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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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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¢.

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, WCMI 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.

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.

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:

Ozonia North America LLC
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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.

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.

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.
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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.

Ozonia North America LLC
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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.

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:

Ozonia North America LLC

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.

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".

i (
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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.

C.

d.

Ozonia North America LLC
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In Subsection 2, Sheet 1 of 1 of the Accessory and Special Equipment List, delete Item 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.

In Subsection 2, Sheet 1 of 1 of the Accessory and Special Equipment List, modify Iltem 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.

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.

In Subsection 2, revise Drawing No. 18253-11-0601 to detail the serpentine weir level
control device in lieu of the submitted trough weir.




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. WCMI 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, ltem 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.

Ozonia North America LLC
600 Willow Tree Rd. | Leonia | NJ 07605 | USA
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tained in therein. Reproduction, use or disclosure to third parties

without express authority is strictly forbidden.

We reserve all rights in this document and in the information con-
Copyright © Ozonia North America.

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/leye 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. DATAINTERCONNECT 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.

CHECKED: TITLE: SHT:
Lo Descriptive Summary 3 of 3
3/30/12 Harold D. Thompson Water Reclamation
Facility — Fountain, CO
APPROVED: bwWa No. REV:
i |OFONIA et ™ 18253-77-0035 A







ot &

@%@NE@

PERFORMANGE PROCESS GUARANTEE Rev November 18, 2011

SCOPE AND TIME LIMITATIONS, ONAgiararitens Whe process. rosills spaciiing below for-n portod of Two (3f years :‘rqn'! (m)sthaianilal
complelion, or {hiPecomber-37, 2042; whichaver asolirs firsf; only If the Producls ars opsrated praperly under cenditons, loads and
paremelers as slaled balow, )

NOTICE REQUIREMENT AND REREDY.. ONA shall, upop tecelptof willten notics VWilliln {ifldy (30) dnys-of any breach &f or falire uider
thits gusrantes,. defarnilng Whether ONA Is Tgaponsible for the Protlytl's falluts Yo fulfl s Perormanca Process Dugrapes. IFICis
delarnined by ONA ihat ONA is respansible, ONA-shsll make every saasonable affort 1o corsizc) the fallice by adjusting or alledny the
Producis or spacific pert of the Produols’lo which Uha fatiuré Is allabulzble o by providing-new or addilenal Preducls or patls'of the Products

ol ls'expanse,
el ;\\nﬂﬁ-\}--ﬁfmﬁmmmﬁf%da mined for any reason that ONA 18 nol reapopsible f ybusachof.of ftliuro-uader thlsolinrantesr Ownershallpay . e
ONA for all a. Inoupred-hy-ORK TV Tveslaaling end stbstadiieling Frodue-pro copfosmance wih {hs Parfomnancs Process
: Tanlea, )

BXGLUSIONS.. }f iy &hanges oceur I fdail or.camposilion of 1he rhalet{al belng lrealsd, i 1he Produsts ero nol slorad, Inatalled, halnkalned

oty conactly cperaled Inatcordoncs will ONA's swillen tnsljuclions and requirernents; of If the Producté are subjectsd lo misuss, heglaet,
confosion, of aceldent, this Performance Procsss Girarantes shall ba oull and veld, .

LINITATION OF LIABILITY, ONA's total liabilly; lacluding costs lnciiead or exgended by ONA In allempling Yo correct aff process
delictandles, shall nol, undor sny.clreumslanees, sxdeed In the aggregale the lotal Pureligss Prico-under s contiast 9r, If such fallure |5
atirbitails o dnly.a speciie {}pﬂ orilem of the Producls provided horaunder, the valug of the spadifie pas ér'jlem thal phs{alled to, maet
guaranlead process results, tinder no dlreumstancar shall ONA be Habla for any spactal, nekletal, indiracl, sletutory, exemplory, punilive
of consequential damagas, of any kiad whaiseovor, or for any lost profiis, businass ‘ar roventie, Tass:of st or goodvdli, dr oitior lbst
doonomle advaniags, srlslng out of or telaled to or afislng from ONA’s obligations under iifs Péridemance Progoss Guarantes, wisther such
clalms are based on Lireach of tontrac), breach of wairanly, siict llablity, tort, any federat or state slalutory claitn, &f any ol legal theory
and oven I ONA kusw, should have Knowi, of has been-ativised of Ihé possibllily of such dentades, THE REMEDIES PROVIDED HEREIN
ARE EXCLUSIVE, AND ONA SHALL INGUR NO LIABILITY [N ADDITION TO YHAT STATED HEREIN, The limliation specifed In thls
secilon-shalt surdive and apply even If any. imilad remsdy spesifiad I the Gonlyact [ dotermined lo have talled of lls assenllal purpdse. In
Yo elioumstance will any labillly undar.any posiion of thls Gorlract of assoctalad conlracls.oxtaed the lolal Purchase Price, 1n e ovent that
more than ohe olalri s substanllated; i aggregale amourt of dlf élains Somblned will nol éxteed th tolal Purchiasy Price,

The UV disinfection-system shall;

Reduce the E-Col courit It the plant effluent to less than 65,4 counts/100 ml. {30 day
geometiic mean) based on peak flow with all modules. In service. The pracess performance
guarantes Is based upon the following Influent conditions.. :

B Péak Flow - 4.63 MGD

- UV Transmission 658% minimium
TSS - 30 mgll (80 day average)
Particls Stz Co 30 micron maximum

Ozonlz Poopesal No. P10-305g
U[irarlalal DisInfaclion Syster
Harold D, Thompson ReplonalWatar RéclamallonFacilify
NovemYer 2, 2010 mw“atla TRURA







Fxwhit A
@5@?@5&

OZONEA NORTH AMERICH, LLC |

500 WILLOW TREE ROAD

LEONTA, NI 07605 USA ,

TEL 207 676-2525 | FAX 201 846-5460

WARRANDY Revfsed Noyember 16, 2011
AQUARAY @ 40 O ULTRAVIOLEY DISINFECTION SVSTENM

Ozonta wavrails the produots shalf conform to the desotlption contalned.iif this Contract and befiee from
defeots in materfal and workmanship for a period of fio () yewrs from (a) the Hete of subsfanttul
completlor, or (b) Devantber 31, 2012; whicheyor deaius sty provided that the Products me stofed,
hastalled, siafhitained and qpperated In‘gecorddnce with OZONIA's wiitfén insfractions

. .nﬂsusg’l ]legfect Ol‘acoidelt't.-r‘“‘------- aresr e eeigeries bt 4 [T NN PTUPVRR SISO SPUORI I 8 SONRDY

-

Upon prompt willtén notles-of and deteriination tiat suel tlefect is eovered under the foregolng waarranty,
OZONIA's responsibilily is Iimited to correotion of the defset by, 4t OZONIA's aptioh, yépalr or
veplasomnt of the defentives part or pasts, f.0.b, Taotoiy, The folegolng wairanties aré exclusive and in
ligy of alf ofher wanantios of any kind, ineluding any Ioplied sarranty of merchantabiifty or fitness for a
partlowlar purpose,

The extended ¢quipment Guarantee appdles to the following items:

UY Lumps:

4 A1 13,000 howrs of operation, the average DV Tamp-output wilt be no feds than 90% of a sigw lampy
(after 100 hours hiitial buri-in.y,

% The UV lanyp shall produes UV Hght witlr at lenst D0% of the UV snifgsion at 253,7 min wavelongth,

& The UV Yamps will bg warranted For 13,000 hours of usefdl life and the-watanty is ta be pro-fated
agalnst gotnal Tamp use dfier 1,000 houts of gporation up 1o 13,000 hows,

Ballas(s & Quartz Slseves

# The guataiitesd Jifo of the Gullast and quariz steeves is 3 yours each, Any ballast or quarta sleeves that
would fall Within the mvaranteed pertad shall bo roplaced at ho cost fo tis owior,. OZONIA'S
respoiisibility T linited to cosvacfion of the defest by, at OZONIAs aption, repait or repincement of
the defestive put orpaxts, fo.b, fastory. )

UV Intehsity Sohgort |

& The guaraniesd life of the UV Intensity sonsot Is 5 years and wny sensor that woutd fail within the
guntanteed perfod shall be replased at no cost o the owier provided thal (he system I¢ dperated and
enlibiatedd in nogordance with OZONIA’s O&M Instructions Manugl, OZONIA's respousibility i

limited to correetion of the defect by, at OZONIA's aptlon, repair o replaceniont of thie defective parf -

ot parls, falb, fadtory,
« Bnd «

and it subjegted to )







tained in therein. Reproduction, use or disclosure to third parties

without express authority is strictly forbidden.

We reserve all rights in this document and in the information con-
Copyright © Ozonia North America.

PERFORMANCE TEST PROTOCOL

FOR SECONDARY EFFLUENT APPLICATIONS

Aquaray® 40 HO VLS

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.

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 (20" 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 4°C 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.

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 Enterolert™ 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.
e UV Transmittance at 253.7 nm

¢ Filtered UV Transmittance at 253.7 nm

e 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 (BODS) or Chemical Oxygen Demand (COD) in mg/L

e  Turbidity in NTU

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

e pH at time of sampling

e  Water temperature at time of sampling

e  Calcium hardness in mg/L of CaCO;

e Total iron in mg/L

4.0 REPORTING REQUIREMENTS

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

e Date and time

¢  Flow through the UV disinfection system

e  Sample location

e UV intensity readings in mW/cm? as displayed on the HMI

e Number of lamp rows in operation

e Time of sample collection (if different from above)

¢ Influent Microbial Count

e  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

e Operational UV Dose in mJ/cm” or mW.sec/cm” as displayed on the HMI

e  All alarm conditions displayed

e 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 +%2" - 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:

e Eyeshields (elevation and spacing)

e Module location relative to inlet and outlet structures
e Wireway (location and nameplates)

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

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

e 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.

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

e 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).

e 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.

e 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.

e 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.

osyzts)sl/_oe | AQUARAY® 40 VLS 1 of 1
STORAGE INSTRUCTIONS
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ULTRAVIOLET DOSE BIOASSAY OF THE
ONDEO DEGREMONT HO10 VERTICAL LAMP
DISINFECTION SYSTEM

An assay and related testing were conducted by HydroQual, Inc., on an ultraviolet disinfection
system manufactured by Ondeo Degremont, Inc. (ODI), Richmond, Virginia. The equipment consisted
of two 10-lamp modules in series, with the lamps in each assembled vertically in a staggered 2 x 5 array.
All work was conducted at the Rockland County Sewer District No. 1 WWTP in Orangeburg, New
York.

The objective of the bioassay was to develop a relationship between delivered UV dose and flow
rate through a scaleable UV test reactor. Dose is defined as the product of UV intensity (I) and
exposure time (t}, or It. Intensity cannot be measured directly in a multilamp reactor, and time is, in

fact,a distriburion of tesidence times within the system, related to the degree of mixing. As such, itis

difficult to estimate dose by separate evaluation of these two variables. As an alternative, the bioassay
protocol uses an approach that implicitly estimates the delivered dose. In this method, a culture of
bacteriophage is subjected to varying UV doses in a laboratory apparatus that allows direct and accurate
measurement of time and intensity, yielding 2 dose-tesponse calibration of the organisms. The culture
is then injected into the test unit under specific operating conditions. The bactetiophage response is
measured, from which a delivered dose estimate can be implied.

The bioassays were conducted with potable water. The UV transmittance (at 253.7 nm) of the
water was adjusted to 58 percent. This represents a combined simulation of a wastewater transmittance
of 65% and a 20% reduction in UV output equivalent to end-of-lamp-life operating conditions.
Hydraulic tracer tests were also conducted to define the residence time distribution of the unit and its
conformity with plug flow conditions that are required for disinfection.

MATERIALS AND METHODS

The following discussions present the ptocedures and materials that were used to conduct the
bioassay and hydraulic tests on the Ondeo Degremont vertical lamp system. Specifically, these address
the culturing and calibration of the bacteriophage, assembly and operation of the test unit, assay of the
test unit with the calibrated bacteriophage, and hydraulic characterization of the test unit.

F-Specific RNA Bacteriophage Preparation

The organism that was used to assay the test unit was a F-specific RNA bacteriophage, a
bacterial virus that can infect a specific host strain with F- or sex-pili, producing clear areas, or plaques



within a confluent lawn of grown host strain. It has a relatively high tolerance to UV light and exhibits
dose requirements that are typically higher than requited by most bacterial organisms. This allows
development of a dose-response relationship that encompasses dose levels required for most wastewater
disinfection applications. Additionally, the response of the bacteriophage is fairly consistent over
repeated applications.

The methodology for detection and enumeration of F-specific RNA bacteriophage was in
accordance with ISO DIS 10705-1 (Havelaar): Water Quality - Detection and FEnumeration of
Bacteriophages. The host strain was Escherichia coli (E. coli) ATCC 23631. The bacteriophage stock was
developed by HydroQual, Inc., gtown to a density from 2 to 4 x 10" pfp/mL.

Dose-Response Calibration

Dose is the product of the intensity of radiation and the time to which an organism is exposed
to the radiation. Intensity can not be measured directly in 2 complex lamp unit because the light
surrounds a receiving particle and commercial detectors are planar. Additionally, the exposure time in
a system is, in fact, a distribution of times due to some degtee of mixing in the unit. Thus, the bicassay
relies on first calibrating the assay organism in the laboratory by defining its response to 2 given dose.
‘The dose is measurable in this case because the radiation is collimated (unidirectional) and the test is

run in a batch, completely mixed mode, such that time is measurable as discrete intetvals of exposure.

A dose-response relationship was developed for the bacteriophage using a laboratoty-scale
collimated beam apparatus. The unit utilized 2 G64T5L germicidal lamp as the UV source. The lamp
is enclosed in a non-reflective, air-cooled sleeve. The exposed portion of the lamp (approximately 10
cm) was suspended above a 30-cm long, 10-cm diameter non-reflective collimating tube. A petd dish
containing sufficient sample to give a liquid depth of 1 cm (79 mL) was placed approximately 2.3 cm
below the bottom of the collimator.

Priot to exposure, the intensity of the ultraviolet radiation was adjusted to 200 pWatts/cm? at
the surface of the sample. Intensity was measured with an IL1700 Radiometer using a SED-240
Detectort with a W Quartz wide-eye diffuser and a NS254 filter. The detector was last calibrated by

International Light, Inc., of Newburyport, Massachusetts in November 2000. A copy of the calibtration
certificate can be found in Appendix A.

The stock bacteriophage aliquot was diluted with the same source water that was used for the
assays. The water was first dechlorinated and phage were then added to yield a density between 1 and
2x10° pfp/mL. The sample was stirred gently and continuously during exposute using an insulated

2



magnetic mixer with a micro-spinbar. After exposure, samples were plated immediately. The plates
were incubated at 37°C for 16 to 20 hours, after which the number of plaque forming units were

counted.

Dose-response runs were conducted throughout the test period. Four to five exposures times
were used per run, ranging between 100 and 500 seconds and equivalent to dose levels between 20 and
100 mW-sec/cm®. Control (no exposute) and exposed samples were sampled in tdplicate, and two
dilutions of each were plated in triplicate. Two control samples, with one sample representing time
zero, were normally run for each dose run. Intensity was mapped at 20 locations over the plane of
exposure. The intensity was also checked at each of the control exposure Peri,ods to venfy that no

variation in intensity occurred within a given run.
Test Unit

A 20 ft (6.1 m) long, stainless steel open-channel, 1 ft (0.30 m) wide, provided by Ondeo
Degremont, Inc. was used for the test unit. A stilling plate was inserted into the upstream section of
the channel, approximately 42 in (1.1 m) ahead of the lamp battery to break the energy of the inlet pipe.
A adjustable rectangular weir was installed at the end of the channel (approximately 5 ft (1.5 m)
downstream of the lamp battery). A stilling plate was inserted about 42 in (1.1 m) downstream of the
second lamp bank and prior to the weir. The channel width in the disinfection zone was 7.25 in (18.4
cm).

"Two UV disinfection modules were mounted in seties in the channel. The lamp configuration
for each module is shown schematically in Figure 1. The system utilized a staggered lamp array
configuration, with the lamps placed vertically in the channel, perpendicular to the direction of flow,
and on centerline spacings of 2.8 in (7.1 cm) across the width of the module and 5 in (12.7 cm) along
the length of the module. The test unit had 2 total of 20 lamps.

The high-intensity, low-pressure, getmicidal lamps have a rated UV output of 52 watts (W) UV,
and a total power draw of 165W. The lamps have a nominal length of 60 in (155 cm) and an effective
arc length of 58 in (147 cm). The quartz sleeves were a test-tube type, with one sealed end, and an outer
diameter of 1 inch (245 cm). The lamps were first “burned-in” for a minimum of 100 hours before
testing. The lamps were driven by 10 electronic ballasts, each controlling 2 lamps. The ballasts were

located inside a control box mounted on top of each lamp module. The nominal voltage to the system
230 VAC.
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Test Unit Installation

Figure 2 is a schematic of the field test installation at the Rockland County Sewer District No.
1 Plant in Orangeburg, New York. A local potable water hydrant was used as the source of water for
testing. A batch stock solution consisting of coffee (to alter transmittarice), sodium thiosulfate (to
ensure removal of residual chlorine) and bacteriophage was prepated in a large rectangular steel tank.
The mixture was fed to the unit via a diesel-powered centrifugal pump. Water flow rates to the unit
were set and measured by a Bailey-Fischer & Porter magnetic flow meter, Model 10D1465P-NS, which
was installed on the influent line to the UV reactor.

The flow meter calibration was checked by comparing the flow readings from the in-line meter
to flows implied from velocity measurements in the channel over the range of treated flows. These were

within 5% of the direct meter readings. In all testing, the meter flows were used for reporting operating

conditions.

Bioassay Analysis

A component of the bioassay protocol was to simulate end of lamp life conditions during
testing. Fot this bioassay, a value equal to 80% of the nominal UV output of the lamp was simulated;
where the nominal UV output represents the UV output at normal operating conditions (voltage,
amperage, etc.) after approximately 100 hours bumn-in. The commercial (and pilot) system’s lamp-ballast
configuration is not designed to allow direct electrical manipulation to reduce lamp output. As such,
an alternate approach to simulate end-of-life conditions was developed. Using HydtoQual’s main-frame
version of The Ultraviolet Light Intensity Program or TULIP, the Aquaray system configuration was
modeled and a relationship of theoretical average intensity versus percent transmittance (at 254 nm) was
developed. The numerical values of theoretical average intensity as a function of water transmittance
is shown for both the full-scale 40HO module and the 10HO test module on Table 1. Figure 3 presents
these relationships graphically.

Using a baseline condition of 65% transmittance at 100% output, the theoretical nominal
intensity corresponding to 2 20% reduction in lamp output for the test unit was computed. This
intensity is equivalent to 2 test condition transmittance of 58% (at 100% lamp output). This method
conforms to the protocols for setting the minimum UV sensor level to conduct similar bioassay testing

mn NWRI/AWWARF Ultraviolet Disinfection Guidelines for Drinking Water and Water Reuse
(National Water Research Institute, NWRI-00-03, Fountain Valley, CA, December 2000).
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Table 1. Relationship of Theoretical Nominal Intensity vs. Water
Transmittance and Absorbency at 254 nm '

Aquaray 100HO Aquaray 40HO

Absotbance Average Average

. Fransmittance Coefficient Intensity Intensity

(%) _(a.u./cm) (mW/cm?) (W /cm?)
75.0 0.29 105 125
73.3 0.31 9.94 11.8
= 704 0.35 201 10.5
. 67.7 039 8.24 9.65
65.0 0.43 7.59 8.83
- 62.5 0.47 7.03 8.14
60.0 0.51 6.55 7.55
o 57.7 0.55 6.13 7.04
i 5.4 0.59 5.76 6.59
- 53.2 0.63 5.44 6.20
i 51.1 0.67 5.15 5.85
i | 49.1 0.71 4.89 5.53
47.2 0.75 4.65 5.26
453 0.79 4.44 5.00
43.6 0.83 425 478
419 0.87 4.08 4.56
3 40.2 0.91 391 437

Flow rates of 200, 400, 600, 800 and 1000 gpm [757, 1514, 2271, 3028 and 3785 Lpm], were

30
e

tested in quadruplicate:
S
1. Potable water from a hydrant was first fed directly to the test unit at a rate of approximately 200
gpm (760 Lpm). The UV system was tutned on and allowed to opetate for at least one and one-
-~ half hour prior to testing to ensure stable output from the lamps. This was verified by
F monitoring the intensity within the bank of lamps with the IL1700 detector located in a fixed

position facing upstream into the lamp battery. The voltage was maintained 230 VAC, the
nominal operating voltage for the system.
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Duting the lamp stabilization period, a 20,000 gal (76,000-liter) batch of test water was prepared.
A rectangular tank was filled with potable water from a hydrant. Instant coffee was added
during fill-up to adjust the transmittance of the test water to 58 +2% perﬁent at 253.7 nm.
Sodium thiosulfate was also added to temove any residual chlorine in the test water. The
contents of the tank were continually mixed via recirculation through a 1800 gpm (7800 Lpm)
pump. The bacteriophage suspension was added to the tank to yield a density of approximately
10° to 10° pfp/mL. The full tank was then mixed for at least 30 minutes.

Flow from the hydrant to the test unit was stopped and flow from the tank was initiated. A
desired flow rate was set and monitored via the magnetic flow meter until 2 stable reading was
obtaimed.

The system was operated under these conditions for a time interval sufficient to accomplish a
minimum of five volume changes in the UV reactor before sampling, thereby ensuting steady-
state conditions.

Samples were taken in triplicate at each flow setting before and after (post-weit) the lamp banks.

Once sampling was completed, the flow rate was adjusted to the next target flow rate.

This sequence was repeated for each batch run. Samples were retumed to HydroQual’s

laboratory for analysis. Two dilutions of each sample were plated in triplicate. These were incubated
at 37°C for 16 to 20 hours; plaques wete then counted to estimate bacteriophage densities in the influent
and effluent for each test run. UV transmittance at 253.7 nm was measured for each sample using a
Shimadzu (Model UV-1201S) UV /Vis spectrophotometer. The calibration was checked in February
2001. A copy of the calibration report can be found in Appendix A.

Hydraulic Testing

Residence time distributions were developed at five test flow conditions (757-3785 Lpm).

Protocols are established for the step-response method in the USEPA Design Manual for Municipal
Wastewater Disinfection (EPA/625/1-86-921, 1986). The procedure is summarized as follows:

1. A concentrated coffee solution was continuously injected at 2 constant rate into the
upstream end of the lamp bank. This injection point was positioned at mid-depth,
approximately 3 in (8 cm) in front of the lamp battery.

9



RESULTS

AUV detector (IL SUD240, International Light) was mounted outside the second lamp
rack, approximately 3 in (8 cm) from the down-stream end. UV intensity was
monitored using an IL 1700 radiometer. ’

Coffee injection was continued until a new “steady-state” UV intensity was reached
(from background).

The coffee solution was shut-off and the return of UV intensity to background

conditions was traced on a chart recorder.

Chart recordings were digitized and used to develop residence time distribution curves.

Dose-Response Calibration

Data for each of the dose-response runs are presented in Appendix B, Tables B1 through B-4.

Table 2 presents a summary of these data. Note that dose is calculated by the following expression:

Where:

D=1{(1- )/ kd] o

UV Dose at 253.7 nm (mW-s/cm?)

Exposure time (seconds)

Incident Intensity at the surface of the sample (mW/cm?)
Absorbance coefficient (cm-, base €)

Depth of the sample (cm)

10
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TABLE 2 SUMMARY OF MS-2 COLIPHAGE
DOSE-RESPONSE RESULTS: DOSE AND LOG
SURVIVAL RATIO (N/N,)

Dose DR1 DR2 DR3 DR4 Average
20 -1.03 -1.01 -1.01 -0.93 -0.995

30 -1.47 -1.47
40 -1.98 -201 202 -1.87 -1.97
50 -2.35 -223 -2.29
60 274 273 -2.74
80 -330  -3.33 -3.32

100 -3.91 -4.00 -3.96

Figure 4 presents the dose-response calibration developed for the bacteriophage. A best-fitline
was developed using a quadratic expression (shown on Figure 4). Replication was good within a run
(Appendix B) and among runs (Table 2), indicating that the bacteriophage responded consistently with
respect to dose-response behavior. The correlation coefficient, 1%, was 0.9964. The correlation can be

wtitten as:

N _ i B}
Logﬁ—"] = 1.52x10"*D? - 5.47x1072D + 2.15x1072 @
0

Where:

N - Final density (pfp/mL)
Ny = Initial density (pfp/mL)
D= Dose (mW-s/cm?

The correlation can also be expressed in terms of dose as:
2

lL N 12.51
ogNO .

D=296

N
Log '——] +4.59
Ng

11
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Hydraulic Characterization Test Results

Residence time distribution (RTD) analyses provide information on the actual or anticipated
hydraulic behavior of a unit. Note that the critical hydraulic design requirement for UV reactors is that
the system approach ideal plug-flow conditions and minimize any degree of advective mixing.
Parameters that indicate these conditions are derived from an analysis of the RTD cutves.

RTD curves developed for the test unit are presented in Appendix C. The top panel on each
figure 1s the digitized tracer recording. The middle panel is the first derivative of the tracing showing
the slope of the curve as a function of time. The lower panel plots the cumulative area under the
residence time curve (middle panel) as a function of time, effectively showing the distribution of
residence times in the system. '

Table 3 summarizes key patameters detived from these RTD analyses. The flow rates and
equivalent velocities through the lamp battery are given. The maximum velocity in this case was 0.71
ft/sec (22 cm/sec) at a flow of 1000 gpm (3785 Lpm). The theoretical detention time is computed as

.the volume (less the quartz/lamp assembly) divided by flow (V/Q), while the mean residence time (6)

is computed as the first moment of the residence time curve (middle panel of the Appendix C figures).
Note that the detention times shown in Table 2 do not reflect the actual detention times in the lamp
modules, but the detention time between injector and detector. The computed liquid volumes also

account for the head variations as a function of flow.

