles Upper 10K N22: 75

2/2 Lamp 5 Cycles Lower 9,999 N22: 76

2/2 Lamp 5 Hours N22: 77

2/2 Lamp 5 Milliamps N22: 78

2/2 Lamp 6 Status N22: 79 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/2 Lamp 6 Cycles Upper 10K N22: 80

2/2 Lamp 6 Cycles Lower 9,999 N22: 81

2/2 Lamp 6 Hours N22: 82

2/2 Lamp 6 Milliamps N22: 83

2/2 Lamp 7 Status N22: 84 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/2 Lamp 7 Cycles Upper 10K N22: 85

2/2 Lamp 7 Cycles Lower 9,999 N22: 86

2/2 Lamp 7 Hours N22: 87

2/2 Lamp 7 Milliamps N22: 88

2/2 Lamp 8 Status N22: 89 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/2 Lamp 8 Cycles Upper 10K N22: 90

2/2 Lamp 8 Cycles Lower 9,999 N22: 91

2/2 Lamp 8 Hours N22: 92

2/2 Lamp 8 Milliamps N22: 93

2/3 LCA  Alarm N22: 94

2/3 Temperature Deg C N22: 95

2/3 Lamp 1 Status N22: 96 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/3 Lamp 1 Cycles Upper 10K N22: 97

2/3 Lamp 1 Cycles Lower 9,999 N22: 98

2/3 Lamp 1 Hours N22: 99

2/3 Lamp 1 Milliamps N22: 100

2/3 Lamp 2 Status N22: 101 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/3 Lamp 2 Cycles Upper 10K N22: 102

2/3 Lamp 2 Cycles Lower 9,999 N22: 103

2/3 Lamp 2 Hours N22: 104
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2/3 Lamp 2 Milliamps N22: 105

2/3 Lamp 3 Status N22: 106 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/3 Lamp 3 Cycles Upper 10K N22: 107

2/3 Lamp 3 Cycles Lower 9,999 N22: 108

2/3 Lamp 3 Hours N22: 109

2/3 Lamp 3 Milliamps N22: 110

2/3 Lamp 4 Status N22: 111 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/3 Lamp 4 Cycles Upper 10K N22: 112

2/3 Lamp 4 Cycles Lower 9,999 N22: 113

2/3 Lamp 4 Hours N22: 114

2/3 Lamp 4 Milliamps N22: 115

2/3 Lamp 5 Status N22: 116 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/3 Lamp 5 Cycles Upper 10K N22: 117

2/3 Lamp 5 Cycles Lower 9,999 N22: 118

2/3 Lamp 5 Hours N22: 119

2/3 Lamp 5 Milliamps N22: 120

2/3 Lamp 6 Status N22: 121 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/3 Lamp 6 Cycles Upper 10K N22: 122

2/3 Lamp 6 Cycles Lower 9,999 N22: 123

2/3 Lamp 6 Hours N22: 124

2/3 Lamp 6 Milliamps N22: 125

2/3 Lamp 7 Status N22: 126 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/3 Lamp 7 Cycles Upper 10K N22: 127

2/3 Lamp 7 Cycles Lower 9,999 N22: 128

2/3 Lamp 7 Hours N22: 129

2/3 Lamp 7 Milliamps N22: 130

2/3 Lamp 8 Status N22: 131 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/3 Lamp 8 Cycles Upper 10K N22: 132

2/3 Lamp 8 Cycles Lower 9,999 N22: 133

2/3 Lamp 8 Hours N22: 134

2/3 Lamp 8 Milliamps N22: 135

2/4 LCA  Alarm N22: 136

2/4 Temperature Deg C N22: 137

2/4 Lamp 1 Status N22: 138 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/4 Lamp 1 Cycles Upper 10K N22: 139

2/4 Lamp 1 Cycles Lower 9,999 N22: 140

2/4 Lamp 1 Hours N22: 141

2/4 Lamp 1 Milliamps N22: 142

2/4 Lamp 2 Status N22: 143 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/4 Lamp 2 Cycles Upper 10K N22: 144