Several dimensionless ratios can be derived from the RTD analysis which ate useful in evaluating
hydraulic characteristics. These ate also ptesented on Table 3:

0/T The ratio of the mean residence time to the theoretical residence time. This should fall
between 0.8 and 1.2; it averaged 0.95 for these tests.

t./8 The ratio of the time at which the peak tracer level occuts to the mean residence time. An
acceptable level is greater than 0.9, indicating absence of any skew in the residence time due
to back mixing, dead spaces or eddying effects. This averaged 0.95.

to/ 6 The ratio of the time for 50 petcent of the tracer to pass to the mean residence time is also
a measure of the skew and should be gteater than 0.9 for effective plug flow. It averaged
0.98 for these tests, with a range of 0.93 to 1.10.

t/6 The ratio of the time the tracer first appears to the mean residence time is a measure of
short-circuiting, and should be greater than 0.5. This averaged 0.59 for these tests.

13
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tyo/ty The ratio of the time for 90 percent of the tracer to pass to the time for 10 percent of the tracer
to pass. Also known as the Morrill Dispersion Index, it is 2 measute of the spread of the
residence time distribution curve; a value of 1.0 would indicate ideal plug flow, and 21.9 for ideal
complete mix. A value of 2.0 or less is generally required for UV systems; this index averaged
2.0 for this system, with a range of 1.5 to 2.3.

The dispersion coefficient, E, was also computed from the RTD analysis, yielding an average
(geometric) value of 86 with a range of 25 to 240. E can vary from zero to ﬁlﬁnity, approaching zero
under ideal plug flow conditions. An E less than 100 cm®/sec is generally targeted for UV disinfection
reactors; the test results show levels below this guidance limit. An additional parameter, the
dimensionless dispersion numbet, d, is given on Table 2; this averaged 0.036 which falls below the
acceptable upper limit of 0.05 for plug-flow conditions.

Bioassay Test Results

The bactedophage and UV transmittance data for each field run are presented in Appendix D,
Tables D1 through D4. The dose and flow data are presented on Figure 5. The flow-dose relationship
determine for each HO10 module at a 65% transmittance and a 0.8 lamp output reduction factor is:

DB = 1828Q—0.735 . (3)

where Dy, is dose per lamp bank, with units mW-s/cm?, and Q is flow in gpm. The expression has a
cotrelation coefficient, 2, of 0.97.

Expressions were also calculated for dose-flow relationships at 55% and 75% transmittance, and
ate shown on Figure 5. These curves were developed by adjusting the coefficient from the flow-dose
relationship obsetved at 65% transmittance. This was done by multiplying the ratio of the calculated
teactor intensity at either 55% ot 75% to the calculated reactor intensity at 65% transmittance (see
Figure 3) times the coefficient in Equation (3):

Iyve @X%T '
( °v8 x1828Q 0735 @

Livg @65%T
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‘The resulting expressions are:

at 55% Transmittance

D, = 1376Q %™ ©)
at 75% Transmittance

D = 2531077 O

It should be noted that the bioassay testing was conducted on two hydraulically scaleable 10-lamp
modules. The standard commercially available module, however is 2 40-lamp module. The bioassay -

relationship, when ahalyzed on a pet-bank basis, can be lineatly scaled to represent a 40-lamp module.
This is presented as Figure 6.

The equivalent flow-dose relationship for an HO40 module at 65% transmittance and a 0.8 lamp
output reduction factor is: ‘

D, - 41307 )

where Dy is dose pet lamp bank with units of mWs/cm? and Q 1s mgd. Similar for the 10-lamp
modules, calculated doses were determined for an equivalent 40-lamp module for both 55% and 75%
transmittance conditions. The resulting expression in this case are:

For T =55% D, = 3107

: &
ForT=75% D, =5727%™
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1.1

111

GENERAL SAFETY PRECAUTIONS

Aquaray® VLS Disinfection Equipment

GENERAL SAFETY PRECAUTIONS:

All UV equipment must be installed, put in operation, and maintained by trained
technical personnel. The owner and/or user, must ensure that ALL operating
personnel have been properly trained.

This equipment has been subjected to a hazard analysis. Corresponding
precautionary measures regarding the safety of persons and domestic animals
have been made. Nevertheless, it is possible that danger could arise as a
result of incorrect use, bad maintenance, material changes, etc. These dangers
are associated with:

» Electrical Dangers

» Mechanical Dangers

» Exposure to high intensity UV Light

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 kQ/V must to be used.
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1.1.2

1.1.2.1

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.

MECHANICAL DANGERS:

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.

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.

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.
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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.

\

\
\

BN
) T

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.

Q 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.

CAUTION:

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.

113 EXPOSURE TO HIGH INTENSITY UV LIGHT:

The most effective approach is to simply avoid exposure to UV irradiation.
Routine operation and maintenance of the UV disinfection system can be
accomplished without exposure to UV irradiation. It is always good to keep
in mind at all times of the following tips:

e Ensure proper installation of UV safety equipment including all eye shields
and UV warning signs.
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CAUTION

HIGH INTENSITY
ULTRAVIOLET
LIGHT WEAR EYE

PROTECTION

1.2

1.4

e Avoid exposure to UV rays.

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

ALWAYS:
o Wear approved safety goggles
e Wear UV face shield over the safety goggles
e Wear Protective Clothing such long sleeve shirts and pants

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

Instructions Manual.

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.

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 Ilocal regulations. If necessary also
recommendations or guidelines from accident prevention companies are to be
considered.

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.

Checked:

SM
02/07/11

General Safety Precautions

MDL

o [OZONIA EEETERTT T A [ 18000-77-0090 |

Leonia, NJ 07605

SHT:

Aquaray® VLS UV Equipment 5 of 5







tained in therein. Reproduction, use or disclosure to third parties

without express authority is strictly forbidden.

We reserve all rights in this document and in the information con-
Copyright © Ozonia North America.

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 e, Registry of Toxic Effects of Chemical Substances

STEL Short Term Exposure Limit (for 15-minute period)

TLY 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 | = 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.

CHECKED: TITLE: SHT:
MDL MATERIAL SAFETY DATA SHEETS 1of1
04/03/06 DEFINITIONS

APPROVED: @ @N IA OZONIA NORTH AMERICA DWG No. REV:
WY o0 gy g frond A 18000-77-0083 -







We reserve all rights in this document and in the information con-
tained in therein. Reproduction, use or disclosure to third parties

without express authority is strictly forbidden.

Copyright © Ozonia North America.

MATERIAL SAFETY DATA SHEET
GERMICIDAL/U.V, LAMPS

Germicidal lamps offered by OZ0NIA NORTH AMERICA are exempted from the requirements of the OSHA
Hazard Communication Standard (2% CFR 1910.1200) because they are “articles.” The following information is
provided by OZONIA NORTH AMERICA. as a courtesy 1o 115 customers.

B T R . B pmmamn = = ey bt e

L. PHYSICAL PROPERTIES

Mot applicable to intact lamp,

II. FIRE AND EXPLOSION HAZARDS

Flammahility: MNon- combustible
Fire Extinguishing Materialz: Use extinguishing media suitable for surrounding fire, )
SBpecial Fipefighting Procedures: Use a self contained breathing apparatus to prevent inhalation of dust
and/or fumes that may be generated from broken lamps dering firefighting activities.
Unusual Fire and Explosion Hazards: When exposed to high temperature toxic fumes may be
released from broken lamps.

. REACTIVITY DATA

Stability: Stablc

Conditions to avoid: Mone for intact lamps.
Incompatibility {materals to svoidy None for intact lamps,
Hazardous Decompogition Products: None for intact lamps
Hazardous Polymerization Products: Will not oceur.

IV, HEALTH HAZARDS

THERE ARE NO KNOWN HEALTH HAZARDS FROM LAMPS THAT ARE INTACT. Mo adverse effects are
expected from occasional exposure to broken lamps. As a matter of good practice, avoid prolonged or frequent
exposure to broken lamps unless there is adequate ventilation. The major hazard from broken lamps is the
possibifity of sustaining glass cuts,

EFFECTS OF OVEREXPOSURE TO BROKEN LAMPS BY [NHALATION, INGESTIOMN, OR. CONTACT
WITH SKIN OR EYE. '

Mercury - Exposure to high concentrations of vapors for brief periods can cause acute symptoms such as
preumonitis, chest pains, shortness of breath, coughing, gingivitis, salivation, and possibly stomatitis. Chronic
expaosurc may cagse tremors and nevropsychiatric problems. May cause redness and irritation as a result of contact
with skin and/or eyes.

Quariz{fused silica)- Exposure to erystalline silica dust may cause scarring of the lungs (Silicosis), resulting in
shortness of breath and coughing.

[neri gases - Inert gases such as Argon, Neon, and Xenon can cause asphyxia by displacing the ambient ox vgen,
Some symptoms of asphyxia are headache and dizziness,

Tin/Lead Solder - Ingestion or inhalation of dust or fumes must be avoided. Lead is toxic and cumulative, affecting
the kidneys, reproductive system, and nervous system. Symptoms of chronic overexposure include anemia,
insomnia, weakness, irritability, constipation and stomach pains. Tin is not regarded as toxic but excessive EXposure
can cange fever, nausea, stomach cramps or diarthea.

————eerrrmmsEasmma s sar

V. PROCEDURES FOR DISPOSAL OF LAMPS

If lamps are broken, ventilate area where breakage occurred. Clean up with mercury vacuum eleaner or other
suitable means that avoid dust and mercury vapor generation. Take usual precautions for collection of broken glass.
Clean up requires special care due to mercury droplet proliferation. Place materials in closed containers to avoid
fenerating dost,

It is the responsibility of the generator (o easurs proper classification of waste products. To that end, TCLP tests
should be conducted on all waste products to determine the ultimate disposition. in accordance with all applicable
federal, state, and local regulations. -
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VI SPECIAL HANDLING INFORMATION - FOR BROKEN LAMPS

Ventilation: Use adequate general and local exhaust ventilation to maintain exposure levels below the PEL or TLY
limits. If such ventilation is unavailable, use respirators ag specified below. . )
Respiratory Protection: Use appropriate MIOSH approved respirator if airborne dust concentrations exceed the PEL
or TLV limits. All appropriate requirements set forth in 20 CFR 1910.134 should be met. .

Eye Protection - OSHA specified safety glasses, goggles or face shield are recommended if lamps are being I:rr_o}r.f:n.
Hygienic Practices - After handling broken lamps, wash thoroughly before cating, smoking, or using toilet facilities.

ALTHOUGH OFONLA NORTH AMERICA . ATTEMETS TO PROVIDE CURRENT AND ACCURATE INFORMATION HEREIM, [T MAKES
MO REPRESENTATIONS REGARDING THE ACCURACY OR COMPLETENESS OF THE INFORMATION AND ASSUMES NO
LIABILITY FOR ANY LOSS, DAMAGE OR INJURY OF ANY KIND WHICH MAY RESULT FROM, OR ARISE OUT OF, THE USE

OF/OR RELIANCE ON THE INFORMATION BY ANY PERSON,
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MERCURY

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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Section 1: Chemical Product and Company ldentification

Product Name: Mercury Contact Information:
Catalog Codes: SLM3505, SLM1383 Sciencelab.com, Inc.
14025 Smith Rd.
CAS#H: 7439.57-8 Houston, Texas 77206
y US Sales: 1-800-901-7247
. W ACCWW
RTECS: V4550000 Infemational Sales: 1-281-441-4400

TSCA: TSCA B{b) inventory: Mercury COrder Online: Sciencelab.com

Cl#: Mot applicable. CHEMTREC (24HR Emergency Telephone), call:
. . . 1-300-424-5300

Synonym: Quick Silver; Colloidal Mercury; Metallic

Mercury; Liquid Silver; Hydragyrum International CHEMTREL, call: 1-703-527-3887

Chemical Name: Mercury For non-emergency assistance, call: 1-281-4£1-4400

Chemical Formula: Hg

Section 2: Composition and Information on Ingredients

Composition:

Mame CAS# % by Weight

Mercury 7439576 100

Toxicological Data on Ingredients: Mercury LDS0: Mot availakle. LE30: Mot available.

Section 3: Hazards ldentification

Potential Acute Health Effects:

Yery hazardows in case of skin contact {iritant), of eve contact (irmtant), of ingestion, of inhalation. Hazardous in
case of skin contact (comrosive, permeator). Liquid or gpray mist may produce tissue damage particularhy on
mucous membranes of eyes, mouth and respiratory tract. Skin contact may producs bums. Inhalation of the
spray mist may produce severs irmtation of respiratory fract, characterized by coughing, choking, or shoriness of
breath. Severe over-exposure can result in death. Inflammaticn of the eye iz characierized by redness, watering,
and itching. Skin inflammation is characterized by itching, scaling, reddening, or, cccasionally, blistering.

Potential Chronic Health Effects:

Hazardous in case of skin contact (permeator).

CARCINOGEMIC EFFECTS: Clazsified A5 (Mot suspected for human ) by ACGIH. 3 (Mot classifiable for
human. ) by IARC.

MUTAGENIC EFFECTS: Mot availalle.

TERATOGEMIC EFFECTS: Mot available.

DEVELOPMEMTAL TOXICITY: Mat available.

The =substance may be toxic to bloed, kidneys, liver, brain, peripheral nervous system, cenfral nervous system
{CMS).

Repeated or prolonged exposure to the substance can produce target organs damage. Repeated or prolonged
contact with spray mist may produce chronic eye irmitation and severs skin irftation. Repeated or prolonged
exposure fo spray mist may produce respiratory tract irritation l=ading to freqguent attacks of bronchial infection.
Repeated exposure to a highly toxic material may produce general deterioration of health by an accumulation in
one of many human organs.
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Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flugh eyves with plenty of water for at
least 15 minutes. Cold water may be used. WARM water MUST be used. Get medical attention immediatahy.

SKin Contact:

In caze of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated
clothing and shoes. Cover the irfitated skin with an emollient. Wash clothing befors reuss. Thoroughly clean
shoes before reuse. Get medical attention immediately.

Serious Skin Contact:
Wash with a disinfectant scap and cover the contaminated skin with an anti-bacterial cream. Sesk immediats
medical attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give arificial respiration. If breathing is difficult, give oxygen. Get
medical attention immediately.

Sericus Inhalation:

Ewvacuate the victim to a 2afe area az soon as possible. Loozen tight clothing such ag a collar, tie, kel or
waistband. If breathing is difficult, administer oxygen. If the victim iz not breathing, perform mouth-to-mouth
rezuscitation. WARNING: It may be hazardous o the perzon providing aid to give mouth-to-mouth resuscitation
when the inhaled material is toxic, infectious or comesive. Seek immediate medical attention.

Ingestion:

Do NOT induce vomiting unless directed to do so by medical personnel. Mever give anything by mouth 1o an
unconscious perscen. If large guantities of this matenal are swallowed, call a physician immediately. Loosen tight
clothing such as a collar, tie, belt or waisthand.

Serious Ingestion: Mot available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammakle.

Auto-Ignition Temperature: Mot applicable.

Flash Points: Mot applicable.

Flammable Limits: Mot applicable.

PFroducts of Combustion: Mot available.

Fire Hazards in Presence of Various Substances: Mot applicable.

Explosion Hazards in Presence of Various Substances:

Risks of explosion of the product in presencs of mechanical impact: Mot available.

Risks of explosion of the product in presence of stafic discharge: Mot availakle.

Fire Fighting Media and Instructions: Mot applicable.

Special Remarks on Fire Hazards:

When thrown inte mercury vapor, boron ghosphodiiedide ignites at once.

Flame forms with chiorine jet over mercury surface at 200 deg to 200 deg C.

Mercury undergoes hazardous reactions in the presence of heat and sparks or ignition.

Special Remarks on Explosion Hazards:

A viclent excthemmic reaction or possible explogion occurs when mercury comes in contact with lithium and
rukzidium.

CHLORIME DICXIDE & LIQUID HG, WHER MIXED, EXPLODE VIOLENTLY.

Mercury and Ammonia can produce an explosive compound.

A mixture of the dry carbonyl and oxygen will explode on vigorous shaking with mercury.

Methyl azide in the presence of mercury was shown to be potentially explosive.
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Section 6: Accidental Release Measures

Smiall Spill: Abzorh with an inert material and put the spilled material in an appropriste waste disposal.

Large Spill:

Comosive liquid. Poisonous liquid.

Stop leak if without risk. Absorz with DRY earth, sand or other non-combustible material. Do not get water inside
container. Do not touch spilled material. Use water sgray curtain to divert vapor drift. Use water spray o reduce
vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Call for aszistance on digposal.
Be careful that the product is not present at a concentration level above TLY. Check TLY on the MSDS and with
local authorities.

Section 7: Handling and Storage

Precautions:

Keep locked up_. Keep container dry. Do not ingest. Do not breathe gasffumes/ vaporispray. Never add water
to thiz product. In case of insufficient ventilation, wear suitable regpiratory equipment. If ingested, sesk medical
advice immeadiately and show the container or the label. Avoid contact with skin and eves. Keep away from
incompatibles such as oxidizing agents, metals.

Storage: Kesp container tighthy closed. Keep container in a cool, well-ventilated area. Do not store above 25°C (T7°F).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Provide exhaust ventilation or other engineering controls to kesp the airbome concentrations of vapors below their
respective threshold limit value. Ensure that eyewash stations and safety showers are proximal to the
wiork-station location.

Personal Protection:
Face shisld. Full suit. Yapor respirator. Be sure to use an approved/ceriified respirator or equivalent. Gloves.
Boots.

Personal Protection in Case of a Large Spill:

Splazh goggles. Full suit. Vapor respirator. Boots, Gloves, A self contained bresthing apparatus should be

used to avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist
BEFORE handling this praduct.

Exposure Limits:

TWa: 0.025 from ACGIH (TLY) [United States] SKIM

TWA: 0,05 CEIL: 0.1 {mgdm2) from OSHA (PEL) [United States] Inhalation
Twa: 0.025 {mgim3) [United Kingdom (UK]]

Consult local authorties for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liguid. {Heawy liquid)
Odor: Cdaorless.

Taste: Mot available.

Molecular Weight: 200.55 g/mole

Color: Silver-white

pH (1% soln/water): Mot available.

Boiling Point: 356.72°C (E74.1°F)

Melting Point: -38.87°C (-38°F)
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Critical Temperature: 14582°C (26683 6°F)
Specific Gravity: 13.55 (Water = 1)
Vapor Pressure: Mot available.

Vapor Density: 6.92 (Air=1)

Volatility: Mot available.

Odor Threshold: Mot available.
Water/Oil Dist, Coeff.: Mot available.
lonicity (in Water): Mot available.
Dispersion Properties: Not available.

Solubility: Very slighthy soluble in cold water.

{amalga) with many laboratory and electrical contact metals, can cause severe corrosion problems in laboratories.
Special precautions: Mercury can attack copper and copper alloy materials.

Polymerization: Will not cccur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
LOSD: Mot available.
LCSD: Mot available.

Chronic Effects on Humans:

CARCINCGEMNIC EFFECTS: Classified AS (Mot suspected for human. ) by ACGIH. 3 (Mot classifiable for
human.) by I1ARC.

May cause damage to the following organs: blood, kidneys, liver, brain, perpheral nervous system, central
nervous system (CHS).

Other Toxic Effects on Humans:
“Yery hazardous in case of skin contact (irritant), of ingestion, of inhalation.
Hazardous in case of skin contact (corrosive, permeator).

Special Remarks on Toxicity to Animals: Mot available.

Special Remarks on Chronic Effects on Humans:

May affect genstic material.

May cause cancer based on animal data.

Passes through the placental barrier in animal.

May cause adverse reproductive effects{paternal effects- spermatogenssiz; effects on fertility - fetotoxicity,
post-implantation mortality), and birth defects.

Special Remarks on other Toxic Effects on Humans:

Section 12: Ecological Information

Ecotoxicity: Mot available.

BODS and COD: Mot available.

Products of Biodegradation:

Possibly hazardous short term degradation products are not Ikely. However, long term degradation products may
arise.

Toxicity of the Products of Biodegradation: The products of degradation ars less toxic than the product itzelf.

Special Remarks on the Products of Biodegradation: Mot availakie.
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Section 13: Disposal Considerations

Waste Disposal:
Waste musat be digposed of in accordance with federal, state and local environmenia
control regulations.

Section 14: Transport Information

DOT Classification: Class 8: Corrogive material

Identification: ; Mercury UMMA: 2809 PG I

Special Provisions for Transport: Mot available.

Section 15: Other Regulatory Information

Federal and State Regulations:

California prop. B5: This product containg the fellowing ingredients for which the State of Califomnia has found to
cause cancer, birth defectz or other reproductive harm, which would require a waming under the statute: Mercury
California prop. 65: This product containg the fellowing ingredients for which the State of Califomnia has found to
causs birth defects which would reguire a waming under the statute: Mercury

Connecticut hazardous material survey.: Mercury

lllinoi= toxic substances disclogure to employes act: Mercury

lllinoiz chemical safety act: Mercury

Mew York acutely hazardous substances: Mercury

Rhode Island RTK hazardous substances: Mercury

Pennsylvania RTH: Mercuny

Minnescta: Mercury

Massachusetis RTK: Mercury

Mew Jerssy: Mercury

Mew Jersey spill list: Mercury

Lowisiana spill reporting: Mercury

California Director's List of Hazardous Substances - Mercury

TSCA 8ib) inventory: Mercury

SARA 313 toxic chemical notification and release reporiing: Mercury

CERCLA; Hazardous substances.: Mercury: 1 s, (04536 ka)

Other Regulations:
05HA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).

EIMECS: This product is on the European Inventory of Existing Commercial Chemical Substances.
Other Classifications:

WHMIS (Canada):

CLASS D-1A: Material causing immediate and serous toxic effects (VERY TOXIC).
CLASS D-24; Material causing other toxic effects (VERY TOXIC).

CLASS E: Corrosive liquid.

DSCL (EEC):

RZ3- Toxic by inhalation.

R233- Danger of cumulative effects.

R38- Irritating o skin.

R41- Rigk of serious damage to eyes.
RE53- Very toxic to aguatic

organisms, may causs long-term

adverse effects in the aquatic
environment

S2- Keep out of the reach of children.

57- Keep container tightly closed.

S26- In case of contact with eves, rings
immediately with plenty of water and seek
medical advice.

539- Wear eyefface protection.

545- In case of accident or if you feel unwell,
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seek medical advice immediately (ghow the
label where possible).

S4E6- If swallowed, 2eek medical advice
immediately and show this container or label.
SE0- This material and s container must be
disposed of as hazardous waste.

SE1- Avoid release to the environment. Refer to
special instructions/Safety data sheets.

HMIS [U.5.A.):
Health Hazard: 3
Fire Hazard: 0
Reactivity: 0
Personal Protection:
Mational Fire Protection Association [U.S.A.):
Health: 2
Flammakility: 0
Reactivity: 0
Specific hazard:
Protective Equipment:
Gloves.
Full suit.
Yapor respirator. Be sure to uze an
approved/certified respirator or
equivalent. Wear appropriate respirator

when ventilation is inadequate.
Face shisld.

Section 16: Other Information

References: Mot available.

Other Special Considerations: Mot available.
Created: 10/10/2005 08:22 PM

Last Updated: 11/06/2008 12:00 PM

The information above is believed fo be accuralte and represents the best information cumrently avallable fo us. However, we
make no warranly of merchantabilify or any otfier warranty, express or implied, with respect to such informalion, and we
assume no liability resulfing from ifs use. Users showid make their own investigafions fo defermine the suifability of the
infarmation for their parfictlar purposes. In no svent shall Sciencelab.com be lable for any claims, losses, or damages of any
third party or for lost profits or any special, indirect, incidentsl, consequential or exemplary damages, howsoever ansing, even
if Sciencelab.com has besn advised of the possibility of such damagss.
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POTENTIAL HAZARDS

HEALTH HAZARDS

Contact causes burns to skin and eyes.

If inhaled, may be harmful.

Fire may produce irritating or poisonous gases.

Runoff from fire control or dilution water may cause pollution.

FIRE OR EXPLOSION

FIRE

Some of these materials may burn, but none of them ignites readily.
Flammable/poisonous gases may accumulate in tanks and hopper cars.
Some of these materials may ignite combustibles (wood, paper, oil, etc.)

EMERGENCY ACTION

Keep unnecessary people away; isolate hazard area and deny entry.

Stay upwind; keep out of low areas.

Positive pressure self-contained breathing apparatus (SCBA) and structural
firefighters' protective clothing will provide limited protection.

CALL CHEMTREC AT 1-800-424-9300 FOR EMERGENCY ASSISTANCE.

If water pollution occurs, notify the appropriate authorities.

Some of these materials may react violently with water.

Small Fires: Dry chemical, CO2, water spray or regular foam.

Large Fires: Water spray, fog or regular foam.

Move container from fire area if you can do it without risk.

Apply cooling water to sides of containers that are exposed to flames until
well after fire is out. Stay away from the ends of tanks.

SPILL OR LEAK

Do not touch or walks through spilled material; stop leak if you can do it
without risk.

Small Spills: Take up with sand or other noncombustible absorbent material
and place into containers for later disposal.

Small Dry Spills: With clean shovel place material into clean, dry container
and cover loosely; move containers from spill area.

Large Spills: Dike far ahead of liquid spill for later disposal.

FIRST AID

Move victim to fresh air; call emergency medical care.

In case of contact with material, immediately flush skin or eyes with running
water for at least 15 minutes.

Remove and isolate contaminated clothing and shoes at the site.