2/4 Lamp 2 Cycles Lower 9,999 N22: 145

2/4 Lamp 2 Hours N22: 146

2/4 Lamp 2 Milliamps N22: 147

2/4 Lamp 3 Status N22: 148 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/4 Lamp 3 Cycles Upper 10K N22: 149

2/4 Lamp 3 Cycles Lower 9,999 N22: 150

2/4 Lamp 3 Hours N22: 151

2/4 Lamp 3 Milliamps N22: 152

2/4 Lamp 4 Status N22: 153 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/4 Lamp 4 Cycles Upper 10K N22: 154
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2/4 Lamp 4 Cycles Lower 9,999 N22: 155

2/4 Lamp 4 Hours N22: 156

2/4 Lamp 4 Milliamps N22: 157

2/4 Lamp 5 Status N22: 158 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/4 Lamp 5 Cycles Upper 10K N22: 159

2/4 Lamp 5 Cycles Lower 9,999 N22: 160

2/4 Lamp 5 Hours N22: 161

2/4 Lamp 5 Milliamps N22: 162

2/4 Lamp 6 Status N22: 163 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/4 Lamp 6 Cycles Upper 10K N22: 164

2/4 Lamp 6 Cycles Lower 9,999 N22: 165

2/4 Lamp 6 Hours N22: 166

2/4 Lamp 6 Milliamps N22: 167

2/4 Lamp 7 Status N22: 168 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/4 Lamp 7 Cycles Upper 10K N22: 169

2/4 Lamp 7 Cycles Lower 9,999 N22: 170

2/4 Lamp 7 Hours N22: 171

2/4 Lamp 7 Milliamps N22: 172

2/4 Lamp 8 Status N22: 173 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/4 Lamp 8 Cycles Upper 10K N22: 174

2/4 Lamp 8 Cycles Lower 9,999 N22: 175

2/4 Lamp 8 Hours N22: 176

2/4 Lamp 8 Milliamps N22: 177

2/5 LCA  Alarm N22: 178

2/5 Temperature Deg C N22: 179

2/5 Lamp 1 Status N22: 180 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/5 Lamp 1 Cycles Upper 10K N22: 181

2/5 Lamp 1 Cycles Lower 9,999 N22: 182

2/5 Lamp 1 Hours N22: 183

2/5 Lamp 1 Milliamps N22: 184

2/5 Lamp 2 Status N22: 185 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/5 Lamp 2 Cycles Upper 10K N22: 186

2/5 Lamp 2 Cycles Lower 9,999 N22: 187

2/5 Lamp 2 Hours N22: 188

2/5 Lamp 2 Milliamps N22: 189

2/5 Lamp 3 Status N22: 190 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/5 Lamp 3 Cycles Upper 10K N22: 191

2/5 Lamp 3 Cycles Lower 9,999 N22: 192

2/5 Lamp 3 Hours N22: 193

2/5 Lamp 3 Milliamps N22: 194

2/5 Lamp 4 Status N22: 195 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/5 Lamp 4 Cycles Upper 10K N22: 196

2/5 Lamp 4 Cycles Lower 9,999 N22: 197

2/5 Lamp 4 Hours N22: 198

2/5 Lamp 4 Milliamps N22: 199

2/5 Lamp 5 Status N22: 200 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/5 Lamp 5 Cycles Upper 10K N22: 201

2/5 Lamp 5 Cycles Lower 9,999 N22: 202

2/5 Lamp 5 Hours N22: 203

2/5 Lamp 5 Milliamps N22: 204
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2/5 Lamp 6 Status N22: 205 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/5 Lamp 6 Cycles Upper 10K N22: 206

2/5 Lamp 6 Cycles Lower 9,999 N22: 207

2/5 Lamp 6 Hours N22: 208

2/5 Lamp 6 Milliamps N22: 209

2/5 Lamp 7 Status N22: 210 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/5 Lamp 7 Cycles Upper 10K N22: 211

2/5 Lamp 7 Cycles Lower 9,999 N22: 212

2/5 Lamp 7 Hours N22: 213

2/5 Lamp 7 Milliamps N22: 214

2/5 Lamp 8 Status N22: 215 0=Off 1=ON & OK 2=Fault 3=Timing Out

2/5 Lamp 8 Cycles Upper 10K N22: 216

2/5 Lamp 8 Cycles Lower 9,999 N22: 217

2/5 Lamp 8 Hours N22: 218

2/5 Lamp 8 Amps N22: 219







Item P/N Description Quantity

Aquaray 40 HO Modules

1 X0016-H09 UV LAMPS (WARM LAMP) 8

2 X0015-H13 QUARTZ JACKET 8

3 X0025-G03 WIPER BRUSH 40

4 X0029-H01 ELECTRONIC BALLAST 1

5 X0067-H01 PAIR OF UV GOGGLES 4

6 X0053-H04 UV AREA WARNING SIGNS 3

Note: Spare parts shall be boxed or package for long-term

storage. Identify each item with manufacturer's name, description

and part number on the exterior of the package.

We reserve all rights in this document and in the information contained therein.  Reproduction, use or 

disclosure to third parties without express authority is strictly forbidden.  Copyright © Ozonia North America.

OZONIA North America

600 Willow Tree Rd., Leonia NJ 07605

Sht. 1 of 1 Rev. (0) Issued:

SPARE PARTS LIST Dwg.
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Item P/N Description Quantity

EYE SHIELD ASSEMBLY

1 X0059-H03 EYESHIELD 3

2 M0023-H01 DROP IN ANCHORS 1/2" 13 UNC, HILTI 15

3 M0011-H02 HEX HEAD SCREW,1/2" 13 UNC x 1.5" 15

4 M0014-H07 FLAT WASHER, 1/2" DIA. 15

CLEANING SYSTEM

5 X0061-H01 SPREADER BAR (1 MODULE) 1

6 X0046-H05 CLEANING SYSTEM MOTOR EXERCISER 1

7 18253-11-0601 WEIR LEVEL CONTROL 1

We reserve all rights in this document and in the information contained therein.  Reproduction, use or 

disclosure to third parties without express authority is strictly forbidden.  Copyright © Ozonia North America.

OZONIA North America

600 Willow Tree Rd, Leonia NJ 07605

Sht. 1 of 1 Issued: 04/23/12
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SHT.:

Elmwood Park, New Jersey 07407
Post Office Box 455

OZONIA NORTH AMERICAO
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REVISED WHERE USED ITEM LIST

EQUIVALENT

OR 

WHERE USED:

FAX NO. 1-732-329-3772

TEL NO. 1-732-329-3200

DAYTON, N.J. 08810-0317

•

473 RODGE ROAD P.O BOX 440

EYESHIELD W/ NOTCH                 X0080-H0~H03
• 29" EYESHIELD  ASSEMBLY        X0037-H01~H16
• EYESHIELD PLAIN                        X0059-H01~H18

FAX: (800) 879-7000

PHONE: (800) 879-8000

TULSA, OK 74121

McMASTER-CARR

PO BOX 21148

HILTI, INC.

MANUFACTURER:

SUPPLIER ADDRESS:

     ARE IN INCHES.
 UNLESS OTHERWISE SPECIFIED DIMENSIONS 

SPECIFICATION:

M0023-H01

NOTES:

ISOMETRIC VIEW

2.

  REV. -     DWG. NO. -
 IDI REFERENCES:1.

ITEM# QTY. DESCRIPTION MANUF/SUPPL MODEL# PART# OZONIA# SIZE MATERIAL FINISH
- 1 DROP-IN ANCHORS HILTI CORP. OR EQUIVALENT M0023-H01 S.S. PLAIN

Description Item No.