Keep victim quiet and maintain normal body temperature.
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AQUARAY® 40 VLS UV DISINFECTION SYSTEM
OPERATING INSTRUCTIONS

GANTRY CLEANING

PIT

PDDC
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Figure 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.

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:
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1.1 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.

1.2WEAR 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 ULTRAVIOLET DISINFECTION - GENERAL

2.1 HOW DOES ULTRAVIOLET LIGHT DISINFECT WATER?

Ultraviolet (UV) light is of a shorter wavelength than visible light. Although the UV
lamps produce a blue light, the UV is actually not visible to the eye. The wavelength
of UV that is used for disinfection is 253.7 nm, which is the wavelength that is
commonly used to render microorganisms such as bacteria and viruses harmless.

UV light does not necessarily kill the microorganisms. The light passes through the
membrane of the organism and alters its DNA thus rendering the organism unable to
reproduce.

This process does not alter the water other than destroying the microorganisms.
Unlike chlorine treatment, which leaves a residual, UV treatment does not add
chemicals to the water.

The UV disinfection equipment consists of a number of UV lamps arrayed in a flowing
stream of water. The system will disinfect this water to meet the requirements of the
operation standards or discharge permit. The UV system installed has been
engineered to both operate at specific flow rates and treat the type of water found at
this particular installation.

The two most important factors of UV disinfection are the UV transmissibility — the
amount of UV light that can pass through the water and the flow rate of the water.
These two factors make up the dosage of the system.

Dosage = UV Intensity x Time (microwatt-seconds)

Changing either of these factors will significantly affect the water quality discharged
from the UV system. For example, if the water flows by the UV lamp too quickly, even
with very clear water, disinfection will be incomplete. If the water has a low UV
transmittance, even at a low flow rate, the disinfection will be considerably reduced.

2.2 ULTRAVIOLET TRANSMISSION

The effectiveness of the UV disinfection system depends largely on the intensity of
the UV light reaching the microorganisms in the water being treated. This UV intensity
is reduced by three major factors:

2.2.1 DISSOLVED SOLIDS THAT ABSORB UV ENERGY

Dissolved solids contained in the water will absorb UV energy before it can reach the
microorganism. Since dissolved solids may not be evident (i.e., cloudy water), water
may appear clear and have a very low UV transmission.

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

2.2.2 SUSPENDED SOLIDS SHIELDING MICROORGANISMS FROM UV LIGHT

Suspended solids are also a major factor affecting UV intensity and can actually
shield a microorganism from the UV light or completely encapsulate them. It is very
important to regularly test the suspended solids 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 protecting them
from the water. Quartz is used to fabricate these jackets since plastic cannot transmit
UV light at the required wavelength. During regular use, the quartz jackets will
become coated with materials that reduce the UV intensity.

Depending on the installation site, the quartz jackets will become coated with various
types and amounts of material. The coating is removed by two methods of cleaning;
hand scrubbing the jackets with SCOTCH-BRITE™ pads and ammonia, and the
mechanical cleaning plate. These two methods can be used together or separately to
achieve the desired cleaning effect on the modules.
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3.0 Aquaray® 40 UV DISINFECTION SYSTEM OVERVIEW

The Aquaray® 40 UV Disinfection System consists of the following major components:
e UV Modules
e Power & Data Distribution Cabinet (PDDC) - System Control Panel — Can be
split into 2 panels, a PDC (Power Distribution Center) and DCS (Data Control
System)

e UV Photosensor

3.1 DEFINITIONS

The following terms are used throughout the instructions:

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 Disinfection System. The UV
module contains the UV lamps and ballasts as well as electrical components for the
monitoring, control, and data storage of the disinfection process. The self-supporting
module is placed into the effluent channel for operation.

The ultraviolet mercury arc lamp that emits light at the 253.7 nm wavelength
(generally referred to as 254 nm). The lamps are also referred to as germicidal lamps.

The UV lamps have a limited life span. This is due primarily to solarization — when the
mercury inside the lamp begins to "plate" the inside of the lamp over time, thereby
reducing the effective output of the lamp.

Power and data are transmitted to the UV module using individual connectors. The
power and data cables are terminated in the PDDC.

3.3 POWER & DATA DISTRIBUTION CABINET

Although the UV module can operate as a stand-alone unit, external power and
data/control panels are necessary to properly control and monitor its functions. The
system is provided with either a panel combining power distribution and data/control
functions (PDDC — Power and Data Distribution Center) or two separate panels (PDC
— Power Distribution Center and DCC — Data Control Center).
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To distribute power to the modules, the panel(s) include load centers containing a
main circuit breaker, individual circuit breakers for each module, and a common circuit
breaker for the control instruments.

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

3.4 PHOTOSENSOR

A very important feature of the UV disinfection system is the photosensor. This device
is used to monitor the intensity of UV light being transmitted to the water being
treated. This device is a very specific sensor that measures only the light in the 254
nm wavelength.

The photosensor provides a reading that is representative of all lamps within this
module or installation.

The UV intensity displayed on the bar graph is affected by any or all of the following
conditions:

0Reduced UV output from the lamp due to age.
0OReduced transmission of the effluent.
0Reduced UV transmission through the quartz jacket due to coating or fouling.

3.5 LEVEL CONTROL DEVICE

The level control device is an important part of the UV disinfection system. The
Effluent Level Control accommodates flow fluctuations and maintains a constant level
in the channels. If the effluent level rises above the height of the UV lamp,
disinfection will not be complete in this area. If the effluent level drops too far below
the effective arc of the lamp, the system will not operate efficiently. The level of the
effluent is maintained between 57.5” and 62” from the bottom of channel elevation for
all flow rates, head loss and level control variations are taken into account when
designing the channel.

3.5.1 FIXED WEIR LEVEL CONTROL

The fixed weir level control consists of a serpentine fixed weir, the serpentine
assembly should be grouted in place and caulked to seal them following installation.
The weir should be installed in accordance with the drawings and the weir plates must
be adjusted to the level shown on the layout drawings.
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3.6 MODULE CLEANING

There are several methods used to clean the quartz jackets;, integral jacket
wiping/cleaning plate, and manually, a Clean quartz jackets are essential for the
efficient and effective operation of the Aquaray® 40 UV Disinfection System.

The system is equipped with an integral sleeve wiping mechanism built into each
module. Further description of each of these cleaning options follow.

3.6.1 INTEGRAL CLEANING SYSTEM WITH WIPERS (OPTIONAL)

The wiper system developed by ONA provides the modules with a self-cleaning
system. This wiper system will not replace manual cleaning of the Aquaray 40, but it
will help in the day to day maintenance of the system and allow fewer manual
cleanings of the module.

The wiper system consists of a metal plate that holds 40 cleaning units. This wiper
plate parks above the water level of the channel so it does not block UV light from the
disinfection process. Once or twice a day (contract specific) the cleaning cycle will be
initiated by the controls and the plate will travel down to the bottom of the module,
and return to the top of the module. This cycle is designed to clear the quartz jackets
of material that may accumulate on the exterior of the jacket.

4.0 INITIAL STARTUP

4.1 GENERAL

The UV modules must be installed under the supervision of or after inspection by an
ONA engineer. The channel must be free of dust, debris, and water. The channel and
all upstream piping should be flushed with clean water prior to installation of the
modules.

After installation of the UV modules, the channel must be filled slowly to prevent
damage to the quartz jackets. The channel should be filled with clean water or effluent
that is within the parameters of the specifications.

Ensure that all power and data cables are properly connected and free of damage.

4.2 BRINGING UV MODULES ON LINE

The following is a systematic and orderly procedure for startup of the Aquaray®40 UV
Disinfection System. The user will manually control the modules from the LOI and turn
on each module individually from the panel, one at a time. As each module is
successively tested, the user will deselect the rows that have been tested manually
from the LOI. The next module will then be turned on at the circuit breaker and tested.

Verify that all circuit breakers within the panel are switched to the off position.
Switch on the MAIN and CONTROL circuit breakers and view the LOI screen.

Note that on systems with more than one module across the channel, all of the
modules in this "bank" will be activated simultaneously by the LOIl. However,
each module has a circuit breaker that must be operated individually.
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4. Allow five (5) minutes for the module to fully stabilize before polling for status, if
the module is polled immediately, erroneous alarms may be indicated since the
system is still “ booting up” and has not fully stabilized.

5. Once the module is started up and the module has been polled, refer to the
TROUBLESHOOTING Section of this instruction. If all conditions are GOOD, then
select the MAIN Screen.

6. Repeat these steps until all UV modules have been tested.

5.0 NORMAL OPERATION

5.1 GENERAL

The Aquaray® 40 UV Disinfection System must be operating whenever water is flowing
through the channel. Any interruption of operation will result in loss of disinfection.
Normally the system should be operated in the automatic mode, which will maintain
the appropriate number of lamps necessary to fully disinfect at fluctuating flow rates.

During periodic maintenance it may be necessary to remove operating modules from
service. Before removing the module from operation ensure that an additional module
is manually turned on to compensate for the module being serviced. This is best done
by operating the modules in Manual Mode.

The Aquaray® 40 UV Disinfection System is fully automatic. After performing the initial
start-up procedure the system will require limited attention from the user.

5.2 AUTOMATIC FLOW PACING

The Aquaray® 40 UV Disinfection System is fully automatic and will maintain the
proper UV dosage necessary for disinfection at various flow rates. This is achieved by
"flow pacing" — varying the number of lamp rows operating in proportion to the flow
rate. The flow rate is transmitted to the UV system via a 4-20 mA signal from the plant
flow meter.

The disinfection process requires exposure time of only several seconds. At low flow
rates, this exposure is accomplished in a relatively short area on the downstream end
of the channel. As the flow rate increases, more rows of lamps across the channel are
activated to maintain the required dosage. Significant savings are realized and
maintenance is reduced by optimizing the number of lamps operating at any time.

Note that during flow pacing, once a row is turned on, it will remain on for a
programmed minimum run time. This will occur even if the flow rate decreases.

5.3 COLD WEATHER OPERATION

When the Aquaray® 40 UV Disinfection System is operated in sub-freezing ambient
temperatures, care must be taken to prevent damage to the quartz jackets and UV
lamps from snow and ice accumulation 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 effluent flowing, the system is capable of operating in temperatures below
freezing. However, when the effluent flow is stopped, freezing can occur and could

CHECKED: TITLE: SHT:

LC. AQUARAY® 40 HO PRELIMINARY O&M INSTRUCTIONS 10 of 27
4/23/2012

IN LEONIA, NJ 07605 A 18253-77-0057 A




tained in therein. Reproduction, use or disclosure to third parties

without express authority is strictly forbidden.

We reserve all rights in this document and in the information con-
Copyright © Ozonia North America.

possibly damage the UV lamps. Damage resulting from freezing is not covered by
warranty.

To prevent damage from freezing:

oNever leave water in channel without flow.
OTo prevent water accumulation always keep drains open in empty channels.

oNever let accumulated snow stay on top of the module.
Should ice or snow accumulate:

0To avoid damage to the lamps and quartz jackets do not move modules.

oOpen drains and begin to run service water into channel with the UV lamps
operating.

oAfter all ice or snow accumulation has thawed and channel has drained, turn off
water and allow lamps to operate until dry.

oRemove modules and inspect thoroughly for cracked or broken quartz jackets.
oReturn to service with effluent flowing or place into dry storage.

5.4 PERIODIC MAINTENANCE

5.4.1 MODULE COOLING FAN

Each module has a cooling fan operating continuously whenever the module circuit
breaker is activated. It is very important to keep the fan and shrouds free of debris to
prevent UV module overheating.

On a weekly basis, or whenever cleaning the module, the fan grill must be cleaned of
debris. Forced air or a soft brush will remove most of the debris

Should the cooling fan fail to operate, immediately inspect the fan for blockage. The
fan shroud can be removed to access the fan, ensure that all electrical connections to
the fan are intact, and inspect the fan housing for blockage (dirt, bugs, grass
clippings, etc.) — remove blockage, verify power connections, reinstall the shroud and
re-apply power. If the fan still does not work, replace the fan before leaving the
module running for extended periods of time (more than a day) to avoid over heating.
It is suggested that the affected module be swapped to a module position further
upstream so that it will not be needed for disinfection purposes except under high flow
conditions, until the fan can be replaced.
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5.4.2MAINTENANCE SCHEDULE

Daily Check operator interface for operating conditions and
alarms. Address any alarm conditions, ensure that any
factors contributing to alarm conditions are addressed (for
instance, a broken quartz jacket can cause a lamp to fail)
Check effluent level — needs to be between 57.5” & 62” for
all operating modules

Visually inspect the modules for any abnormal conditions.
Run wipers at least once per day.

Weekly Clear any debris from module fan grills. Ensure that all
fans are running and there is no blockage of cooling air
flow.

Check channel for build up of solids or algae, clean as
required. Large mats of algae can affect headloss through
the channel by blocking the flow of water, and can lead to
broken jackets if the mat is large enough, ensure that
algae mats are not allowed to build up on the modules.
Cleaning of equipment (such as clarifiers) 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 interior for signs of
abnormal conditions. Ensure that all gaskets on the lid are
in good condition and that all latches properly seal.
Inspect condition of power and data connections to the
module.

Verify lamp operating hours. Lamps will continue to
operate after their disinfection effectiveness has
decreased below the design level, lamps which have been
in operation for more than 13,000 hours (about a year and
a half) should be replaced. It is a good practice to change
all lamps in a module at the same time.
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5.5 NORMAL SHUT DOWN PROCEDURE

Before shutting down the equipment, stop flow through the channel. Disinfection will
cease if flow is allowed to continue through the channel with the equipment off. Also,
ensure that there are no broken quartz jackets that could damage modules by allowing
water to enter the enclosure.

5.5.1 SHORT DURATION SHUTDOWN

For inactivation 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 off
the breaker using the disconnect switch.

5.5.2 LONG DURATION SHUTDOWN

For inactivation lasting more than one week, turn off the system as in the short
duration inactivation procedure. Additionally, silica 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 replaced at minimum every 3 months. Drain
the channel to prevent possible septic conditions and freezing during winter
conditions. Verify that all ancillary equipment are adequately lubricated and preserved
during the extended shutdown condition. Refer to specific shutdown/storage
instructions for hoist, blower, etc. When placing equipment back into service, inspect
the modules for damage (especially broken jackets) and ensure that all power and
data connections are securely mated.

5.6 EMERGENCY SHUT DOWN PROCEDURE

Disconnect power at the main circuit breaker in the control panel to completely shut
down the Aquaray® 40 UV Disinfection System. Note that this will cause all UV
modules to be OFF, therefore, the effluent stream WILL NOT be disinfected. If
shutdown lasts more than 1 week, refer to the long duration shutdown procedures.

5.7 EMERGENCY OPERATING PROCEDURE

Ensure that all circuit breakers are ON. The UV modules can be operated manually in
HAND mode, refer to LOI instructions.
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6.0 TROUBLESHOOTING

Troubleshooting of the Aquaray® 40 UV Disinfection System has been designed for
simplicity. All of the alarm conditions can be identified and corrected by process of
elimination. All of the user accessible components have been furnished with quick
disconnect plugs and will require only simple hand tools 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 tripping circuit breakers is by the process of
elimination. The following procedure is recommended:

1. Disconnect the module power connector from the power cable. Test the circuit
breaker. If the circuit breaker trips, then check the external connector and cable
for shorts or the presence water inside the external connector. If the circuit
breaker does not trip, then proceed to Step 2.

2. Open the module and disconnect the power harness from all Lamp Control
Assemblies (LCA), the Data Control Assembly (DCA), and the fan. Reconnect the
external power connector and test the circuit breaker. If the circuit breaker trips,
then check all internal power wiring for shorts or damage. If the circuit breaker
does not trip, then proceed to Step 3.

3. Reconnect the fan. Close the module lid and test the circuit breaker. If the circuit
breaker trips then check the fan wiring and replace the fan if necessary. If the
circuit breaker does not trip, then proceed to Step 4.

4. Reconnect the DCA. Close the module lid and test the circuit breaker. If the
circuit breaker trips then check the DCA wiring and replace the DCA if necessary.
If the circuit breaker does not trip, then proceed to Step 5.

5. Reconnect one LCA’s power connector. Close the module lid and test the circuit
breaker. If the circuit breaker trips then proceed to Step 6. If the circuit breaker
does not trip, then reconnect another LCA, close the module lid, and test the
circuit breaker again. If the circuit breaker trips then proceed to Step 6. Continue
reconnecting and testing LCA's until the faulty LCA is located.

6. This step assumes that one LCA has been confirmed to trip the circuit breaker.
If all other tests have not located the fault, the last items to check are the
ballasts. Once the LCA with the fault is located, disconnect all four ballasts from
that LCA and test the circuit breaker, then plug in one at a time. Successively
reconnect the ballasts until the circuit breaker trips, then replace the faulty
ballast.

6.2 COMMUNICATIONS / LINK FAILURE

There are 2 types of communication failure, a com failure between the LOI and module
and a link failure within the module. Note that if a communications failure exists and
there is power to the UV module, then the module will automatically turn ON. This is a
design feature intended to ensure that disinfection is maintained.

LCDs mounted on the LCA and DCA are provided to assist in troubleshooting. Safety
switches may have to be over-ridden to provide power to the components to test them
under powered conditions. Goggles and face masks must be worn if power is applied
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to the module with the lid opened, ensure that precautions are taken to avoid the
electrical hazard when the lid switch is over-ridden. The following table details the
LCD status indications.

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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Com Link Failure
(between DCA and LCA)

C D

yes
Are all links failed in

the module?

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.

no

no

LCA-DCA data

If all links are still failed the problem is most
likely with the DCA. Replace DCA.

Ensure that all data cables are plugged into

cables plugged in?

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 LCAT1 still has a link failure, the
problem is with the cable, if LCA1 does
communicate, the problem is with the LCA.

the DCA.

Problem with
LCA?

Replace DCA-LCA
data cable

Check for ballast interference. Unplug the
power connector on the right side of the
LCA and re-test for comlink failure.

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.
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(I\/Iodule Communications Fail@

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.

no ————

If all modules do not communicate, the
problem is either with the COS (code
operated switch) or the LOI.

Does at least 1
module in the
channel
communicate?

no

no

Module Data
cable plugged
in?

Plug data cable into
module.

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.

Ensure all cables plugged
into DCA. Replace DCA.

Problem in
module?

Replace the
COCsS.

Swap cables on back of COS. For example, If module 1
is communicating and module 2 is not, swap cables on
Possible bad data cable. port A (M1) and port B (M2). If the module plugged into
Check solder joints on port 1 still communicates and module 2 does not, port 2
connector at module. is bad, replace the COS. If the problem follows the
Possible water in conduit or cable, the data cable is probably bad.
damaged data cable.
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6.3 LAMP FAILURE

(See following troubleshooting chart for lamp/ballast failure)

A UV lamp can be out as a result of a failed lamp, failed ballast, or failed LCA. The
first step is to ensure that the lamp is actually failed. A questionable lamp can be
swapped with an adjacent “known good” lamp to test for lamp operation. If the known
good lamp works in the position that the failed lamp was plugged in to, the lamp
should be replaced. Note that if two lamps directly adjacent to each other are failed,
the problem is most likely with the ballast (see below). To replace a failed lamp, refer
to the UV LAMP REPLACEMENT Section of this instruction. Once the lamp has been
changed, re-poll the affected module after 15 minutes and confirm that the failure has
been corrected. Reset the hours of the lamp whenever you replace a lamp. If the new
lamp does not light, then check the lamp connector, pins, and wires for loose
connections and correct as necessary.

6.4 BALLAST FAILURE
(See following troubleshooting chart for lamp/ballast failure)

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

To access ballast, turn off power to the module.
Open the lid of the module and locate the row (LCA) that has the ELC failure.

Ballast No. 1 operates Lamp No. 1 and Lamp No. 2, Ballast No. 2 operates Lamp
No. 3 and Lamp No. 4, etc.

4. To replace ballast, trace the wire back to the ballast and unplug the connector at
the ballast.

Remove the nut and washer and lift the ballast out of the module.

Install the new ballast, ensuring to fully engage the ballast into the bracket at the
bottom of the module enclosure. Follow the ballast installation procedure located
in this instruction — heat transfer compound MUST be applied to the ballast
before installation.

Close the lid and turn on the circuit breaker.
8. Poll the module to ensure that the failure condition has been corrected.

6.5 LAMPS WILL NOT GO OFF

If the lamps continue to run when they are not required, the relay in the LCA is most
likely damaged. The LCA should be replaced in this case.
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< Lamp Failure >

Just one lamp
failed?

Replace the
failed lamp.

Check for bad
ballast. Plug 2
known good
lamps into LCA.

Pair of lamps
failed? (1/2,
3/4, 5/6, 7/8)

Known-good
lamps
operate?

Replace
Ballast

no

Replace lamps

One entire row
of lamps
failed?

yes Ensure power plugged into
LCA. Possible bad LCA.

Entire Module
Failed?

Check power supply to
module. Check lid switch.
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6.6 UV INTENSITY FAILURE

If there is an intensity failure condition, then the user must determine the cause of the
FAILURE condition:

OHow many hours have the lamps been operating? |If the current lamps have been
operating for more than 10000 hours, then replace the lamps.

oWhat is the transmission of the effluent? The effluent should have a T10 UV

transmission of approximately 65 percent or higher, this is the normal UVT of
wastewater being treated. If the transmission is low, there may be a process
problem upstream of the UV system that must be corrected.

If it is determined that both of the above conditions are not the cause of the
INTENSITY FAILURE condition then it can be assumed that the quartz jackets are
coated and must be cleaned. This is the most common condition associated with an
INTENSITY FAILURE condition, and with experience, it can be anticipated so
maintenance can be scheduled. See the separate intensity monitor instruction for
more detailed troubleshooting information regarding the intensity monitor.

6.7 TEMPERATURE FAILURE

The temperature alarm indicates that the module is not receiving adequate cooling. If
the over-temperature condition persists, the module can be damaged. Normally, over-
temperature conditions are caused by debris blocking the fan.

CHECKED: TITLE: SHT:
4/23}-2%-12 AQUARAY® 40 HO PRELIMINARY O&M INSTRUCTIONS 20 of 27
IN LEONIA, NJ 07605 A 18253-77-0057 A




tained in therein. Reproduction, use or disclosure to third parties

without express authority is strictly forbidden.

We reserve all rights in this document and in the information con-
Copyright © Ozonia North America.

7.0 MODULE REMOVAL AND REPLACEMENT

For service other than routine lamp and ballast replacement, the UV module must be
removed from the channel.

The UV modules are moved only with the jib crane, hoist, and spreader bar supplied with
the UV system. Users must be familiar with the lifting equipment and must follow all
applicable rules regarding their 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 required to move modules — one to operate the hoist and one to steady and
position the module.

Before removing the module from operation, ensure that an additional module is manually
turned on to compensate for the module being serviced. Refer to the LOI instructions for
manual operation of modules.

1. Disconnect power from the UV module by turning off the associated circuit breaker
in the PDDC. Disconnecting the power cables before turning off the power will
damage the circuitry, and is a hazard to personnel.

2. Disconnect the power and data cables from the UV module.

3. Secure the cables to prevent them from falling into the channel and being caught
on the module during removal and replacement.

4. Position the jib crane and hoist directly above the UV module to be removed.
Attach the spreader bar to the hoist and to the two lifting eyes of the UV module.

5. Raise the module until the base is above the water level but still below the
eyeshields and allow the module pan to drain.
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6. Carefully move the module to the service area.

7. Always remove the hoist from the module and secure it. The jib crane may be
inadvertently moved resulting in damage to the UV module or personnel injury.

8. When installing the module into the channel, ensure that the cables do not get
pinched by the UV module. Ensure that the UV module is level before
disconnecting the hoist.

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

Before removing the module from operation, ensure that an additional module is manually
turned on to compensate for the module being serviced. Refer to the LOI instructions for
manual operation.

1. Disconnect power to the module by turning off the associated circuit breaker in the
PDDC.

2. Open the lid 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 from the socket on the LCA by squeezing the tabs on the lamp
plug and pulling.

5. Remove the lamp from the jacket by pulling the lamp by the wire straight up and
out of the jacket. (reference following drawing)

6. Remove the two spacer clips from the lamp and transfer them onto the new lamp.
7. Carefully install the new lamp into the jacket. Ensure that the lamp is pushed all
the way to the bottom of the jacket. Use care when handling the new lamp to

prevent fingerprints.

8. Plug the lamp into the socket on the LCA.

9. Close the module lid and secure all latches.

10.Turn on the associated circuit breaker.

11.Monitor operation and record the operating hours of the lamp. Refer to the LOI
DESCRIPTION Section of this instruction.

12.Discard a UV lamp as one would a standard fluorescent lamp.
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9.0 QUARTZ JACKET REPLACEMENT

Quartz jacket replacement is required only when the jacket has been physically damaged.
The UV module should be removed from the channel for this operation.

1. Remove the module from the channel as per the MODULE REMOVAL Section of
this instruction.

2. Remove the UV lamp from the jacket being replaced in accordance with the UV
LAMP REPLACEMENT Section of this instruction. If the lamp is intact, clean the
lamp with a household glass cleaner and allow it to dry thoroughly. Replace the
lamp if it is broken.

3. Remove the jacket by lifting straight up through the gland nipple. The jacket is not
secured in the bottom pan of the module.

4. Inspect the jacket-sealing ring to ensure that it is not damaged. If it is damaged,
remove it and replace with a new seal. The new seal can be lubricated with
glycerin or soap and water to ease installation. Ensure that the new seal is
thoroughly seated.

5. Insert the new jacket straight down through the seal in the module enclosure and
insert the test tube end into the grommet in the bottom pan. Put a dab of silicone
caulking at the top of the jacket once it is in place.