1/2" HDI (SS 303) 1/2 336432 50

Box Qty.Anchor 
Threade size

Stainless Steel

Description Item No. Description Item No.

Anchor 
Threade size

Hand Setting Tools Automatic Setting Tools

1/2" HST 1/2 Setting Tools 32980 HSD-MM 1/2" (TE-C-
24SD12 1/2" SETTING 

243752
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(TYP.)
2 1/16"

(TYP.)
1"

3 5/16"

1 11/16"

1/4"

1/4"

4 1/4"

3/8"-16 U-BOLT x 3-3/4"
LONG S.S. (TYP. OF 2)
McMASTER CARR
P/N 8889T44 OR 
APPROVED EQUAL

304 S.S. (PLATE) TYP.

17 3/8"

1 1/2"

37 3/8"

1 3/8"

13/16"

(2) 7/32" GRADE 80 STEEL
EYE HOOK WITH LATCH

ITEM# QTY. DESCRIPTION MANUF/SUPPL MODEL# PART# OZONIA# SIZE MATERIAL FINISH

1 SPREADER BAR ASSEMBLY X0061-H05 304 S.S.

MANUFACTURER:

     SPREADER BAR'S HOOK TO FIT THROUGH UV 
     MODULES LIFTING EYE.

SPECIFICATION:

AQUARAY 40 HO ASSEMBLY          X0030-H20,   X0030-H21•

WHERE USED:

SUPPLIER ADDRESS:

NOTES:
    
1.  UNLESS OTHERWISE SPECIFIED DIMENSIONS 
     ARE IN INCHES.

2.  TOLERANCES: UNLESS OTHERWISE NOTED.
     NORMAL .0625 (1/16") EXCEPT AS SHOWN.
     APPLY PARTICULARLY TO OVER-ALL DIMENSION
     AND MUST NOT BE ACCUMULATIVE.
     HOLE LOCATION DIMENSIONS MUST
     BE HELD TO .0312" (1/32"). PERPENDICULARITY
     AND PARALLELISM SHALL NOT EXCEED .0625" (1/16")
     OR ANY POINT TO POINT MEASUREMENT HOLE 
     DIAMETER .015" (1/64").

3.  SPREADER BAR PROVIDED FULLY ASSEMBLED.

4.  SPREADER BAR FOR USE WITH JIB CRANE HOIST.
     HOIST'S HOOK TO FIT THROUGH 1-1/2" DIA. HOLE.

X0061-H05
TITLE:

REV. DESCRIPTION DATEDRAWN APPD.

CHECKED:

APPROVED:

SCALE:
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NOTES:

WEIR TROUGH TO BE MADE IN 304L S.S. 1.

FIELD CAULKING REQ'D ON ALL SEAMS AFTER ASSEMBLY2.
FOR WATERTIGHT CONSTRUCTION.

WEIR ASSEMBLY ISOMETRIC VIEW

1

1.3

1.2

1

1.3

1.2

FIXED BRACKET
QTY. 1

QTY. 8

REMOVABLE BRACKET
QTY. 1

3
16"

TYP

  411
4"  

1
4"

TYP

1" TY
P

1"
TYP

1 8" TY
P1" X 1" X 1/8" 304 S.S.

ANGLE TYP.

1/8"
TYP

  5"  

  2
"  

  2"  

  1
"  

  4"  

  1
2"  

  1
"  
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"  

  12"  
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"  

  5/16"  
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8"    14"  

2" X 2" X 1/4" 304 S.S. ANGLE
1/8"
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16"  

83
8"
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Item P/N Description Quantity

SYSTEM INSTRUMENT

1 See Ref. 18000-04-0511 UV Intensity Sensor & Mounting Assembly 2

2 2900-B3-S1-C1-50’FT CONERY 2900 MECHANICAL SERIES FLOAT 1
SWITCH – CONTROL DUTY N/O 240V 

3 C20 CONERY RELEASABLE CABLE PIPE BAND CLAMP 1

We reserve all rights in this document and in the information contained therein.  Reproduction, use or 

disclosure to third parties without express authority is strictly forbidden.  Copyright © Ozonia North America.

OZONIA North America

600 Willow Tree Road, Leonia NJ 07605

Sht. 1 of 1 Rev. (-) Issued:01/16/2006

SYSTEM INSTRUMENT Dwg.

Fountain, CO A 18253-04-0001
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SWW1 PHOTOSENSOR SPECIFICATION DATA SHEET 

Due to the integrated electronics the sensor can 
directly be connected to a control unit (e.g. PLC) for 
UV-lamp monitoring, adjustment and control using a 
shielded cable. 

Technical Data 

   Dimensions:           Bolt 32 mm 
   Thread:         R 3/4” Length 14 mm 

            Total length:                  41 mm 
                    Pic. 1: SWW1 Sensor                                  Material:                        1.4571 stainless steel 
                Weight:                         420 g 

      Voltage:                        + 12VDC 
                              Current:                        < 10 mA 
                                                                                           Range:                         0 .. 200 W/m2

             Output signal                0 .. 5V 
                                 Spectral range:             180 - 290 nm  

             Selectivity:              above 280 nm better than 4 %  
                                                                                                                              for low-pressure mercury  

                                               lamps, around 650 nm     
                                                   remaining sensitivity. 
                                           

             Operating temp.:           0 to +40 °C 
    Storage temp.:              -10 to +40 °C 
       Humidity:             < 80 %, not condensing 
       Connector:  Sensor female angle round 
                connector M12x1 

        Pic. 2: Dimensions of the SWW1 sensor                 moulded on cable. 
                

            

      
               

PCELL 1 +
(PIN 1)

GROUND
(PIN4)

+12 VDC
(PIN 3)

PCELL 2
(PIN 2)

Connector layout
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General Description 

The SWW1 sensor is a very rigid, waterproof UV-Sensor of high stability. Over a period of 1 year 
deterioration is not detectable. The sensor is totally submergible up to a depth of 1 meter. It converts 
incident photons of appropriate wavelength (UVC) into visible radiation. This visible radiation is 
proportional to the UVC-irradiance and is detected by a silicon-photodiode, which converts radiation into 
a proportional current signal.  

                                                 Pic. 3 Sensitivity of the SWW1 sensor
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PHOTOSENSOR INSTALLATION AND OPERATION INSTRUCTIONS 

SWW1 PHOTOSENSOR 

NOTE THAT THESE INSTRUCTIONS ARE SPECIFIC TO THE PHOTOSENSOR 
INSTALLATION FOR A VERTICAL 40-LAMP MODULE, AQUARAY 40 "HO" SYSTEM. 

INSTALLATION: 

The SWW1 sensor assembly (ONA #X0017-H06) consists of  a sensor head, ampl i f ier ,  and 
interconnect ing wires.   The ampli f ier  mount ing bracket and nut,  p last ic sensor at tachment 
nut,  and o-r ing are inc luded wi th the sensor.   Instal l  sensor and ampl i f ier  in the module as 
shown on the at tached drawings.  The sensor head mounts on the baff le-mounted bracket 
and the ampl i f ier  mounts on the stud on the bot tom of  the enclosure using the mount ing 
bracket suppl ied wi th the sensor.  

NOTE THAT THE SENSOR AND AMPLIFIER ARE A MATED SET, THEY ARE FACTORY-
CALIBRATED TOGETHER.  DO NOT SWAP COMPONENTS, IMPROPER READINGS WILL 
RESULT. 