6. Replace the UV lamp into the jacket as described in the UV LAMP REPLACEMENT
Section of this instruction.

7. Replace the module into channel as described in the MODULE REMOVAL Section
of this instruction.
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10.0 BALLAST REPLACEMENT

Each Ballast operates 2 lamps. Refer to the “lamp failure” troubleshooting section to
verify whether it is a ballast or lamp which is failed. Note that the ballast nuts are 1/-28,
the other nuts in the module are -20, they are not interchangeable and will cross-
thread. If a ballast needs to be changed:

1. Turn off power to the module.

2. Open the lid.

3. Unplug the ballast, there is either a plug in the top of the ballast or a pigtail
which plugs into the LCA harness.

4. Remove retaining nut from stud at the top of the ballast, lean the ballast away
from the side of the module and lift the ballast up. heat transfer compound may
hold the ballast to the wall of the module, if this is the case lightly pry the
ballast from the side of the module taking care not to damage the ballast or
module.

5. Apply a film of Novagard G641 heat transfer compound on the back of the
ballast (non labled mounting side) using a serrated trowel/spreader. First run a
1/4" serration fully covering the surface from end to end. Then using a 1/8"
Serration start 5" from each end going from mid ballast outward in order to thin
the thickness of compound to 1/8". This will leave a 3" long section in the
middle at 1/4" thickness, and 1/8” thickness on either end.

6. Use a trowel with "v" grooves cut into the blade to remove the excess grease,
making sure that the area in the center is thicker.

7. Install the ballast by first placing the bottom mounting slot over the mounting
clip located on the bottom 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 bolt at the top of the ballast but leave a gap of about 1/16" between
ballast and heat sink.

9. After approximately 15 minutes finish tightening the nut at the top of the
ballast. Make sure that the ballast is firmly pressed against the side of the
module. The two step tightening of the ballast top nut allows the highly viscous
G641 heat transfer compound to spread out and settle. There should be an
“oo0ze” of compound from the sides of the ballast.
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MODULE STATUS RECORD

LOI-DCA
Communicati UV Intensity
on
DCA-LCA
Communicati Temperature
on

Battery (B

Lamps/ELC

System Only)

G = GOOD, F = FAILED, X = Not Transmitted
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1.0 GENERAL

The Aquaray® 40 PLC based LOI (Local Operator Interface) features a dedicated Allen
Bradley PLC with color touch screen interface to provide the operator full control over all
functions of the Aquaray® 40 VLS UV Disinfection System. The system incorporates
flow pacing, the automatic control of UV lamps in response to plant flow. This feature
can be disabled allowing manual control of the number of lamp rows activated.

2.0MENU FLOW CHART

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

The following typical screens detail the operation of the PLC-based control system. The
modules are constantly polled by the PLC, updating the data displayed by the PLC. |If
the touchscreen is not activated for several minutes, it automatically is placed in “sleep”
mode, simply touch any part of the screen to activate the display. Note that the alarm
banner is displayed for each individual alarm; the control system cannot be accessed
until the alarm banners are cleared by selecting “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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MAIN SCREEN

CHAMNNEL 1 CHANNEL 2

vy INTENIITY my INTENIITY

VIEW VIET
CHAMNMEL 1 CHANMEL 2

FLOW ALARMS
PAC I

3.1 MAIN SCREEN

The main screen displays an overview of the system status. The following options are
accessible:

. CONFIG SCREEN accesses the CONFIGURATION screen.

. SETUP SCREEN accesses the Allen Bradley Display setup screen.

. ALARMS accesses the ALARM screen.

. FLOW PACE COEFFICIENT is displayed, by selecting this option the flow pace
coefficient can be changed. The range is 50%-150%, values below 100% cause
more lamps to come on, values above 100% cause fewer lamps to come on, when
compared to design conditions.
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Each channel is represented by an information box, which displays channel status (this
is a sample screen, job-specific screens may vary slightly)

(1) Channel operation mode. The channel operation
mode is shown, either OFF or ON.

CHAMNEL 1

(2) UV INTENSITY. The UV Intensity is displayed in
1) W/cm2 (SWW1 Sensor). This value is the reading
from module 1 if only one sensor is installed, or a
weighted average of all sensors if multiple sensors
are installed. Note that the intensity alarm is based

vy INTENSITY

I @ on the photosensor reading displayed on this screen.
2 (3) ROWS ON. Displays the number of rows which
* are currently in operation. This does not include
‘ rows that are on but timing out (not required) due to
minimum run timers.
(4) MODE. Displays current mode, either AUTO or
MANUAL.
=) (5) VIEW CHANNEL button, displays the CHANNEL
screen.

Other data may be displayed, depending on the site-
specific requirements. Typical items include:

Gate Control: gate status will be displayed, including alarm status, water depth,
active/inactive channels, lead/lag settings, and gate status (open/closed).

Dose: the applied dose can be displayed if sufficient monitoring equipment is provided
and connected to the PLC.

UVT: The UV Transmittance as measured by the UV Transmittance Analyzer is
displayed, if the system is provided with this option.

Note that these are optional features which will only be displayed if provided.
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NUMEBER
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oy INTEWNSITY
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MODULE STATIIS: TIMING OUT FROEBLEHM

MAIH W ALARMS

3.2 CHANNEL SCREEN

The channel screen displays an overview of the channel status. The following options
are accessible:

. MAIN returns to MAIN screen.
e ALARMS accesses the ALARM screen.
e MODULE # buttons access the MODULE screen for the module selected. The button
also displays the status (ON/OFF/ALARM) of the module. ON indicates that at least
one row is called for and operating in the subject module. OFF indicates that the
module is not called for to be on. ALARM indicates that there is an alarm condition
present.
e The operator can select global manual or automatic operation for the specific
channel from this screen using the buttons labeled as follows:
¢ ALL AUTO PACE causes all modules to be automatically flow paced. This is the
normal mode of operation.

¢+ MANUAL ALL OFF causes all modules to be turned off.

+ MANUAL ON enables manual control of the modules. The number of rows “on” is
controlled by the “## MANUAL ROWS” selection.
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GLOBAL VS. LOCAL MANUAL/AUTOMATIC CONTROL

Note that global AUTO/MANUAL OFF/MANUAL ON is
overridden by local HOA OFF/HOA MANUAL/HOA AUTO
which is selected from the MODULE screen. Under normal
operating conditions, the local mode should be set to AUTO
at the MODULE screen; this enables operator control via the
global setting which is accessed from the CHANNEL screen.

The following parameters are displayed:
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POLLING indicates that a polling cycle is in progress, the PLC is communicating
directly with the modules to gather operating 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
controller automatically increases the rows called for to compensate for lamps
which are out or cannot be confirmed to be operating properly (in the event of a
communications failure, the lamp is assumed to be out).

UV INTENSITY is a weighted average, displayed in mw/cm?® of all modules
assigned to monitor photosensors (see module screen for assigning modules with
sensors). Note that the intensity alarm is based on the photosensor reading
displayed on this screen.
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3.3 MODULE SCREEN

The MODULE screen displays an overview of the specific module’s status. The following

options 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 — Activates monitoring of the UV sensor.

If there is a

sensor installed and the module is “ON”, a UV intensity value will be displayed. If
there is no sensors signal, but the UV sensor is activated, an alarm will be
indicated. Not all modules are equipped with sensors, normally just one per

channel.
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DCA INFORMATION box displays the status of monitored points, as follows:

¢ COMLINK indicates communication status between the module (DCA) and the
PLC.

¢ UV INT indicates the current intensity reading in MW/CM2. If there is no
intensity monitor, the display is blank.

¢ TEMP indicates the temperature status in the module. Each DCA and LCA has a
circuit board mounted temperature probe which constantly monitors the ambient
temperature in the module and initiates an alarm if it exceeds a pre-set limit.
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+ BATTERY indicates the status of the backup battery mounted on the DCA. The
purpose of the battery is to store information about the module — hours, cycles,
photosensor data. |If a battery alarm is indicated, the batteries on the DCA
should be changed. There are 2 batteries, when changing the batteries change
one first, leaving the other in the DCA to maintain stored values, then change
the second once the first has been installed.

+ ADJ LAMP indicates adjacent lamp failure in the subject
module. Adjacent lamp failure is indicated whenever two or
more adjacent lamps are out or cannot be confirmed to be in
operation when called for.

Row information is displayed, as follows:

¢ (1) lamp status, off (black), on (green), alarm (red), timing bl
out due to minimum run timer (yellow).

¢ (2) row status, OK indicates that no alarms are present,
ALARM indicates that an alarm condition exists, view row for
detailed information.

¢ (3) VIEW ROW accesses the ROW screen.

HOA (Hand/Off/Auto) control is accessible. HOA OFF 2)

implements local manual OFF. HOA MANUAL implements
local manual ON control. HOA AUTO is the normal mode of )
operation; it enables control of the subject module from the

CHANNEL screen (global control enabled).

GLOBAL VS. LOCAL MANUAL/AUTOMATIC CONTROL

Note that global AUTO/MANUAL OFF/MANUAL ON is
overridden by local HOA OFF/HOA MANUAL/HOA AUTO
which is selected from the MODULE screen. Under normal
operating conditions, the local mode should be set to AUTO
at the MODULE screen; this enables operator control via the
global setting which is accessed from the CHANNEL screen.
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3.4 LCA ROW SCREEN

The LCA ROW screen displays an overview of the status for an individual row of lamps.
The following options 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 following data is displayed:

LAMP STATUS is indicated by the box labeled LAMP X, indicating off (black), on
(green), alarm (red), timing out due to minimum run timer (yellow).

HOURS indicates actual operating 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 communication 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 following options 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 options are accessible which alter the stored value for the HOURS and CYCLES for
the specific lamp. RESET HOURS & CYCLES sets the hours and cycles to 0. This
function is used when replacing a lamp. SET HOURS & CYCLES enables the operator to
store a specific value for the hours and cycles for a specific lamp. This function is used
if the DCA is replaced and information regarding 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 following options 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 specific value for the hours
stored for a specific lamp. The box labeled CYCLES enables the operator to enter a
specific value for the cycles stored for a specific lamp. This function is used if the DCA
is replaced and information regarding hours and cycles is lost.
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3.7 CLEANING SYSTEM CONTROL SCREEN

This screen enables control and monitoring of the cleaning system, as follows:

. In the center of the screen is the STOP CLEANING SYSTEM button manually halts
all operation of the cleaning system until another selection is made.
. MANUAL CONTROL: On the left side of the screen are the MANUAL UP, START

CYCLE, AND MANUAL DOWN selections which enable the operator to manually
control the cleaning system.

. AUTOMATIC CONTROL: on the right side of the screen is the AUTO CLEAN
selection which places the cleaning system for the module in question into
automatic mode.
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Data displayed on the screen includes: (REQ is the setpoint, ACT is the actual count
since last initiation)

. CLEANING PERIOD which is the time between automatic initiation of cleaning
cycles. Set to 24 hrs normally.
J CLEANING SPACING is the time between initiation of cleaning of successive

modules in the channel. Normally this is set to 15 minutes.

CLEANING MODULE - Indicates that the module is being cleaned at this time.
WIPER STATUS bar — shows “Cleaner at top” when it is parked, “cleaner moving
up” or “cleaner moving down” when the cleaner is in motion, “cleaner at bottom”
only appears when the unit has been manually operated (since as soon as it hits
the bottom it starts back up to the top, this state is never reported under
automatic operation). If no status is detected, “cleaner in motion” appears, this
happens when the status of the cleaner cannot be confirmed by the controller. In
this case, the cleaner should be run up manually until the top limit switch is made
(“cleaner at top”), the operation should be manually verified by the operator if this
is the case.

Setpoints are changed via the CONFIGURATION screen.
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3.8 ALARM SCREEN

The ALARM screen displays an historical list of all alarms, whether or not they are still
pending. The CLEAR LIST selection clears the list. The ACK ALL selection
acknowledges all of the alarms on the list, and removes the alarm banner.

The data on the screen is configured as follows:

(date/time of alarm)(date/time of acknowledgement)(alarm description)

Note that during normal operation any alarms that are detected will be indicated by an
“alarm popup” banner on the screen which must be “cleared” before the screens can be

accessed. At times, multiple alarms may be indicated in which case the “clear” button
must be pressed multiple times.
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3.9 CONFIGURATION SCREEN

The configuration screen allows the operator to alter operational settings in the PLC.
The following are accessible:

Note: Use the - and - buttons to highlight the desired selection. Use the

‘_n
button to alter the selection. Note that the decimal point is fixed and cannot
be moved or over-written.

. MIN RUN TIMER - the lamps must run for a minimum of 4 hours (240 mins) any
time that they are turned on, this feature limits cycling of the lamps. The timer can be
increased to a value above 4 hours, but if it is set to a value lower than 4 hours
excessive lamp cycling could result. If the timer is set to less than 4 hours, lamp and
equipment warranties are voided because of the possibility of excessive cycling of lamps
and other equipment in the modules.

. MINIMUM ROWS ON - the mininum number of rows on is generally set to 5 for
most installations, reuse installations sometimes require a higher number (normally 10
rows minimum) The minimum number of rows on is overridden by LOCAL and GLOBAL
manual operation.

o UV INTENSITY LOW - is generally set to 1 mw/cm2.
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. FLOW LEVEL AT 20 MA is the flow level that is represented by the flow meter at
20 mA. This is important since the operation of the equipment is based on flow rate; an
improper flow setting can cause over- or under- dosing of the flow.

L PLANT DESIGN FLOW is the maximum flow for which the system is designed to
provide disinfection. This value represents the peak flow to be treated when all modules
are in operation. The number of lamp rows in operation is calculated based on this peak
flow, for flows less than the peak the number of lamp rows in operation is proportionally
less.

. CLEANING PERIOD and SPACING are default setpoints for the cleaning system;
normally the period is set to 24 hrs (once a day) and the spacing is set to 0 mins (all
modules will be cleaned simultaneously)
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3.10 UVT AND DOSE CONTROL SCREEN

Some systems are designed to be controlled to provide a target dose based on the
reading from an on-line UV Transmittance analyzer. Systems which do not include the
on-line analyzer are simply controlled based on design conditions in relation to the
current flow rate.

This screen displays the current UVT as measured by the online UVT analyzer, the
current calculated operational dose, and the target dose. The target dose can be altered
from this screen by selecting the TARGET DOSE button.
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# Po Qty Description Ozonia Parti#
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 MO0001-HO1
10 1-2 4 1/4"-20 UNC NYLON INSERT HEX NUT MO0002-HO01
11 1-3 48 |#10 UNC x 1/2" A/R SELF DRILL AND TAP SCREW MO0006-H02
12 1-4 4 1/4"-20 UNC x 2" LONG PAN HEAD SCREW MO0005-HO01
13 1-5 2 1/4"-20 UNC x 1" LONG PAN HEAD SCREW MO0005-H02
14 1-6 14 [#6 x 1/2 UNC x 5/8" A/R SELF DRILL AND TAP SCREW MO0006-HO1
15 1-7 2 1/4"-20 UNC x 1/2" LONG ROUND HEAD MACHINE SCREWS MO0007-HO1
16 1-8 20 |1/4"-28 HEX NUT MO0013-H03
17 1-9 22 [1/4" WASHER MO0014-HO1
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-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 [ 1-28 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 MO0001-HO1
41 2-2 4 HEX NUT 1/4"-20 UNC MO0002-HO01
42 2-3 8 WASHER FLAT 1/4" DIA. MO0014-HO1
43 2-4 1 WASHER FLAT 3/8" DIA. MO0014-H02
44 2-5 1 SPRING PIN 1/8" DIA. 1-1/4 LG. MO0009-H02
45
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46
47 2-8 1 SHAFT SEAL X0002-G17
48 | 29 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 MO0001-HO1
62 3-2 4 #4-40 UNC HEX NUT MO0001-H02
63 3-3 8 1/4" FLAT WASHER MO0014-HO1
64 | 34 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-HO01
66 | 3-6 4  |SPACER UNTHREADED 1/4" O.D. x 3/16" LG. M0012-H02
67 | 3-7 2 |JAMNUTS HEX 7/16"-20 UNF M0016-HO1
68 3-8 8 #4 FLAT WASHER MO0014-HO03
69 3-9 4 #4-40 SOCKET HEAD CAP SCREW x 7/8" LG. MO0017-HO1
70 | 3-10 2 |SPRING PINS M0009-HO01
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| 8-15 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 MO0001-HO1
83 4-2 2 SET SCREW #8-32 UNC x 3/16" MO0010-HO1
84 | 4-3 10 |SPACER UNTHREADED 1/2" OD x 3/16" LG. M0012-HO01
85 | 44 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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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-HO1

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-HO1

112 7-1 1 |CLOSED END GROMMET X0031-GO1

113 7-2 1 [SILICON SPONGE FILLER X0031-G02

114 7-3 1 |SPACERCLIP X0031-G03

115

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-HO1

124

125 DISCONNECT SWITCH ASSEMBLY

126 11 1 |DISCONNECT SWITCH ASSEMBLY X0028-HO01

127 | 111 2  [NUT HEX 1/4"-20UNC M0001-HO1

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

129 11-3 2 WASHER FLAT 1/4" MO0014-HO1

130 11-4 6 WASHER FLAT #8 MO0014-H04

131 | 115 6 |MACHINE SCREW RND HEAD #8 M0007-H02

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

133

134

135

136
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137

138

139 LCA ASSEMBLY

140 12 5 |LCA ASSEMBLY X0056-HO01

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-HO01

149 | 14-1 2  |PAN HEAD PHILLIPS TAPPING SCREW M0006-HO01

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-G0O1

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-G05

161 | 14-13 5 [INSERT BUSHING X0069-G06

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

163 | 14-15 2 |M6x15mm 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# QrTy. DESCRIPTION MANUF/SUPPL MODEL# PART# OZONIA# SIZE MATERIAL FINISH
- 1 AQUARAY 40 HO MODULE ASSEMBLY X0030-H20
1 1 MODULE FRAME ASSEMBLY X0024-HD9
2 1 WIPER MOTOR ASSEMBLY X0002-HDO4
NOTES: 3 1 | MECHANICAL LIMIT SWITCH ASSEMBLY X0026-H01
4 1 JACKET WIPER PLATE ASSEMBLY X0025-HO1
5 1 SENSOR CABLE & MOUNTING ASSEMBLY X0017-HO6
1. }JNNIINECSSE%'.I'HERWISE SPECIFIED ALL DIMENSIONS ARE 5 26 TTOP LAMP SUPPORT ASSEMBLY 0027 Ho1
7 40 BOTTOM LAMP SUPPORT ASSEMBLY X0031-HO1
2. FOR LIST OF PARTS REFER TO OZONIA DWG 8 40 QUARTZ TUBE X0015-H13
18000-02-0167. 9 40 uv LAMP X0016-HO9
3. FOR ENCLOSURE DETAIL SEE: 10 20 ELECTRONIC BALLAST X0029-HO1
' : 11 1 DISCONNECT SWITCH ASSEMBLY X0028-HO1
ENCLOSURE COMPONENT ASSEMBLY 18000-02-0228. 1 5 LCA ASSEMBLY X0056-HO1
13 1 DCA ASSEMBLY X0057-HO1
14 1 LID HOLDER ASSEMBLY X0069-HO1
15 ENCLOSURE COMPONENT ASSEMBLY 18000-02-0228
X0030-H20
SCALE: N.T.S e OZONIA NORTH AMERICA SHT.:
DRAWN: 08/25/1 1 M D L 050 N IA Elmwood Parkfﬁ;iwojgzif?);:g}s 6 oF 6
oo 08/25111 MDL AQUARAY "40" HO MODULE ASSEMBLY 5~ TJowe wo:
REV. DESCRIPTION DRAWN APPD. DATE APPROVED: D X®®3®
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40 HO UV LAMP SPECIFICATION SHEET

Description

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 370 pw/cm?
distance of 1 meter in air)
Minimum Arc Length 58 inches

Power Consumption

Lamp: 166 watts

Lamp and Auxiliary: 172 watts

Electrical Connections non-proprietary pigtail with molded 2-wire
connector
Features - Low pressure mercury slimline, hot
cathode instant start design in which the
coiled filament cathodes are heated by the
arc current.
- Clamped filament design, significantly
rugged to withstand shock and vibration.
- Lamps produce no ozone
- UV resistant lamp bases.
- Design prevents electrical arcing between
electrical connections in moist conditions.
CHECKED: TITLE: SHT:

SM 9.12.2011

40 HO LAMP SPECIFICATION lofl
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40 HO QUARTZ SLEEVE SPECIFICATION SHEET

Description Quartz Sleeve for Aquaray 40 HO VLS Lamp

Material 99.9% Silicon Dioxide

Minimum transmission 90%

at 253.7 nm wavelength

Wall Thickness 1 mm, nominal

Features - One end is closed test tube type and other
is open and features smooth edges

025,07 | 40 HO QUARTZ SLEEVE SPEGIFICATION |10/

APPROVED: avdal H /\  OZONIA NORTH AMERICA
WU EN /=L 600 willow Tree Road A -

Leonia, NJ 07605 18000-77-0120




We reserve all rights in this document and in the information con-
tained in therein. Reproduction, use or disclosure to third parties

without express authority is strictly forbidden.

Copyright © Ozonia North America.

40 HO ELECTRONIC BALLAST SPECIFICATION

SHEET

Description

Electronic Ballast 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

Starting: 0.0 °C @ nominal input

Maximum Case

Temperature

70 °C (158°F)

Ballast Connector

AMP p/n 770969-1

Pin Configuration

1. AC Line Input
2. AC Line Input
3. Ground
4. Lamp 1

5. Common Lamp 1,2

6. Lamp 2
Isolation Lamps are electrically isolated from the input
sworz20m [ AQUARAY 40 HO BALLAST SPECIFICATION |1of1
A 0. REV:B

SM 9.12.2011 Leonia, NJ 07605

APPROVED: 1 OZONIA NORTH AMERICA
\ y 600 Willow Tree Road

18000-77-0060
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40 HO LAMP CONTROL ASSEMBLY (LCA)
Description Lamp control assembly for monitoring and
controlling 40 HO lamps
Number per 40 HO 5
module
Lamps Operated 8
Features - Onboard diagnostic LED indicators to
simplify diagnosis and repairs
- All electronic boards conformally coated
to protect against moisture and
corrosion.
CHECKED: TITLE: SHT:
AM.06.25.07 40 HO LAMP CONTROL ASSEMBLY 1 of 1
SPECIFICATION
APPROVED: N OWN A\ ozonia norTH aMERICA DWG No. REV:
L ‘ \ fggnlillgl’llﬁrozr;oesﬁoad A 18000-77-0119 -
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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 1

module

Lamps Operated 40

Features - Onboard diagnostic LED indicators to
simplify diagnosis and repairs

- The DCA collects information on:
o Lamp Operation
o UV Intensity
o Temperature
o Backup Battery Condition
- The DCA stores information regarding
o Lamp Operating Hours
o Lamp On/Off Cycles

o Module Identification

CHECKED: TITLE: SHT:

RM.06.25.07 40 HO DATA CONTROL ASSEMBLY 1ot
SPECIFICATION

DWG No. REV:

APPROVED: OZONIA NORTH AMERICA

J H,ﬁk 600 Willow Tree Road A

Leonia, NJ 07605 18000-77-0118







# | Tag No./ltem No. Qty Manufacturer/Supplier Manufacturer # Ozonia # Source # Description Rev

1 1 1 KORMAN SIGNS X0053-H01 AQUARAY 40 DECAL

2 2 1 WOODHEAD 5527W CORD SEALING GRIP WITH O- RING, CABLE SIZE 0.312"-0.375" (FOR 0.345"
SETON GRAPHIC OSHA SIGN, 21/2" X 1 3/4" PRESSURE SENSITIVE VINYL,

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

4 4 2 INTERCON, INC X0048-H01 HO BALLAST INTERCONNECT HARNESS

5 5 1 CONXALL P/N 4295 CONNECTOR CAP, MULTI-CON-X CAT. P/N 4295

6 6 1 INTERCON, INC X0049-H01 PHOTOCELL CONNECTOR ASSEMBLY

7 7 1 MELTRIC/Dallas X0047-H04 MODULE INPUT POWER CABLE ASSY. (6 AWG) (MELTRIC CONN.)

8 8 1 THOMAS & BETTS #2942NM CORD SEALING GRIP 1” NPT, CABLE DIA. RANGE (.700” -.950")

9 9 1 McMASTER-CARR P/N 2140K56 DESICCANT, 8 OZ. PACKAGE

10 10 1 INTERCON, INC X0054-H01 POWER DISTRIBUTION HARNESS ASSEMBLY

11 11 1 INTERCON, INC X0050-H01 PHOTOCELL /DATA HARNESS ASSEMBLY

12 12 1 COOPER/BUSSMAN CDNF45 DISCONNECT SWITCH, 60 AMP

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

14 14 1 COOPER/BUSSMAN CDS48P SHAFT, FOR DISCONNECT SWITCHES

15 15 2 EBM-PAPST LZ120 X0085-H01 CORDSET FOR FAN D
STAKON BUTT SPLICE, VINYL EXPANDED INSULATION, 16-14 AWG

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

17 17 1 CAROL OR APPVD EQUAL CAT. NO.:16012 LENGTH AS REQUIRED, 2 CONDUCTOR, 18 AWG, 90°C, 600V, SOW

18 18 1 NOVAGARD G641 X0078-HO01 LOT HEAT TRANSFER COMPOUND C

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

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

List of Material for Module Top Enclosure Wiring Assembly

600 Willow Tree Rd., Leonia NJ 07605

1. Refer to Drawing # 18000-02-0228
2. Itis only for one module.

Drawing Number Rev Page

A | 18-000-02-0229 | F 1 of 1




[TEM# | QTY DESCRIPTION MANUF /SUPPL MODEL # PART# OZONIA# SIZE MATERIAL FINISH
- 1 | MODULE ASSEMBLY - - 18000-02-0228 | -
WHERE USED:
AQUARAY 4@ HO MODULE ASSEMBLY X0030-HO1, X0030-HO2, X0030-HE3, X0030-HO4, X0030-HE5, XOO30-HO6, XOO30-HOT, XOO30-HOS, X0O30-H15
NOTE 7
» \/ » » \{ »

NOTE B

IT IS SUBMITTED IN

THIS DRAWING AND SUCH INFORMATION IS NOT TO BE REPRODUCED.