OPERATION:

The intensity fa i lure alarm setpoint  is  normal ly set  for  intensi t ies of  1 mw/cm2 or  below.  
This is  based on factory cal ibrat ion values,  indicat ing that  e i ther the lamp is  o ld ( lamps last  
approximately 1 year) ,  the jacket is di r ty/ fouled, or the water is of  poor qual i ty,  normal ly a 
combinat ion of  a l l  of  these factors result  in the low reading.  General ly,  the sensor is  used 
as a re lat ive indicator for  jacket  foul ing,  indicat ing that  the modules should be c leaned. 

CLEANING: 

The window of  the sensor may require per iodic c leaning,  approximately once every few 
months or  when sensor readings are abnormal ly low (depending largely on water  qual i ty) .   
To c lean the sensor, wipe the window with a 2% ci tr ic  ac id solut ion.   

TROUBLESHOOTING: 

I f  the sensor readings are very low or very high,  the vol tage on the sensor input should be 
ver i f ied.   The vol tage should be between 0 VDC and 5 VDC, normal operat ing range in 
typical  ef f luent (65%) wi th newer lamps and relat ively c lean jackets wi l l  resul t  in readings 
of  approximately 3 VDC.  Vol tage should be ver i f ied between the whi te and green wires on 
the harness which connects the sensor receptacle to the DCA – you can wedge the 
mult imeter leads in the back of  the connector,  run the wires outs ide of  the module and 
c lose the l id,  then apply power to ver i fy the vol tage on the wires.  

I f  the output is  0 VDC the wir ing should be ver i f ied, there is  probably a break in the wir ing.    
I f  the sensor reads 5 VDC the sensor should be replaced, then the vol tage ver i f ied.   5 VDC 
readings usual ly indicate that the sensor has fai led.   

Any t ime that a lamp is  star ted up be sure to wait  for  approximately 10 minutes for  the lamp 
to come up to ful l  power and the sensor reading to stabi l ize before taking any readings. 
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I f  your sensor is  reading low (ver i f ied by vol tage readings in the module) :  

 Ensure that the lamps are turned on in the module with the sensor.   Make sure that lamp 
is  operat ing. 

 Ensure that  the jackets are c lean, the lamps are not o ld,  and the ef f luent is  of  
acceptable qual i ty .   The lamps have a useful  l i fe of  about 1 year, i f  the lamp being 
moni tored is  o ld put  a new one in.   I f  the jackets are dir ty,  c lean the module (use scotch 
br i te and l ime away to c lean the jacket i f  the sensor st i l l  does not read; i f  scotch br i te 
br ings the intensi ty back, the modules need to be more thoroughly c leaned) .   The 
wastewater should have a UV Transmit tance of  about 65% (this is  average, some si tes 
are designed for  lower or  h igher UVTs).    

 Ensure that  the sensor is  c lean (see cleaning instruct ion above). 
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FLOAT SWITCH – CONTROL DUTY 
2900 MECHANICAL SERIES – NARROW ANGLE FLOAT SWITCH 
 
GENERAL 
DESIGNED FOR ACCURATE LIQUID LEVEL CONTROL IN MANY APPLICATIONS INCLUDING 
POTABLE WATER OR SEWAGE ENVIRONMENTS.  THE FLOAT SWITCH CAN BE UTILIZED 
TO SIGNIFY SPECIFIC WATER LEVELS OR FOR DIRECT ALARM ACTUATION. 
 
SWITCH VARIATIONS 
NORMALLY OPEN (N/O) 
      THE CONTACTS ARE OPEN (OR OFF) IN THE HANGING POSITION.  AS THE FLOAT 
      RISES 1” (5°) ABOVE HORIZONTAL, THE CONTACTS BECOME CLOSED AND 
      ACTUATE (TURN ON) THE SWITCH.  THIS FLOAT IS GENERALLY USED IN PUMP DOWN 
      APPLICATIONS. 
NORMALLY CLOSED (N/C) 
      THE CONTACTS ARE CLOSED (OR ON) IN THE HANGING POSITION. AS THE FLOAT 
      RISES 1” (5°) ABOVE HORIZONTAL, THE CONTACTS BECOME OPEN AND ACTUATE 
      (TURN OFF) THE SWITCH.  THIS FLOAT IS GENERALLY USED IN PUMP UP 
      APPLICATIONS. 
SINGLE POLE, DOUBLE THROW (SPDT) 
      A VARIATION OF THE PREVIOUSLY LISTED SWITCHES.  THIS FLOAT SWITCH CAN BE 
      WIRED TO OPERATE AS EITHER (BUT NOT BOTH) A NORMALLY OPEN OR NORMALLY 
      CLOSED SWITCH BASED ON THE USER’S NEED.   
 
SWITCH SPECIFICATIONS 
2900 SERIES MECHANICAL FLOAT SWITCHES ARE DESIGNED TO OPERATE UNDER THE 
FOLLOWING PARAMETERS. 

MINIMUM OPERATING TEMPERATURE - 32 DEGREES F. 
MAXIMUM OPERATING TEMPERATURE - 190 DEGREES F. 
ELECTRICAL RATING   - 10 AMP – 120 VAC, 5 AMP – 240 VAC 
ACTUATION POINT   - 1” ABOVE / BELOW  HORIZONTAL. 

 
POWER CORD SPECIFICATIONS 

CONDUCTOR CORD – PHYSICAL  - CHLORINATED POLY ETHYLENE. 
ELECTRICAL FOR N/O OR N/C SWITCH - 16 AWG 2, TYPE SJOW-300 VOLT. 
ELECTRICAL FOR SPDT SWITCH  - 16 AWG 3, TYPE SJOW-300 VOLT.

  
FLOAT SPECIFICATIONS 

DURABLE ABS MATERIAL CONSTRUCTION. 
LEAK PROOF, SHOCK PROOF, AND IMPACT RESISTANT. 
RESISTANT TO SEWAGE AND WASTEWATER APPLICATIONS. 
FOR USE WITH INTRINSICALLY SAFE CIRCUITS. 

 
CORD WEIGHT 

ZINC PLATED CAST IRON – 1.22 LBS. 
SPLIT WEIGHT DESIGN ALLOWS FOR EASY ADJUSTMENT. 
DESIGN ALLOWS FOR SECURE AND PERMANENT ATTACHMENT TO CORD. 

 
 

 
 
 
CONERY MFG INC        1380 ENTERPRISE PARKWAY          ASHLAND, OH  44805 
 info@conerymfg.com             PH (419) 289-1444                          FAX (419) 281-0366 
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Item P/N Description Quantity

SYSTEM POWER SUPPLY

1 DA27H1S1 Step Down Transformer 480/230V 27 KVA 1
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TRANSFORMER SPECIFICATION
- 3 Phase Drive Isolation
- Dry Type
- ANN Self Cooled
- Suitable for Nonsinusoidal Current Load 
  with a K-Factor not to exceed 4

Purchaser: TBA
PO#: TBA
SWO#: TBA
Qty: TBA

Coils: Aluminum Termination Location Lug Size Standards:
Cat. No.: DA27H1-S1 Primary: Front 2-14 AWG 1. CSA Certified

Secondary: Front 2-14 AWG - File No. LR34493
kVA: 27 2. UL Listed
Primary: 460 Delta  Volts Wiring Connection: - File No. E108255
Secondary: 230 Y/133 Volts Primary: H1-H2-H3
Primary Taps: 2.5 % Voltage % Tap Jumpers To: Standard Features:
-Taps FCAN 2 483 105.0 1-1-1 1. Anti-vibration pads installed between the enclosure
-Taps FCBN 2 472 102.5 2-2-2 base and the core & coil assembly

460 100.0 3-3-3 2. Ground lug provided
Frequency: 60 Hz 449 97.5 4-4-4 3. Neutral Rated 200% of the Line Terminals

437 95.0 5-5-5 4. NC 200ºC thermostat installed at the centre coil
BIL: 10 kV
Insulation Class: 220º C Secondary: X0-X1-X2-X3 Special Features:
Temperature Rise: 150º C Voltage Phase Connect Loads To: 1. K-4 Rated
Impedance: 4.5 - 5.5 % 230 3 X1-X2-X3

133 1 X0-X1, X0-X2,
Weight: 290 Lbs and/or X0-X3

CSA Enclosure:
1. Type 3R  (NEMA  3R)

 - Sprinklerproof when the angle between sprinkler heads
   and opening in the enclosure does Not exceed 45 degree
   from the vertical.