CONFIDENCE AND 1S TO BE USED SOLELY FOR THE PURPOSE FOR WHICH IT IS FURNISHED AND

RETURNED UPON REQUEST.
TRANSMITTED, DISCLOSED OR USED OTHERWISE IN WHOLE OR INPART WITHOUT THE WRITTEN

THIS DRAWING CONTAINS INFORMATION PROPRIETARY TO OZONIA NORTH AMERICA.
AUTHORIZATION OF OZONIA NORTH AMERICA.

» »
°
I3l
T
[===

T — T — T ™ — T T
MANUFACTURER ADDRESS: \ 5 N7 s s 5 t E@
/\ -1 (
- I O @ @
N O
i [ [ [ [ [ (12)
V1T D
"’l\‘|I il gm @ @m ﬂw Em Teee @
=) - ] - b - b - 4 144 A * 40 HO
i ! 3 ﬂ P @ ﬂ 3 ﬂl 3 ﬂ °5°N| A B umwigg%ﬁymw
b . . k ; ; = e
Vi I ﬂ“’i ) ) ﬂl“’z ; ﬁl“’z I ﬂ“’l s ==
E|g-< B ] ;RS Bl 1 - - °
SUPPLIER ADDRESS: : g | O g : g o O g E EJ ., o o
- AN aL:al 2@ Ml @1 3 @)
L @ @ e |8 |8 ; VIEW "7-7"
|\_‘/' op 4l : p dl:) il k| @~ dl: Iy
1\
i\ 1T _
AT ERPARER S Ren PR R E
[ ] o
Il‘lll = O nnz»
\v)
P | A
SPECIF ICATION: — = Ol = L Lo - e
1 1 1 1 1 \I@ I\.
: @ x-
NOTE 3 SECTION ”X-=X” £
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NOTE 8 / .
NOTES: AF 3= ==J: i: 7
1. 1DI REFERENCES: 2
DWG No. 62729 REV. A
2. MODULE WIRING DETAIL REFERS TO PAGE 2 OF 2. -
3. QUARTZ JACKET INSTALLATION REFERS TO 18000-77-0049 Y
PAGE 1 OF 4. P DATA
Vo CONNECTOR
4. PHOTOCELL CONNECTOR ASSEMBLY REFERS TO 18000-77-0049 X o
PAGE 2 OF 4. .'”I i
I -y """ /="
5. LCA MOUNTING DETAIL REFERS TO 18800-77-0043 T
PAGE 3 OF 4. | Y ] —é—
6. BAFFLE WITH SENSOR MOUNTING BRACKET ON ALL HO MODULE \ \:ﬁ\
TYPES (1) PLACE. \/ S o _Bo 5 @0 o @0 o 00 o poJlo _@o _
\
7. FOR FAN ELECTRICAL CONNECTION SEE PAGE 2 OF 2. |; F-1
y
8. MOUNTING BALLAST DETAIL REFER TO 18008-77-00439 :11~ ATR SCRUB l
PAGE 4 OF 4. L i L - CONNECTOR
FAN POWER CABLE
9. LIST OF MATERIAL REFER TO 18000-82-0229. STRATN RELIEF
N | [ /]
\\\ ///
VIEW "W=W” = =
SECTION ”Y=Y” (-G@1)
(IX LIFTING)
TITLE: S
G |ADDED DO NOT SIT OR STAND WARNING DECAL MDL aM 16/24/11  |SCALE: OZONIA NORTH AMERICA
NONE ENCLOSURE COMPONENT ASSEMBLY OZ0NIA =g |70
F DELETED THE WIRING FOR COOLING UNIT MDL WY ou/13/07 DRAWN: D1/09/06 MDL MODUI_E /:\SSEMBI_Y LEONIA, NEW JERSEY 07605
E | CHANGED COLOR CODE FOR POWER CABLE MDL Wy ©3/09/07 |CHECKED: (31/09/06 WY SIZE: |DWG. NO.: REV.:
AQUARAY 4@, HO UV SYSTEM B | 18000-02-0228 G
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ITEM# | QTY DESCRIPTION MANUF /SUPPL MODEL# PART# OZONIA# SIZE MATERTAL FINISH

- 1 MODULE ASSEMBLY - - 18000-02-0228 | - -
WHERE USED:
AQUARAY 4@ HO MODULE ASSEMBLY X0030-HP1, X0030-HD2, X0D30-HD3, XOO30-HOU, X@O30-HO5, X@D30-HO6, XOD30-HOT, X0030-HO8, X@D30-H15
EXTERNAL
PHOTOSENSOR
CONNECTOR e S
PHOTOSENSOR BRN 6 (+) GRN
WHT ® (=) WHT | PHOTOSENSOR SIGNAL |
1
l BLU +12 vdc RED
MODULE ENCLOSURE
AMPLIFIER BLK g COM BLK | 12 VDC FOR PHOTOSENSOR |
MHNUFHCTURER HDDRESS: SENSOR HEAD J a COMPONENTS MOUNTED ON DCA E%QC\E%F\ DATA :
s TERM. 4 - BLACK | :§ o F7 TO LCA 1 |
— CONTROL| _TERM. 1 - RED ;%‘.:§), - -1 | TO LCA 2 H
NOTE 5 :PRNEL TERM. 3 - NATURA § 2 |
t@ g/)] N g gl r=1 INSTALL JUMPER 13T | T0 LCA 3
| gl 5 8z &g St ON UPID e TO LCA 4 |
SHROUD REF ! 3 oo E e =T TO LCA 5 1
| o al ¥ HEEE bCA o |
[} Qa Qm 613 ﬂ (52 Q3 05 Qs Q14 8)16 Q25 Q19 DB-25 PINOUT -_-_1 ;EE :
\ NOTE 4| o g £ g = | RED |
| I £ g ¥ 4 '
. al g 2 z gl 2 . 1
SUPPLIER ADDRESS: 4 3 \® | = 0 1 |
1 1
) BRN BLK - MTR BLK - MTR |
BLU RED - MTR \ / |
] CLEANING SYSTEM MOTOR \/ | 1
- - 1
N -
\ | PURP - MTR C@ @) |
| o » - I\ - I\
! ! Yoel Y i
) | gl 5| 3 RELAY UP RELAY DN | [Z=5™~"== |
| \\ CAPACITOR
K ! _ — = '
\ | g |z ok [*3’*‘} |
o
SPECIFICATION: i i g |s z g i
i | ER RED 2 b !
- -\_I_-!RN | !
BLU RED
GRN [}
| ° i |
o POWER RED
i z BLK BLK RED SUPPLY [ 2~ i
= GRN X !
L e o [ ° |
! BLK 1
| RED |
' .El .tgl ON-BOARD NOTE 2 i
| DATA CONNECTORS '\ |
NOTES: | CLEANING SYSTEM LIMIT SWITCHES / TYP. OF 5 !
RN O '
1. IDI REFERENCES: RED 2 LCA1 E—» |
DWG No. 62729 REV. A | ﬁ o s |< |
1
2. LCA ASSEMBLY REFERS TO DWG. 18000-77-2049 PRGE 3 OF 4. | |
I ORN 1 [/ I
3. POWER DISTRIBUTION HARNESS REFERS TO DRAWING XZ@54-HO1. - . LCA2 I:E E:l i
GRN
4. PHOTOCELL/DATA HARNESS/SRBR/CLEANING SYSTEM REFERS TO | Rl — |
DRAWING X@050-Ha1. e ! :
®O
5. BUTT SPLICE FAN: EACH PIGTAILS TO ITEM 14 (CABLE) AS SHOWN. $§ | BRN 1 [ |
RUN ITEM 14 THROUGH FAN SHROUD ALONG THE SIDE OF THE MODULE 3 i FDY N LCA3 I:E Ej_/ i
AND THROUGH STRAIN RELIEF ITEM 17. — | RN . 3 i
P H nLack — <
o I 2R
6. THE INCOMING POWER CABLE HAS FOLLOWING COLOR CODE: - areen : BB A .
BLACK - PHASE 1 = | 1o HOUNTED - i
WHITE (W/ BLACK TAPE) - PHASE 2 NO. 1@ AWG GROUND 1 [
GREEN - GROUND DISCONNELT / WIRE = 2 LCAY4 E E—/ |
REFER TO DWG. # X@@51 FOR MORE DETAILS ! a " 10 s € !
GREEN NOTE 3 |
10 WHT/BLK BRN 1 ] |
BLACK Eo_ RED 2 LCAS E |
—_— O—e BLACK / GRN. s |
AS—
A N - R :
CONNECTOR
TITLE: ST
G ADDED DO NOT SIT OR STAND WARNING DECAL MDL SM 19/24/11 |SCALE: NONE OZONIA NORTH AMERICA
ENCLOSURE COMPONENT RASSEMBLY 500 WILLON TREE RO | 5 1o >
F DELETED THE WIRING FOR COOLING UNIT MDL % ou/13/87 |DRAWN: (@1 /0S/06 MDL LEONIA, NEW JERSEY 07605

E | CHANGED COLOR CODE FOR POWER CABLE MDL WY 03/09/07 |CHECKED: (1/09/06 WY MODULE ASSEMBLY SIZE: D

REV. DESCRIPTION DRAWN APPD. DATE APPROVED: AQUARAY 4, HO UV SYSTEM B 18@@@_@2_@228 6
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ITEM# | QTY DESCRIPTION MANUF /SUPPL MODEL # PART# OZONIA# SIZE MATERIAL FINISH

- 8 DATA CABLE HARNESS - - X0052-H04 - - -

WHERE USED:
AQUARAY 40 HO MODULE ASSEMBLY X0030-H0I

MANUF ACTURER ADDRESS:

SUPPLIER ADDRESS:
TERM, 4 - BLACK
5
TERM. 1 - RED
— g
|LB> TERM. 3 - NATURAL
SPECIFICATION: A SECTION “B—B*
DATA CABLE
PART NO. LENGTH “X” QTY,
NOTE St
- X0052-H04 60 FT. e
1. IDI REFERENCES:
DWG No. 62717 REV. B
2. ONA TO SUPLLY FULL LENGTH OF POWER AND
DATA CABLE FROM MODULE TO REMOTE
MONITORING CONTROL CENTER.
3. CONTACTOR MUST VERIFY REQUIRED LENGTH AT
APPROVAL.
SCALE: NONE TITLE: DATA CABLE HARNESS @ OZONIA NORTH AMERICA SHTu
DRAWN: 11/08/11 LC O}ON [A Leonia, New JeRsey o7egs. | 1 OF 2
AQUARAY “HO” DISINFECTION SYSTEM SE TOVE NG EV
CHECKED: 11708711 LC
REV. DESCRIPTION DRAWN APPD, DATE APPROVED: FDUNTAIN; CD B 18853_77_0056 -




CONFIDENCE AND IS TO BE USED SOLELY FOR THE PURPOSE FOR WHICH IT IS FURNISHED AND
RETURNED UPON REQUEST. THIS DRAWING AND SUCH INFORMATION IS NOT TO BE REPRODUCED,
TRANSMITTED, DISCLOSED OR USED OTHERWISE IN VHOLE OR INPART VITHOUT THE VRITTEN

THIS DRAVING CONTAINS INFORMATION PROPRIETARY TO OZONIA NORTH AMERICA. IT [S SUBMITTED IN
AUTHORIZATION OF OZONIA NORTH AMERICA

ITEM# | QTY DESCRIPTION MANUF /SUPPL MODEL# OZONIA% SIZE MATERIAL FINISH
- 8 POWER CABLE HARNESS X0051-H17 -
WHERE USED:
AQUARAY 40 HO MODULE ASSEMBLY X0030-HOL
MANUFACTURER ADDRESS:
IIXII 18/[ 6/
NOTE 4
SUPPLIER ADDRESS:
/\ BLACK —
VOLT/60 HZ [ BLACK E BLACK
\ / GREEN — GREEN
~ WHITE
SPECIFICATION:
SECTION "A-A"
POWER CABLE
NUTES: PART NO. LENGTH “X” QTY.
1. DL REFERENCES: X0051-H17 60 FT. P
DWG No. 62717 REV. B
2. ONA TO SUPLLY FULL LENGTH OF POWER AND
DATA CABLE FROM MODULE TO REMOTE MONITORING
CONTROL CENTER.
3. CONTACTOR MUST VERIFY REQUIRED LENGTH AT
APPROVAL.
4, ALL WIRE TO BE 6 AWG.STRANDED COPPER, UL
LISTED WITH MTW/THWN2/THHN/AWM INSULATION
600V, COLOR AS INDICATED,
S. WRAP EXPOSED PORTION OF WHITE WIRE WITH
BLACK TAPE AT TERMINATIONS.
TITLE: o SHT.
scALE NONE POWER CABLE HARNESS OTONIA = posm peece,
DRAWN: 11/08/11 LC LEONIA, NEW JERSEY 07605 e oF &
ARUARAY “HO” DISINFECTION SYSTEM ST, EV
CHECKED: 11/08/11 LC
REV. DESCRIPTION DRAWN APPD. DATE APPROVED: FDUNTAIN; CD B 18853_77_0056 -
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[TEM# | QTY DESCRIPTION MANUF /SUPPL MODEL # PART# OZONIA# SIZE MATERIAL
- 1 MODULE LIFTING MECHANISM LAYQUT 1X - - 18000-1717-0100 -
WHERE USED:
AQUARAY 4@ HO MODULE ASSEMBLY X0030-HD1, XOO30-HB2, X0030-HD5, XO030-HI6
MANUFACTURER ADDRESS: M M
¥ Aquarsy” 40
O30NIA===2 e O e @
SUPPLIER ADDRESS:
/2,\
NOTCH MIN.
MORE IS BETTER
DISCONNECT SWITCH ACTURTOR ( (NOTCH REQUIRED
FOR CHANNEL DEPTH
T I , » ey , »
SPECIFICATION: g A .o 2’-0 13/16 20 13/16
=0 / * \m NoTE 3 IFTG tesy
/ LIFTING EYE \_/ ol (MAX) _toc EL
/STHINLE S STEEL 2 . ” N
@ ) (MIN) ©
DATR PREFERRE \ -ﬁg[$ L - ?,\/ ﬁ[ 4?
AIR SCUB SOMNEFTOR 4 |
2 Egaszcmn EEUER CONNECTOR . [ < pa) ) Y
NOTES: < s -\ |~ k =) ‘ =)
FHLIORW — ] o O COOLING FAN 4 J ‘ - “
1. IDI REFERENCES: — A ﬁ/l/""““ i p
DRHWING NO., 61877 RE\/u Cu COOLING SNRUUD/ ]7 < a4 Z‘
2. UNLESS OTHERWISE SPECIFIED ALL DIMENSION ARE J”m_m” a } 3 5
IN INCHES. \ ‘ 4 S 0 . . e < >
¥ CONNECTION o (\J . -~
3. NOTE: IF TOP OF CONCRETE ELEVATION IS LESS i —— i K L. « ‘Ol wooue | onule
THAN 7°-2 THE TOP OF THE MODULE WILL BE — N ~_| Ao Lues | ovERALL
ABOVE THE ELEVATION OF THE SURROUNDING b= o “ —~
CONCRETE. IF THE TOP OF CONCRETE ELEVATION 5 : .
1S GREATER THAN 7°-2” NOTCHES WILL BE d y ‘
REQUIRED TO ACCOMODATE LIFTING DEVICE FOR 1X mmsgg%gs/ [\—rroroceL. geReN ReTunTED “ .
TYPICAL OF 492 N Aq
R i
O " h
—_WATER <
A ——FLou e p J
. < . lll....‘ 9 “ b ’y L 4
mgm\ Bma — 4 i 8T i
a4 ) B : “ T
téﬁz” 297@99
2’-0 1/2” CHANNEL WIDTH
» » » 1w 1 _
30 24 SUGGESTED CONCRETE 20 %" (+e, -0)
LAYOUT
SCALE: NONE [TTTLES O ONIA® 0zoNIA NORTH AmMerIcA |°MT+°
MODULE LIFTING MECHANISM LAYOUT 1X Post Orsice Box 455 | | OF 1
DRAWN & 1 1/@9/@6 MDL Elmwood Park, New Jersey 07497
pp 124
PR Pt Yy o T oo oo 5,05 7 ]TYPE ”HO” MODULE ASSEMBLY (5 BAFFLES)E oo
AQUARAY 4@ HO DISINFECTION SYSTEM | B | 18000 —77-0100 A
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# Tag No. Qty Manufacturer Manufacturer # Ozonia # Source # Description Rev.
Enclosure Floor Mounted with 3 point latch, SS304, 48"X36"X12",
1 [PDDC_Encl 1 [Hoffman A48H3612SSLP3PT NEMA 4X
2 |PDDC_Encl 1 |Hoffman A-48P36 Painted Steel Sub Panel, 45"X33"
3 |PDDC_Encl 1 [Hoffman AFK2412SS Floor Stand Kit, 24"X12.06"X9.09", UL Listed
4 |PDDC_Encl 1 |Hoffman A-DSTOPK Door Stop Kit, UL Listed
5 |242LT 1 |Hoffman LF120V18 18" Fluorescent Enclosure Light, 120 VAC
242LT 1 |Hoffman F8T5 Fluorescent Bulb for 18" Fluorescent Enclosure Light, UL Listed
245HTR 1 |Hoffman D-AH4001B Enclosure Heater with Fan, 400 W, 115 VAC, 3.3 Amps
8 |PLC_CHS 1 |Allen Bradley 1746-A7 7 Slot Chassis, UL Listed
] SLC 5/05 CPU, 32 K Memory with Ethernet and RS 232 Com Ports,
9 |PLC_CPU Allen Bradley 1747-L552 UL Listed
10 |PLC_MEM 1 |Allen Bradley 1747-M13 Memory Module, 64K For SLC 5/05
11 |PLC_PS 1 |Allen Bradley 1746-P2 PLC Power Supply, UL Listed
12 |PLC_AI 1 |Allen Bradley 1746-NI4 Analog Input, 4 PT, UL Listed
13 |PLC_DI 1 [ALLEN BRADLEY 1746-1A4 4 Channel Digital Input Module, 120 VAC
14 |[PLC_MVI Prosoft MVI46-ADM MVI 46, MultiVendor Comm. Module for A/B SLC 5/05
15 [PLC_FIL 3 |Allen Bradley 1746-N2 FILLER, UL Listed
16 [256-PV 1 [Hoffman AWDH2420N4SS Hoffman Window Panel Kit, NEMA 4X
PanelView Plus 1000, 10" Touch Screen Display, Ethernet and
17 [256-PV 1 [Allen Bradley 2711P-T10C4D1 RS232, 24VDC UL Listed
Ethernet Cable with RJ-45 conectors at both ends, shop to make
18 |ETH-1,2 2 Shop |required length
19 |ES-1 1 |Phoenix Contact 2891152 Ethernet Switch, 5 RJ-45 ports, 24 VDC
20 |214CB 1 |ABB S201-C8 Circuit Breaker, 115 VAC, 8 Amps, Single Pole
21 |CB-254 1 |ABB S201-C2 Circuit Breaker, 115 VAC, 2 Amps, Single Pole
22 |CB-255 1 |ABB S201-C6 Circuit Breaker, 115 VAC, 6 Amps, Single Pole
23 |254-PS 1 |Siemens 6EP1 333-3BA00 Sitop, DC Power supply, 88-132 vac input, 24 vdc, 5 amp out
Code Operated Switch Box, Eight Port Master Switch with one RS
24 1311-COS 1 [B&B Electronics 232IDXSS X0072HO1 232 Master Port and Eight RS422/485 Slave Ports
Cat 5 Cable 5 Ft. Length with RJ 45 Connector At Each End, for
25 1311-COS 1 [L-COM TRD855-5 Connecting MVI#1 & 2 To 126 & 146COS
26 |311-COS 1 [L-COM RA258M L-COM Modular Adaptor, (DB25M TO RJ45)
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# Tag No. Qty Manufacturer Manufacturer # Ozonia # Source # Description Rev.
DB25M (Male) Sub-Miniature Solder Cup, Fully Populated
27 [311-COS 2 |GC Electronics 41-1311 Connectors
28 [311-COS 2 |GC Electronics 45-5008 Color Coded D-SubMiniature Plastic Hood For DB25M Connector
29 |311-COS 1 59972-H01 X0073HO1 Shop  |304 SS, Bracket Mounting for 8 Port Code Operated Switch
30 |Decal 1 [Ozonia X0053HO1 Ozonia Nameplate
31 |1NP, 2NP 2 |Ozonia 18253-02-0238 Shop |Nameplates
32 A/R |Alpha Cable 2403C Low Capacitance Cable
33 |250SS 1 |Islatrol 1C-107 Surge Suppressor, 120 VAC, 7 Amps
34 |212-TRF 1 [ACME TB-81216 Industrial Control Transformer, 750 VA, 230/120, UL listed
35 [Load Center 1 1 |Square D QO320L125G Lug Panel, 20 Ckt,125 A, 3Phase,4-Wire with Gnd. Bar, UL 489
36 [Load Center 1 1 |Square D QOC24US Indoor Cover, UL Listed
37 |1CB-A 1 |Square D QO380 Circuit Breaker, 3 Pole, 80 Amps, 230VAC, UL 489
38 |2CB-A; 6CB-A 2 |Square D QO240HID Circuit Breaker, 2 Pole, 40 Amps, 230VAC, UL 489
39 |9CB-A 1 [Square D Q0210 Circuit Breaker, 2 Pole, 10 Amps, 230VAC, UL 489
40 |Surge Breaker AB| 2 [Square D Q02175SB 2 Pole Plug ON, Surge Arrestor, 175 VAC, UL 489
41 |269-REC 1 |Weidmueller 6720005421 120V/15A Duplex Receptacle, Din rail mountable
42 |274-REC 1 |Weidmueller 6720005422 120V/15A Duplex GFCI Receptacle, Din rail mountable
43 |Wireway A/R |HellermannTyton P0293033 1"W X 3"H, White Wireway Duct
44 |Wireway A/R [HellermannTyton P0293026 1"W X 3"H, Snap On Cover for the Wireway Duct
45 |Wireway A/R [HellermannTyton P0O293019 2"W x 3"H, White Wireway Duct
46 |Wireway A/R [HellermannTyton P0O293027 2"W X 3"H, Snap On Cover for the Wireway Duct
47 |TB 56 [Weidmueller 102000 Terminal Block, WDU 2.5
48 |TBE 18 |Weidmueller 106120 Terminal Block End Barriers
Ground Terminal Block, Green/Yello Wemid, UL rated #22...12
49 |TB_G 4 [Weidmueller 101000 AWG
50
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LETTER | NAMEPLATE
ITEM | QTY TEXT SPEC
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Lamp 7 Milliamps

Lamp 8 Status

Lamp 8 Cycles Upper 10K
Lamp 8 Cycles Lower 9,999
Lamp 8 Hours

Lamp 8 Milliamps

LCA Alarm

Temperature Deg C

Lamp 1 Status

Lamp 1 Cycles Upper 10K
Lamp 1 Cycles Lower 9,999
Lamp 1 Hours

Lamp 1 Milliamps

Lamp 2 Status

Lamp 2 Cycles Upper 10K
Lamp 2 Cycles Lower 9,999
Lamp 2 Hours

Lamp 2 Milliamps

Lamp 3 Status

Lamp 3 Cycles Upper 10K
Lamp 3 Cycles Lower 9,999
Lamp 3 Hours

Lamp 3 Milliamps

Lamp 4 Status

Lamp 4 Cycles Upper 10K

N22:
N22:
N22:
N22:
N22:
N22:
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N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:

105
106
107
108
109
110
11
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
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1=ON & OK

1=ON & OK

1=ON & OK

1=ON & OK

1=ON & OK

1=ON & OK

1=ON & OK

1=ON & OK

1=ON & OK

1=ON & OK

2=Fault

2=Fault

2=Fault

2=Fault

2=Fault

2=Fault

2=Fault

2=Fault

2=Fault

2=Fault

3=Timing Out

3=Timing Out

3=Timing Out

3=Timing Out

3=Timing Out

3=Timing Out

3=Timing Out

3=Timing Out

3=Timing Out

3=Timing Out



2/4
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2/5
2/5
2/5
2/5
2/5
2/5
2/5
2/5
2/5
2/5
2/5
2/5
2/5
2/5
2/5

Lamp 4 Cycles Lower 9,999
Lamp 4 Hours

Lamp 4 Milliamps

Lamp 5 Status

Lamp 5 Cycles Upper 10K
Lamp 5 Cycles Lower 9,999
Lamp 5 Hours

Lamp 5 Milliamps

Lamp 6 Status

Lamp 6 Cycles Upper 10K
Lamp 6 Cycles Lower 9,999
Lamp 6 Hours

Lamp 6 Milliamps

Lamp 7 Status

Lamp 7 Cycles Upper 10K
Lamp 7 Cycles Lower 9,999
Lamp 7 Hours

Lamp 7 Milliamps

Lamp 8 Status

Lamp 8 Cycles Upper 10K
Lamp 8 Cycles Lower 9,999
Lamp 8 Hours

Lamp 8 Milliamps

LCA Alarm

Temperature Deg C

Lamp 1 Status

Lamp 1 Cycles Upper 10K
Lamp 1 Cycles Lower 9,999
Lamp 1 Hours

Lamp 1 Milliamps

Lamp 2 Status

Lamp 2 Cycles Upper 10K
Lamp 2 Cycles Lower 9,999
Lamp 2 Hours

Lamp 2 Milliamps

Lamp 3 Status

Lamp 3 Cycles Upper 10K
Lamp 3 Cycles Lower 9,999
Lamp 3 Hours

Lamp 3 Milliamps

Lamp 4 Status

Lamp 4 Cycles Upper 10K
Lamp 4 Cycles Lower 9,999
Lamp 4 Hours

Lamp 4 Milliamps

Lamp 5 Status

Lamp 5 Cycles Upper 10K
Lamp 5 Cycles Lower 9,999
Lamp 5 Hours

Lamp 5 Milliamps

N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
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197
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1=ON & OK

1=ON & OK

1=ON & OK

1=ON & OK

1=ON & OK

1=ON & OK

1=ON & OK

1=ON & OK

1=ON & OK

2=Fault

2=Fault

2=Fault

2=Fault

2=Fault

2=Fault

2=Fault

2=Fault

2=Fault

3=Timing Out

3=Timing Out
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2/5
2/5
2/5
2/5
2/5
2/5
2/5
2/5
2/5
2/5
2/5
2/5
2/5
2/5
2/5

Lamp 6 Status

Lamp 6 Cycles Upper 10K
Lamp 6 Cycles Lower 9,999
Lamp 6 Hours

Lamp 6 Milliamps

Lamp 7 Status

Lamp 7 Cycles Upper 10K
Lamp 7 Cycles Lower 9,999
Lamp 7 Hours

Lamp 7 Milliamps

Lamp 8 Status

Lamp 8 Cycles Upper 10K
Lamp 8 Cycles Lower 9,999
Lamp 8 Hours

Lamp 8 Amps

N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
N22:
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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-HO1 |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.
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Iltem P/N Description Quantity

EYE SHIELD ASSEMBLY

1 X0059-H03 [EYESHIELD 3

2 M0023-H01 |DROP IN ANCHORS 1/2" 13 UNGC, 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 th

is document and in the information contained therein. Reproduction, use or

disclosu

re to third parties

without express authority is strictly forbidden. Copyright © Ozonia North America.