2. Ventilated
3. ASA 61 grey
4. Floor/Wall mounting

Rev.#

Prepared by: AP

Approved by: VS

Date: SEPT.13, 2011

DateByRemarks Appr. By

H1

X1

H3

X0

X3

X2H2

X:\Drawings\NONC802\3P\ISO\DA27H1-S1 (REV).xls
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Submittal Information 

Delivered UV Dose Calculations - ODI Aquaray 40 HO VLS 

Secondary Effluent 
The following calculations are based on the November 2001 BIOASSAY FOR PRIMARY/SECONDARY 
EFFLUENTS.  The data has been linearly scaled (i.e. pilot flow to full-scale flow) within the bioassay 
report to represent the AQUARAY 40 HO SYSTEM. 

System Design Parameters 

Flow Rate (MGD) Q= 4.63 
Number of 
Channels Nc= 1 

Number of Modules Across Nm= 1 

Number of Banks in Series B= 2 

UV Transmittance (%) UVT= 65 

End-of-life Factor  Fp= 0.9 

Fouling Factor* Ft= 1.0 

Design Dose (mJ/cm2) Ddose= 30.0 

Actual Dose Dose= 30,125 uWs/cm2 
Design Dose Safely 
Achieved 

Total Power P= 13,200 watts (total) 

(*) In addition to 10% loss of transmittance through the Quartz sleeve 

Dosage Calculation 

 Flow per train (Qtrain).  One train is defined as being a single row of modules.  The total flow is divided 
equally between each channel and equally between each row of modules in each channel. 
 

 

with  1.15 MGD < Qtrain < 8.06 MGD 

Qtrain= 4.63 MGD 
 

The delivered dose per bank (DB) at given UVT for the Aquaray 40 HO System is as follows, 
 

 

DB= 15,063 uWs/cm2 

IF is the Intensity Factor calculated from a PSS simulation (UVDIS 3.1) of the Aquaray 10 HO  

000,1)735.(^
0.18.0

3.41 ⋅−⋅⋅⋅= Qtrain
FtFp

IFD B

mC

train
NN

Q
Q

⋅
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IF= 1.000 
 

 

 The total delivered dose is calculated by multiplying the delivered dose per bank (DB) by the number of 
banks in series B.  The result should be higher or equal to the design dose specified above 

Dose= Db*B 

Dose= 30,125 uWs/cm2 

 

4121.7652283.0650036.0

4121.7(%)2283.0(%)0036.0
2

2

+⋅−⋅

+⋅−⋅
=

UVTUVT
IF
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Submittal Information 

Headloss Calculations 

Aquaray 40 HO UV Disinfection System 

The following calculations are based on Denard R&D report 03 002 18 dated August 5, 
2003, which developed the headloss calculation based on statistical analysis of 
empirical data. 

Parameters       

   Flow Rate 

Q= 4.63 MGD 

7.16 ft3/sec 

Channel Configuration 

Nc= 1 (number of channels) 

Nm= 1 (number of modules across channel) 

B= 2 (number of banks in series) 

Calculate mean velocity through module 

Vm  = (Q x Lr)/(Nc x Nm x Vv) 

Lr= 2.083  = length of bank in ft 

Vv= 19.05  = void volume of one module in ft3 

Vm = 0.78 ft/sec 

Calculate headloss through channel 

HL (in) = 1.2*Vm (ft/sec)^2 * # of modules in series 

HL = 1.47 inches 
 