OZONIA North America
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THIS DRAWING AND SUCH INFORMATION IS NOT TO BE REPRODUCED,

CONFIDENCE AND IS TO BE USED SOLELY FOR THE PURPOSE FOR WHICH IT IS FURNISHED AND

RETURNED UPON REQUEST.

TRANSMITTED, DISCLOSED OR USED OTHERWISE IN WHOLE OR INPART WITHOUT THE WRITTEN

AUTHORIZATION OF OZONIA NORTH AMERICA.

THIS DRAWING CONTAINS INFORMATION PROPRIETARY TO OZONIA NORTH AMERICA. IT IS SUBMITTED IN

I TEMs qrY. DESCRIPTION MANUF /SUPPL MODEL # PARTH 0ZONIA# SIZF MATERIAL | FINISH
- 1 EYESHIELD PLAIN - X(B059-HO3 24 1/6 x 23 3/4 | 304 S.S.
WHERE USED:
0 AQUARAY U@ HO MODULE ASSEMBLY X@@30-HB1. X0030-HE2. X0030-HD5. X0030-Has
MANUFACTURER
%‘ L
1 TOP SURFACE
‘ ”
L/ ] | 24 1/4
. ‘ N DT T ‘
SUPPL IER ADDRESS: N A i |
|
2 7/8” ! i
! I
‘ \
! Smmm—me ) — [SOMETRIC VIEW
- +) %:::::::::::::::::Jff “““"*“"--:::::III::::::::::::::55F“‘77“"“‘*‘--:‘5:
A | |
NZRZ 1R | |
MRV B B 1
Lo |
|
23 3/4” -k !
9/16” N i
D (TP ] WU 1 |
SPECIFICATION: ? v ! |
T+t 4‘___,_______‘7 ‘///::::::::::::::::::——-__,________7 J,/—:::::::::::::::::L,
T“f““‘-———_::::_// Tt ‘T‘
| |
27/8” !
1 |
C |
L —sl0T-TYPICAL
END VIEW ) PLACES PLAN VIEW //ﬁmPSWFME
NOTES: -— =
R . 7
. IDI_REFERENCES: | |
DHG. NO. 59919 REV. A. L y
2. NORMAL *1/16” EXCEPT RS SHOWN. TOLERANCES T \
APPLY PARTICULARLY TO OVER-ALL DIMENSIONS FLEVATION VIEW PL. 3/16"
AND MUST NOT BE ACCUMULATIVE. HOLE
LOCATION DIMENSIONS MUST BE HELD TO *1/32”. TYP. e
EACH
3. ALL WELDS MUST BE CLEANED OF ALL WELD SIDE N 3/8” M50
SPATTER AND HEAT DISCOLORATION. :
N R3/8”
SECTION B-B DETAIL A
SCALE: N.T.S. [TITLES ® 0ZONIA NORTH AmMerIcA |OHT+F
O O NIA Post Office Box 455 1 OF 1
DRAWN: gu/03/06 MDL Elmwood Park, New Jersey 07407
CHECKED: (U/(03/06 WY EYESHIEI—D PI—HIN SIZE: DWG. NO.: REV.:
REV. DESCRIPTION DRAWN APPD. DATE RAPPROVED: B 1 8 @ @ @ - ]. 1 - @ ]. @ ]_ -




THIS PAGE IS
INTENTIONALLY
LEFT BLANK



TRANSMITTED, DISCLOSED OR USED OTHERWISE IN WHOLE OR INPART WITHOUT THE WRITTEN

THE DRAWING CONTAINS INFORMATION PROPRIETORY TO OZONIA NORTH AMERIC,
AUTHORIZATION OF OZONIA NORTH AMERICA.

IN CONFIDENCE AND IS TO USED SOLELY FOR THE PURPOSE FOR WHICH
RETURNED UPON REQUEST. THIS DRAWING AND SUCH INFORMATION IS NO

ITEM# QTY. DESCRIPTION MANUF/SUPPL MODEL# PART# OZONIA# SIZE MATERIAL FINISH
- 1 DROP-IN ANCHORS HILTI CORP. OR EQUIVALENT M0023-H0o1 S.S. PLAIN
WHERE USED:
EYESHIELD PLAIN X0059-HO1~H18
. 29" EYESHIELD ASSEMBLY X0037-HO1~H16
EYESHIELD W/ NOTCH X0080-HO~HO3
HDI / HDI-L Drop-In Anchor 4.35
MANUFACTURER:
4.3.5.4 Installation Instructions
HILTI, INC.
b :' -
PO BOX 21148 L t_*.:‘v_l
LR I
TULSA, OK 74121 vl ISOMETRIC VIEW
PHONE: (800) 879-8000 M
- - r :'. 1‘
FAX: (800) 879-7000 R
e
sl Ld on
1. Adjust depth gauge so that 2. Hammer drill haole. 3. Clean haole. 4. Install anchor using proper set-
SUPPLIER ADDRESS anchor will be flush with ting tool. Setting tool to be dri-
the concrete surface when ven into anchor until setting tool —
McMASTER-CARR installed. shoulder meets top of anchor.
[
473 RODGE ROAD P.O BOX 440
DAYTON, N.J. 08810-0317 N
TEL NO. 1-732-329-3200
FAX NO. 1-732-329-3772
OR
EQUIVALENT
SPECIFICATION:
Anchor Stainless Steel Box Gty
Threade size i '
Description Item No.
1/2" HDI (SS 303) 1/2 336432 50
NOTES:
1, IDIZ\)AIISEE(E)REI\AEI\E/S Anchor Hand Setting Tools Automatic Setting Tools
Threade size
2. UNLESS OTHERWISE SPECIFIED DIMENSIONS T ti inti
ARE IN INCHES. Description Item No. Description Item No.
. HSD-MM 1/2" (TE-C-
1/2" HST 1/2 Sett Tool 2 243752
/ ST 1/2 Setting Tools 32980 24SD12 1/2" SETTING 375
M@023-HO1
SCALE: N.T.S. TITLE: OZONIA NORTH AMERICA [SHT-
Post Office Box 455 1 OF
DRAWN: 09/08/05 JArg Elmwood Park, New Jersey 07407
A |REVISED WHERE USED ITEM LIST MDL wy 06/05/06 |cHeckep:  09/08/05 WY DROP-IN ANCHORS SIZE: DWG. NO-: REV.:
REV. DESCRIPTION DRAWN APPD. DATE APPROVED: B M®®23 A
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SED SOLELY FOR THE PURPOSE FOR WHICH IT IS NISHED AND
DRAWING AND SUCH INFORMATION IS NOT TO BE REPRODUCED,

TRANSMITTED, DISCLOSED OR USED OTHERWISE IN WHOLE OR INPART WITHOUT THE WRITTEN

THE DRAWING CONTAINS INFORMATION PROPRIETORY TO OZONIA NORTH AMERICA. IT IS SUBMITTED
AUTHORIZATION OF OZONIA NORTH AMERICA.

IN CONFIDENCE AND IS
RETURNED UPON REQUE

MANUFACTURER:

SUPPLIER ADDRESS:

l

ITEM# | QTY. DESCRIPTION MANUF/SUPPL MODEL# | PART# | OZONIA# SIZE |MATERIAL| FINISH
1 |SPREADER BAR ASSEMBLY X0061-H05 304 S.S.
WHERE USED:

AQUARAY 40 HO ASSEMBLY

X0030-H20, X0030-H21

3 5/16"

7 \
\ J

111/16"

-

2 1/16"

©

T

(TYP.)

SPECIFICATION:

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 +.9312" (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.
SPREADER BAR'S HOOK TO FIT THROUGH UV
MODULES LIFTING EYE.

©
1" ____I :- }-_
(TYP.)

——304 S.S. (PLATE) TYP. W)
37 3/8"
17 3/8"
L / i —f—
13/8"
FAN SIDE e
] 1/4"
A T1316 j
®11/2" ot

(2) 7/32" GRADE 80 STEEL
EYE HOOK WITH LATCH

3/8"-16 U-BOLT x 3-3/4"
LONG S.S. (TYP. OF 2)
McMASTER CARR

P/N 8889T44 OR
APPROVED EQUAL

X0061-HO5
SCALE: N.T.S T S OZONIA NORTH AMERICA |SHT+
DRAWN: 08/25/11 MDL AQUARAY 40 HO OSON IA Elmwood Porkpflgvsjjlcrfeso());jgg 1 OF 1
creckeD. . 08/25/11 MDL SPREADER BAR ASSEMBLY SIzE! DWG.NO - REv-
REV. DESCRIPTION DRAWN APPD. DATE APPROVED: B X0061
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MANUFACTURER ADDRESS:

SUPPLIER ADDRESS:

[TEM# | QTY DESCRIPTION

MANUF /SUPPL

MODEL# PART#

OZONIA# SIZE

MATERIAL

FINISH

- 1 MOTOR EXERCISER ASSEMBLY

DALLAS ELECTRIC

X0046-HOH - -

WHERE USED:
AQUARAY 48 HO MODULE ASSEMBLY

AMP MATE — N — LOK CONNECTOR
(1) AMP 3—CIRCUIT NYLON PLUG HOUSING,

#350766—1

(3) AMP CONTACT SOCKET (20—14) #

3505501

19’

X0@30-HB1, X0030-HO2, X0030-HO3, XOO30-HO4, XOO30-HOH, X0@30-HO6, XOO30-HOT, X0D30-HO8, X@030-H15

NYLON HANDLE (MELTRIC) #61—6A013

MALE PLUG PROTECTIVE CAP (MELTRIC) #61—6A126

GRN LEAD
L = 6”

CLIP, NEWARK #28Fh@7/

CAROL CABLE #@27/68
4 CONDUCTOR, 14 AWG

FINGER DRAWPLATES (MELTRIC) #61—6A346

INLET (MALE) PLUG 250V/2P+E POLARITY (MELTRIC) #63—68072

OR EQUAL
SPECIFICATION:
\CAPACTOR, ORIENTAL MOTOR
# CH15BFAUL, MOUNT INSIDE CONTROL
STATION. (FOR 230 VAC VERSIONS ONLY)
NOTES: CAPACITOR
1. IDI REFERENCES:
2. UNLESS OTHERWISE SPECIFIED ALL DIMENSIONS ARE IN INCHES. DOWN L F\MP WOODHEAD PENDANT CONTROL STAT‘ON
Eégi i PLUG 08400 — UP/DOWN /E—STOP
CHART) 5 S RED |,
WHT
UP
WHT
o o 2
E-STOP
BLK olo BLK 5
GRN . GRN E'
CLIP
X0pU6-H@5
SCALE: NONE [TITLES @ OZONIA NORTH AMERICA SHT.=
DRAWN: 1a/22/09 MDL O}ONIA Elmwood papffsﬁeffﬁéiiefo%jgg 10F 1
oo 10,55,05 1c MOTOR EXERCISER ASSEMBLY ST I =
REV. DESCRIPTION DRAWN APPD. DATE APPROVED: B >< @ @ 4 6 -
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Y ] - TYP
— 41 1/8
TYP | 74 By
/TH‘ B i i N
1"X 1"X 1/8" 304 S.S. o &
ANGLE TYP. %" L SF 1"
TYP TYP

2"

—— 3]%6” 83/ .
4 1/8' "
TYP I\ TYP [— 5" ——

AND
TRANSMITTED, DISCLOSED OR USED OTHERWISE N WHOLE OR INPART WITHOUT THE WRITTEN

AUTHORIZATION OF OZONIA NORTH AMERICA.

FIXED BRACKET
QTY. 1

2X DA
@) oms
DETAIL A

176" == ’* SCALE 1:2

® o @ e @ aa U_|

—~— 7 S B .
2 TYP
WEIR ASSEMBLY ISOMETRIC VIEW 2'X 2" X 1/4" 304 S.5. ANGLE

/Q> 178 e / YA

NOTES: 4 i
1. WEIR TROUGH TO BE MADE IN 304L S.S. [ ;_ —:i_
P RS SRR e AR sy e ok - 1
REMOVABLE BRACKET -z
QTY. 1
SCALE: NTS TITLE: OZONIA NORTH AMERICA [S1T-
e 120011 LG LEVEL CONTROL WEIR 050N IA COWILOW REERORD | 1 OF 3
: LEONIA, NEW JERSEY 07605
A CHANGED PER CUSTOMER COMMENTS HD LC 4/4/12 CHECKED: 12/06/11 LC AQUARAY 40 HO VLS DISIN FECTION SYSTEM SIZE: DWG. NO.: REV.:
REV. DESCRIPTION DRAWN APPD. DATE APPROVED: HAROLD D. THOMPSON REGIONAL WRF - FOUNTAIN, CO.| B 18253-11-0601 A




SUBMITTED

IN CONFIDENCE AND IS TO BE USED SOLELY FOR THE PURPOSE FOR WHICH IT IS NISHED AND

= |

QTY. 5

4X @172
TYP
83 fl f
! —>| YA f ] 5X @Y, (1 WITH HOLES
1 o S / 4 WITH NO HOLES)

2~ =
M 1ve

—~——— 35—

‘ORMATION IS NOT

AWING AND
TRANSMITTED, DISCLOSED OR USED OTHERWISE N WHOLE OR INPART WITHOUT THE WRITTEN

AUTHORIZATION OF OZONIA NORTH AMERICA.

THE DRAWING CONTAINS INFORMATION PROPRIETORY TO OZONIA NORTH AMERICA.

RETURNED UPON REQUEST.

604"

1"

o ! .

QTY. 4
(WITH NO HOLES)

30"
- 4%_”4,. [EE——

= /—4X ¥
J*_. A B

13)," *
TYP " L y
3"
BOTTOM PLATE /75X®5“6
8" L
TYP

R 7 (: :) QTY. 1
—~——— 35—

1/u
-

N~

|

ALE: NTS TITLE: OZONIA NORTH AMERICA [SHT-
SD(;AWN. 12/06/11 LC LEVEL CONTROL WEIR 050N IA 600 WILLOW TREE ROAD 2 OF 3
: LEONIA, NEW JERSEY 07605
A | CHANGED PER CUSTOMER COMMENTS HD LC walz  |ocoeo 120611 e | AQUARAY 40 HO VLS DISINFECTION SYSTEM  fsz— [owe no: v
REV. DESCRIPTION DRAWN APPD. DATE APPROVED: HAROLD D- THOMPSON REGIONAL WRF = FOUNTAIN, CO. B 18253_1 1-0601 A




i
:;E g g % W.T. TYP ]/8"[/
sa20¢
Y |~
ISOMETRIC VIEW
1/8') e
I 1 . f
-
N
Eo *
- ™
;
Y .
V A © & °
W+0"
(- 4]34 _]/4n —_—
SCALE: NTS TITLE: OZONIA NORTH AMERICA |SHT-
LEVEL CONTROL WEIR 0 ONIA 600 WILLOW TREEROAD | 3 OF 3
DRAWN: 12/06/1 1 LC LEONIA, NEW JERSEY 07605
A |CHANGED PER CUSTOMER COMMENTS HD LC 4/4/12 cHECKED:  12/06/11  LC AQUARAY 40 HO VLS DISINFECTION SYSTEM [sz= DWG. NO.: REV.
REV. DESCRIPTION DRAWN APPD. DATE APPROVED: HAROLD D- THOMPSON REGIONAL WRF = FOUNTAIN, CO. B 18253—1 1-0601 A







ltem 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

disclosu

re to third parties without express authority is strictly forbidden. Copyright © Ozonia North America.

OZONIA North America
600 Willow Tree Road, Leonia NJ 07605

SYSTEM INSTRUMENT

Fountain, CO

Sht. 1 of 1
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SWW1 PHOTOSENSOR SPECIFICATION DATA SHEET

shielded cable.

Technical Data

Dimensions:
Thread:
Total length:
Pic. 1: SWW1 Sensor Material:
Weight:
Voltage:
Current:
Range:
Output signal

85,0 Spectral range:
Selectivity:

25,0

Cable Iength: 19" (0453 m) Cable Iength: 5 (0127 m

Connector fits Storage temp.:
Turck FS4.4-05/18.25 Humidity:
Connector:

Pic. 2: Dimensions of the SWW1 sensor

Connector layout

Operating temp.:

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

Bolt 32 mm

R 3/4” Length 14 mm
41 mm

1.4571 stainless steel
420 g

+12VDC

<10 mA

0..200 W/m2

0..5V

180 - 290 nm

above 280 nm better than 4 %
for low-pressure mercury
lamps, around 650 nm
remaining sensitivity.

Oto+40°C

-10to +40 °C

< 80 %, not condensing
Sensor female angle round
connector M12x1

moulded on cable.

PCELL 1 + PCELL 2
(PIN 1) (PIN2)
O O
GROUND Q +12 VDC
(PIN4) (PIN3)
CHECKED: TITLE: =
JPS ifi i 1 0of 2
07/03/08 UV Sensor SWW1 Specification
APPROVED: OZONIA NORTH AMERICA DWG No. REV:

491 EDWARD H. ROSS DRIVE A

T
viaos
O5ON IA ELMWOOD PARK, NJ 07407

18000-04-0511 -




General Description

The SWWH1 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.

0,8 \
0,6

\

\

200 250 300 350

450 500

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, amplifier, and
interconnecting wires. The amplifier mounting bracket and nut, plastic sensor attachment
nut, and o-ring are included with the sensor. Install sensor and amplifier in the module as
shown on the attached drawings. The sensor head mounts on the baffle-mounted bracket
and the amplifier mounts on the stud on the bottom of the enclosure using the mounting
bracket supplied with 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 failure alarm setpoint is normally set for intensities of 1 mw/cm? or below.
This is based on factory calibration values, indicating that either the lamp is old (lamps last
approximately 1 year), the jacket is dirty/fouled, or the water is of poor quality, normally a
combination of all of these factors result in the low reading. Generally, the sensor is used
as a relative indicator for jacket fouling, indicating that the modules should be cleaned.

CLEANING:

The window of the sensor may require periodic cleaning, approximately once every few
months or when sensor readings are abnormally low (depending largely on water quality).
To clean the sensor, wipe the window with a 2% citric acid solution.

TROUBLESHOOTING:

If the sensor readings are very low or very high, the voltage on the sensor input should be
verified. The voltage should be between 0 VDC and 5 VDC, normal operating range in
typical effluent (65%) with newer lamps and relatively clean jackets will result in readings
of approximately 3 VDC. Voltage should be verified between the white and green wires on
the harness which connects the sensor receptacle to the DCA - you can wedge the
multimeter leads in the back of the connector, run the wires outside of the module and
close the lid, then apply power to verify the voltage on the wires.

If the output is 0 VDC the wiring should be verified, there is probably a break in the wiring.
If the sensor reads 5 VDC the sensor should be replaced, then the voltage verified. 5 VDC
readings usually indicate that the sensor has failed.

Any time that a lamp is started up be sure to wait for approximately 10 minutes for the lamp
to come up to full power and the sensor reading to stabilize before taking any readings.

WY | SWW1 PHOTOSENSOR 10f 5
03/16/2006

INSTALLATION AND OPERATION INSTRUCTIONS

rreovee | OBONIA ez soms e A | 18000-77-0074 | -

Leonia, NJ 07605




We reserve all rights in this document and in the information con-
tained in therein. Reproduction, use or disclosure to third parties

without express authority is strictly forbidden.

Copyright © Ozonia North America.

If your sensor is reading low (verified by voltage readings in the module):

e Ensure that the lamps are turned on in the module with the sensor. Make sure that lamp
is operating.

e Ensure that the jackets are clean, the lamps are not old, and the effluent is of
acceptable quality. The lamps have a useful life of about 1 year, if the lamp being
monitored is old put a new one in. If the jackets are dirty, clean the module (use scotch
brite and lime away to clean the jacket if the sensor still does not read; if scotch brite
brings the intensity back, the modules need to be more thoroughly cleaned) . The
wastewater should have a UV Transmittance of about 65% (this is average, some sites
are designed for lower or higher UVTs).

e Ensure that the sensor is clean (see cleaning instruction above).
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ITEM# | QTY DESCRIPTION MANUF /SUPPL MODEL# PART# 0ZONIA# SIZE MATERIAL FINISH

- 1 LEVEL SWITCH CONNERY MFG. INC - X063 - -

WHERE USED:
ALL AQUARRY VERTICAL UV INSTALLATION.

MANUFACTURER ADDRESS:

CONNERY MFG. INC.

1380 ENTERPRISE PKWY.
ASHLAND, OH. 44805

To fontrol Pane|

ik

SUPPLIER ADDRESS:

Pump Power Cable

2.58”

1.937

SPECIFICATION:

NORMALLY OPEN/CLOSED CONTROL DUTY FLOAT SWITCH

SINGLE POLE - DOUBLE THROW (SPDT)

10 AMP @ 120 VAC NARROW ANGLE MERCURY SWITCH

NOTES:

1. IDI REFERENCES:
DWG No.- REV. -

2. UNLESS OTHERWISE SPECIFIED
ALL DIMENSIONS ARE IN INCHES.

4.55”

DESCRIPTION MANUF /SUPPL LENGTH PART# OZONIA#
LEVEL SWITCH CONNERY MFG. INC [ 50 FT | | 2902-B8-52-C3-50 X0063-Ho1
LEVEL SWITCH CONNERY MFG. INC 0 FT 2902-B8-52-C3-70 X0063-Ho2
LEVEL SWITCH CONNERY MFG. INC 100 FT 2902-B8-52-C3-100 X0063-HO3

2.83”

SCALE: TITLE: SHT.:
NONE DUTY FLOAT 050N|A ozois porm awemes M1
DRAWN:  @U/07/10 MDL LEONIA. NJ 07605 USA

CHECKED: @U4/@37/1@ MDL I—E\/EI— SWITCH SIZE: DWG. NO.: REV.:

REV. DESCRIPTION DRAWN RPPD. DATE APPROVED: D >< @ @ 6 3
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MFG. N,

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 DEGREESF.

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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ALL INFORMATION CONTAINED IN THIS DRAWING IS
CONFIDENTIAL AND PROPRIETARY TO CONERY MFG, INC.
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CHANGES | TOLERANCES | DRAWN BY DATE
F DECIMALS D. MIDDLETON 02/20/04
E XXX = £.005
5 XX = +.010 MATERIAL SPECIFICATION:

FRACTIONAL
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NOTE: ALL ELECTRICAL DIAGRAMS SHOWN ARE EXAMPLES ONLY,
CONSULT WITH LOCAL ELECTRICAL AUTHORITIES AND CODES.

DO NOT USE THESE PRODUCTS IN GASOLINE, VOLATILES,

OTHER COMBUSTIBLES.

FOR PUMP DOWN USE
(NORMALLY OPEN FLOATS)

FOR PUMP UP USE
(NORMALLY CLOSED FLOATS)
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M1 CONTACT TO LEAD

PUMP MOTOR STARTER FLOAT 3
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M2 CONTACT TO LAG
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HIGH WATER ALARM
(NORMALL OPEN FLOAT)
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Item

P/N

Description

Quantity

SYSTEM POWER SUPPLY

DA27H1S1

Step Down Transformer 480/230V 27 KVA

We reserve all rights in this document and in the information contained therein. Reproduction, use or

disclosu

re to third parties without express authority is strictly forbidden. Copyright © Ozonia North America.

OZONIA North America
600 Willow Tree Road Leonia, NJ 07605
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REX POWER MAGNETICS

DIVISION OF TRANSFACTOR INDUSTRIES INC.
65 Basaltic Rd. Concord, ON, L4K 1G4 Canada
Tel: 905-695-8844, 1-800-387-2840 Fax: 905-695-8855

www.RexPowerMagnetics.com

Coils: Aluminum
Cat. No.: DA27H1-S1
kVA: 27
Primary: 460 Delta Volts
Secondary: 230 Y/133 Volts
Primary Taps: 25%
-Taps FCAN 2
-Taps FCBN 2
Frequency: 60 Hz
BIL: 10 kV
Insulation Class: 220° C
Temperature Rise: 150° C
Impedance: 45-55%
Weight: 290 Lbs
I zzﬁé '
f 20% {
i b
[ I
8 1%
@l
26k . — o ¢
J
| 273 |
I 234 1
FRONT W IEW

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
Termination Location Lug Size
Primary: Front 2-14 AWG
Secondary: Front 2-14 AWG
Wiring Connection:
Primary: H1-H2-H3
Voltage % Tap Jumpers To:
483 105.0 1-1-1
472 102.5 2-2-2
460 100.0 3-3-3
449 97.5 4-4-4
437 95.0 5-5-5
Secondary: X0-X1-X2-X3
Voltage Phase Connect Loads To:
230 3 X1-X2-X3
133 1 X0-X1, X0-X2,
and/or X0-X3
- 0%
I L] 10 !6! L] 1
2]
Wi @13
O - -
7S T
10—
135
123
SIDE WIEM

PRELIMINARY DRAWING ONLY

This drawing may NOT truly reflect our Final Design. Any
resulting order(s) must be accompanied by, or refer to this
drawing and be marked with any proposed changes.

Standards:
1. CSA Certified

- File No. LR34493
2. UL Listed

- File No. E108255

Standard Features:

1. Anti-vibration pads installed between the enclosure

base and the core & coil assembly
2. Ground lug provided
3. Neutral Rated 200% of the Line Terminals

4. NC 200°C thermostat installed at the centre coil

Special Features:

1. K-4 Rated
H2 X2
X1 X0
H1 H3 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.# Remarks By | Appr. By Date
Prepared by: AP
Approved by: VS
Date: SEPT.13, 2011

X:\Drawings\NONC802\3P\ISO\DA27H1-S1 (REV).xls




THIS PAGE IS
INTENTIONALLY
LEFT BLANK



DRY TYPE TRANSFORMERS @& W

e Distribution e Auto
e K-Factor Rated e Shielded
e Energy Efficient e Encapsulated

catalogue no. 08/03

REX POWER MAGNETICS

DIVISION OF TRANSFACTOR INDUSTRIES INC.
REXDALE, ONTARIO



Catalogue Numbering System

R -
M -

SECONDARY

VOLTAGE

DESIGNATION DESIGNATION

B C 30 J
EVA
A - Aluminum Windings PRIMARY
C - Copper Windings VOLTAGE
3 Phase Autofransiormers FPamary and Secondary Vollage Letter Codes:
1 Phase Aulo ransformers
- 3 Phasa Isolation (Distribution) A-120 F-300 | K- 120240
. e Al-115 G-416  K1-115230
- 1 Phasa |solalion (Distribution) A2 - 110 G1-400 K2-110/220
- 3 Phase Drive Isolation B - 208 H-480 L -240/480
G- 240 H1 - 480 L1 - 230v460
C1-230 HZ - 440 L2 - 2200440
C2-220 J - 600
D-277 J1- 575
E - 347 J2 - 550
M-208Y/120 P2-440Y/254 S - 240Y/139
N-416Y/240 Q- 600Y/347 S1-230Y133
N1 -400Y/231 Q1-575Y/332 S2.220Y127
P - 480¥/277 Q2 - 550Y/318
P1-460Y/266 R - 380Y/220
X - Spacial

Use for any other voltage(s) not listed

XX

Special Requirements Codes:

50 -

5 -
E -

T

50 Cycles (Hz)

Other Frequencies are available
Elacirostatic Shield

Special Enclosung

- Special Temperature Rise
K - K-Factor Rated

P - Spacial Paint Finish
M -

£ - Enargy Efficient

EP -

Special Mounting Brackels

Encapsulated Transiormes

(T115 is Standard with this feaure)
or

Other unspecilied

suffines

Index

Steps for selecting required single phase transformer |,
Staps for selecting raquimd thrae phasa transformer ..

Standard construction |
Available options ..
Transformer terms aru:l defmltu:lns

Single phase isolation transformers . :

Three phase isolation transformers .................
Three phase autotransformers ..
Encapsulated type I:r.anslnnnﬂm

Energy efficient (80 and 115 deg. C. nsva] transrnnﬂem e- Hatad

Electrostatically shielded type transformers .
K-factor rated transformers for non-linear Ium:ls

Drive isolation type transformers (DIT's)

Ganeral terms and conditions .....

Page
1
1
213
2
4
EE.
R
89
10/11
12
13
14
15
16

Rex Power Magnetics is a wholly owned subsidiary of Transfactor Industries Inc.



Steps for selecting transformers

Steps for selecting required Line currents at rated voltage phase.

single phase transformer KVA 120V | 240V | 480V | 60OV
1 8.3 42 21 1.7

1. Determing pnmary or supply voltage 2 16.7 83 | 42 33

2. Select secondary or load voltage 3 250 | 125 63 5.0

3. Verity single phase operation 5 a1.7 | 208 10.4 8.3

4. Standard ransformers are suitable for operation on
360 Kz (Horz) (cycl)systom. Refr o facory for TR T
other frequencies.

5. Determine KVA rating of load. Select a transformer L R e} a9, ) B0
having a standard K\VA rating equal to or greater 25 2080 | 1040 | 521 41.7
than that required by the load. 375 3130 | 1560 780 825

6. Salect autotransiormer or double-wound isolation 50 417.0 | 2080 104.0 833
typa. Formula for calculating single phase KVA : ; 75 6250 | 313.0 1560 1250
KVA = Voits x Amps 100 8330 | 4170 | 2080 | 1870

1000 150 12500 | 6250 | 30 | 2500
Transiormer rating for motor H.P.
Motor H.P. up to 5 1 15 2 3 5 15 10 l
Actual KVA Required 116 | 19 230 | 276 3.92 645 | 923 15
Closest Standard KVA 20 | 30 3.0 3.0 5.0 75 10.0 15.0 |
Steps for selecting required Line currents at rated voltage three phase
three phase tra KVA 208V | 240V | 480V | 600V
3 8.3 7.2 6 29

1. Determine primary or supply voltage 6 16.6 14.4 7.2 | 58

2 Select secondary or load voltage 9 25.0 27 | 107 8.7

j ;:f?ﬂ“:“;:m e 15 41,7 36.1 18.1 14.5

- ard br mers are suitable for operation on 30 B34 | 123 36.1 28.9
ﬁfgﬁﬂgyﬂe}m. Refer 1o tactory for 45 125 108 542 434

5. Determine KVA capacity of load. Select a 75 208 181 203 | 723
ransformer having a standard KVA rating equal to 1125 313 Fr 135 108

A :’ﬂ?:w mﬁmwwmﬂﬂ load. 150 417 381 | 181 | 145

autotra er or wound isolabion 225 625 542 27 217
type. Formula for calculating three phasa KVA: “%0 | 84 I_?‘.'!:'.i 81 289
KVA = Volts x Amps x 1.73
1000
Transformer rating for motor H.P. |
Motor H.P. 2 3 5 7.5 10 15 | 20 % 1
Actual KVA Required 24 3.42 5.73 8.4 10.3 15 | 198 24.4
Closest Standard KVA 30 6.0 60 9.0 15 15 | 30 | 30




Construction

Core

s All Rex three phase transformers utilize three
legged cores

= Only high quality grain oriented silicon steel is
used

« Core steel is precision cul and stacked for
reduced noise and losses

= Cores are clamped with heavy steel brackets

Coils

= All coil windings are of high quality magnet wire
(copper or aluminum is availabla)

* Class 220 deg. C. insulation is utilized
throughout the coil winding process

» All Rex transformers are designed with substan-
tial cooling ducts for effective cooling

* Every coil i1s impregnated and baked in polyester
resin varnish

s Standard £ 5% or £ 2X2.5% taps are provided
on all isolation type transformers

Enclosures

» Slandard enclosures are constructed of heavy
gauge steel

« Ventilation openings are arranged so that each
standard enclosure is suitable for either NEMA
or CSA type 1 or type 2 applications

+ All enclosures are designed to minimize the pos-
sibility of accidental contact with live parts and lo
restrict the access of falling particles into the
transtormer

* All Rex standard enclosures are finished in ASA
61 grey powder coating

UL Approval

Rex transformers are UL Listed File No. E108255.

CSA Approval

Rex transformers are manufactured in accordance
with the requirements of CSA Standard C22.2 No
47 and certified under file number LR 34493,

Insulation System

Rex transformers are manufactured with insulating
matenals complying with CSA Winding Insulation
System Class 220 as follows:

Maxnmum accaptable (em- Average windng lemperafure  150C
peraiurs fss based on an measured by nse ol resstancs
avarage ambant ol 30C dur- =
ing any 24 h perod and a Haottest spot temparature risa 1800
maximum armbiend of 400 a wirnsing

any tima

Alitudoe not 10 excesd
1000m (3000 1)

Maximium sccoplable winding 2300
lemparature

Class 220 is the highest insulation level recognized
by the transformer industry.

Quality Assurance and Testing

Rex Power Magnetics produces and tests all products
in lull compliance with the requirements of CSA
Z299.3 and I1SO 9001 guality assurance programs.
All Rex Power Magnetics transformers are tested as
per the requirements of CSA standard C9 M1981.

Optional Tests Available

* Temperalure rise test

+ Partial discharge (Corona) test

» Basic insulation impulse (BIL) test
* Sound level test

Available Options

Enclosures: NEMA and CSA

Type 2: ventilated, indoor, driproof { Rex Std.)

Type 3: ventilated indoor or outdoor weather resis-
lant

Type 4: non ventilated indoor or outdoor watertight
(protection against splashing and hose
directed water)

Type 12: non ventilated indoor industrial dusttight
and driproof

* Epoxy impregnated windings

* Epoxy cast coil designs

* 50 Hz designs ( or other frequencies when speci-

fied )

* All non standard voltages

Special configurations: delta - delta, delta or wye

Zig-zag

Special impedance designs

Temperature sensing devices

Multiple windings

Special tap arrangements

Low audible noise designs

Tropicalization

Special paint available upon request

Anti-vibration pads: all transformers have stan-

dard internal vibration isolators, external pads

are available

* Lightming and surge arrestors

* Non sinusoidal load designs

" 8 & & & & & @



Standard specifications, 600 V Class, single and three phase

STACKED SILICON
STEEL CORE

COOLING DUCTS |

OPTIOMAL

ELECTROSTATIC ™~

SHIELD

HIGH TEMPERATURE
INSULATION —_

LOW VOLTAGE _——

WINDINGS

HIGH VOLTAGE
WINDINGS

CONCEALED
VENTILATION
OPENINGS

ANTI VIBRATION ISOLATORS

ASA 61 POWDER COATED
ENCLOSURE SUITABLE FOR
MEMA 1 & 2 APPLICATIONS

COMPRESSION TYPE
TERMIMALS AL/CL

LIFTING EYES

HIGH VOLTAGE
TAPS

HEAVY STEEL
CORE CLAMPS

| GROUND LUGS

UNIVERSAL WALLFLOOR
MOUNTING BHACKETS




Transformer Terms and Definitions

Ambient temperature The inharant or axisting tempara-
ture of the atmosphere surrounding a transformer
installation.

Auto-Transformer A transformer which has only one
winding per phase, part of which is common to both
primary and secondary circuits.

BIL Basic impulse level is a means 1o exprass the ability
of the insulation system 1o withstand high voltage
surges.

Control Transformer Usually referrad 1o as an industrial
Control Transformer. A transformer which is designad for
good voltage regulation characteristics when low powear
factor, large inrush currents are drawn (5 1o 15 imes
naormal).

Delta (A) A standard three-phase connection in which
each phase winding is connected in series to form a
closed loop.

Dielectric Tests A seres of tests conducted at much
higher than raled nameplate voltage to determing the
effectivenass of insulating materials and electrical
clearances.

Electrostatic Shield Copper or othér conducting sheat
placed between primary and secondary winding and
grounded to prevent electrical interference and fo
provide additional protection.

Exciting Current (No-Load Current) Existing currant is
current which flows in any winding usad to excita the
transformer when all other windings are open-circuited.

Frequency On AC circuits, designates number of timas
that polarity alternates from positive lo negative such as
60 cycles per second.

Hertz (Hz) A term for AC frequency in cycles per sec-
ond. Transtormers raled for 60 heriz service should not
be applied to 50 hertz, as overhaating will occur, Certain
transformers are rated 50/60 hertz and therefore,
surtable for either frequency.

Hi Pol A slandard dielecinic test o check insulating
materials and clearances between windings and ground.

Impulse Tests The test employed to determine Basic
Insulation Level (BIL).

Impedance The vector sum of resistance and reaciance
which limits the current flow in an AC circuit. Impedance
is identifiad in percentage and is used 1o determina the
interrupting capacity of circuil breakers which protect the
primary circuit.

Induced Polential Test A standard dielectric test which
varfias the integrty of insulating malarals and electrical
clearances between tums and layers of a transformer
winding

Isolating Transformer A transformer which insulates
the primary circuit from secondary circut,

KVA Kilovolt Ampera rating designates the output which
a transformer can deliver at rated voltage and frequancy
without exceeding a specilied temperatura rise.

Load Losses Load losses are those losses in a trans-

former which are incident to load carrying. Load losses
include I'R loss in the windings due to load current, stray
loss due 1o stray lluxes in the winding, core clamps, elc...
and to circulating currents (if any), in parallal windings.
Mo-Load Losses The losses incurred when a trans-
former is excited but without a load connected to the
secondary. These include core loss, dielectnc loss, and
exciting current R loss.

Polarity A designation of the relative instantaneous
direction of the current in a secondary lead as compared
with a primary lead.

Power Factor The relation of walts to volt amps in a
circuit.

Ratio A reference to either the primary lo secondary
winding turns ratio or to the voltage ratio of the
transformer.

Reactor A dewvice for introducing inductive reactance
into a circuit.

Rectifier Transformer A transformer designed to supply
AC input to a rectifier to obtain the desired DC output
and have the ability to withstand the heating effects
caused by rectifier commutation or ripple.

Scott Connection A transformer connection usually
used to get a two-phase output from the secondary of a
transformer with a three-phase input to the primary, or
vice varsa.

Step Down Transformer One in which the high voltage
winding is connected to the input or power source and
the low voltage winding to the output or load.

Step Up Transformer A fransformer in which the low
voltage winding is connected to the power source or
input and the high voltage winding is connected o the
output load.

Tap A connection provided in a transformer winding
which has the effect of changing the nominal voltage
ratio of the transformer. The taps are usually placed on
the high voltage winding to correct for high or low volt-
age conditions found on the low voltage output side.
TBPE are exprassed as aither full capacity above normal
(FCAN) or full capacity below normal (FCBN).

T-CONNECTION A Scolt connected three phase frans-
lormer utilizing two primary and two sacondary coils
called the main and teaser coils.

Temperature Rise The temperature incréase over ambi-
ant dua 1o load. This is measured as eithér average rse
by resistance or as hol-spot.

Thermals Over temperature protection devices.,

Volt-Amperes The current lowing in a circuit multipbed
by the voltage of that circuit. An expression of the output
rating of a transformaear.

Wye Connection A three-phase connection in which
similar ends ol each phase winding are connected
together at a common point which forms the electrical
neutral and is often grounded.



Single phase isolation (double wound) transformers

Application

Isolation transformers should be used on all sys- = Primary windings have full capacity taps for sup-
tems which require grounding of the load. ply voltage compensation and split secondaries
Rex single phase distribution transtormers are ideal for flexibility.

for supplying auxiliary lighting circuits from 600 V
and lower supplies, and electric heating equipment.

Class 220 insulation used throughout.
CSA certified, File No. LR 34493
* UL listed, File No. E108255

[ ]

Features

* General purpose ventilated steel enclosure suit-
able for indoor, dry locations. After fabrication, all
maetal is finished in ASA 61 gray powder coaling -
suitable for most industrial and commercial TYPICAL ELECTRICAL AND TAP CONFIGURATIONS:
installations.

+ Transformers up to 75 KVA capacity may be
readily hung on H-columns, walls, shelves or
floor mounted 1o suil each installation. Most units
have lifting lugs, conduit KOs and a removable
front cover for convenient access to terminals,

* Transtormers rated above 75 KVA are suitable
for floor or platform mounting and complete with
integral lifting lugs and removable front panels

r

TATFFITENETIY
[ETEE

L E T F
FIWT| ey

WERFT

GLBIABER R daaRE

|'I'I'I'I'ﬂ'|'l‘l‘lr|'|'|

A 1
= = *
- ¥
EITTTTARTETToeS ALIBLLLIGLLEL,

LHH-I LT AN P ET FECR R AR
b
-

for convenient access to terminals. A - YEOA M HODER

+ Transformer terminations rated below 330 amps TAP COMMCTIONS TAP COMMECT 0N
are supplied with suitable hardware and lugs for - @-H1 47 &
cable connection. Terminations above 330 amps AT o el

are supplied with terminal pads only. - R

VOLTAGE 600 -120/240 480 - 120/ 240
KVA Cat. No. Cat. No. Taps | Encl Size* | WT.(Ib.)
5 SC5JK SCSHK 0 2 a0
7.5 SCTJK SCTHK 5% 4 100
10 SC10JK SC10HK 9% 4 110
15 SC15JK SC15HK | 5% 4 155
25 SC25JK SC25HK 2X2.5 6 221
7.5 SCI7TJK SC3THK | 2X2.5 6 325
S50 SC50JK SCS50HK 2X2.5 6 365
75 SCT5JK SCTSHK | 2X2.5 7 540
100 SC100JK SC100HK 2X2.5 8 720
150 SC150JK SC150HK 2X2.5 9 998
167 SC167JK SC16THK 2X25 g 1080
250 SC250JK SC250HK | 2X25 9 1370

* For enciosue dimansions radar bo table on foliowng page



Three phase isolation (double wound) transformers

Application

Designed for indoor installation in hotels, schools,
factones and industrial and commercial buildings
where a reliable power source is required for light-
ing and other low voltage equipment and machinery

Features

* Lsing computer aided design techniques and H2 — xp
modern materials, Rex engineers have crealed a E-g f--'l
range of highly efficient transformers having long w1/ >
trouble-free life with reduced weight, size and cost { wve e guc seutma comy < X1 |

« Ventilation openings in the enclosure are coordi- P e
nated with the cooling ducts in the coils to ensure T oomecrow
proper natural circulation of the cooling air for i “ gkl X3

long life and minimum losses

* General purpose ventilated steel enclosure, suit- TYPICAL ELECTRICAL and TAP CONFIGURATIONS
able for indoor locations. After fabrication, they are i —
finished in ASA 61 gray powder coating, suitable H‘H‘“
for most industrial and commercial installations

* CSA certified, File No. LR 34493

* UL listed, File No. E108255

* Transformers up to 75 KVA capacity may be
readily hung on H-columns, walls, shelves or
floor mounted to suit each installation. All units
have lifting lugs, conduit KOs and a removable
front cover for convenient access to terminals.

* Transformers rated 112.5 - 300 KVA are suitable
for floor or platform mounting and complete with
integral lifting lugs, and removable top, front and
rear panels for convenient access to the terminals.

+ Class 220 insulation used throughout range.

* Transformer terminations rated below 330 amps
are supplied with suitable hardware and lugs lor
cable connection. Terminations above 330 amps

are supplied with terminal pads only. Enclosure Dimensions

] - SizeNo.  Length |  Depth Height
: ' 0 95 7.00 8.00

1 12.00 9.00 10.00

2 11.00 11.00 1425

3 15.50 11.00 14.25

4 15.75 16.00 21.00

5" 20.50 16.00 |  21.00

8* 20.50 20.75 26.25

i 24.50 22.00 31.50

8 30.75 27.75 30.75

9 40.00 31.00 [ 44,00

IL 10 46.00 40.00 62.00

* By [hrridi G0



Three phase isolation (double wound) transformers

T
0 - No Taps p. X 25%FC
1-*5%FC * 5% FC
PRI | SEC |wva |cAT mO-|TAPS | HZ |SIZE[ . | kg
600 |20 120 3 BCIM | 0 | 60| 3 |65 |
- 6 | BCEJIM | 4 (130 %
9 | BCAUM 1 4 (143 ] &5
15 | BC15A I 5 | 188 | BS
30 | BCOUM 2 6 | 208 | 124
45 | BC45M F & | 380 | 163
75 | BCTsm | 2 T | s1s | 234
1125 BC112M | 2 B |7 354
150 | BOISOMM | 2 B | 870 | 437
275 | BC2Z2SM | 2 9 [1460 | 662
300 | BC3OM | 2 9 [1835| sa2
450 |206 120/ 3 |BCHM | O |60 | 3 |85 | M
B | BCEHM 1 4 (130] % |
§ | BCSHM 1 4 [143] &5
; 15 | BCISHM | 1 5 (188 ] 85
30 | BCIoHM | 2 6 | 208 | 124
45 | BCasHM | 2 6 | 380 | 163
5 | BCTSHM ) T | 515 | 24
112.5 | BC1IZHM | 2 B | 740 | 333
150 | BCISOHM | 2 8 |97 | 437 |
225 | BC225HM | 2 o (1460 | 582
300 | BCI0OHM | 2 9 |1E35| 832
I.AE 208 120| 3 | BCIGM 0 60| 3|85 |
| 6 | BCEGM 1 £ |13 | 549
| 9 | BCAGM 1 £ | 143 | 65
15 | BCISGM | 1 5 | 188 | 85
30 |Bc.GM | 2 6 | 208 | 124
45 | BCaSGM | 2 & | 380 | 183
75 | BCTSGM 2 T | 515 | 234
M5 BC112GM | 2 B | T40 | 332
150 | BC1SOGM | 2 8 | 970 | 437
225 | BC22SGM| 2 8 | 14680 | 662
300 | BCIOOGM | 2 9 | 1835| E3?
GO0 | 240 3 | BC30C 0 60 | 3| 85| W
LA I 6 |Bceac | 4 |130] so
9 | BCeQC 1 4 | 143 85
15 |Bcisac | 1 5 | 188 85 |
30 |ecooc | 2 6 | 208|124 |
| 45 |BCASOC | 2 & | 360 | 163 |
7S |BCTsoc | 2 7 | 515 | 24
1125 | BC1I20C | 2 g8 | 740 | 333
150 | BCISOOC | 2 B | 970 | 4w
225 |BC2asQC | 2 G | 1460 6E2
300 |BCIOOOC| 2 o |1835) 832

* BC - Copper oo
BA - Aluminuem
S0 Calalogue Mumberng System

Note:

Rex enclosures number 4, 5, 6, and 7 are standard
indoor NEMA 3R sprinkler proof complete with
floor & wall mounting hardware included.

For transformers up to 5SMVA in size and
35,000 Volts consult the head office

Notes

Other pnmary and secondary voltages available.

Refer to factory for other frequencies.

All enclosures listed are indoor type.

Outdoor enclosures available, refer to factory.

All dmensions are subject to change and should

not be used for construction purposes. Certified

drawings supplied upon request.

= Shipping weights are approximate. Actual
weights may be higher due to packing and crating.

* Open type, core and coil transformers available,

rafer to factory.



Three phase autotransformers

Application

Autotransformers are an economical and compact
means of connecting electrical equipment to a
power supply of a different voltage. Part of the
winding is common to both primary and secondary
circuits so there is no isolation between the two.
This may not be acceptable on some power sys-
tems which do not have a grounded neutral on the
secondary side of the main power transformer.
Typical applications include motor loads of industr-
al machinery, electric heating, air conditioners, elc.

Features

* Performs same function as an isolation trans-
former of same KVA and voltage rating without
the isolation feature.

* Generally radiates less noise than equivalent
isclation transformer

* All terminals are clearly identified and easy o
connect

+ May be used in either step-up or step-down con-
figuration

* Low regulation; less than three percent

* Class 220 insulation used throughout range
* CSA certified, File No. LR 34493

* UL listed, File No. E108255

* Genaral purpose ventilated steel enclosure suit-

able for indoor location. After fabrication all metal
is finished in ASA 61 gray powder coating suitable

for most industnal and commercial installations.

* Transformers in up to #7 Enclosure may be
readily hung on H-columns, walls, shelves or
floor mounted to suit each installation. All units
have lifting lugs, conduit KOs and a removable
front cover for convenient access to terminals.

+ Transformers in #8 or larger enclosures are suilable

for floor or platform mounting and complete with
integral lifting lugs, and removable top, front and
rear panels for convenient access to the terminals.

# Transformer terminations rated below 330 amps
are supplied with suitable hardware and lugs for
cable connection. Terminations above 330 amps
are supplied with terminal pads only.

TYPICAL ELECTRICAL CONFIGURATION

HV {H1)

LV (X1)

LV (X3)
LV (X2) HWV (H3)

HV (H2)

Enclosure Dimensions

Size No. | Length Depth Height |
0 85 7.00 B.00
1 12.00 9.00 ~10.00
2 11.00 11.00 14.25
3 15.50 11.00 14.25
4" 15.75 16.00 21.00
5° 20.50 16.00 21.00
6* 20.50 20.75 26.25
T 24 .50 22.00 31.50
30.75 AL 30.75
8 I 40.00 31.00 44.00
=
10 46.00 40.00 62.00
" M Dimengcens
Notes
s Other primary and secondary voltages available.
* Standard units do not have primary taps.
* Taps available on special order, refer to factory.
* Refer to factory for other frequencies.
* All enclosures listed are indoor type.
= Qutdoor enclosures available, refer to factory.
* All dimensions are subject to change and should

not be used for construction purposes. Certified
drawings supplied upon request.

Shipping weights are approximate. Actual weights
may bea higher due to packing and crating.

Open type, core and coil transformers available,
refer to factory.



Three phase autotransformers

Taps
0 - No Taps 5. % 2.5%FC
1-25%FC + 5% FC
HY LV, KVA | CAT. NO. | TAPS MZ |S.FE | b kg, H¥ LY KvA | CAT. WO. | TAPS HEI |SIZE| B kg
BooY (480 | 2 [RCAM [ 0 [e | o |21 |1 BooY |206v | 3 |RC3B | o |60 | 1[4 |21
6 | RCEM 1 [ |18 6 |RCcem BERE’
9 | Acam 1 |6 |2 9 |Acas 3 [130 | % |
15 BC1SIH 1 65 | 29 15 RC15JB 3 130 | 59
0 | ACaoH 3 |15 | s 30 |Acase 5 |210 | 85
45 | RC4sUM 3 [135 | & 45 |Rcasse 6§ (250 | 13|
75 | RCTSIH 5 (200 | 90 7 | RCTsB 6 | 360 | 163
1125 | RC112M 6 (225 | 102 12.5 | RC11248 7 |55 | 250
150 | RC1S0MM 6 |265 120 150 | AC15008 8 |6s0 | 20
225 | RCESIH T o|asn | 175 | 25 | RC2SIB L RELL
| | 300 | AC300M 7 |55 |ar | 300 | AC300JB 9 [1330 | 508
6ooY |416¥ | 3 |RCG | 0 |eo| o |3 |15 soy |2e0v | 3 |RCMC | o |60 | 1 |65 | %
6 | RCRJG HERE" 6 | RCSHC 1 |88 | @
! 9 | RCWG 116 |9 9 | RCSHC 3 |10 sui
15 | RC1SJG 3 |120 | 4 15 | ACISKC I |15 | 57
30 | RCING 3135 | & 0 | RACIHC 5 200 | 90
45 | AC4SIG 5 |10 | 8 45 | RC4SHC 5 | 225 | 02
' 75 | RCTSIG 6 |225 | 102 75 | RCTSHC 6 |35 | 7
112.5 | RCT120G 7 |300 | 135 1125 | RC112HE T | 450 | 203
150 | RC1S0JG 8 |400 | 180 150 | RC150HC 7 | 550 | 248
225 | RC2250G 8 |50 |24 275 | RCZ2SHC 8 |675 | 304
300 | AC300JG | 9 |65 | 217 300 | RCIOHC B 900 | 405
goov 3oy | 3 |RCIF | o |eo| 1 |38 |8 | | 4sov |208¥ | 3 (RCHE | 0 |60 | 1 |65 |20
; § | ACEJF N RE 6 | ACEHE 1 |85 | 8
' 9 | RCWF 3 |10 | % 9 |RCsHB 3 [mo| s
15 RC15JF 3 (40 | 8 15 RC15HB 3 |30 | 58
30 | RC3OUF 5 |70 |77 30 | RC30HB 5 |20 | %
45 | RCASF 5 |20 | 95 45 | ACsHB | 5 |25 |02
15 | RCTSKF | 6 |285 | 129 75 | ACTSHB 6 |35 | wr
' 112.5 | RCNI2JF | T |5 | e 1125 | RC112HB 71450 | 203
| 150 | RC1S0UF 8 |52 |27 150 | AC150HB 7 | 550 | 2e8
| 280 | RCZSF B B35 | 286 223 | RC225HB B |67 | XM
%0 |Rcaoas o |900 |40 100 | Acaoome s |00 |aos
60OY | 240 | 3 | RCAC 0 6 | 1 [40 |8 2407 | 208Y | 3 |RC3CB 0 6 | 0| |8 |
6 | RCEIC 1|75 | M 6 |RCECE 0|2 |10
9 |RCAKC 3 |20 | M 8 |RCeCB 1% |
15 | ACISIC 3 155 | 70 15 | ACISCE NERE]
30 | RCINC 5 |22 | 99 30 |RC3CE 1|m |
| 45 | RC4sIC 6 |265 | 120 45 |RCascB | 3 [128 | 57
75 | RCTSIC 6 |400 | 181 ™ |RCTsce 5 |18 | &
112.5 | RC1I2MC I |550 | 248 125 | RC112C8 5 | 180 | 81
150 | RCIS0C 7 |60 |21 150 | AC150C8 6 200 | 90
22% | RC225UC B [970 | 437 229 | RC225C8 6 |240 |08
300 | ACI00IC 9 [1300 | 585 00 |ACI00CE 7 |00 |135




Encapsulated transformers

Standard dry type ventilated transformers are
cooled by circulating the surrounding air through its
windings. For trouble free operation and long life
expectancy this ventilating air must be reasonably
free of dust, moisture or other damaging cormosive
fumes. For this reason, standard Dry Type ventilat-
ed transformers are normally installed in suitable,
indoor locations where they are protected from
damaging elements.

Some specifications require installation of trans-
formers in hazardous surroundings where the
above mentioned conditions can not be met.

Resin encapsulated transformers are designed lor
such surroundings.

Typical Applications

Abnormally corrosive, damp or dusty, indoor or out-
door, industrial, commercial and residential, harsh
environments, such as:

* Corrosive environments: Petro-chemical, steel,
pulp and paper industries.

* Damp locations: Mines, pump-houses, under-
ground or rooftop service areas.

* Airborme dust, conductive particles: Textile,
woodworking industries.

Resin Encapsulated Type
Transformer Construction

* Mixture of silica sand and resin, forming a solid
mass completely encloses and protects the core
and coil, also significantly reduces audible noise.

* Windings utilize class 220 C. insulation rated for
150 C. rise, but designed to operate at 115 C. manx.

* Core is solidly grounded.

* Enclosure constructed of heavy gauge steel,
coated with powder coating, suitable for type 3R,
and type 4 applications, indoor or outdoor.
Optional stainless steel enclosures are recom-
mended where the enclosure is exposed 1o
severs corrosive environments,

* Winng compartment, spacious, cool and easily
accessible (bottom access for smaller units, front
access for large units).

Note
Cat. # in Chart are for 600 volt transformers.
For 480 volt see Cat. numbering System Page 1
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1 Phase Type EP
High Lew KWA Cpl# Comsl.  EnclL Weight
Voltage Voltage Type  Size  (ib}
B0 Hz 154 SL0 250JKEP 1 1E 1
2 SCO0 SHOJKEF 1 TE Fio]
¥ BCO THOEEF 1 1E e
B0 120340 1.0 SCIMEP 1 2E &
1.5 SC 1 S IEP | IE Fry
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ATE BCATREP 2 EE T
3 Phase Type EP
High Lew KVA Coa# Const. Encl. Waight
Voliage Vollags e Soe W) |
B0 M &  BCEIWMEP 2 ! 130
¥ BCOJWMEP ] T 00
EODDEL TA 208YM 20 14 BCISMVER 2 B s
OR 0 BCIOMVERP 2 ¥ 535
4SDEL Ta 208Y0M 20 a5 BCAL MER 2 L] S
-] BCTLMVER 2 1 N0




Encapsulated transformers

HEAVY GAUGE STEEL
ENCLOSURES

COMPLETELY ENCAPSULATED
CORES AND COILS

RESIN MIXTURE

SILICA SAND AND

WALL MTG. BRACKET
(NOT AVAILABLE ON 75 KVA)
|
PROVISION |
FORLIFTING |

@
el - &
L.~ o &
II||'Ir IIll ! I'|
GROUND BOTTOM ACCESSIBLE GROUND FRONT ACCESSIBLE GROUND  FLOOR MTG.
STRAP TERMINATIONS STRAP TERMIMATIONS LUG BRACKETS
CONST. TYPE 1 CONST. TYPE 2
Table of Enclosure Dimensions
Dimanaions s |m ()
Encl. Size | Length  Depth | Height [Cnst. Type

1E 5 4.25 8.75 1

2E 5875 4 875 10.25 1

3E 7.5 6125 11 1

4E 9.75 12 16.25 2

5E 155 14 19.25 2

6E 15.5 15 25.5 2

TE 15 15 15 2

BE 21 18 17.5 2

RS O A ) O T S

10E 32 27 25 2




Energy Efficient Transformers (8o beg. C. and 115 Deg. C. Temperature Rise)

Application e-Rated

As energy prices rise it is desirable 10 reduce the
operating costs of electrical systems. Transformers
manufactured with temperature rises of 80 deg. C.
or 115 deg. C. are designed with lower than normal
conductor and total losses which results in greater
life expectancy, lower operating costs and signifi-
cant overload capabilities.

The losses of a transformer are a very small per-
cenlage of the total power which flows through it.
However all transformers have losses which appear
in the form of heat.

The total losses are the sum of the core loss and
the load loss

%1

Core loss: losses that are mainly caused by the
resistance of tha iron core to the magnetic flux
magnetizing it. These losses can beé reduced by
lowering the flux density, using higher grade steel
and careful assembly procedures.

Load loss: losses that are caused primarily by the
resistance of the winding conductors to the current
which flows through them. These losses can be
reduced by lowering the resistance of the windings and
by lowering the temperature rise of the transformer.
Rex energy efficient transformers are designed with
reduced core losses and reduced operating tem-
peratures (Temp. rise).

Each transformer operating at a temperature nse of

Enciosure Dimensions _wrorwues 112085, or80deg . vl have pprsiaily
Size No. Length Depth Height with conventional 150 deg. C. rise units.
R .= ot f e oy e e
1 12.00 8.00 10.00 Transformers rated at 115 deg. C. or 80 deg. C
R = oo ove 50
a 15.50 11.00 14.25 30% without reducing the life expectancy or service
" 15.75 16.00 21.00 neliebillty. . |
5* 20.50 16.00 21.00 S g e
6" 20.50 20,75 26.25 CAbac 17y z
7 24.50 22.00 31.50 - I - I
oL L a0 | s —
40.00 31.00 44.00 P B
10 46.00 40.00 62.00 Erociar B¢ i SR ) et
TEMPERATURE RISE 115°C VOLTAGE 600 -120Y208 | TEMPERATURE RISE 80°C VOLTAGE 600 -120Y208
KVA | Cat.No. | Taps| Encl.Size | WT.(Ib) | KVA | Cat.No. | Taps | Encl.Size | WT.(b.)
BC3JMT115 | 0 4 105 3 | BCIIMTBO R T M
BCBJMT115 | 1 4 135 6 | BCEIM/TEO 1 4 160
9 [BCoumTns | 1 5 168 9 | BCIIMTEO 1 5 185
15 [BCISIMT115 | 1 f 230 | 15 |BCISUMTEO | 1 6 260
30 (BC30JMT115 2 & 290 30 |BC30JM/TBOD 2 7 360
45 |BCASIMTI15 | 2 7 430 | 45 |Bcasummeo | 2 8 500
75 |BCTSMMTIIS | 2 8 610 | 75 |BC7SJMTBO | 2 9 780
1125 [BC112JMT115{ 2 9 920 | 1125|BC112UMTBO| 2 E 1140
150 [BC150JMT118| 2 9 1230 | 150 | BC150JM/TBO| 2 9 1460
225 |BC225JMT115| 2 9 1650 | 225 | BC2250M/TBO| 2 9 1850
300 |BC300JM/T115| 2 10 2600 | 300 |BC3ooumTeO| 2 10 2800




Electrostatically Shielded Transformers

Application

Electrostatically (faraday) shielded translormers are
gesigned to prolect sensitive electncal and elactronic
devices and systems from high frequency voltages
(elecincal noiso) or transients that occur due 10
switching and loading on distnbution ines.

Electrical noise and transients are classified two ways.

Normal mode: Noise which appears between the
hot & neutral cumrent carrying
conductors.

Common mode: Noise which appears between the
ground wire and hot and neutral
current carrying conductors.

Common mode noise is more prevalent and should

be the key criterion for any noise suppression device,

Typical Applications

Hospital operating rooms & X-ray equipment
Computer installations

Data processing

Programmable controllers

Instrumentation

L I I

Features

s Shielded transtormers are available with copper
or aluminum windings

« Knock outs provided for simplified wiring

= Class 220 insulation is used throughout enlire
ranga

« General purpose ventilated steel enclosure, suil-
able for indoor locations finished in ASA 61 pow-
der epoxy paint.

* Translormers rated up to 75 KVA may be readily

hung on H columns, walls, shelves or floor
mounted to suit each installation. All units come

complete with provisions lor lifting.

s Transformears rated 112.5 KVA and over are suit-
abla for floor or platform mounting and come
complete with provisions for lifting.

* Internal ground lugs

= CSA certified, file no. LR 34493

s UL listed, file no. E108255

Effects of Electrostatic
Shielding

\

[irfy poogps = iR ropr ol sgesey
B Il e e

SHIELDED TEANTE (W&

S ]

The shielded transformer suppresses common
mode noise by introducing a grounded shield (cop-
per or aluminum) between its primary and sec-
ondary windings. The grounded shield provides a
low resistance path to ground by the eflect of
capacitive coupling which prevents high frequency
signals present in the source voltage from reaching
the secondary of the transformer and subsequently

the connected load.

The electrostatic shield will not perform any func-
tion with regard to harmonic current or voltage dis-
tortion of waveforms. By redirecting unwanled com-
mon mode electrical noise and transients generat-
ed on the source side of the transformer to ground
the shield is extremely valuable in protecting sensi-
tive equipment connecled to the transformer output.

3 Phase Isolation Transformer Common Mode
Noise Attenuation
Transformer with no shigld: Minimum atténuation 12 dB
Rango: 12 dB - 20 dB
Single Shield: Minimum attenuation 50 dB
Range: 50 dB - 65 dB
Double Shiabd: Mensmum attenuation 65 dB
Range: 65 dB - 90 dB
Trphe Shisdd Mensmium attenuation 90 dB
Range: 90 dB - 120 dB
Ulira Isolatng Minimum atténuation 120 di
Ranga: 120 dB - 150 dB

Attenuation | Several types ol electrostatically
Ratio Range | shielded Iranslormers are available
: providing the option of various
401 | degrees of common mode noise
' attenuation,

1000:1 The ratio of the common mode noise

attenuation on the input to that of the
10,000:1 | output is expressed is Decibels (dB).
400.0001 | Isclation transformers with electrostat-

' ic shields installed can have input

1.000.000:1 | noise 1o output noise ratios within the

| range of 10:1 to 1,000,000 or higher,




K - Factor Rated Transformers for Non-Linear Loads

Application

Today's modern electronic, electrical components

and circuitry such as computers, copiers, pnnters,

fax machines and display terminals utilize switching
mode power supplies for their operation. These
swilching mode power supphes are non-hinear in
nature and cause significant power system prob-
ems.

« Circuit breakers and fuses blowing far below
their current ratings.

* MNeutrals in transformers and panelboards are
much hotter than their ratings.

* [Distnbution transformers are overheating even
when operating well within their specified name-
plate ratings.

These problems are the resull of harmonics. Solid

state switching elements such as SCR's, transistors

and capacitors which are found in computers, fax
machines, solid state drives energy efficient bal-
lasts etc. Continuously swilch on an off preducing
non-lingéar or non sinusoidal waveshapes in the
current supphed from the power source.

A bnear load uses current from the power source

continuously over the sinusoidal cycle. A non linear

load uses current in large pulses from the power
source which creates harmonic distortion.

Harmonic componants are représented by periodic

waves thal has a frequency that is a multiple of the

fundamental frequency.

Example: fundamental frequency 60 Hz.

3rd harmonic frequency 3 x 60 = 180 Hz.

5th harmonic frequency 5 x 60 = 300 Hz.

Harmonic frequencias superimpose themselves

upon the fundamental waveform distorting it and

changing its magnitude.

Effects of Harmonic Components on the
Sinusoidal Cycle

Effects on Transformers

The major components in the harmonic currents of
switching mode power supplies are the third and
the fifth harmonics. Harmonics which are even mul-
tiples of 3 such as the 3rd, 6th, 9th etc. Are called
triplen harmonics. When triplen harmonics are pre-
sant in a 3 phase system they add together in the
neutral conductor. Third harmonics result in a high
180 HZ current flowing through the transformer
neutral terminal. The core steel of the transiormer
has stray losses which will increase dramatically
with harmonic distortion. These effects cause the
transformers 1o operate at significantly higher tem-
peratures.

K - Ratings

A K-faclor rating applied to a transformer is an
index of the transformers ability to supply harmonic
content in its load current while operabing within it
temperature limits.

For dry type transformers a “K-factor™ calculation is
made to determing the amount of harmonic content
present in a power system. K-rated transformers
are sized to handie 100% of the fundamental 60 Hz
load plus the non-linear load specified. The neutral
of the transformer is sized at 200°% of the current
rating of the phase connections.

Selecting transformer K-rating by load type

K-factor 1: Motors
Incandescent Lighting
Resistance Heating
Motor Generators (without solid state
drives)
K-factor 4: Hid Lighting
Induction Heaters
Weldars
UPS with optional input filtering
PLC’s and solid state conltrols
K-tactor 13: Multiple receptacle circuits in health
care tacilities
UPS without input filtering
Production or assembly line equipment
Facilities and classrooms of schools
K-factor 20: SCR vanable speed drives
Circuits with exclusively data process-
ing equip.
Main-frame computers
Critical care areas and operating
rooms of hospitals
Rex Power Magnetics can calculate and supply
k-factor ratings of any magnilude when harmonic
values are given.



Drive Isolation Transformers (DIT’s)

Applications

Rex Power Magnetics drive isolation transformers
are specifically designed to meet the requirements of
AC and DC variable speed drives or rectifier outpuls.

Rex DIT type transformers are manufactured and

rated to match standard motor horsepower and

voltage ralings.
Features

+ Class 220 insulation is used throughout entire range
*= Thermal protectors (thermostats) for overtempera-

ture tipping are supplied standard.
= CSA cerified, file number IR 34493
* L listed, file number E108255
Standard Voltage Combinations Available
575 DELTA - 575Y332
575 DELTA - 460Y266

575 DELTA - 230Y133 230 DELTA - 230Y133

460 DELTA - 460Y 266
460 DELTA - 230¥133

* Anticipating that harmonics generated by the

rectifiers will be present the steel core is

increased to operate the transformer at a lower

flux density to prevent saturation.

Standard k-factor 4 raling. All k-factor ratings are

available.

Available in either high quality copper or alu-

minum windings

Braced to withstand the mechanical stresses of

the current reversals and short circuits associat-

ed with SCR drives.

Isolates the power source from low frequency

noise generated by SCR vollage spikes and tran-

sient feedback.

Reduces short circuit currents

* Lower than normal losses and lemperature rise
for greater life expectancy and overload capability.

¢ Full current neutral

= Standard taps supplied, = 5% FCAN & FCBN or

a'n FrEprrer
L pppd e RRERRIEIEL

+ 2x 2 12 FCAN & FCBN

Dimensions and Weight

Enclosure Dimensions

Drive H.P. | KVA Rating | Encl.Size | WT.(Ib.)
5 B 4 135

T E DI 150
10 14 5 182

15 20 6 247
20 27 8 275
25 34 6 310
30 40 B a3e
A 51 T 455
s 63 7 485
i 5 T LaS

=] 93 a 735
100 118 A 820
125 145 8 890
T1s0 | 175 9 1250
200 220 9 1470
250 275 9 1750
300 330 9 1990
400 440 10 2700
500 550 10 3100

Size No. Length Depth Height
0 9.5 7.00 800
1 12.00 800 10.00 -
2 11.00 1.00 14.25
3 | 1550 11.00 14.25
4 15.75 16.00 21.00
K 20.50 16.00 21.00
6" 20,50 20.75 26.25
F i o 24.50 22.00 31.50

30.75 & 271.75 30.75
9 | 4000 31.00 44.00
10 46.00 40,00 62.00

* Wews Drnersions



General Terms

All orders are subject to approval by the Head Office I-lHE IIEACTﬂRS

Sales Department. Written quotations are subject 1o
change at any time and are void after 30 days.

Rex Power Magnetics reserves the right to change
the design and/or construction of any translormer in
any manner in keeping with its policy of constant
product improvement.

Terms are net 30 days, subject to credit approval.

= [FPUIT REACTOHRS
= CHITPLT RE

Shipping Method

Shipment will be made by any method and routing
gpecified by the cuslomer, but any additonal cost
over our standard mathod must be paid by the cus-
tomer.

Shipping Damage

Responsibility for the product is transferred to the
customer when it laaves the factory. The customer 15
responsible for damage or loss in transit. Therelore
it is recommended that the customer carefully exam-
ine the shipment before accepting delivery from the
camer. In the event of shortage or damage, the cus-
tomer must note loss or damage on the transpona-
ton receipt and immediately file a claim with the car-
rier, and at the same time send a copy to Rex.

Warranty

Rex Power Magnetics warrants to its customers thal
the products delivered conform (o the specifications
and are free from defects in malenal and workman-
ship for a period of ona yaar.

Defects

If any defect in material or workmanship develops
within one year from the date of shipment, Rex will
(at its opinion) replace or repair the defective pan,
F.O.B. factory, if (a) Rex has been notihed in writing
immediately upon the defect coming lo ight, (b) it
has been shipped prepaid 1o Rex without delay, and
{c) the product has not been misused, abusad,
altered, naglacted, improperly installed or damaged.

Limitations

Mo other warranty is intended or is 1o be implied.
Rex shall not be liable for any indirect damages or
damages in excess of the pnce of the product.




REX POWER

MAGNETICS
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TEL: (416) T47-Ta18 FAX: (416) 74T-1958
Pt /e FERAPLASC T, £Om

1. QTY. & 51ZE

———

Date:

NAME/LOCATION

CONTACT NAME _

YOURTEL& FAX # -

REFERENCE

=2 RAPID RESPONSE ‘REX TRANSFORMER’ QUOTATION REQUEST 1=

KVA (1KVA=1,000VA)

]

PRI. VOLTAGE:

[ ] Delta (&) or [ | Wye Connected?

3. SEC. VOLTAGE:

[ ] Delia (&) or | | Wye Connecied?

4. PHASE: [ ] 1-Phase
3. TYPE: [ ] Auto
6. WINDINGS  [] Copper
7. TEMP.RISE:  [] 150C

| 8 ENCLOSURE: [ ] Nema-l
9. FREQUENCY: |[]60Hz

10. Other Information |/ Specifications:

[ ] 3-Phase
[ | Distribution / Isolation [ ] Drive Isolation (K-Rated)
[ | Aluminum®

[] 115C [ ] 80C Other
[ | Nema-2 [ ] Nema-3R Other
[ 150/60Hz Other

. ".-I.fh_llm wimdlimg myﬂ;bf“-gdpb&ﬁ;rﬂ phem,

TO CALCULATE 1-PHASE VA: VOLTS X AMPS

EG: 31AX 240 V = T 440VA (7 1/2 KVA)

TO CALCULATE J-PHASE VA: VOLTS X AnPS X 1.732 EG: 25A X 208 V x 1.732 = 9,007VA (9KVA)

AUTO TRANSFORMERS - AN ECONOMICAL AND COMPACT MEANS OF CONNECTING ELECTRICAL EQUIPMENT TO A POWER
SUPPLY OF A DFFERENT VOLTAGE APPLICATIONS INCLUDE MOTOA LOADS, ELECTRICAL HEATING, AR CONDITIONERS, ETC

ISOLATION TRANSFORMERS - FOR INSTALLATION IN HOTELS, SCHOOLS. ETC WHERE A RELIABLE POWER SOURCE 1S
REQUIRED FOR LIGHTING AND OTHER LOW VOLTAGE EQUIPMENT AND MACHINERY IN COMMERCIAL OR INDUSTRIAL AREAS

Please Fax To: s For Rex Use Only

REX - INSIDE SALES DEPT. : o :
Fax # 416-747-1956 i
Emal: sales# Ko Manafactunng com T T E;‘; ﬁﬁ;a'm;; ----------- s

FOR FAST OUOTATION RESPONSE PLEASE PHOTOCOPY AND FAX
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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=
Number of

Channels Nc=
Number of Modules Across Nm=
Number of Banks in Series =
UV Transmittance (%) UVT=
End-of-life Factor Fp=
Fouling Factor* Fi=
Design Dose (mJ/cm2) Ddose=
Actual Dose Dose=
Total Power P=

(*) 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

30,125

13,200

Design Dose Safely

uWs/cm2 Achieved

watts (total)

equally between each channel and equally between each row of modules in each channel.

Q train

Qtrain=

Q

4.63 MGD

N¢.-N, with 1.15 MGD < Qttrain < 8.06 MGD

The delivered dose per bank (Dg) at given UVT for the Aquaray 40 HO System is as follows,

Ft .
D, =413 1IF -ﬁ-mthm A (=.735)-1,000

Fp

15,063 | uWs/cm2

IF is the Intensity Factor calculated from a PSS simulation (UVDIS 3.1) of the Aquaray 10 HO

CHECKED:

Aquaray® 40 HO VLS

SHT:

1 of 2
LC . .
11/11/11 Delivered UV Dose Calculations,
Fountain, CO
APPROVED: DWG No. REV:

JN 11/11/11

OZONIA NORTH AMERICA
600 WILLOW TREE ROAD
LEONIA, NJ 07605

A

18253-77-0036
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_0.0036-UVT(%)* —0.2283-UVT(%)+7.4121

IF
0.0036- 65 —0.2283- 65 +7.4121 IF= [1.000

The total delivered dose is calculated by multiplying the delivered dose per bank (Dg) 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

CHECKED: Aquaray® 40 HO VLS ZHgf 2

LC . .
11/11/11 Delivered UV Dose Calculations,

Fountain, CO

APPROVED: OZONIA NORTH AMERICA DWG No. EV
0§0N|A wuitEee | A | 18253-77-0036 | -

JN 11/11/11
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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
716 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 W)

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

Aquaray® 3X HO VLS Tof 1
1S Head Loss Calculations,
Fountain, CO

APPROVED: OZONIA NORTH AMERICA DWG No. eV
050N|A cmwuontaceroe | A | 18553 770037 i

JN 11/11/11




